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Table H-1. Rinsate Blank Analysis Detections Compared to Screening Criteria, 2010-2011

Sample Name: C10-AA03-GW-RB01 C2-OXY-RB-1

Sample Date: 10/12/2011 8/27/2010

Analyte
NFSS SW 

BTV
NFSS SW Eco

Chloromethane NSA 19 * NSA 0.33 J b

Methylene Chloride NSA 4.7 1930 0.27 J b

Diethyl phthalate NSA 1100 * 210 0.37 J b

Aluminum, total 5030 1600 * 100 99 J

Barium, total 117 290 * 4 1 J

Calcium, total 141000 NSA 116400 438 

Copper, total 15 62 * 8.96 0.71 J

Iron, total 4740 1100 * 300 132 

Lead, total 11.1 15 + 3.78 0.26 J

Magnesium, total 30200 NSA 82000 43.5 J 3.8 J

Manganese, total 951 32 * 120 7.5 

Mercury, total NSA 0.16 * 1.3 0.076 J

Potassium, total 9540 NSA 53000 72.3 J

Sodium, total 179000 NSA 680000 331 

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

µg/L = micrograms per liter

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

+ = Value is a maximum contaminant level

NSA = No screening level available.

b = Analyte was not analyzed for.

J = Estimated value

Blank cell (2010 data) = The analyte was analyzed for but was not detected above the method detection limit.

NFSS SW BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. 
Remedial Investigation Report for the NFSS. December.

Blank cell (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit, or b) blank 
contamination existed (see Data Usability Summary Reports for explanation).

USEPA RSL

VOCs (SW8260B) (µg/L)

Inorganics (SW6010B, SW6020A, SW7196A, SW7470) (µg/L)

SVOCs (SW8270) (µg/L)

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications International Corporation. 2007. 
Baseline Risk Assessment Report for the NFSS. December.
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Table H-2. Rinsate Blank Analysis Detections Compared to Screening Criteria, 2000-2001

Sample Name: RINSE BLANK

Sample Date: 5/10/2001

Analyte
NFSS SW 

BTV
NFSS SW Eco

Calcium, total 141000 NSA 116400 3260 J

Iron, total 4740 1100 * 300 155 

Magnesium, total 30200 NSA 82000 932 J

Sodium, total 179000 NSA 680000 742 J

Zinc, total 70.5 470 * 58.91 90.3 J

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

µg/L = micrograms per liter

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

J = Estimated value

Bold font = detected concentration is greater than the NFSS SW Eco

Underlined font = detected concentration is greater than the NFSS SW BTV

NFSS SW BTV = Surface water background threshold values from the NFSS RI: Science Applications 
International Corporation. 2007. Remedial Investigation Report for the NFSS. December.

USEPA RSL

Inorganics (SW6010B, SW6020A, SW7196A, SW7470) (µg/L)

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications 
International Corporation. 2007. Baseline Risk Assessment Report for the NFSS.  December.
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Table H-3. Trip Blank Analysis Detections Compared to Screening Criteria, 2010-2011

Sample Name: C10-AA02-GW-TB01 C10-AA07-GW-TB02 TB

Sample Date: 10/11/2011 10/12/2011 8/27/2010

Analyte
NFSS SW 

BTV
NFSS SW Eco

Carbon disulfide NSA 72 * 0.92 1.5 

Chloroform 5.3 0.19 28 0.3 J 0.33 J

Methylene Chloride NSA 4.7 1930 0.54 J

Naphthalene NSA 0.14 13 0.13 J

Toluene NSA 86 * 100 0.24 J 0.25 J

µg/L = micrograms per liter

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

J = Estimated value

Blank cell (2010 data) = The analyte was analyzed for but was not detected above the method detection limit.

Gray shading = detected concentration is greater than the USEPA RSL

Bold font = detected concentration is greater than the NFSS SW Eco

USEPA RSL

VOCs (SW8260B) (µg/L)

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications International Corporation. 2007. Baseline Risk Assessment 
Report for the NFSS. December.

NFSS SW BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. Remedial Investigation Report 
for the NFSS.  December.

Blank cell (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit, or b) blank contamination existed (see Data 
Usability Summary Reports for explanation).
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Table H-4. Surface Soil Field Duplicates Above 20% RPD

Sample Location:

Sample Name: C10-AA03-SO-01-0.5 C10-AA03-SO-DUP2 RPD C10-AA07-SO-02-0.5 C10-AA07-SO-DUP1 RPD

Sample Date:

Sample Depth (ft bgs):

Analyte

Acetone 6100000 * 48 J 28 J 53  20 U  26 U 26

Methyl acetate 7800000 * 18 J 12 J 40 a a

Methylene Chloride 11000 4.8 J  1.9 U 87  6.5 U  6.5 U

Acenaphthene 340000 *  1.6 U  1.6 U 3.6 J 2.3 J 44

Acenaphthylene 3600  1.6 U  1.6 U 1.3 J  1.7 U 27

Anthracene 1700000 *  1.6 U 1.1 J 37 7.2 J 4.7 J 42

Benzo[a]anthracene 150  1.6 U 5.1 J 104 33 21 44

Benzo[a]pyrene 15 2.6 J 6.5 J 86 35 25 33

Benzo[b]fluoranthene 150 4 J 5.7 J 35 45 33 31

Benzo[g,h,i]perylene 170000 * 2.9 J 5.1 J 55 29 20 37

Bis(2-ethylhexyl) phthalate 35000 44 J 62 J 34 27 J 59 J 74

Carbazole NSA  1.6 U  1.6 U 4.4 J 3.4 J 26

Chrysene 15000  1.6 U 6 J 116 35 26 30

Dibenz[a,h]anthracene 15  1.6 U  1.6 U 5.6 J 4.3 J 26

Fluoranthene 230000 * 3.6 J 10 94 56 33 52

Fluorene 230000 *  2 U  2 U 3 J 1.8 J 50

Indeno[1,2,3-c,d]pyrene 150 2.4 J 4.2 J 55 23 17 30

Naphthalene 3600  1.6 U  1.6 U 3.2 J 4.4 J 32

Phenanthrene 1700000 *  3 U 8.5 96 32 23 33

Pyrene 170000 * 2.9 J 8.5 98 49 34 36

1,3,5-Trinitrobenzene 220000 *  36 U  36 U  39 U  39 U

2,4,6-trinitrotoluene 3600 *  36 U  36 U  39 U  39 U

2,4-dinitrotoluene (by 8270) 1600  6 U  6 U  6.5 U  6.4 U

2,4-dinitrotoluene 1600  36 U  36 U  39 U  39 U

2,6-dinitrotoluene (by 8270) 6100 *  8 U  8 U  8.6 U  8.6 U

2,6-dinitrotoluene 6100 *  36 U  36 U  39 U  39 U

2-amino-4,6-dinitrotoluene 15000 *  60 U  61 U  65 U  65 U

2-nitrotoluene 2900  120 U  120 U  130 U  130 U

4-amino-2,6-dinitrotoluene 15000 *  60 U  61 U  65 U  65 U

HMX 380000 *  120 U  120 U  130 U  130 U

RDX 5600  120 U  120 U  130 U  130 U

VOCs (SW8260B) (µg/kg)

0.5

C10-AA07-BP02

10/12/2011

0.5

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

USEPA RSL

C10-AA03-BP01

10/12/2011
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Table H-4. Surface Soil Field Duplicates Above 20% RPD

Sample Location:

Sample Name: C10-AA03-SO-01-0.5 C10-AA03-SO-DUP2 RPD C10-AA07-SO-02-0.5 C10-AA07-SO-DUP1 RPD

Sample Date:

Sample Depth (ft bgs):

Analyte

0.5

C10-AA07-BP02

10/12/2011

0.5
USEPA RSL

C10-AA03-BP01

10/12/2011

Aluminum 7700 * 10500 J 9560 J 9.4 10900 J 12500 J 14

Antimony 3.1 *  0.6 UJ  0.6 UJ  0.6 UJ  0.6 UJ

Arsenic 0.39 2.5 2.5 4.5 4.6 2.2

Barium 1500 * 110 104 5.6 94.7 108 13

Beryllium 16 * 0.55 0.49 12 0.62 0.71 14

Boron 1600 *  6.6 U  9 U 31  9.5 U  9.5 U

Cadmium 7 * 0.082 0.092 11 0.45 0.48 J 6.5

Calcium NSA 2780 2850 J 2.5 16000 13900 J 14

Chromiumc 12,000 * 12.9 12.5 3.1 18.7 21.1 12

Chromium (hexavalent) (by SW7196A) 0.29 0.27 J  0.24 U 12 b b

Copper 310 * 15.9 13.2 19 24.8 26.5 6.6

Cyanide (by SW9012) 160 * b b b b

Iron 5500 * 15100 14400 4.7 20100 20700 2.9

Lead 400 9.2 9.9 7.3 39.3 41.5 J 5.4

Lithium 16 * 16.8 15.8 6.1 17.1 19.7 14

Magnesium NSA 2430 J 2240 J 8.1 7050 J 6990 J 0.85

Manganese 180 * 242 J 228 J 6.0 644 J 696 J 7.8

Nickel 150 * 11.2 9.9 12 17.6 19.5 10

Potassium NSA 746 661 12 1200 1410 J 16

Selenium 39 * 1.2 1.4 15 1.1 1.2 8.7

Silver 39 * 0.035 J 0.027 J 26 0.082 J 0.082 J 0

Sodium NSA  38.7 U  36.8 U 5.0 68.9  70.4 U 2.2

Vanadium 39 * 20.6 19.6 5.0 24.6 27.1 9.7

Zinc 2300 * 31.6 J 30.2 J 4.5 90.5 J 121 J 29

Inorganics (SW6020 or SW6010B, unless otherwise noted) (mg/kg)
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Table H-4. Surface Soil Field Duplicates Above 20% RPD

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Analyte

Acetone 6100000 *

Methyl acetate 7800000 *

Methylene Chloride 11000

Acenaphthene 340000 *

Acenaphthylene 3600

Anthracene 1700000 *

Benzo[a]anthracene 150

Benzo[a]pyrene 15

Benzo[b]fluoranthene 150

Benzo[g,h,i]perylene 170000 *

Bis(2-ethylhexyl) phthalate 35000

Carbazole NSA

Chrysene 15000

Dibenz[a,h]anthracene 15

Fluoranthene 230000 *

Fluorene 230000 *

Indeno[1,2,3-c,d]pyrene 150

Naphthalene 3600

Phenanthrene 1700000 *

Pyrene 170000 *

1,3,5-Trinitrobenzene 220000 *

2,4,6-trinitrotoluene 3600 *

2,4-dinitrotoluene (by 8270) 1600

2,4-dinitrotoluene 1600

2,6-dinitrotoluene (by 8270) 6100 *

2,6-dinitrotoluene 6100 *

2-amino-4,6-dinitrotoluene 15000 *

2-nitrotoluene 2900

4-amino-2,6-dinitrotoluene 15000 *

HMX 380000 *

RDX 5600

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

USEPA RSL

C10-GS2-SO-3-1 FIELD DUPLICATE RPD C2-OXY-HN-1 C2-OXY-SO-DUP1 RPD C2-OXY-SO-P23-1 C2-OXY-SO-DUPE1 RPD

2800 J 69.9 J 190 b b b b

b b b b b b

 16 U  15 U b b b b

 840 U  830 U b b b b

 840 U  830 U b b b b

 420 U  410 U b b b b

 420 U  410 U b b b b

 84 U  83 U b b b b

 84 U  83 U b b b b

 84 U  83 U b b b b

305 338 10 b b b b

 210 U  210 U b b b b

 420 U  410 U b b b b

 84 U  83 U b b b b

 420 U  410 U b b b b

 420 U  410 U b b b b

 84 U  83 U b b b b

 420 U  410 U b b b b

 420 U  410 U b b b b

 420 U  410 U b b b b

 500 U  500 U  190 U  1300 U  160 U 450 J 95

672 J  500 UJ 29 400 8800 183  160 U 1400 159

461 J 232 J 66 b b b b

582 J  500 UJ 15 410 2800 149  160 U 760 130

135 J  210 U 43 b b b b

 500 U  500 U  190 U 2900 NJ 175  160 U 310 J 64

207 J  500 U 83 7000 85000 170  160 U 3400 182

 500 U  500 U  190 U  1300 U  160 U 430 J 92

430 J  500 U 15 8400 130000 176  160 U 2200 173

 500 U  500 U 120 J 1300 NJ 166  160 U  310 U

 500 U  500 U  190 U 1300 NJ 149  160 U  310 U

C10-GS2-P23

8/27/2010

0.5 - 11 - 1.5

8/23/2010

C10-GS2-HNC10-GS2-3

5/10/2001

0 - 1
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Table H-4. Surface Soil Field Duplicates Above 20% RPD

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Analyte USEPA RSL

Aluminum 7700 *

Antimony 3.1 *

Arsenic 0.39

Barium 1500 *

Beryllium 16 *

Boron 1600 *

Cadmium 7 *

Calcium NSA

Chromiumc 12,000 *

Chromium (hexavalent) (by SW7196A) 0.29

Copper 310 *

Cyanide (by SW9012) 160 *

Iron 5500 *

Lead 400

Lithium 16 *

Magnesium NSA

Manganese 180 *

Nickel 150 *

Potassium NSA

Selenium 39 *

Silver 39 *

Sodium NSA

Vanadium 39 *

Zinc 2300 *

Inorganics (SW6020 or SW6010B, unless otherwise noted) (m

C10-GS2-SO-3-1 FIELD DUPLICATE RPD C2-OXY-HN-1 C2-OXY-SO-DUP1 RPD C2-OXY-SO-P23-1 C2-OXY-SO-DUPE1 RPD

C10-GS2-P23

8/27/2010

0.5 - 11 - 1.5

8/23/2010

C10-GS2-HNC10-GS2-3

5/10/2001

0 - 1

11400 J 13700 J 18 11800 17600 39 10600 9350 13

 0.6 UJ  0.56 UJ  3 UJ 1.6 J 61  3 U  6 U

3.2 J 1.4 J 78 4.9 J 3.2 J 42 1.1 J  6 U 138

309 J 164 J 61 293 804 93 114 J 182 46

0.63 J 0.59 J 7 0.54 0.12 J 127 0.75 J 0.64 J 16

 30 UJ  28 UJ  45 U  45 U  45 UJ  90 UJ

 0.6 UJ  0.56 UJ 5.6 38.3 149 0.53 0.87 49

23400 J 4230 J 139 5380 9740 58 2130 J 3380 J 45

28.9 19.1 41 80.4 J 214 J 91 12.8 20.2 45

b b 0.65 J 4.4 J 149  0.27 U 3.3 170

55.1 J 23.3 J 81 85.2 1170 173 33.2 46.1 33

 0.3 UJ 0.63 J 71 b b b b

19100 13300 36 49700 18200 93 9130 11500 23

41.8 J 6.1 J 149 234 2750 169 6.6 19.4 98

19.4 J 27 J 33 19.6 3.9 J 134 16.4 18.6 13

10300 J 4050 J 87 7600 14600 63 4180 J 4410 J 5.4

220 J 102 J 73 287 198 37 78.5 J 108 J 32

13.3 J 12 J 10 27.5 J 63.5 J 79 15.6 20.7 28

1210 J 1210 J 0 1090 1790 49 757 J 729 J 3.8

 0.6 UJ  0.56 UJ 1.6 J 1.1 J 37 2 J 1.9 J 5.1

 1.2 U  1.1 U 0.082 J 0.39 J 131 0.041 J  0.24 U 142

 60 U  56 U 38.7 J 93.9 J 83 22.5 J 46.4 J 69

16.7 J 19 J 13 21.7 18.5 16 14.6 11.2 26

10600 J 449 J 184 1220 J 13700 J 167 3510 J 8310 J 81
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Table H-4. Surface Soil Field Duplicates Above 20% RPD

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011, unless otherwise noted. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

a = Result was rejected for use by the data validator.

b = Analyte was not analyzed for.

c = USEPA RSL for trivalent chromium. 

B = Blank contamination

J = Estimated value

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

Blank cell = RPD was not calculated because both results were nondetects or data were not usable/available.

Yellow shading = RPD is greater than 20%.

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) 
blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for explanation).
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Table H-5. Subsurface Soil Field Duplicates Above 20% RPD

Sample Location:
Sample Name: C2-OXY-SO-P23-3 C2-OXY-SO-P2-03 DUP RPD
Sample Date:

Sample Depth (ft bgs):
Analyte USEPA SSL

2,4,6-trinitrotoluene 3600 * 45900  140 U 240 J 53
2,4-dinitrotoluene 1600 9500  140 U 840 143
2,6-dinitrotoluene 6100 * NSA  140 U 370 90
2-amino-4,6-dinitrotoluene 15000 * 44000  140 U 1700 170
4-amino-2,6-dinitrotoluene 15000 * 31300  140 U 810 141

Arsenic 0.39 5000 5.6 4.4 24
Barium 1500 * 41100 118 J 94.3 22
Beryllium 16 * 2370 0.78 J 0.57 31
Cadmium 7 * 376 0.11 0.16 37
Calcium NSA NSA 42300 J 61500 J 37
Cobalt 2.3 * 496 10.3 8.4 20
Copper 310 * 85600 37.1 28.3 27
Manganese 180 * 19500 874 J 527 J 50
Selenium 39 * 3000 1.5 J 1.1 31

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

USEPA SSL = USEPA Protection of Groundwater Soil Screening Level, November 2011.

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

J = Estimated value

Yellow shading = RPD is greater than 20%.

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

Inorganics (SW6020 or SW6010B) (mg/kg)

USEPA RSL

C10-GS2-P23

8/27/2010
2.5 - 3

Explosives (SW8321, SW8330) (µg/kg)
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Table H-6. Surface Water Field Duplicates Above 20% RPD

Sample Location:

Sample Name: C10-AA02-SW-01-0.0 C10-AA02-SW-DUP1 RPD

Sample Date:

Analyte NFSS SW BTV NFSS SW Eco

2-methylphenol NSA 72 * 13  0.2 U 3.2 J 176

4-methylphenol NSA 7.2 * NSA 0.62 J 12 J 180

Diethyl phthalate NSA 1100 * 210  0.3 U 4.1 J 173

Phenol NSA 450 * 5  0.059 U 1.3 J 183

2-butanone 15.8 490 * 14000 0.67 J 0.89 J 28

Carbon disulfide NSA 72 * 0.92 0.12 J 0.17 J 34

Chloromethane NSA 19 * NSA  0.5 U 4.3 158

3-nitrotoluene 0.064 0.13 * NSA  0.2 U 2.8 J 173

RDX 0.053 0.61 NSA 1.9 J 1.2 J 45

µg/L = micrograms per liter

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

J = Estimated value

Yellow shading = RPD is greater than 20%.

USEPA RSL

U = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) 
blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for explanation).

C10-AA02-BP01

10/11/2011

SVOCs (SW8270) (µg/L)

VOCs (SW8260B) (µg/L)

Explosives (SW8330, CHPPM_AMINO3.1, CHPPM_MUS3.1) (µg/L)

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications International Corporation. 2007. Baseline Risk 
Assessment Report for the NFSS. December.

NFSS SW BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. Remedial 
Investigation Report for the NFSS. December.
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Table H-7. Sediment Field Duplicates Above 20% RPD

Sample Location:

Sample Name: C10-AA02-SD-01-0.5 C10-AA02-SD-DUP1 RPD

Sample Date:

Sample Depth (ft bgs):

Analyte
USEPA SD 

TEC
NFSS SD 

BTV

1,3,5-trimethylbenzene 78000 * NSA NSA 3.8 J 22 J 141

2-butanone 2800000 * NSA 49.3 11 J 160 J 174

Carbon disulfide 82000 * NSA NSA  1.7 U 8.1 J 131

N-propylbenzene 340000 * NSA NSA  1.7 UJ 3.9 J 79

Fluoranthene 230000 * 423 696 42 J  83 U 66

Naphthalene (by 8260) 3600 176 NSA  1.7 U 7.2 J 124

Aluminum 7700 * NSA 30400 9730 J 17100 J 55

Arsenic 0.39 9.79 7.14 4.9 9.1 60

Barium 1500 * NSA 246 84.4 163 64

Beryllium 16 * NSA 1.44 0.64 1 44

Cadmium 7 * 0.99 1.89 0.24 J 0.91 117

Calcium NSA NSA 59400 15100 6470 80

Chromiuma 12,000 * 43.4 472 14.5 26.8 60

Cobalt 2.3 * NSA 21.3 8 11 32

Copper 310 * 31.6 184 24.5 43 55

Iron 5500 * NSA 37800 17800 25000 34

Lead 400 * 35.8 121 16.1 J 49.5 J 102

Lithium 16 * NSA 47 14.6 24.2 49

Manganese 180 * NSA 814 260 J 211 J 21

Nickel 150 * 22.7 51.9 18.2 28.2 43

Potassium NSA NSA 5070 1010 2080 69

Selenium 39 * NSA 1.87 1.1 2.9 90

Silver 39 * NSA 0.742 0.039 J 0.13 J 108

Thallium 0.078 * NSA 0.356 0.42 J  0.15 U 95

Vanadium 39 * NSA 60.6 23.4 41.1 55

Zinc 2300 * 121 405 48 J 144 J 100

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram
USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

a =USEPA RSL for trivalent chromium

NSA = No screening level available.

J = Estimated value

Yellow shading = RPD is greater than 20%.

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) 
blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for explanation).

USEPA RSL

C10-AA02-BP01

10/11/2011

0.5

SVOCs (SW8270) (µg/kg)

Volatile Organic Compounds (SW8260B) (µg/kg)

Metals (SW6020A, SW7471) (mg/kg)

USEPA SD TEC = Consensus-based threshold effect concentrations from the 2002 USEPA Guidance Manual to Support the Assessment of Contaminated 
Sediments in Freshwater Ecosystems Volume III - Interpretation of the Results of Sediment Quality Investigations. EPA-905-B02-001-C United States Great Lakes 
National Program Office.

NFSS SD BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. Remedial Investigation 
Report for the NFSS. December.
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

C10-AA04-BP01 C10-GS2-1 C10-GS2-10 C10-GS2-10 C10-GS2-2 C10-GS2-3 C10-GS2-3 C10-GS2-4

C10-AA04-SO-01-0.5 C10-GS2-SO-1-1 C10-GS2-SO-10-0.5 C10-GS2-SO-10A-0.5 C10-GS2-SO-2-1 C10-GS2-SO-3-1 FIELD DUPLICATE C10-GS2-SO-4-1

10/12/2011 5/9/2001 5/10/2001 6/13/2001 5/9/2001 5/10/2001 5/10/2001 5/9/2001

C10-GS2-SO-3-1

0.5 0 - 1 0 - 0.5 0.5 0 - 1 0 - 1 0 - 1 0 - 1
Analyte

1,3-dichlorobenzene 610 * a  620 U b

1,4-dichlorobenzene 2400 b

1-Methylnaphthalene 22000 b

2,4-dichlorophenol 18000 *

2-Methyl-4,6-dinitrophenol 490 *  1300 U  1200 U b

2-methylnaphthalene 31000 * b

3,3-dichlorobenzidine 1100  1200 U b

3-nitroaniline 610 *  1600 U  990 U  3100 U b  1000 U  1000 U  1000 U  1100 U

4-chloroaniline 2400 b

Acenaphthylene 3600 b

Benzo[a]anthracene 150  400 U  680 U b  410 U  420 U  410 U  430 U

Benzo[a]pyrene 15  84 U  80 U b  82 U  84 U  83 U  86 U

Benzo[b]fluoranthene 150 b

Benzo[k]fluoranthene 1500 b

Bis(2-chloroethyl) ether 210  620 U b  220 U

Chrysene 15000 b

Dibenz[a,h]anthracene 15  84 U  80 U  140 U b  82 U  84 U  83 U  86 U

Hexachlorobenzene 300  620 U b

Indeno[1,2,3-c,d]pyrene 150 b

Naphthalene 3600 b

N-nitrosodi-n-propylamine 69  110 U  200 U  620 U b  200 U  210 U  210 U  220 U

Pentachlorophenol 890  990 UJ  3100 UJ b  1000 UJ  1000 UJ  1000 UJ  1100 UJ

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

C10-AA04-BP01 C10-GS2-1 C10-GS2-10 C10-GS2-10 C10-GS2-2 C10-GS2-3 C10-GS2-3 C10-GS2-4

C10-AA04-SO-01-0.5 C10-GS2-SO-1-1 C10-GS2-SO-10-0.5 C10-GS2-SO-10A-0.5 C10-GS2-SO-2-1 C10-GS2-SO-3-1 FIELD DUPLICATE C10-GS2-SO-4-1

10/12/2011 5/9/2001 5/10/2001 6/13/2001 5/9/2001 5/10/2001 5/10/2001 5/9/2001

C10-GS2-SO-3-1

0.5 0 - 1 0 - 0.5 0.5 0 - 1 0 - 1 0 - 1 0 - 1
Analyte

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

Aldrin 29 b a b

alpha-BHC 77 b a b

delta-BHC 77 b a b

Dieldrin 30 b a b

Heptachlor 110 b a b

Heptachlor epoxide 53 b a b

Toxaphene 440 b a b

Aroclor 1016 390 *  620 U b

Aroclor 1221 140  620 U b

Aroclor 1232 140  620 U b

Aroclor 1242 220  620 U b

Aroclor 1248 220  620 U b

Aroclor 1254 110 *  620 U b

Aroclor 1260 220  620 U b

1,3-Dinitrobenzene 610 *

2,4-dinitrotoluene (by 8270) 1600 b

3-nitrotoluene 610 *

Antimony 3.1 * b

Arsenic 0.39 b

Chromium (hexavalent) (by SW7196A) 0.29 b b b b b b b b

Cobalt 2.3 * b  2.9 U

Thallium 0.078 *  0.15 U  1.8 UJ b  0.59 U  0.6 UJ  0.56 UJ  0.57 U

Vanadium 39 * b

Inorganics (SW6020 or SW6010B) (mg/kg)

PCBs (SW8082) (µg/kg)

Explosives (SW8321, SW8330 ) (µg/kg)

Pesticides (SW8081A) (µg/kg)
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

1-Methylnaphthalene 22000

2,4-dichlorophenol 18000 *

2-Methyl-4,6-dinitrophenol 490 *

2-methylnaphthalene 31000 *

3,3-dichlorobenzidine 1100

3-nitroaniline 610 *

4-chloroaniline 2400

Acenaphthylene 3600

Benzo[a]anthracene 150

Benzo[a]pyrene 15

Benzo[b]fluoranthene 150

Benzo[k]fluoranthene 1500

Bis(2-chloroethyl) ether 210

Chrysene 15000

Dibenz[a,h]anthracene 15

Hexachlorobenzene 300

Indeno[1,2,3-c,d]pyrene 150

Naphthalene 3600

N-nitrosodi-n-propylamine 69

Pentachlorophenol 890

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-5 C10-GS2-6 C10-GS2-7 C10-GS2-8 C10-GS2-9 C10-GS2-BP1 C10-GS2-DET C10-GS2-DET

C10-GS2-SO-5-1 C10-GS2-SO-6-1 C10-GS2-SO-7-1 C10-GS2-SO-8-1 C10-GS2-SO-9-1 C10-GS2-SO-BP1 C2-OXY-DET-0.5 C2-OXY-DET-1

5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 8/27/2010 8/27/2010

0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 z 0 - 0.5 0.5 - 1

 2500 U b b

 2500 U b b

 62000 U b b

 13000 UJ b b

 5100 U b b

 62000 U b b

 5100 U b b

 1000 U  970 U  1100 U  1000 U  1000 U  13000 U b b

 2500 U b b

 120000 U b b

 400 U  390 U  430 U  410 U  400 U  62000 U b b

 81 U  78 U  86 U  82 U  80 U  12000 U b b

 12000 U b b

 12000 U b b

 2500 U b b

 62000 U b b

 81 U  78 U  86 U  82 U  80 U  12000 U b b

 2500 U b b

 12000 U b b

 62000 U b b

 200 U  190 U  210 U  200 U  200 U  2500 U b b

 1000 UJ  970 UJ  1100 UJ  1000 UJ  1000 UJ  13000 UJ b b
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

Aldrin 29

alpha-BHC 77

delta-BHC 77

Dieldrin 30

Heptachlor 110

Heptachlor epoxide 53

Toxaphene 440

Aroclor 1016 390 *

Aroclor 1221 140

Aroclor 1232 140

Aroclor 1242 220

Aroclor 1248 220

Aroclor 1254 110 *

Aroclor 1260 220

1,3-Dinitrobenzene 610 *

2,4-dinitrotoluene (by 8270) 1600

3-nitrotoluene 610 *

Antimony 3.1 *

Arsenic 0.39

Chromium (hexavalent) (by SW7196A) 0.29

Cobalt 2.3 *

Thallium 0.078 *

Vanadium 39 *

Inorganics (SW6020 or SW6010B) (mg/kg)

PCBs (SW8082) (µg/kg)

Explosives (SW8321, SW8330 ) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-GS2-5 C10-GS2-6 C10-GS2-7 C10-GS2-8 C10-GS2-9 C10-GS2-BP1 C10-GS2-DET C10-GS2-DET

C10-GS2-SO-5-1 C10-GS2-SO-6-1 C10-GS2-SO-7-1 C10-GS2-SO-8-1 C10-GS2-SO-9-1 C10-GS2-SO-BP1 C2-OXY-DET-0.5 C2-OXY-DET-1

5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 8/27/2010 8/27/2010

0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 z 0 - 0.5 0.5 - 1

a  250 U b b

a  250 U b b

a  250 U b b

a  500 U b b

a  250 U b b

a  250 U b b

a  5000 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 2500 U b b

 15 U

 15 U

b b b b b

 0.55 UJ  0.53 UJ  0.55 UJ  0.58 UJ  0.52 UJ  0.47 UJ  3.75 U  0.3 U

 52.5 U
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

1-Methylnaphthalene 22000

2,4-dichlorophenol 18000 *

2-Methyl-4,6-dinitrophenol 490 *

2-methylnaphthalene 31000 *

3,3-dichlorobenzidine 1100

3-nitroaniline 610 *

4-chloroaniline 2400

Acenaphthylene 3600

Benzo[a]anthracene 150

Benzo[a]pyrene 15

Benzo[b]fluoranthene 150

Benzo[k]fluoranthene 1500

Bis(2-chloroethyl) ether 210

Chrysene 15000

Dibenz[a,h]anthracene 15

Hexachlorobenzene 300

Indeno[1,2,3-c,d]pyrene 150

Naphthalene 3600

N-nitrosodi-n-propylamine 69

Pentachlorophenol 890

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-HE C10-GS2-HE C10-GS2-HN C10-GS2-HN C10-GS2-HN C10-GS2-HS C10-GS2-HS C10-GS2-HW C10-GS2-HW

C2-OXY-HE-0.5 C2-OXY-HE-1 C2-OXY-HN-0.5 C2-OXY-HN-1 C2-OXY-SO-DUP1 C2-OXY-HS-0.5 C2-OXY-HS-1 C2-OXY-HW-0.5 C2-OXY-HW-1

8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010

C2-OXY-HN-1

0 - 0.5 1 - 1.5 0 - 0.5 1 - 1.5 1 - 1.5 0 - 0.5 1 - 1.5 0 - 0.5 1 - 1.5

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

Aldrin 29

alpha-BHC 77

delta-BHC 77

Dieldrin 30

Heptachlor 110

Heptachlor epoxide 53

Toxaphene 440

Aroclor 1016 390 *

Aroclor 1221 140

Aroclor 1232 140

Aroclor 1242 220

Aroclor 1248 220

Aroclor 1254 110 *

Aroclor 1260 220

1,3-Dinitrobenzene 610 *

2,4-dinitrotoluene (by 8270) 1600

3-nitrotoluene 610 *

Antimony 3.1 *

Arsenic 0.39

Chromium (hexavalent) (by SW7196A) 0.29

Cobalt 2.3 *

Thallium 0.078 *

Vanadium 39 *

Inorganics (SW6020 or SW6010B) (mg/kg)

PCBs (SW8082) (µg/kg)

Explosives (SW8321, SW8330 ) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-GS2-HE C10-GS2-HE C10-GS2-HN C10-GS2-HN C10-GS2-HN C10-GS2-HS C10-GS2-HS C10-GS2-HW C10-GS2-HW

C2-OXY-HE-0.5 C2-OXY-HE-1 C2-OXY-HN-0.5 C2-OXY-HN-1 C2-OXY-SO-DUP1 C2-OXY-HS-0.5 C2-OXY-HS-1 C2-OXY-HW-0.5 C2-OXY-HW-1

8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010 8/23/2010

C2-OXY-HN-1

0 - 0.5 1 - 1.5 0 - 0.5 1 - 1.5 1 - 1.5 0 - 0.5 1 - 1.5 0 - 0.5 1 - 1.5

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

 1400 U  1300 U

b b b b b b b b b

 1400 U  1300 U

 3.6 UJ

 0.75 U  0.75 U  0.75 U  0.75 U  0.75 U  0.75 U  0.75 U  0.75 U  0.75 U
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

1-Methylnaphthalene 22000

2,4-dichlorophenol 18000 *

2-Methyl-4,6-dinitrophenol 490 *

2-methylnaphthalene 31000 *

3,3-dichlorobenzidine 1100

3-nitroaniline 610 *

4-chloroaniline 2400

Acenaphthylene 3600

Benzo[a]anthracene 150

Benzo[a]pyrene 15

Benzo[b]fluoranthene 150

Benzo[k]fluoranthene 1500

Bis(2-chloroethyl) ether 210

Chrysene 15000

Dibenz[a,h]anthracene 15

Hexachlorobenzene 300

Indeno[1,2,3-c,d]pyrene 150

Naphthalene 3600

N-nitrosodi-n-propylamine 69

Pentachlorophenol 890

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-P22 C10-GS2-P23 C10-GS2-P23 C10-GS2-P24 C10-GS2-PE C10-GS2-PE C10-GS2-PN

C2-OXY-SO-P22-2 C2-OXY-SO-P23-1 C2-OXY-SO-DUPE1 C2-OXY-SO-P24-1 C2-OXY-SO-PE-0.5 C2-OXY-SO-PE-1 C2-OXY-SO-PN-0.5

8/27/2010 8/27/2010 8/27/2010 8/27/2010 8/23/2010 8/23/2010 8/23/2010

C2-OXY-SO-P23-1

1.5 - 2 0.5 - 1 0.5 - 1 0.5 - 1 0 - 0.5 1 - 1.5 0 - 0.5

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

Aldrin 29

alpha-BHC 77

delta-BHC 77

Dieldrin 30

Heptachlor 110

Heptachlor epoxide 53

Toxaphene 440

Aroclor 1016 390 *

Aroclor 1221 140

Aroclor 1232 140

Aroclor 1242 220

Aroclor 1248 220

Aroclor 1254 110 *

Aroclor 1260 220

1,3-Dinitrobenzene 610 *

2,4-dinitrotoluene (by 8270) 1600

3-nitrotoluene 610 *

Antimony 3.1 *

Arsenic 0.39

Chromium (hexavalent) (by SW7196A) 0.29

Cobalt 2.3 *

Thallium 0.078 *

Vanadium 39 *

Inorganics (SW6020 or SW6010B) (mg/kg)

PCBs (SW8082) (µg/kg)

Explosives (SW8321, SW8330 ) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-GS2-P22 C10-GS2-P23 C10-GS2-P23 C10-GS2-P24 C10-GS2-PE C10-GS2-PE C10-GS2-PN

C2-OXY-SO-P22-2 C2-OXY-SO-P23-1 C2-OXY-SO-DUPE1 C2-OXY-SO-P24-1 C2-OXY-SO-PE-0.5 C2-OXY-SO-PE-1 C2-OXY-SO-PN-0.5

8/27/2010 8/27/2010 8/27/2010 8/27/2010 8/23/2010 8/23/2010 8/23/2010

C2-OXY-SO-P23-1

1.5 - 2 0.5 - 1 0.5 - 1 0.5 - 1 0 - 0.5 1 - 1.5 0 - 0.5

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

b b b b b b b

 6 U

 6 U

 0.3 U  0.75 U  1.5 U  0.3 U  0.75 U  0.75 U  0.75 U
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

1-Methylnaphthalene 22000

2,4-dichlorophenol 18000 *

2-Methyl-4,6-dinitrophenol 490 *

2-methylnaphthalene 31000 *

3,3-dichlorobenzidine 1100

3-nitroaniline 610 *

4-chloroaniline 2400

Acenaphthylene 3600

Benzo[a]anthracene 150

Benzo[a]pyrene 15

Benzo[b]fluoranthene 150

Benzo[k]fluoranthene 1500

Bis(2-chloroethyl) ether 210

Chrysene 15000

Dibenz[a,h]anthracene 15

Hexachlorobenzene 300

Indeno[1,2,3-c,d]pyrene 150

Naphthalene 3600

N-nitrosodi-n-propylamine 69

Pentachlorophenol 890

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-PN C10-GS2-PS C10-GS2-PS C10-GS2-SIN C10-GS2-SIS C10-GS2-SOE

C2-OXY-SO-PN-1 C2-OXY-SO-PS-0.5 C2-OXY-SO-PS-1 C2-OXY-SO-SIN-1 C2-OXY-SO-SIS-1 C2-OXY-SO-SOE-1

8/23/2010 8/23/2010 8/23/2010 8/27/2010 8/27/2010 8/27/2010

1 - 1.5 0 - 0.5 1 - 1.5 0.5 - 1 0.5 - 1 0.5 - 1

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

Analyte

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):
USEPA RSL

Aldrin 29

alpha-BHC 77

delta-BHC 77

Dieldrin 30

Heptachlor 110

Heptachlor epoxide 53

Toxaphene 440

Aroclor 1016 390 *

Aroclor 1221 140

Aroclor 1232 140

Aroclor 1242 220

Aroclor 1248 220

Aroclor 1254 110 *

Aroclor 1260 220

1,3-Dinitrobenzene 610 *

2,4-dinitrotoluene (by 8270) 1600

3-nitrotoluene 610 *

Antimony 3.1 *

Arsenic 0.39

Chromium (hexavalent) (by SW7196A) 0.29

Cobalt 2.3 *

Thallium 0.078 *

Vanadium 39 *

Inorganics (SW6020 or SW6010B) (mg/kg)

PCBs (SW8082) (µg/kg)

Explosives (SW8321, SW8330 ) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-GS2-PN C10-GS2-PS C10-GS2-PS C10-GS2-SIN C10-GS2-SIS C10-GS2-SOE

C2-OXY-SO-PN-1 C2-OXY-SO-PS-0.5 C2-OXY-SO-PS-1 C2-OXY-SO-SIN-1 C2-OXY-SO-SIS-1 C2-OXY-SO-SOE-1

8/23/2010 8/23/2010 8/23/2010 8/27/2010 8/27/2010 8/27/2010

1 - 1.5 0 - 0.5 1 - 1.5 0.5 - 1 0.5 - 1 0.5 - 1

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

b b b b b b

 6 U  15 U  6 U

 0.75 U  0.75 U  0.75 U  1.5 U  3.75 U  1.5 U

 52.5 U
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Table H-8. Surface Soil Analytical Results Above Project Sensitivity Objectives

ft bgs = feet below ground surface

z = considered as potential source material

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011, unless otherwise noted. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

a = Result was rejected for use by the data validator.

b = Analyte was not analyzed for.

Blank cell = Analyte was detected or was U-qualified (see definition below) and the associated value was below screening criteria.

J = Estimated value

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

Gray shading = value is > the EPA RSL.

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value 
presented is the limit of detection, or b) blank contamination existed and the value presented is the reported concentration (see 
Data Usability Summary Reports for explanation).
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location: C10-AA03-BP02 C10-AA07-BP01 C10-AA07-BP02 C10-GS2-1 C10-GS2-2

Sample Name: C10-AA03-SO-02-4.0 C10-AA07-SO-01-4.0 C10-AA07-SO-02-4.0 C10-GS2-SO-1-7 C10-GS2-SO-2-7

Sample Date: 10/12/2011 10/12/2011 10/12/2011 5/9/2001 5/9/2001

Parent Sample:

Sample Depth (ft bgs): 3.5 - 4 3.5 - 4 3.5 - 4 6 - 7 6 - 7

Analyte USEPA SSL

1,3-dichlorobenzene 610 * 6800

1,4-dichlorobenzene 2400 6800 b b b

1-Methylnaphthalene 22000 246 b b b  380 U  1800 U

2,4-dinitrophenol 12000 * NSA

2-Methyl-4,6-dinitrophenol 490 * NSA

2-methylnaphthalene 31000 * 148000

3,3-dichlorobenzidine 1100 NSA

3-nitroaniline 610 * NSA  940 U  890 U

4-chloroaniline 2400 NSA

Acenaphthylene 3600 200000

Benzo[a]anthracene 150 3940  380 U  1800 U

Benzo[a]pyrene 15 NSA  75 U  360 U

Benzo[b]fluoranthene 150 12200  360 U

Benzo[k]fluoranthene 1500 12200

Bis(2-chloroethyl) ether 210 NSA

Chrysene 15000 3960

Dibenz[a,h]anthracene 15 55000  75 U  360 U

Hexachlorobenzene 300 11000

Indeno[1,2,3-c,d]pyrene 150 34000  360 U

Naphthalene 3600 NSA

N-nitrosodi-n-propylamine 69 NSA  190 U  180 U

Pentachlorophenol 890 NSA  940 UJ

Phenol 1800000 * 250

USEPA RSL
VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location: C10-AA03-BP02 C10-AA07-BP01 C10-AA07-BP02 C10-GS2-1 C10-GS2-2

Sample Name: C10-AA03-SO-02-4.0 C10-AA07-SO-01-4.0 C10-AA07-SO-02-4.0 C10-GS2-SO-1-7 C10-GS2-SO-2-7

Sample Date: 10/12/2011 10/12/2011 10/12/2011 5/9/2001 5/9/2001

Parent Sample:

Sample Depth (ft bgs): 3.5 - 4 3.5 - 4 3.5 - 4 6 - 7 6 - 7

Analyte USEPA SSLUSEPA RSL

4,4-DDT 1700 86 b b b

Aldrin 29 48500 b b b

alpha-BHC 77 62 b b b

delta-BHC 77 2330 b b b

Dieldrin 30 420 b b b

Heptachlor 110 279000 b b b

Heptachlor epoxide 53 12400 b b b

Toxaphene 440 NSA b b b

Aroclor 1016 390 * NSA

Aroclor 1221 140 NSA

Aroclor 1232 140 46000

Aroclor 1242 220 200000

Aroclor 1248 220 196000

Aroclor 1254 110 * 337000

Aroclor 1260 220 922000

2,4-dinitrotoluene (by 8270) 1600 9500

Nitrobenzene 4800 420  500 U  500 U

Nitrobenzene (by 8270) 4800 420

Thallium 0.078 * 750  0.15 U  0.15 U  0.15 U

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

Inorganics (SW6020 or SW6010B) (mg/kg)

Pesticides (SW8081A) (µg/kg)

PCBs (SW8082) (µg/kg)
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSL

1,3-dichlorobenzene 610 * 6800

1,4-dichlorobenzene 2400 6800

1-Methylnaphthalene 22000 246

2,4-dinitrophenol 12000 * NSA

2-Methyl-4,6-dinitrophenol 490 * NSA

2-methylnaphthalene 31000 * 148000

3,3-dichlorobenzidine 1100 NSA

3-nitroaniline 610 * NSA

4-chloroaniline 2400 NSA

Acenaphthylene 3600 200000

Benzo[a]anthracene 150 3940

Benzo[a]pyrene 15 NSA

Benzo[b]fluoranthene 150 12200

Benzo[k]fluoranthene 1500 12200

Bis(2-chloroethyl) ether 210 NSA

Chrysene 15000 3960

Dibenz[a,h]anthracene 15 55000

Hexachlorobenzene 300 11000

Indeno[1,2,3-c,d]pyrene 150 34000

Naphthalene 3600 NSA

N-nitrosodi-n-propylamine 69 NSA

Pentachlorophenol 890 NSA

Phenol 1800000 * 250

USEPA RSL
VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-3 C10-GS2-4 C10-GS2-5 C10-GS2-6 C10-GS2-7

C10-GS2-SO-3-5 C10-GS2-SO-4-5 C10-GS2-SO-5-7 C10-GS2-SO-6-25 C10-GS2-SO-7-13

5/10/2001 5/9/2001 5/10/2001 5/10/2001 5/10/2001

4 - 5 4 - 5 6 - 7 24 - 25 12 - 13

 390 U  390 U  380 U  390 U  400 U

 970 U  970 U  960 U  970 U  990 U

 390 U  390 U  380 U  390 U  400 U

 78 U  78 U  77 U  78 U  79 U

 78 U  78 U  77 U  78 U  79 U

 190 U  190 U  190 U  190 U  200 U

 970 UJ  970 UJ  960 UJ  970 UJ  990 UJ
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSLUSEPA RSL

4,4-DDT 1700 86

Aldrin 29 48500

alpha-BHC 77 62

delta-BHC 77 2330

Dieldrin 30 420

Heptachlor 110 279000

Heptachlor epoxide 53 12400

Toxaphene 440 NSA

Aroclor 1016 390 * NSA

Aroclor 1221 140 NSA

Aroclor 1232 140 46000

Aroclor 1242 220 200000

Aroclor 1248 220 196000

Aroclor 1254 110 * 337000

Aroclor 1260 220 922000

2,4-dinitrotoluene (by 8270) 1600 9500

Nitrobenzene 4800 420

Nitrobenzene (by 8270) 4800 420

Thallium 0.078 * 750

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

Inorganics (SW6020 or SW6010B) (mg/kg)

Pesticides (SW8081A) (µg/kg)

PCBs (SW8082) (µg/kg)

C10-GS2-3 C10-GS2-4 C10-GS2-5 C10-GS2-6 C10-GS2-7

C10-GS2-SO-3-5 C10-GS2-SO-4-5 C10-GS2-SO-5-7 C10-GS2-SO-6-25 C10-GS2-SO-7-13

5/10/2001 5/9/2001 5/10/2001 5/10/2001 5/10/2001

4 - 5 4 - 5 6 - 7 24 - 25 12 - 13

 500 U  500 U  500 U  500 U  500 U

 0.53 UJ  0.5 UJ  0.5 UJ  0.51 UJ
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSL

1,3-dichlorobenzene 610 * 6800

1,4-dichlorobenzene 2400 6800

1-Methylnaphthalene 22000 246

2,4-dinitrophenol 12000 * NSA

2-Methyl-4,6-dinitrophenol 490 * NSA

2-methylnaphthalene 31000 * 148000

3,3-dichlorobenzidine 1100 NSA

3-nitroaniline 610 * NSA

4-chloroaniline 2400 NSA

Acenaphthylene 3600 200000

Benzo[a]anthracene 150 3940

Benzo[a]pyrene 15 NSA

Benzo[b]fluoranthene 150 12200

Benzo[k]fluoranthene 1500 12200

Bis(2-chloroethyl) ether 210 NSA

Chrysene 15000 3960

Dibenz[a,h]anthracene 15 55000

Hexachlorobenzene 300 11000

Indeno[1,2,3-c,d]pyrene 150 34000

Naphthalene 3600 NSA

N-nitrosodi-n-propylamine 69 NSA

Pentachlorophenol 890 NSA

Phenol 1800000 * 250

USEPA RSL
VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-8 C10-GS2-9 C10-GS2-P23 C10-GS2-P23 C10-GS2-SIN

C10-GS2-SO-8-12 C10-GS2-SO-9-6 C2-OXY-SO-P23-3 C2-OXY-SO-P2-03 DUP C2-OXY-SO-SIN-3

5/10/2001 5/10/2001 8/27/2010 8/27/2010 8/27/2010

C2-OXY-SO-P23-3

11 - 12 5 - 6 2.5 - 3 2.5 - 3 2.5 - 3

b b b

b b b

 380 U  380 U b b b

b b b

b b b

b b b

b b b

 960 U  960 U b b b

b b b

b b b

 380 U  380 U b b b

 76 U  77 U b b b

b b b

b b b

b b b

b b b

 76 U  77 U b b b

b b b

b b b

b b b

 190 U  190 U b b b

 960 UJ  960 UJ b b b

b b b
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSLUSEPA RSL

4,4-DDT 1700 86

Aldrin 29 48500

alpha-BHC 77 62

delta-BHC 77 2330

Dieldrin 30 420

Heptachlor 110 279000

Heptachlor epoxide 53 12400

Toxaphene 440 NSA

Aroclor 1016 390 * NSA

Aroclor 1221 140 NSA

Aroclor 1232 140 46000

Aroclor 1242 220 200000

Aroclor 1248 220 196000

Aroclor 1254 110 * 337000

Aroclor 1260 220 922000

2,4-dinitrotoluene (by 8270) 1600 9500

Nitrobenzene 4800 420

Nitrobenzene (by 8270) 4800 420

Thallium 0.078 * 750

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

Inorganics (SW6020 or SW6010B) (mg/kg)

Pesticides (SW8081A) (µg/kg)

PCBs (SW8082) (µg/kg)

C10-GS2-8 C10-GS2-9 C10-GS2-P23 C10-GS2-P23 C10-GS2-SIN

C10-GS2-SO-8-12 C10-GS2-SO-9-6 C2-OXY-SO-P23-3 C2-OXY-SO-P2-03 DUP C2-OXY-SO-SIN-3

5/10/2001 5/10/2001 8/27/2010 8/27/2010 8/27/2010

C2-OXY-SO-P23-3

11 - 12 5 - 6 2.5 - 3 2.5 - 3 2.5 - 3

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

b b b

 500 U  500 U

b b b

 0.53 UJ  0.48 UJ  0.3 U  0.3 U  0.3 U
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSL

1,3-dichlorobenzene 610 * 6800

1,4-dichlorobenzene 2400 6800

1-Methylnaphthalene 22000 246

2,4-dinitrophenol 12000 * NSA

2-Methyl-4,6-dinitrophenol 490 * NSA

2-methylnaphthalene 31000 * 148000

3,3-dichlorobenzidine 1100 NSA

3-nitroaniline 610 * NSA

4-chloroaniline 2400 NSA

Acenaphthylene 3600 200000

Benzo[a]anthracene 150 3940

Benzo[a]pyrene 15 NSA

Benzo[b]fluoranthene 150 12200

Benzo[k]fluoranthene 1500 12200

Bis(2-chloroethyl) ether 210 NSA

Chrysene 15000 3960

Dibenz[a,h]anthracene 15 55000

Hexachlorobenzene 300 11000

Indeno[1,2,3-c,d]pyrene 150 34000

Naphthalene 3600 NSA

N-nitrosodi-n-propylamine 69 NSA

Pentachlorophenol 890 NSA

Phenol 1800000 * 250

USEPA RSL
VOCs (SW8260B) (µg/kg)

SVOCs (SW8270, 2001 PAHs by SW8310) (µg/kg)

C10-GS2-SIS C10-GS2-SIW

C2-OXY-SO-SIS-3 C2-OXY-SO-SIW-3

8/27/2010 8/27/2010

2.5 - 3 2.5 - 3

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

Sample Depth (ft bgs):

Analyte USEPA SSLUSEPA RSL

4,4-DDT 1700 86

Aldrin 29 48500

alpha-BHC 77 62

delta-BHC 77 2330

Dieldrin 30 420

Heptachlor 110 279000

Heptachlor epoxide 53 12400

Toxaphene 440 NSA

Aroclor 1016 390 * NSA

Aroclor 1221 140 NSA

Aroclor 1232 140 46000

Aroclor 1242 220 200000

Aroclor 1248 220 196000

Aroclor 1254 110 * 337000

Aroclor 1260 220 922000

2,4-dinitrotoluene (by 8270) 1600 9500

Nitrobenzene 4800 420

Nitrobenzene (by 8270) 4800 420

Thallium 0.078 * 750

Explosives (SW8321, SW8330 unless otherwise noted) (µg/kg)

Inorganics (SW6020 or SW6010B) (mg/kg)

Pesticides (SW8081A) (µg/kg)

PCBs (SW8082) (µg/kg)

C10-GS2-SIS C10-GS2-SIW

C2-OXY-SO-SIS-3 C2-OXY-SO-SIW-3

8/27/2010 8/27/2010

2.5 - 3 2.5 - 3

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

b b

 0.3 U  0.75 U
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Table H-9. Subsurface Soil Analytical Results Above Project Sensitivity Objectives

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram

USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

USEPA SSL = USEPA Protection of Groundwater Soil Screening Level, November 2011.

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

Blank cell = Analyte was detected or was U-qualified (see definition below) and the associated value was below screening criteria.

b = Analyte was not analyzed for.

J = Estimated value

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

Gray shading = value is > the USEPA RSL.

Bolt font = value is > the USEPA SSL

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of 
detection, or b) blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for explanation).
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Table H-10. Surface Water Analytical Results Above Project Sensitivity Objectives

Sample Location: C10-AA02-BP01 C10-AA02-BP01 C10-POND-SD

Sample Name: C10-AA02-SW-01-0.0 C10-AA02-SW-DUP1 C10-POND-SW-1

Sample Date: 10/11/2011 10/11/2011 5/11/2001

Parent Sample: C10-AA02-SW-01-0.0

Analyte NFSS SW BTV NFSS SW Eco

1,1,2,2-tetrachloroethane NSA 0.066 NSA  0.5 U  0.5 U b

1,1,2-trichloroethane NSA 0.041 * NSA  0.5 U  0.5 U b

1,2,3-trichloropropane NSA 0.00065 NSA  0.5 U  0.5 U b

1,2,4-trichlorobenzene NSA 0.39 * NSA  0.5 U  0.5 U b

1,2-Dibromo-3-chloropropane NSA 0.00032 NSA  0.5 U  0.5 U b

1,2-dibromoethane NSA 0.0065 NSA  0.5 U  0.5 U b

1,2-dichloroethane NSA 0.15 910  0.5 U  0.5 U b

1,2-dichloropropane 1.72 0.38 NSA  0.5 U  0.5 U b

1,3-dichlorobenzene NSA 0.42 NSA  0.5 U  0.5 U b

1,4-dichlorobenzene NSA 0.42 11.2  0.5 U  0.5 U b

Benzene NSA 0.39 210  0.5 U  0.5 U b

Bromodichloromethane 3.25 0.12 NSA  0.5 U  0.5 U b

Carbon tetrachloride NSA 0.39 NSA  0.5 U  0.5 U b

Chloroform 5.3 0.19 28  0.5 U  0.5 U b

Cis-1,3-dichloropropene NSA 0.41 NSA  0.5 U  0.5 U b

Dibromochloromethane 1.59 0.15 NSA  0.5 U  0.5 U b

Hexachloro-1,3-butadiene NSA 0.26 NSA  0.5 U  0.5 U b

Tetrachloroethene 0.554 0.072 84  0.5 U  0.5 U b

trans-1,3-dichloropropene NSA 0.41 NSA  0.5 U  0.5 U b

Trichloroethene NSA 0.26 * 47  0.5 U  0.5 U b

Vinyl chloride NSA 0.015 3880  0.5 U  0.5 U b

1,1-biphenyl NSA 0.083 * NSA  0.099 U  0.97 UJ b

2,2-oxybis(1-chloropropane) NSA 0.31 NSA  0.49 UJ b

2,4,6-trichlorophenol NSA 0.9 * NSA  3.9 U b

2,4-dinitrophenol NSA 3 * NSA  15 U b

2-Methyl-4,6-dinitrophenol NSA 0.12 * NSA  0.59 U  5.8 U b

2-nitrophenol NSA 0.27 NSA  0.3 U  2.9 U b

3,3-dichlorobenzidine NSA 0.11 NSA  0.3 UJ  2.9 UJ b

3-nitroaniline NSA 0.13 * NSA  0.74 U  7.3 UJ b

4-chloroaniline NSA 0.32 NSA  1.9 UJ b

4-nitroaniline NSA 3.3 NSA  4.9 UJ b

4-nitrophenol NSA 3.7 NSA  9.7 U b

Acenaphthylene NSA 0.14 5.3  0.39 UJ b

Atrazine NSA 0.26 NSA  2.4 UJ b

Benzo[a]anthracene 0.108 0.029 0.03  0.04 UJ  0.39 UJ b

Benzo[a]pyrene NSA 0.0029 0.014  0.04 UJ  0.39 UJ b

Benzo[b]fluoranthene NSA 0.029 0.027  0.04 U  0.39 UJ b

Benzo[k]fluoranthene NSA 0.29 0.027  0.099 UJ  0.97 UJ b

Bis(2-chloroethyl) ether NSA 0.012 NSA  0.074 U  0.73 UJ b

Bis(2-ethylhexyl) phthalate NSA 0.071 0.6  2 U  19 UJ b

Chrysene 0.151 2.9 0.027  0.04 UJ  0.39 UJ b

Dibenz[a,h]anthracene NSA 0.0029 0.027  0.04 U  0.39 UJ b

Dibenzofuran NSA 0.58 * 3.7  1.5 UJ b

Hexachloro-1,3-butadiene NSA 0.26 NSA  0.39 UJ b

Hexachlorobenzene NSA 0.042 NSA  0.05 U  0.49 UJ b

Hexachloroethane NSA 0.51 * NSA  1.5 UJ b

Indeno[1,2,3-c,d]pyrene NSA 0.029 0.027  0.05 U  0.49 UJ b

Naphthalene NSA 0.14 13  0.39 UJ b

Naphthalene (by 8260) NSA 0.14 13  0.5 U  0.5 U b

N-nitrosodi-n-propylamine NSA 0.0093 NSA  0.05 U  0.49 UJ b

Pentachlorophenol NSA 0.17 0.4  0.2 U  1.9 U b

Phenanthrene 0.223 130 * 5  0.73 UJ b

Pyrene 0.302 8.7 * 4.6  0.39 UJ b

USEPA RSL

SVOCs (SW8270) (µg/L)

VOCs (SW8260B) (µg/L)
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Table H-10. Surface Water Analytical Results Above Project Sensitivity Objectives

Sample Location: C10-AA02-BP01 C10-AA02-BP01 C10-POND-SD

Sample Name: C10-AA02-SW-01-0.0 C10-AA02-SW-DUP1 C10-POND-SW-1

Sample Date: 10/11/2011 10/11/2011 5/11/2001

Parent Sample: C10-AA02-SW-01-0.0

Analyte NFSS SW BTV NFSS SW EcoUSEPA RSL

Aroclor 1221 NSA 0.0043 NSA  0.038 U  0.038 U b

Aroclor 1232 NSA 0.0043 NSA  0.024 U  0.024 U b

Aroclor 1254 NSA 0.031 * 0.014  0.038 U  0.038 U b

Aroclor 1260 NSA 0.034 0.014  0.024 U  0.024 U b

1,3,5-Trinitrobenzene 0.0249 46 * NSA  0.2 U  0.2 U  0.02 UJ

1,3-Dinitrobenzene 0.033 0.15 * NSA  0.2 U  0.2 U  0.04 UJ

2,4,6-trinitrotoluene 0.0779 0.76 * NSA  0.2 U  0.2 U

2,4-dinitrotoluene 0.0349 0.2 23  0.2 U  0.2 U

2,4-dinitrotoluene (by 8270) 0.0349 0.2 23  0.15 U  1.5 UJ b

2,6-dinitrotoluene 0.0501 1.5 * 60  0.2 U  0.2 U

2,6-dinitrotoluene (by 8270) 0.0501 1.5 * 60  0.2 U  1.9 UJ b

2-amino-4,6-dinitrotoluene 0.0779 3 * NSA  0.2 U  0.2 U  0.10 UJ

2-nitrotoluene 0.064 0.27 NSA  0.2 U  0.2 U  0.25 UJ

3-nitrotoluene 0.064 0.13 * NSA  0.2 U a

4-amino-2,6-dinitrotoluene 0.0409 3 * NSA  0.2 U  0.2 U  0.10 UJ

4-Nitrotoluene 0.064 3.7 NSA  0.2 U  0.2 U  0.25 UJ

HMX 0.0779 78 * NSA  0.2 U  0.2 U  0.10 UJ

Nitrobenzene 0.0131 0.12 NSA  0.2 U  0.2 U  0.25 UJ

Nitrobenzene (by 8270) 0.0131 0.12 NSA  0.2 U  1.9 UJ b

RDX 0.053 0.61 NSA  0.10 UJ

Tetryl 0.032 6.3 * NSA  0.2 U  0.2 U  0.10 UJ

Antimony 2.33 0.6 * 30  6 U  6 U b

Boron 244 310 * 10000  302 U b

Mercury NSA 0.16 * 1.3  0.25 U  0.22 U b

Thallium 0.026 0.016 * 8  3 U  3 U b

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

a = Result was rejected for use by the data validator.

b = Analyte was not analyzed for.

J = Estimated value

Gray shading = value is greater than the USEPA RSL

Bold font = value is greater than the NFSS SW Eco

Underlined font = value is greater than the NFSS SW BTV

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample 
quantitation limit.

PCBs (SW8082) (µg/L)

Explosives (SW8330, CHPPM_AMINO3.1, CHPPM_MUS3.1) (µg/L)

Total Metals (SW6020A, SW7470) (µg/L)

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications International Corporation. 2007. Baseline 
Risk Assessment Report for the NFSS. December.

NFSS SW BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. Remedial 
Investigation Report for the NFSS. December.

Blank cell = Analyte was detected or was U-qualified (see definition below) and the associated value was below screening criteria.

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of 
detection, or b) blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for 
explanation).

Table H-10, page  2



Table H-11. Sediment Analytical Results Above Project Sensitivity Objectives

Sample Location: C10-AA02-BP01 C10-AA02-BP01 C10-POND-SD

Sample Name: C10-AA02-SD-01-0.5 C10-AA02-SD-DUP1 C10-POND-SED-1

Sample Date: 10/11/2011 10/11/2011 5/11/2001

Sample Depth (ft bgs): 0.5 0.5

Parent Sample: C10-AA02-SD-01-0.5

Analyte EPA SD TEC NFSS SD BTV

1,1-dichloroethene 24000 * NSA 3.46  8.6 U  20 U b

2-Methyl-4,6-dinitrophenol 490 * NSA NSA  1200 U b

3-nitroaniline 610 * NSA NSA  1600 U b

Anthracene 1700000 * 57.2 NSA  83 U b

Benzo[a]pyrene 15 150 618  26 U  83 U b

Dibenz[a,h]anthracene 15 33 NSA  26 U  83 U b

Fluorene 230000 * 77.4 NSA  100 U b

N-nitrosodi-n-propylamine 69 NSA NSA  100 U b

1,3-Dinitrobenzene 610 * NSA NSA  1200 U

2-nitrotoluene 2900 NSA NSA  4000 U

3-nitrotoluene 610 * NSA NSA  8000 U

HMX 380000 * NSA 99.6  170 U  4000 U  500 U

Thallium 0.078 * NSA 0.356  0.15 U b

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram
USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available.

Blank cell = Analyte was detected or was U-qualified (see definition below) and the associated value was below screening criteria.

b = Analyte was not analyzed for.

Gray shading = value is > the USEPA RSL

Bold font = value is greater than the NFSS SD TEC

Underlined font = value is greater than the NFSS SD BTV

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

USEPA RSL

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) blank 
contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for explanation).

SVOCs (SW8270) (µg/kg)

VOCs (SW8260B) (µg/kg)

Explosives (SW8330A, SW 8321A) (µg/kg)

Metals (SW6020A, SW7471) (mg/kg)

EPA SD TEC = Consensus-based threshold effect concentrations from the 2002 USEPA Guidance Manual to Support the Assessment of Contaminated Sediments in 
Freshwater Ecosystems Volume III - Interpretation of the Results of Sediment Quality Investigations. EPA-905-B02-001-C United States Great Lakes National Program 
Office.

NFSS SD BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 2007. Remedial Investigation Report 
for the NFSS. December.
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Table H-12. Surface Soil - Rejected Results

C10-AA03-BP01 C10-AA03-BP01 C10-AA03-BP02 C10-AA04-BP01 C10-AA04-BP02 C10-AA07-BP01 C10-AA07-BP02

C10-AA03-SO-01-0.5 C10-AA03-SO-DUP2 C10-AA03-SO-02-0.5 C10-AA04-SO-01-0.5 C10-AA04-SO-02-0.5 C10-AA07-SO-01-0.5 C10-AA07-SO-02-0.5

10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011

0.5 0.5 0.5 0.5 0.5 0.5 0.5

C10-AA03-SO-01-0.5

Analyte

1,2,3-trichlorobenzene 4900 *  1.2 UR  1.2 UR  1.3 UR  1.3 UR

1,2,4-trichlorobenzene 6200 * 1.7 R  1.2 UR  1.3 UR  1.3 UR

1,2-Dibromo-3-chloropropane 5.4  1.2 UR  1.2 UR  1.3 UR  1.3 UR

1,2-dichlorobenzene 190000 *  1.2 UR  1.2 UR  1.3 UR  1.3 UR

1,3-dichlorobenzene 610 * 1.2 R  1.2 UR  1.3 UR  1.3 UR

1,4-dichlorobenzene 2400  1.2 UR  1.3 UR  1.3 UR

2-butanone 2800000 *  6 UR  6.1 UR  6.2 UR

4-Isopropyltoluene NSA  1.2 UR  1.2 UR  1.3 UR  1.3 UR

Hexachloro-1,3-butadiene 6100 *  1.2 UR  1.2 UR  1.3 UR  1.3 UR

Methyl acetate 7800000 *  6.2 UR  6.5 UR  6.1 UR  6.5 UR

n-Butylbenzene 390000 *  1.2 UR  1.2 UR  1.3 UR  1.3 UR

2,4-dinitrophenol 12000 *

Benzoic acid 24000000 *

Naphthalene 3600 1.8 R  1.2 UR  1.3 UR  1.3 UR

4,4-DDD 2000

4,4-DDE 1400

Aldrin 29

alpha-BHC 77

alpha-Chlordane 1600

Beta-BHC 270

delta-BHC 77

Dieldrin 30

Endosulfan I 37000 *

Endosulfan II 37000 *

Endosulfan sulfate 37000 *

Endrin 1800 *

Endrin aldehyde 1800 *

Endrin ketone 1800 *

Gamma-BHC (Lindane) 520

Heptachlor 110

Heptachlor epoxide 53

Methoxychlor 31000 *

Toxaphene 440

trans-Chlordane 1600

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Parent Sample:

USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270) (µg/kg)

Pesticides (SW8081A) (µg/kg)

Table H-12, page 1



Table H-12. Surface Soil - Rejected Results

Analyte

1,2,3-trichlorobenzene 4900 *

1,2,4-trichlorobenzene 6200 *

1,2-Dibromo-3-chloropropane 5.4

1,2-dichlorobenzene 190000 *

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

2-butanone 2800000 *

4-Isopropyltoluene NSA

Hexachloro-1,3-butadiene 6100 *

Methyl acetate 7800000 *

n-Butylbenzene 390000 *

2,4-dinitrophenol 12000 *

Benzoic acid 24000000 *

Naphthalene 3600

4,4-DDD 2000

4,4-DDE 1400

Aldrin 29

alpha-BHC 77

alpha-Chlordane 1600

Beta-BHC 270

delta-BHC 77

Dieldrin 30

Endosulfan I 37000 *

Endosulfan II 37000 *

Endosulfan sulfate 37000 *

Endrin 1800 *

Endrin aldehyde 1800 *

Endrin ketone 1800 *

Gamma-BHC (Lindane) 520

Heptachlor 110

Heptachlor epoxide 53

Methoxychlor 31000 *

Toxaphene 440

trans-Chlordane 1600

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Parent Sample:

USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-AA07-BP02 C10-GS2-10 C10-GS2-3 C10-GS2-3 C10-GS2-5 C10-GS2-6 C10-GS2-7

C10-AA07-SO-DUP1 C10-GS2-SO-10-0.5 C10-GS2-SO-3-1 FIELD DUPLICATE C10-GS2-SO-5-1 C10-GS2-SO-6-1 C10-GS2-SO-7-1

10/12/2011 5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001

0.5 0 - 0.5 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1

C10-AA07-SO-02-0.5 C10-GS2-SO-3-1

 1.3 UR

 1.3 UR

 1.3 UR

 1.3 UR

 1.3 UR

 1.3 UR

 1.3 UR

 1.3 UR

 6.5 UR

 1.3 UR

 1000 UR

 3100 UR  1000 UR  1000 UR  1000 UR  970 UR  1100 UR

 1.3 UR

 120 UR  4 UR

 120 UR  4 UR

 62 UR  2 UR

 62 UR  2 UR

 62 UR  2 UR

 62 UR  2 UR

 62 UR  2 UR

 120 UR  4 UR

 120 UR  4 UR

 120 UR  4 UR

 120 UR  4 UR

 120 UR  4 UR

 120 UR  4 UR

 120 UR  4 UR

 62 UR  2 UR

 62 UR  2 UR

 62 UR  2 UR

 620 UR  20 UR

 1200 UR  40 UR

 62 UR  2 UR
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Table H-12. Surface Soil - Rejected Results

Analyte

1,2,3-trichlorobenzene 4900 *

1,2,4-trichlorobenzene 6200 *

1,2-Dibromo-3-chloropropane 5.4

1,2-dichlorobenzene 190000 *

1,3-dichlorobenzene 610 *

1,4-dichlorobenzene 2400

2-butanone 2800000 *

4-Isopropyltoluene NSA

Hexachloro-1,3-butadiene 6100 *

Methyl acetate 7800000 *

n-Butylbenzene 390000 *

2,4-dinitrophenol 12000 *

Benzoic acid 24000000 *

Naphthalene 3600

4,4-DDD 2000

4,4-DDE 1400

Aldrin 29

alpha-BHC 77

alpha-Chlordane 1600

Beta-BHC 270

delta-BHC 77

Dieldrin 30

Endosulfan I 37000 *

Endosulfan II 37000 *

Endosulfan sulfate 37000 *

Endrin 1800 *

Endrin aldehyde 1800 *

Endrin ketone 1800 *

Gamma-BHC (Lindane) 520

Heptachlor 110

Heptachlor epoxide 53

Methoxychlor 31000 *

Toxaphene 440

trans-Chlordane 1600

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Parent Sample:

USEPA RSL

VOCs (SW8260B) (µg/kg)

SVOCs (SW8270) (µg/kg)

Pesticides (SW8081A) (µg/kg)

C10-GS2-8 C10-GS2-9 C10-GS2-BP1

C10-GS2-SO-8-1 C10-GS2-SO-9-1 C10-GS2-SO-BP1

5/10/2001 5/10/2001 5/10/2001

0 - 1 0 - 1 z

 1000 UR  1000 UR  13000 UR
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Table H-12. Surface Soil - Rejected Results

ft bgs = feet below ground surface

z = considered as potential source material

µg/kg = micrograms per kilogram

USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available

R = Rejected

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

Blank cell = Analyte concentration not rejected

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) blank contamination existed and the value presented is 
the reported concentration (see Data Usability Summary Reports for explanation).
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Table H-13. Subsurface Soil - Rejected Results

C10-AA03-BP01 C10-AA03-BP02 C10-AA04-BP01 C10-AA04-BP02 C10-AA04-BP03 C10-AA07-BP01 C10-AA07-BP02

C10-AA03-SO-01-4.0 C10-AA03-SO-02-4.0 C10-AA04-SO-01-4.0 C10-AA04-SO-02-4.0 C10-AA04-SO-03-4.0 C10-AA07-SO-01-4.0 C10-AA07-SO-02-4.0

10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011 10/12/2011

3.5 - 4 3.5 - 4 3.5 - 4 3.5 - 4 3.5 - 4 3.5 - 4 3.5 - 4

Analyte USEPA SSL

VOCs (SW8260B) (µg/kg)
2-butanone 2800000 * 6480  5.4 UR  5.4 UR  5.6 UR

Methyl acetate 7800000 * 4560000  5.4 UR  5.4 UR  5.5 UR  5.7 UR  5.6 UR  5.7 UR  5.4 UR

SVOCs (SW8270) (µg/kg)

Benzoic acid 24000000 * NSA

C10-GS2-3 C10-GS2-5 C10-GS2-6 C10-GS2-7 C10-GS2-8 C10-GS2-9

C10-GS2-SO-3-5 C10-GS2-SO-5-7 C10-GS2-SO-6-25 C10-GS2-SO-7-13 C10-GS2-SO-8-12 C10-GS2-SO-9-6

5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001 5/10/2001

4 - 5 6 - 7 24 - 25 12 - 13 11 - 12 5 - 6

Analyte USEPA SSL

VOCs (SW8260B) (µg/kg)
2-butanone 2800000 * 6480

Methyl acetate 7800000 * 4560000

SVOCs (SW8270) (µg/kg)

Benzoic acid 24000000 * NSA  970 UR  960 UR  970 UR  990 UR  960 UR  960 UR

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram
USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

USEPA SSL = USEPA Protection of Groundwater Soil Screening Level, November 2011.

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available

U (2010 data) = the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection.

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation limit.

R = data rejected

Blank cell = Analyte concentration not rejected

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Sample Location:

USEPA RSL

Sample Name:

Sample Date:

Sample Depth (ft bgs):
USEPA RSL

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented is the limit of detection, or b) blank contamination existed and the value presented is the reported 
concentration (see Data Usability Summary Reports for explanation).
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Table H-14. Surface Water - Rejected Results

C10-AA02-BP01 C10-AA02-BP01 C10-POND-SD

C10-AA02-SW-01-0.0 C10-AA02-SW-DUP1 C10-POND-SW-1

10/11/2011 10/11/2011 5/11/2001

C10-AA02-SW-01-0.0

Analyte NFSS SW BTV NFSS SW Eco

Methyl acetate NSA 1600 * NSA 0.5 UR 0.5 UR b

3-nitrotoluene 0.064 0.13 * NSA 0.25 UR

µg/L = micrograms per liter

USEPA RSL = USEPA Tapwater Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available

b = Analyte was not analyzed for.

R = Data rejected

Blank cell = Analyte concentration not rejected

Sample Location:

Sample Name:

Sample Date:

Parent Sample:

( ) ) y y p
detection, or b) blank contamination existed and the value presented is the reported concentration (see Data Usability Summary Reports for 
explanation).

USEPA RSL

NFSS SW Eco = Surface water values from the NFSS Baseline Risk Assessment:  Science Applications International Corporation. 2007. Baseline Risk 
Assessment Report for the NFSS. December.

NFSS SW BTV = Surface water background threshold values from the NFSS RI:  Science Applications International Corporation. 2007. Remedial 
Investigation Report for the NFSS. December.

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the sample quantitation 
limit.

VOCs (SW8260B) (µg/L)

Explosives (CHPPM_MUS3.1) (µg/L)
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Table H-15. Sediment - Rejected Results

C10-AA02-BP01 C10-AA02-BP01

C10-AA02-SD-01-0.5 C10-AA02-SD-DUP1

10/11/2011 10/11/2011

0.5 0.5

C10-AA02-SD-01-0.5

Analyte NFSS SD BTV

1,2,3-trichlorobenzene 4900 * NSA  1.7 UR

1,2,4-trichlorobenzene 6200 * NSA  1.7 UR

1,2-Dibromo-3-chloropropane 5.4 NSA  1.7 UR

1,2-dichlorobenzene 190000 * NSA  1.7 UR

1,3-dichlorobenzene 610 * NSA  1.7 UR

1,4-dichlorobenzene 2400 NSA  1.7 UR

4-Isopropyltoluene NSA NSA  1.7 UR

Acetone 6100000 * 206 100 R

Hexachloro-1,3-butadiene 6100 * NSA  1.7 UR

Methyl acetate 7800000 * NSA  8.6 UR  20 UR

n-Butylbenzene 390000 * NSA  1.7 UR

ft bgs = feet below ground surface

µg/kg = micrograms per kilogram
USEPA RSL = USEPA Residential Soil Regional Screening Level, November 2011. 

* = A noncarcinogen; the screening level has been divided by 10 to achieve a hazard index of 0.1.

NSA = No screening level available

a = Result was rejected for use by the data validator.

b = Analyte was not analyzed for.

R = Data rejected

Blank cell = Analyte concentration not rejected

Sample Location:

Sample Name:

Sample Date:

Sample Depth (ft bgs):

Parent Sample:

U (2001 data) = the analyte was analyzed for but was not detected above the method detection limit.  The value presented is the 
sample quantitation limit.

USEPA RSL

U (2011 data) = Either a) the analyte was analyzed for but was not detected above the method detection limit and the value presented 
is the limit of detection, or b) blank contamination existed and the value presented is the reported concentration (see Data Usability 
Summary Reports for explanation).

VOCs (SW8260B) (µg/kg)

NFSS SD BTV = Surface water background threshold values from the NFSS RI: Science Applications International Corporation. 
2007. Remedial Investigation Report for the NFSS. December.
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1.0 INTRODUCTION 

The U.S. Army Corps of Engineers, Baltimore District (USACE–Baltimore District) has retained 
Earth Resources Technology, Inc. (ERT), under Contract No. W912QR-08-D-0012, to conduct a 
human health risk assessment (HHRA) for the Occidental Chemical Corporation Property 
(OCCP) of the former Lake Ontario Ordnance Works (LOOW), located in Niagara County, New 
York.  ERT has subcontracted EA Engineering, Science, and Technology, Inc. (EA), to perform 
the HHRA.  This HHRA was prepared in support of the OCCP Remedial Investigation (RI). 

The Defense Environmental Restoration Program for Formerly Used Defense Sites (DERP-
FUDS) requires investigations at former Department of Defense (DoD) sites be conducted in a 
manner that is consistent with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA).  The HHRA is an integral part of the RI process included in the 
National Contingency Plan (NCP) (40 CFR 300.43) pursuant to CERCLA (42 USC 9605).  The 
risk assessment estimates the risk and hazard to potential human receptors for exposure to media 
affected by past activities related to the former LOOW within the OCCP.   

1.1 SITE HISTORY 

Occidental Chemical Corporation currently owns approximately 304 acres south of Balmer Road 
within an area of the former LOOW FUDS boundary.  The OCCP is west of the former 
trinitrotoluene (TNT) production area and waste water treatment plant (WWTP) (Figure 1).  The 
OCCP is situated in the Buffer Zone of the former LOOW.  The Buffer Zone, also referred to as 
the “undeveloped area”, refers to that area of the former LOOW where no manufacturing took 
place.  It is generally considered to consist of approximately 5,000 acres of the western, northern, 
and southern portion of LOOW.  No significant former DOD structures are located in this area, 
with the exception of an open shed formerly used as part of the transportation area and a fenced 
storage area.  However, various types of disturbances of unknown origin are visible on aerial 
photographs of the buffer zone taken during the 1940s timeframe of DOD use.  The largely 
undeveloped buffer zone of the former LOOW (including the current OCCP) was transferred to 
the General Services Administration (GSA) in 1945 for disposal to private landowners 
(USACE, 2002).  The Hooker Chemical and Plastics Corporations purchased the land from a 
private landowner in 1975 and later sold it to the current owner, the Occidental Chemical 
Corporation (USACE, 2009a).The area has never been developed by the Occidental Chemical 
Corporation.   

The Developed Zone, also referred to as the “developed area”, refers to that area of the former 
LOOW where the majority of the manufacturing took place.  It is generally considered to consist 
of approximately 2,500 acres of the eastern portion of LOOW.  The Developed Zones was 
comprised of the former TNT storage bunkers (north of Balmer Road), the nitration area (north 
of M Street), the former WWTP (on property currently owned by the Town of Lewiston), the 
shops and acid concentration area [on property currently owned by the Department of Energy for 
the Niagara Falls Storage Site (NFSS)], and the administrative area (north of Pletcher Road, on 
property currently owned by Modern Disposal) (USACE, 2009a).   

Within the OCCP, 39 areas of interest (AOIs) were identified.  The AOIs were identified during 
the Examination of Historical Aerial Photography – Selected Sites, Former LOOW by the U.S. 
Army Topographic Engineering Center (USATEC, 2002) or during site reconnaissance by the 
USACE (USACE, 2004). The thirty-nine AOIs were prioritized and preliminarily assessed by 
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the USACE between 2002 and 2011. Based on analytical data collected from a subset of small 
bermed clearings (SBCs), USACE determined that the SBCs at the former LOOW, including 
OCCP, do not present a potential risk and were recommended for no further environmental 
investigation (USACE, 2004). Following the assessment and/or visual survey of each AOI for 
evidence of anthropogenic impacts to the environment potentially resulting from former DoD 
operations, six areas of concern (AOCs) were identified for further investigation.  This HHRA 
evaluates the 6 potential AOCs identified throughout the OCCP.  The following paragraphs 
provide a brief history of the AOCs, including their identification and previous investigations. 

Based on the examination of historical aerial photographs from 1938 through 1956, an area 
located in the southwest portion of the OCCP was identified and appeared to be fenced in with 
indications of potential usage.  The area in question was approximately 500 feet (ft) by 400 ft in 
size and appeared to be a storage area.  Historical documents do not reference this presumed 
storage area.  However,  the time frame of the aerial photographs coincided with DoD 
ownership. The area was first characterized during the Phase II RI (USACE, 2002).  During field 
reconnaissance for the Phase II RI, the presumed storage area was located west of and adjacent 
to a north/south trending gravel road that traversed south from Balmer Road to the former 
Long’s Walleye Hatchery (Figure 1).  A deteriorated wire fence was observed surrounding the 
area.  The area consisted of forest with some brush.  What appeared to be municipal trash, 
consisting of cans, bottles, tires, and plastic, was observed in the eastern portion of the area, 
adjacent to the gravel road.  Terra cotta pipes, transite siding, ceramic electrical junctions, and 
approximately 6 to 8 (some were in pieces) deteriorated steel 55-gal drums were observed 
scattered within the fenced area, approximately 100 ft west of the gravel road.  What appeared to 
be the solid, caked, fibrous, brownish-black contents of a drum were also in the same area.  The 
presumed drum contents retained the shape of the interior of the 55-gal steel drum.  The area was 
slightly mounded in the eastern portion of the area, presumably due to shallow fill or waste 
material.  Permanent structures, other than the deteriorated fence, were not observed. 

This storage area was evaluated in a previous 2008 HHRA, where it was identified as Exposure 
Unit (EU) 8 (USACE, 2008).  The 2008 HHRA identified potential human health concerns for 
exposure to soil within EU 8.  These concerns were primarily a result of explosive constituents 
and inorganics (USACE, 2008).  It was determined that the Phase II RI did not delineate the full 
extent of constituents of concern (COC)identified in the 2008 HHRA.  Additional environmental 
sampling was performed to fully delineate the extent of previously identified COCs (i.e., 
explosive constituents and inorganics) at EU 8.  As a result of the additional sampling, potential 
human health concerns for EU 8 were re-evaluated in this HHRA.  EU 8 has been identified as 
AOC 1 within the OCCP.  However, for the purposes of this HHRA and to remain consistent 
with the 2008 HHRA, this area will only be identified as EU 8. 

AOC 2 is a former pond that was investigation during the Phase II RI (USACE, 2002).  
Interviews with local residents surrounding the former LOOW site indicated that a farm pond 
located on OCCP may have been used as a DoD disposal area (Figure 2).  Review of aerial 
photographs of the LOOW site from 1938, 1944, and 1956 indicated that the pond was present in 
1938, prior to the construction of the ordnance works, as well as during operation of LOOW and 
Air Force Plant (AFP)-68.  Aerial photos indicate the presence of a dirt road leading to the pond 
in the 1938 photo.  The road is also visible in subsequent photos.  Additional access roads were 
not observed on the aerial photos during the time frame of DoD use.  During the Phase II RI field 
investigation, a site reconnaissance of the pond area was performed to evaluate whether there 
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appeared to be evidence of DoD use in the area.  The pond was surrounded by forest and was 
accessible via the north-south trending dirt road.  The road originates from Balmer Road to the 
north and approaches the west side of the pond.  There was a clearing large enough for vehicle 
access on the west side of the pond.  Samples were collected from the western portion of the 
pond for that reason.  The pond was irregularly shaped and is approximately 200 ft long 
(northeast to southwest) and 150 ft wide (northwest to southeast).  The pond was characterized 
by shallow (maximum depth approximately 6 ft), stagnant, tannin-stained water with a soft 
bottom consisting of organic silt, clay and leaf litter.  The southern portion of the pond had been 
colonized by cattails and Phragmite.  Visual evidence of DoD use was not observed.  During 
2011 field investigations, this pond could not be located and had apparently filled in naturally. 

AOCs 3 through 6 are three aerial anomalies/fill areas and one pond (Figure 2) identified in the 
OCCP.  AOCs 3 through 6 were not investigated within previous RIs associated with the former 
LOOW site.  The USACE performed site reconnaissance in November 2010 and April 2011 to 
inspect the locations identified in the USATEC report and the Final Management Action Plan.  
Based on the USACE inspection of the locations, nine areas were identified and four were 
recommended for further investigative action.   

AOC 3 is an area of debris discovered during site reconnaissance by the USACE. AOC 4 is an 
area of former structures that were visible in historical aerial photographs from 1944 and 1951. 
The structures were located just east of and across the main dirt road from the EU 8. The activity 
associated with EU 8 (e.g., visible fence line, ground scarring, etc.) and the structures associated 
with AOC 4occurred during the same timeframe, as evidenced by review of aerial photographs 
(1944 and 1951). The historical documentation of LOOW did not mention the structures.  The RI 
field investigation revealed visible deteriorated foundations and building debris within AOC 4.  
AOC 5 is the east end of mounded material that was visible in a 1944 aerial photograph.  

AOC 6is a pond located in the north central section of the site.  The pond was not visible in 
aerial photographs from the timeframe of DoD use.  This pond is located  approximately 1,800 ft 
north-northeast of EU 8 and approximately 950 ft due east of the access road.  Samples of 
surface water and sediment were collected from this second pond.   

1.2 OBJECTIVE 

The overall objective of this HHRA is to evaluate potential human health risk under current and 
potential future conditions at the OCCP.  Specifically, the HHRA presents:  

 Outline the regulatory basis and guidance for conducting the HHRA. 
 Outline the methods for determining constituents of potential concern (COPCs) for the 

HHRA. 
 Develop a conceptual site model (CSM) that characterizes relevant contaminant pathways 

and receptors of concern. 
 Calculate potential carcinogenic and non-carcinogenic risk to receptors of concern (e.g., 

any human contact at the site under present or future scenarios). 
 Identify areas or media that pose no unacceptable risks to human health and require no 

further action. 
 Determine COPCs that contribute significantly to overall site risks, which will be used to 

determine risk-based preliminary remediation goals (PRGs) in the feasibility study (FS). 
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 Provide baseline risks for the no action alternative in the FS that are used to evaluate risk 
reduction for each proposed alternative. 

1.3 GENERAL HHRA APPROACH 

The HHRA follows guidance as recommended by the U.S. Environmental Protection Agency 
(USEPA) and USACE (USACE, 1999a).  Specific application of guidance throughout the risk 
assessment process is detailed in Section 2 of this document.  The following guidance documents 
were used for this HHRA: 

 Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation 
Manual (Part A) (Interim Final), EPA/540/1-89/002 (USEPA, 1989). 

 Risk Assessment Handbook, Volume I: Human Health Evaluation, Engineer Manual.  
EM 200-1-4 (USACE, 1999a). January 31. 

 RAGS, Volume I:  Human Health Evaluation Manual Supplemental Guidance – 
“Standard Default Exposure Factors” (Interim Final), Publication 9285.6-03 
(USEPA, 1991a).   

 RAGS, Volume I – Human Health Evaluation Manual (Part B, Development of Risk-
based Preliminary Remediation Goals).  EPA/540/R-92/003.  December. 
(USEPA, 1991b). 

 Guidelines for Data Useability in Risk Assessment (Part A).  Office of Solid Waste and 
Emergency Response, Publication OSWER9285.7-09A (USEPA, 1992). 

 Exposure Factors Handbook, Volumes I, II, and III (USEPA, 1997a). 
 RAGS, Volume I:  Human Health Evaluation Manual (Part D, Standardized Planning, 

Reporting and Review of Superfund Risk Assessments). Office of Emergency and 
Remedial Response (USEPA, 2002a). 

 Human Health Toxicity Values in Superfund Risk Assessments.  OSWER 9285.7-53.  
Office of Emergency and Remedial Response (USEPA, 2003a). 

 RAGS, Volume I: Human Health Evaluation Manual (Part E: Supplemental Guidance 
for Dermal Risk Assessment) Final, EPA/540/R/99/005, OSWER 9285.7-02EP, Office of 
Superfund Remediation and Technology Innovation, July (USEPA, 2004). 

 Guidelines for Carcinogen Risk Assessment.  Risk Assessment Forum.  EPA/630/P-
03/001F (USEPA, 2005a). 

 Supplemental Guidance for Assessing Susceptibility From Early-Life Exposure to 
Carcinogens.  Risk Assessment Forum, EPA/630/R-03/003F (USEPA, 2005b). 

 Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual 
(Part F: Supplemental Guidance for Inhalation Risk Assessment) Final.  Office of 
Superfund Remediation and Technology Innovation, EPA-540-R-070-002 (USEPA, 
2009a). 

 Exposure Factors Handbook, 2011 Edition.  EPA/600/R-090/052F (USEPA, 2011a). 
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2.0 HHRA METHODOLOGY 

The purpose of this HHRA is to evaluate potential human health concerns from exposure to 
environmental media within the OCCP that has been affected by past activities related to the 
former LOOW.  To determine human health concerns, the HHRA evaluates potential sources of 
contamination and routes of migration based on current and potential future site uses.  The 
HHRA results are based upon potential exposure pathways that can occur or are reasonably 
likely to occur in the future within the OCCP.  Risks determined in the HHRA are considered 
baseline risks associated with exposure to the OCCP.  The baseline risk assumes no remedial 
actions or other means of exposure reduction (i.e., the use of personal protective equipment 
(PPE), digging restrictions, etc.).  The HHRA evaluates the reasonable maximum exposure 
(RME) that has the potential to occur at the site.  Therefore, HHRA results are considered 
potential and should be used as a guideline in making risk management decisions.   

The HHRA followed the technical protocols presented in the Technical Memorandum No. 1, 
Occidental Chemical Corporation Property – Human Health Risk Assessment Work Plan 
Addendum (USACE, 2012), which is an addendum to the Human Health Risk Assessment Work 
Plan For Phase IV Remedial Investigation/Feasibility Study At The Former Lake Ontario 
Ordnance Works (LOOW), Niagara County, New York (USACE, 2009b).   

Following USEPA guidance (1989), the HHRA methodology involves a four-step process:  data 
evaluation and hazard assessment, exposure assessment, toxicity assessment, and risk 
characterization.  The following sections detail each step.   

2.1 DATA EVALUATION AND HAZARD ASSESSMENT 

In the data evaluation and hazard assessment, all available environmental data for the site are 
compiled and reviewed.  The site environmental data are analyzed for data quality and compared 
to risk-based screening values and background concentrations.  The comparison to risk-based 
screening values allows the HHRA to focus on analytes that may contribute significantly to 
overall sites risks.  Analytes that are below risk-based screening values or background 
concentrations do not require further evaluation.   

2.1.1 Data Included in the HHRA 

The HHRA incorporated the results of samples collected and analyzed as part of the following 
efforts: 

 USACE 2002. Final Report of Results for the Phase II Remedial Investigation at the Lake 
Ontario Ordnance Works (LOOW), Niagara County, NY.  February. 

 RI field investigation detailed in Sections 4.0 and 5.0 of the OCCP RI report. 

Only validated data were evaluated in the HHRA.  Data validation is a systematic process of 
reviewing sample/analyte specific data against a set of method criteria and data quality 
objectives (DQOs) to determine whether the quality of the data set is adequate for its intended 
use.  Data from the RI were validated by a third party data validator.  Level IV validation was 
performed on 100% of the data using USEPA Region II Data Validation Standard Operating 
Procedures (SOPs).  The OCCP RI report, Section 5.2, associated with this HHRA discusses the 
results of the data validation. 
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A list of samples evaluated for the OCCP is presented in Attachment 1.  Attachment 1 also 
includes a listing of site codes included in the sample location name.  The site codes identify 
from which area the samples were collected.  Details about sampling methods, sample locations, 
and analytical methods can be found in Sections 3.0 and 4.0 of the OCCP RI.   

The dataset for EU 8 (AOC 1) includes surface and subsurface soil samples collected from 
throughout the suspected storage area and from immediately below the exposed contents of a 
degraded 55-gallon drum.  The drum contents were a caked, fibrous material (USACE, 2002).  
One sample of the caked, fibrous material, that appeared to be former drum contents, was 
collected using a hand trowel and sent for laboratory analysis of the full TCL/TAL, boron, 
lithium, and explosives.  The sample was designated C10-GS2-SO-BP1.  The results for sample 
C10-GS2-SO-BP1 were included within the surface soil and total (surface and subsurface soil 
combined) soil datasets.   

The dataset for the additional AOCs includes surface and subsurface soil samples collected from 
three areas of ground disturbance/fill areas identified in historical aerial photographs 
(USACE, 2011a).  Soil samples were collected from AOC 3, AOC 4, and AOC 5. 

For surface soil, 51 individual surface soil samples (46 regular samples and 5 duplicate samples) 
were collected from 32 locations.  Each surface soil sample was collected from two distinct 
intervals; 0 to 1 ft below ground surface (bgs) or 1 to 2 ft bgs.  In total, 40 surface soil samples 
were collected from the 0 to1 ft bgs interval (36 regular samples and 4 duplicate samples) and 11 
surface soil samples were collected from the 1 to 2 ft bgs interval (10 regular samples and 1 
duplicate sample).  Surface soil, traditionally considered as no greater than the uppermost foot of 
soil, was considered to a depth of 2 ft bgs due to the presence and intermingling of debris and 
soil in the upper two ft and to remain consistent with previous HHRAs performed at the former 
LOOW.  Each surface soil sample location was a biased sample placed based upon professional 
judgment. 

For subsurface soil, 26 individual subsurface soil samples (25 regular samples and 1 duplicate 
sample) were collected from 21 locations. Each subsurface soil samples was collected from soil 
greater than 2 ft bgs and sampled depths ranged from 2 to 25 ft bgs.  The subsurface soil samples 
were collocated with surface soil sample locations.  All subsurface soil sample locations were 
biased samples. 

In addition, surface water and sediment samples were collected from two ponds, AOC 2 and 
AOC 6.  AOC 2was sampled in 2001 and was located approximately 2,000 ft northeast of EU 8 
and 1,800 ft due east of the north-south trending access road.  One surface water sample and one 
sediment sample were collected from the western portion of AOC 2.  The samples were collected 
approximately 25 ft from the western edge of water.  The surface water/sediment samples were 
submitted for laboratory analysis of explosives and radionuclides by gamma spectroscopy only.  
Explosives were not reported in either the surface water or sediment sample from AOC 2.  Only 
radiological constituents were reported in the AOC 2 sediment and surface water samples.  
AOC 6, sampled in 2011, is located approximately 1,800 ft north-northeast of EU 8 and 
approximately 950 ft due east of the access road.  The data sets for all AOCs, including EU 8, 
were evaluated separately. 
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2.1.2 Data Quality Evaluation 

The inclusion or exclusion of data within the HHRA on the basis of analytical qualifiers was 
performed in accordance with USEPA guidance (USEPA, 1989 and 1992).  Analytical qualifiers 
were applied during the data validation process.  The following procedures were followed if 
qualifiers were present: 

 Analytical results bearing the U qualifier (indicating that the analyte was not detected at 
the given Sample Quantitation Level [SQL]) were retained in the data set and considered 
non-detects.  The SQLs are the laboratory designated reporting limits.   

 Analytical results for organic and inorganic analytes bearing the J qualifier (indicating 
that the reported value was estimated because the analyte was detected at a concentration 
below the SQL or for other reasons) were retained at the reported concentration.   

 For inorganic analytical results bearing the B qualifier (indicating the analyte was 
detected between the method detection limit and the SQL) and the NJ qualifier(indicating 
the identification of the analyte is questionable) were retained at the reported 
concentration.   

 Analytical results bearing the R qualifier (indicating that the data was rejected during the 
validation process) were not used in the HHRA. 

If duplicate samples were collected or duplicate analyses were conducted on a single sample, the 
following guidelines were employed to select the appropriate sample measurement: 

 If both samples/analyses show that the analyte was present, the average of the two 
detected concentrations was retained for analysis; 

 If both samples/analyses were not detected, the average of the two non-detect SQLs was 
retained for analysis; and 

 If only one sample/analysis indicated that the analyte was present, it was retained for 
analysis and the non-detect value was discarded. 

Laboratory quality control (QC) samples, spikes, and blanks were not included in the HHRA.  If 
a given analyte was not detected in any sample in an environmental medium, the analyte was not 
considered further.  Arithmetic means and other statistical measures were calculated separately 
for each reduced databases (i.e., excluding R qualified data) as detailed in the above discussion. 
The frequency of detection (FOD) is based on the number of detected concentrations out of the 
total number of samples, excluding R qualified data.  Since samples were sometimes analyzed 
for different sets of analytes, the total number of samples used in calculation of the FOD may 
vary by analyte.  USEPA guidance allows the exclusion of COPCs with a FOD less than 5% 
(USEPA, 1989).  To be conservative, COPCs were not eliminated from consideration in this 
HHRA based upon the FOD.   

2.1.3 COPC Selection 

Initially, all detected analytes were evaluated.  Selection of analytes for inclusion and evaluation 
in the HHRA included the following steps: 

1. Risk-based screening, 
2. Background Comparison, and 
3. Other Screening Considerations, which includes: 
4. Ingestion of home-grown produce and game meat, and 
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5. Determination of persistent, bioaccumulative, and toxic (PBT) pollutants. 

Each step is described below. 

2.1.4 Risk-Based Screening 

The first component of COPC selection was a risk-based screening.  Risk-based screening was 
conducted by comparing maximum detected analyte concentrations to risk-based screening 
concentrations.  Any analyte in any medium for which the maximum measured concentration 
exceeded the risk-based screening concentration was retained as a COPC.     

The USEPA Regional Screening Levels (RSLs) (USEPA, 2012a) were used for risk-based 
screening purposes in the HHRA.  The USEPARSLs combine human health toxicity values with 
“standard” exposure scenarios to estimate analyte concentrations in environmental media that are 
considered by the USEPA to be protective of human exposures (including sensitive populations), 
over a lifetime.  For instance, a residential scenario assumes a standard exposure of 350 days per 
year over a 30-year duration.  The screening values are based on specific, conservative, fixed 
levels of risk.  For carcinogens, this is 10-6, which is the lower bound for excess lifetime potential 
carcinogenic risk as defined by the NCP (USEPA, 1990).  For non-carcinogens, the screening 
values are based on a hazard quotient of 1.0.  To account for potential cumulative effects of 
multiple contaminants affecting the same target organ, one-tenth of the acceptable non-
carcinogenic threshold is used for screening.  The USEPARSL table identifies some 
carcinogenic contaminants where the carcinogenic RSL is greater than 1/10th the non-
carcinogenic RSL (identified in the USEPARSL tables as “c**”).  In these instances, the more 
conservative 1/10th the non-carcinogenic RSL was used.   

Essential nutrients (calcium, magnesium, potassium, and sodium) were eliminated from 
consideration on the basis of their essential nutrient status.  Essential nutrients were not 
compared to risk-based screening values. 

Risk-based screening concentrations used in the selection of COPCs are medium- and receptor-
specific.  For areas where a residential or trespasser scenario was evaluated, soil concentrations 
were compared to USEPA residential soil RSLs.  For areas where an industrial scenario was 
evaluated, soil concentrations were compared to USEPA industrial soil RSLs.  For sediment 
samples, USEPA RSLs are not available.  The residential soil RSLs were used but were 
increased by a factor of 10 to account for expected reduced levels of exposure to sediment.  The 
sediments evaluated at the OCCP are submerged and human exposure to sediment is likely less 
frequent and intense than exposure to soil.  Similarly, for surface water samples, the tap water 
RSLs were increased by a factor of 10 to account for surface water exposure.  The tap water 
RSLs assume water will be used as a domestic water supply.  Surface water within the OCCP is 
not used as a domestic water supply and human exposure is assumed to be at least an order of 
magnitude less. 

Lead is identified as a non-carcinogenic compound in the USEPARSL table.  However, the lead 
RSL was not modified by one-tenth because the lead RSL is based upon blood-lead modeling 
and not actual toxicity values.  The maximum detected lead concentration in surface water was 
compared to the USEPA action level (AL) of 15 microgram/liter (μg/L) for lead in residential 
and public drinking water (USEPA, 2002b). 
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Surrogate compounds were determined for detected analytes that lack specific RSL values.  For 
example, the non-carcinogenic polynuclear aromatic hydrocarbon (PAH) pyrene was used as a 
surrogate for the non-carcinogenic PAH benzo(g,h,i)perylene.  Surrogate compounds were 
identified on the basis of similarity in chemical structure and toxic properties.  The example 
listed above demonstrates this process; a surrogate non-carcinogenic PAH was chosen to 
represent other non-carcinogenic PAHs that lack RSL values.  Each screening table notes which 
surrogates were used in the screening process.   

2.1.5 Background Comparison 

After the risk-based screening, inorganic COPCs identified in soil were subjected to a 
background comparison.  Background samples were collected during Phases I and II of the RI in 
order to obtain data representing the general area of the former LOOW that was not impacted by 
DoD operations.  The background sample collection program included collection of a surface 
and subsurface soil sample from 17 locations (USACE, 2002).  Samples were submitted for 
analysis of TAL metals, boron, lithium, and PAHs.   

Appendix A of the OCCP RI report describes the procedure that was used to assess whether 
detected analytes in soil exceed background concentrations.  These procedures were set into 
place based upon the analysis of EUs identified from earlier investigations within the the Former 
LOOW.  However, a modification to the background comparison procedure was performed for 
the AOCs 3 through 5 because this is the first investigation of these areas.  A limited number of 
samples were collected from these AOCs because this is the initial investigation.  The 
background comparison procedure requires datasets with less than 4 detects or samples be 
evaluated in the risk assessment.  For AOCs 3 through 5, only the total soil (surface and 
subsurface soil combined) datasets had more than 4 detects or samples.  To be consistent 
throughout the soil media, both surface and subsurface soil datasets were compared to 
background concentrations regardless of the number of samples.  For all datasets within AOCs 3 
through 5 (i.e., surface soil, subsurface soil, and total soil), the maximum detected concentration 
was compared to the background 95% upper prediction limit (UPL) for each inorganic or PAH 
analyte.   

Results of the background comparison for inorganic and PAH COPCs identified in soil are 
included in Attachment 2.  COPCs identified in the risk-based screening that were below 
background concentrations were not considered beyond the risk-based screening stage in the 
HHRA.   

Surface water and sediment samples from AOC 2were analyzed for radiological parameters 
during the Phase II RI sampling effort (USACE, 2002).  The results of the radiological analyses 
were compared to background levels to determine if they would be evaluated further in the 
HHRA.  Background threshold values developed for the Niagara Falls Storage Site (NFSS) 
Remedial Investigation Report were used for the comparison (USACE, 2011b).  Results for this 
comparison are provided in Attachment 2.  None of the radiological analytes identified in the 
AOC 2 sediment and surface water samples exceeded background concentrations; therefore, 
AOC 2 was not evaluated further in this HHRA. 
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2.1.6 Other Screening Considerations 

The USEPARSLs do not take into account the ingestion of game meat, the ingestion of home-
grown produce, or the bioaccumulative nature of compounds.  As a result, an additional 
screening of detected compounds was performed.  Any analytes considered COPCs in surface 
soil, based upon the risk-based screening against the USEPA RSLs, were retained for the 
ingestion of game meat and home-grown produce pathway, except explosives.  Based upon the 
results of the 2008 HHRA for EU 8, an additional investigation of potential uptake of explosives 
into edible portions of plants was performed.  The evaluation of the both the ingestion of home-
grown produce and ingestion of deer meat assume that chemicals detected within surface soil are 
available for uptake to the edible portion of plants.  The 2008 HHRA assumed complete uptake 
of the explosive compounds from the soil to the root into the resulting leaves and edible plant 
material.   

Various sources were reviewed to determine the appropriate uptake of explosives to plant 
material.  Based upon the result of the 2008 HHRA for EU 8, explosives of concern included 
TNT, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene (4A-DNT), and 2-
amino-4,6-dinitrotoluene (2A-DNT).  It is noted that the dinitrotoluene compounds are 
metabolites of TNT.  A brief summary of the studies evaluated is included below. 

One study, Plant Uptake of Explosives from Contaminated Soil at the Joliet Army Ammunition 
Plant (JAAP) (AEC, 1995), concluded TNT and its degradation products were not detected in 
above ground portions of plants.  This study represented a gardening scenario similar to the 
evaluation performed in the HHRA.  Garden plots were prepared at JAAP within areas 
containing TNT.  However, these areas only contained TNT and not the degradation products 
that are also detected within EU 8.  TNT and its degradation products were detected within the 
root portion of the plants, but it could not be determined if the chemicals were actually in the 
root matter or soil clinging to the roots.  The study recommended the following “consumption of 
above ground portions of crops grown on TNT-contaminated soil at JAAP should not be 
considered an animal or human health concern.  Neither TNT nor its degradation products were 
detected in any of the above ground crop organs.  However, crop shoots and roots may be 
contaminated with soil containing TNT, 4A-DNT, and 2A-DNT.  Consumption of plants grown 
on TNT-contaminated sites is not advised because the soil and roots may contain TNT, 4A-DNT, 
and 2A-DNT that may be toxic” (AEC, 1995).   

A second study, Plant Uptake of 2,4,6-Ttrinitotoluene, 4-Amino-2,6-Dinitrotoluene and 2-
Amino-4,6-Dnitrotoluene using 14C-Labeled and Unlabeled Compounds (Pennington, 1988), 
found TNT, 2A-DNT, and trinitrobenzene in plant material.  The study evaluated uptake in a 
scenario different than the gardening scenario evaluated in the LOOW HHRA.  This study was 
completed within laboratory containers with soil treated with TNT, 2A-DNT, and 4A-DNT.  The 
plant used in the study was Cyperusesculentus (nutsedge), not a typical garden plant.  The study 
also did not fully quantify the uptake of the explosives compounds but did note that the TNT, 
4A-DNT, and 2A-DNT did concentrate in the plant material.  

In addition to the explosives identified in the 2008 HHRA, RDX was also detected within EU 8 
soil samples collected in 2010.  Therefore, the potential uptake of RDX to the edible portion of 
plant tissue was also investigated.  One study, Uptake of RDX and TNT by Agronomic Plants, 
evaluated potential uptake of RDX and TNT from contaminated soil into corn, tomato, lettuce, 
and radish (Price et al., 2002).  The plants evaluated are similar to those expected in a home-
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grown produce exposure.  The minimum concentration of RDX in soil was set to a site-specific 
risk assessment remediation goal of 5.8 mg/kg, a level similar to the USEPA residential soil 
RSL.  The study found that all edible plant tissues accumulated some RDX from soil with RDX 
concentrations set to the remediation goal.  Maximum plant concentration of RDX was found 
when soil RDX concentrations were approximately 10 times the remediation goal.  TNT was 
detected within the corn stover and corn kernel at TNT soil concentrations of approximately 
213 mg/kg.  The study also noted that all species tested did not survive in the highest 
concentration of soil contamination of 667 mg/kg RDX and 1,700 mg/kg TNT. 

Therefore, the uptake of explosives to the edible portion of plants and then into deer meat will 
not be investigated in this HHRA.  Only RDX will be evaluated for this potential exposure 
pathway.   

In addition to uptake, COPCs were also selected based upon their ability to bioaccumulate.  The 
USEPA has identified 12 priority PBT pollutants.  These 12 PBTs are: aldrin/dieldrin, 
benzo(a)pyrene, chlordane, DDT/DDD/DDE, hexachlorobenzene, alkyl-lead, mercury, mirex, 
octachlorostyrene, polychlorinated biphenyls (PCBs), dioxins/furans, and toxaphene 
(USEPA, 1997b)  If any of these 12 PBTs were detected within the OCCP in surface soil, they 
were considered for the ingestion of game meat and home-grown produce pathways. 

2.1.7 Analytes Exceeding Risk-Based Screening Levels 

The occurrence, distribution, and selection of COPCs are represented in medium-specific tables 
following the RAGS D format (USEPA, 2002a). Tables I-2.1 through I-2.6present the risk-
based screening results for EU 8.  Risk-based screening for each AOC 3, AOC 4, AOC 5, AOC 6 
are presented in Tables I-2.7 through I-2.17 for each area.  The tables are scenario-specific and 
present the minimum and maximum detected concentrations, the location of the maximum 
detected concentrations, as well as the FOD for each chemical detected.  Analytes that exceed 
screening criteria are highlighted and presented in bold type.  In addition, the inorganic COPCs 
identified in soil are subjected to a background comparison.  Results of the background 
comparison are included in Attachment 2. 

It is noted that thallium is considered COPC for all soil within EU 8 and the AOCs.  However, 
the USEPA RSLs for thallium are based upon a provisional toxicity value that the USEPA noted, 
“it is inappropriate to derive a subchronic or chronic provisional RfD for thallium. However, 
information is available which, although insufficient to support derivation of a provisional 
toxicity value, under current guidelines, may be of limited use to risk assessors. In such cases, 
the Superfund Health Risk Technical Support Center summarizes available information in an 
appendix and develops a screening value.(USEPA, 2012b)”  As a result, thallium was evaluated 
in the risk-based screening but was not evaluated quantitatively in the HHRA.  Thallium was 
evaluated qualitatively in the Uncertainty Section.  

2.1.8 EU 8– AOC 1 

COPCs in Surface Soil 

The following COPCs were identified in surface soil (Table I-2.1) at EU 8 based on the USEPA 
residential soil RSL screen:   

1,3-Dinitrobenzene Aluminum Iron 
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2,4,6-Trinitrotoluene Antimony Lead 

2,4-Dinitrotoluene Arsenic Lithium 

2,6-Dinitrotoluene Barium Manganese 

2-Amino-4,6-dinitrotoluene Cadmium Nickel 

2-Nitrotoluene Chromium (hexavalent) Thallium 

4-Amino-2,6-dinitrotoluene Cobalt Vanadium 

RDX Copper Zinc 

Benzo(a)pyrene   

 

The following COPCs in surface soil (Table I-2.2) were identified at EU 8 based on the USEPA 
industrial soil RSL screen:   

2,4,6-Trinitrotoluene Arsenic Cobalt Lead 

2,4-Dinitrotoluene Cadmium Copper Thallium 

2-Nitrotoluene Chromium (hexavalent) Iron Zinc 

 

COPCs in Subsurface Soil 

The following COPCs were identified in subsurface soil (Table I-2.3) at EU 8 based on the 
USEPA residential soil RSL screen:   

2,4,6-Trinitrotoluene Aluminum Iron 

 Arsenic Lithium 

 Chromium (hexavalent) Manganese 

 Cobalt Thallium 

Arsenic was identified as a COPC in subsurface soil (Table I-2.4) at EU 8 based on the USEPA 
industrial soil RSL screen. 

COPCs in Total Soil 

The following COPCs were identified in total soil (Table I-2.5) at EU 8 based on the USEPA 
residential soil RSL screen:   

1,3-Dinitrobenzene Aluminum Iron 

2,4,6-Trinitrotoluene Antimony Lead 

2,4-Dinitrotoluene Arsenic Lithium 

2,6-Dinitrotoluene Barium Manganese 

2-Amino-4,6-dinitrotoluene Cadmium Nickel 

2-Nitrotoluene Chromium (hexavalent) Thallium 

4-Amino-2,6-dinitrotoluene Cobalt Vanadium 

RDX Copper Zinc 
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Benzo(a)pyrene   

The following COPCs were identified in total soil (Table I-2.6) at EU 8 based on the USEPA 
industrial soil RSL screen:   

2,4,6-Trinitrotoluene Arsenic Cobalt Lead 

2,4-Dinitrotoluene Cadmium Copper Thallium 

2-Nitrotoluene Chromium (hexavalent) Iron Zinc 

 

COPCs in Home-Grown Produce and Game Meat  

In addition to the COPCs identified in surface soil (Table I-2.1), the following PBT compounds 
were detected in EU 8 surface soil:  mercury and 4,4’-DDT.  These PBT compounds were 
retained as COPCs for the home-grown produce and game meat ingestion pathways. 

2.1.9 AOC 3 

COPCs in Surface Soil 

The following COPCs were identified in surface soil (Table I-2.7) at AOC 3 based on the 
USEPA residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium Benzo(a)pyrene 

 

COPCs in Subsurface Soil 

The following COPCs are identified in subsurface soil (Table I-2.8) at AOC 3 based on the 
USEPA residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium  

 

COPCs in Total Soil 

The following COPCs were identified in total soil (Table I-2.9) at AOC 3 based on the USEPA 
residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium Benzo(a)pyrene 

2.1.10 AOC 4 

COPCs in Surface Soil 

The following COPCs were identified in surface soil (Table I-2.10) at AOC 4 based on the 
USEPA residential soil RSL screen:   
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Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium  
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COPCs in Subsurface Soil 

The following COPCs are identified in subsurface soil (Table I-2.11) at the AOC 4 based on the 
USEPA residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium  

 

COPCs in Total Soil 

The following COPCs were identified in total soil (Table I-2.12) at the AOC 4 based on the 
USEPA residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium  

2.1.11 AOC 5 

COPCs in Surface Soil 

The following COPCs were identified in surface soil (Table I-2.13) at AOC 5 based on the 
USEPA residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium Benzo(a)pyrene 

COPCs in Subsurface Soil 

The following COPCs are identified in subsurface soil (Table I-2.14) at AOC 5 based on the 
USEPA residential soil RSL screen:   

Arsenic Cobalt Iron Manganese 

 

COPCs in Total Soil 

The following COPCs were identified in total soil (Table I-2.15) at AOC 5 based on the USEPA 
residential soil RSL screen:   

Aluminum Arsenic Cobalt Iron 

Lithium Manganese Thallium Benzo(a)pyrene 

2.1.12 AOC 6 

Sediment 

Arsenic and chromium were identified as a COPC in sediment (Table I-2.16) at AOC 6 based on 
the USEPA residential soil RSL screen.    
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Surface Water 

The following COPCs were identified in surface water (Table I-2.17) at AOC 6 based on the 
USEPA tap water RSL screen: 3-nitrotoluene, aluminum, arsenic, chromium, cobalt, iron, lead, 
and manganese. 

2.1.13 Background Comparison Results 

Appendix A of the OCCP RI report describes the procedure that was used to assess whether 
detected analytes in soil exceed background concentrations.  These procedures were set into 
place based upon the analysis of EUs identified from earlier investigations within the the Former 
LOOW.  However, a modification to the background comparison procedure was performed for 
the AOCs 3 through 5 because this is the first investigation of these areas.  A limited number of 
samples were collected from these AOCs because this is the initial investigation.  The 
background comparison procedure requires datasets with less than 4 detects or samples be 
evaluated in the risk assessment.  For AOCs 3 through 5, only the total soil (surface and 
subsurface soil combined) datasets had more than 4 detects or samples.  To be consistent 
throughout the soil media, both surface and subsurface soil datasets were compared to 
background concentrations regardless of the number of samples.  For all datasets within AOCs 3 
through 5 (i.e., surface soil, subsurface soil, and total soil), the maximum detected concentration 
was compared to the background 95% UPL for each inorganic or PAH analyte.  

Results of the background comparison for inorganic and PAH COPCs identified in soil are 
included in Attachment 2.  COPCs identified in the risk-based screening that were below 
background concentrations were not considered beyond the risk-based screening stage in the 
HHRA.   

As shown in Attachment 2, two COPCs identified within the OCCP had no detects within the 
background dataset.  These COPCs were thallium and hexavalent chromium.  Hexavalent 
chromium was not analyzed in the background dataset and was carried through the HHRA for all 
areas.  For thallium in background, a mean concentration and 95%UPL were determined based 
upon the reporting limits for the background samples.  However, thallium is identified as 
exceeding background only because there were no detects within the background dataset.  It is 
noted that that maximum detected concentration of thallium within surface soil, subsurface soil, 
and total soil for AOCs 3 through 5 was below the background 95%UPL.    

2.1.13.1 EU 8 – AOC 1 

Surface Soil 

Based upon the background comparison, aluminum, antimony, arsenic, cobalt, iron, lithium, 
manganese, and vanadium were consistent with background concentrations and were not 
evaluated in the HHRA.  Barium, hexavalent chromium, copper, lead, nickel, thallium, zinc, and 
benzo(a)pyrene exceed background.  As a result, 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2,4-
dinitrotoluene, 2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 2-nitrotoluene, 4-amino-2,6-
dinitrotoluene, RDX, barium, cadmium, hexavalent chromium, copper, lead, nickel, thallium, 
zinc, and benzo(a)pyrene were evaluated as COPCs in EU 8 surface soil. 
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Subsurface Soil 

Based upon the background comparison, aluminum, arsenic, cobalt, iron, lithium, and 
manganese were consistent with background concentrations.  Hexavalent chromium and thallium 
exceed background.  Therefore, 2,4,6-trinitrotoluene, hexavalent chromium, and thallium were 
COPCs in EU 8 subsurface soil. 

Total Soil 

Based upon the background comparison, aluminum, antimony, arsenic, cobalt, lithium, 
manganese, and vanadium were consistent with background concentrations.  Hexavalent 
chromium and thallium exceed background.  As a result, 1,3-dinitrobenzene, 2,4,6-
trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 2-nitrotoluene, 
4-amino-2,6-dinitrotoluene, RDX, barium, cadmium, hexavalent chromium, copper, iron, lead, 
nickel, thallium, zinc, and benzo(a)pyrene were evaluated as COPCs in EU 8 total soil. 

2.1.13.2 AOC 3 

Surface Soil 

All of the inorganic and PAH COPCs, except thallium, were consistent with background UPLs 
and were not evaluated in the HHRA.   

Subsurface Soil 

Based upon the background comparison, all of the inorganic COPCs, except thallium, were 
consistent with background UPLs and were not evaluated in the HHRA.   

Total Soil 

All of the inorganic and PAH COPCs, except thallium, were consistent with background UPLs 
and were not evaluated in the HHRA.   

2.1.13.3 AOC 4 

Surface Soil 

All of the inorganic COPCs, except thallium, were consistent with background UPLs and were 
not evaluated in the HHRA.   

Subsurface Soil 

Based upon the background comparison, only arsenic, cobalt and thallium exceed the 
background UPL.   

Total Soil 

All of the inorganic COPCs, except arsenic and thallium, were consistent with background UPLs 
and were not evaluated in the HHRA.  An additional comparison was completed for arsenic.  
Only the maximum detected concentration of arsenic (8 mg/kg) exceeds the background 
95%UPL (7.077 mg/kg).  However, the maximum concentration of arsenic within AOC 4 is less 
than the maximum detected concentration in the background dataset (11.4 mg/kg).  The AOC 4 
arsenic mean concentration (4.183 mg/kg) is similar to the background dataset mean 
concentration (4.11 mg/kg), both datasets have a 100% FOD.  Therefore, it appears that arsenic 
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within AOC 4 total soil is consistent with background concentrations and will not be evaluated 
further. 

2.1.13.4 AOC 5 

Surface Soil 

All of the inorganic and PAH COPCs, except thallium, were consistent with background UPLs 
and were not evaluated in the HHRA.   

Subsurface Soil 

Based upon the background comparison, all of the inorganic COPCs were consistent with 
background UPLs and were not evaluated in the HHRA.   

Total Soil 

All of the inorganic and PAH COPCs, except thallium, were consistent with background UPLs 
and were not evaluated in the HHRA.   

2.1.13.5 Summary of Background Comparison 

For EU 8, the background comparison revealed COPCs above background levels in surface soil, 
subsurface soil, and total soil.  For AOCs 3 through 5, only thallium in all areas and arsenic and 
cobalt in AOC 4subsurface soil exceeded background 95%UPLs.  However, thallium was not 
evaluated quantitatively in this HHRA.  Additionally, subsurface soil was not evaluated 
separately as a medium of concern.  Subsurface soil is considered part of total soil (surface and 
subsurface soil combined).  Therefore, AOC 3, AOC 4, and AOC 5 will not be evaluated further 
in the HHRA, except within the uncertainty section.   

2.2 EXPOSURE ASSESSMENT 

The second step of the HHRA process is the exposure assessment.  In the exposure assessment, 
the receptors of concern and potential exposure pathways are identified.  The COPCs in site 
environmental media are converted into systemic doses, taking into account contaminant 
concentrations, rates of contact (e.g., ingestion rates), and absorption rates of different COPCs.  
The magnitude, frequency, and duration of these exposures are then integrated to obtain 
estimates of daily doses over a specified period of time (e.g., lifetime, activity-specific duration).   

The exposure assessment includes several steps: 

 Evaluating the exposure setting, this includes a description of the land uses and the 
potentially exposed human populations. 

 Developing the CSM identifying the source of contamination, the contamination 
transport and release mechanisms, the exposure media, the exposure routes, and the 
potentially exposed populations. 

 Calculating EPCs for each COPC for each of the complete exposure pathways identified 
in the CSM. 

 Identifying the exposure models and parameters with which to calculate the exposure 
doses. 

 Calculating exposure doses. 



Former Lake Ontario Ordnance Works 
Final Human Health Risk Assessment for the OCCP April 2013 

19 

2.2.1 Exposure Setting 

The OCCP is primarily undeveloped, forested land with no structures.  The OCCP is bordered to 
the north by Balmer Road, to the west by the Lewiston-Porter School District Campus, to the 
east by a National Grid utility easement and to the south by Niagara River Angler’s Association 
(NRAA) wilderness preserve.  Waste Management, LLC property and the former WWTP (Town 
of Lewiston Property) are located immediately east of the National Grid utility easement.  
Unused, forested land is located to the west and south.   

Approximately 380 private residences are located within the original 7,500-acre land parcel of 
the former LOOW.  Most are located along Creek Road, the western section of Cain Road, 
Balmer Road, and Pletcher Road in the former LOOW 5,000-acre buffer zone.  The largest 
residential area is located along Balmer Road and includes a mobile home park (Youngstown 
Mobile Park) consisting of approximately 92 units on Balmer Road, west of the former LOOW 
and OCCP.  A 13-acre Kampground of America (KOA), opened seasonally from April 1 through 
October 14, is located on the south side of Pletcher Road in the south-central portion of the 
former LOOW acreage.  The KOA campground also includes a centrally located sewage disposal 
area.  The Shrine of Fatima, attracting thousands of visitors each year, is located on the north 
side of Swann Road, within the former LOOW 5,000-acre buffer.  There are also several small 
farms in the area (USACE, 2011c).    

The Lewiston-Porter Central School District parcel was part of the former LOOW Buffer Zone.  
Document DoD activities within this area consisted of the construction and use of a 30-inch 
outfall line and the Southwestern Drainage Ditch (SWDD).  The parcel was transferred to the 
Lewiston-Porter Central School District in 1948 and construction of the school campus began in 
the early 1950s.  The Lewiston-Porter Central School District currently maintains a 372-acre 
campus consisting of a high school, middle school, and elementary school.  The campus is 
located southwest of the OCCP approximately 3,200 feet away.   

The western half of the OCCP, where EU 8 is located, is zoned agricultural and rural residential 
(Town of Porter zoning ARR-100) (Smith, 2004).  Current property use, as defined in the Town 
Comprehensive Plan (Smith, 2004), is described as undeveloped.  Future land use is proposed as 
industrial in the current Town Comprehensive Plan (Smith, 2004).  The NRAA uses the property 
to the south of the OCCP as a wilderness preserve for fishing and picnicking.  Based on current 
ownership (Occidental Chemical Corporation), current land use (undeveloped), zoning 
(agricultural/rural residential), cited future land use (industrial), and adjacent land use 
(agricultural, residential) reasonable future land use may include vacant/recreational (i.e., 
hunting), commercial, or industrial.  However, considering the current zoning, there is nothing 
restricting the sale of this property for agricultural or residential use. 

Surface features at the OCCP include various soil mounds, man-made drainage ditches, and a 
single unnamed dirt road that traverses south from Balmer Road to the NRAA wilderness 
preserve.  Generally, the OCCP consists of mature forest with some brush.  It is located within an 
area depicted as a freshwater forest/shrub wetland in the U.S. Fish and Wildlife National 
Wetlands Inventory.  A north/south trending gravel road traverses south from Balmer Road to 
the NRAA wilderness preserve and is located west of, and adjacent to, EU 8.  Municipal trash, 
consisting of cans, bottles, tires, and plastic are observed within the eastern portion of EU 8, and 
adjacent to the gravel road.  Additionally, terra cotta pipes, transit siding, ceramic electrical 
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junctions, and approximately 6-8 deteriorated steel 55-gallon drums were observed scattered 
within EU-8, approximately 100 ft west of the gravel road (USACE, 2002).  

The SWDD defines the western boundary of the OCCP.  The SWDD receives surface water flow 
from the OCCP, hydrologically separating the OCCP from the Lewiston-Porter Central School 
District Property.  The SWDD ultimately discharges to Four Mile Creek, north of Balmer Road 

2.2.2 Conceptual Site Model 

Based upon the site history, field reconnaissance, and exposure setting, a CSM was formulated 
for the OCCP.  The CSM presents the potential sources of contamination, routes of migration, 
and potential receptors for the OCCP.  Exposure pathways begin from potential source areas and 
progress through the environment via various fate and transport processes to potential human 
receptors.  Figure 4 illustrates the CSM for EU 8 within the OCCP.  Figure 5 presents the CSM 
for the AOCs within the OCCP.  The CSMs identify which exposure pathways are complete and 
require further evaluation in the HHRA.  An exposure pathway describes a mechanism by which 
a population or individual may be exposed to COPCs present at the OCCP.  A completed 
exposure pathway requires the following four components: 

 A source and mechanism of chemical release to the environment 
 An environmental transport medium for the released chemical 
 A point of potential human contact with the contaminated medium 
 A human exposure route at the point of exposure 

All four components must exist for an exposure pathway to be complete and for exposure to 
occur.  Incomplete exposure pathways do not result in actual human exposure and are not 
included in the exposure assessment and resulting risk characterization. 

2.2.3 Media of Concern 

Surface and subsurface soil samples within EU 8 were collected from both systematically 
established sampling locations (i.e., an established sampling grid) with no bias towards any 
particular area, as well as from locations placed specifically to characterize potential contaminant 
sources.  In addition, one sediment/surface water sample was collected from AOC 6.Inorganic 
sample results for surface water were only analyzed for the total fraction.  Receptors are 
expected to contact the total inorganic fraction of surface water, since this exposure is incidental 
while performing activities outside.  For surface water and sediment, an insufficient number of 
samples were collected to provide an adequate quantitative evaluation.  Accordingly, surface 
water and sediment were evaluated qualitatively based only the risk-based screen provided in 
Tables I-2.16 and I-2.17.   

Groundwater was not evaluated for the OCCP based upon a comparison of subsurface soil 
sample results to site-specific soil screening levels (SSLs) for the protection of groundwater.  
The SSLs were developed during the Phase IV RI Report (USACE, 2011c) based on the 
Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 1996) and the 
Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 
(USEPA, 2002c).  Only iron was detected in subsurface soil at concentrations above the SSL.  
Iron is a naturally occurring element, typically associated with glacial deposits common to 
western New York.  Iron does not have an established USEPA Maximum Contaminant Level 
(MCL) and is not considered a national drinking water contaminant.  No other constituent was 
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detected at concentrations above the SSL.  As a result of the SSL screening, groundwater was not 
considered a medium of concern. 

Volatile organic compounds (VOCs) were detected in subsurface soil (Tables I-2.3, I-2.8, and I-
2.11).  However, the indoor air and ambient air was identified as an incomplete exposure 
pathways since no VOCs were identified as COPCs in subsurface soil.   

2.2.4 Receptors of Concern 

Within the exposure assessment, USEPA guidance (1989, 1991a,b) requires that plausible 
exposure under both current and future land-use be evaluated in the HHRA.  Accordingly, 
potential receptors are identified for both current and future use scenarios for the OCCP.  The 
HHRA evaluates the risk to a range of onsite human receptor populations that are either currently 
or are reasonably anticipated to be exposed to site-related constituents based upon current land 
use, adjacent land use, and reasonably anticipated future land use. 

Based on land use and zoning, receptors were evaluated for the OCCP as discussed in the Work 
Plan Addendum (USACE, 2012).  Additionally, reasonable future land use for the OCCP may 
include vacant/recreational (i.e., hunting), agricultural residential, commercial, or industrial.  For 
the OCCP potential receptors are: adolescent and adult trespasser, maintenance worker, 
commercial worker, construction worker, and resident adult and child.  

Current-Use Receptors 

Under the current land-use scenario, onsite receptors include maintenance worker and trespassers 
(adult and adolescent).  Current use receptors were also considered potential future use receptors.  
These receptors are described in more detail in the following paragraphs.   

Trespasser 

Under current land use, trespassers are a possibility.  Exposure pathways and parameters are the 
same regardless of current or future land use.  Access to the OCCP is not controlled by fencing 
or other access restrictions.  There are currently residential parcels and schools located near the 
OCCP, and the property contains evidence of trespassing.  Of the soil media considered in the 
HHRA, trespassers were evaluated for exposure to surface soil only, since they are not expected 
to dig deeper than 2 ft bgs.  It is assumed trespassers ingest, have dermal contact with, and inhale 
particulates from soil.  The particulate pathway assumes COPCs are attached to soil particles and 
become airborne through wind action.   

The trespasser may also contact sediment and surface water from the ponds onsite.  However, as 
noted in Section 2.2.2.1, these media were not evaluated quantitatively in the HHRA.  A 
qualitative evaluation of surface water and sediment was provided based upon a comparison to 
residential exposure scenarios.  The residential exposure represents the most conservative 
exposure that is protective of trespassers for surface water and sediment exposures.  Therefore, 
the trespasser is not evaluated for contact with surface water and sediment. 

Deer and other game exist within the OCCP.  Hunting is expected in this area due to the lack of 
access controls and availability of forested land.  Therefore, the trespasser was assessed for 
consumption of game meat.   

Specific exposure pathways for a trespasser were: 

 inhalation of particulates from surface soil; 
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 dermal contact with surface soil;  
 incidental ingestion of surface soil; and 
 ingestion of game meat. 

Two age groups were considered, including an adult and a 7-16 year old adolescent.  The age 
range of 7-16 years old was used to span 10 years after the 0-6 years of childhood.  For purposes 
of exposure assessment, an individual who is more than 16 years old was assumed to be an adult.  
Both the adult and adolescent receptors were considered under current and future land-use 
scenarios for EU 8. 

Maintenance Worker 

A maintenance worker was assumed to perform maintenance-type activities.  Maintenance 
activities include grass mowing, site inspections, and general maintenance of the property.  
Potential future land use scenarios could include the development of the OCCP for residential or 
industrial use requiring continual maintenance of the area.  Maintenance workers were not 
expected to perform excavation activities within the OCCP.  Of the soil media considered in the 
HHRA, the maintenance worker was evaluated for exposure to surface soil only, since they are 
not expected to dig deeper than 2 ft.  It was assumed that the maintenance worker ingests, has 
dermal contact with, and inhales particulates from soil.  The particulate pathway assumes COPCs 
are attached to soil particles and become airborne through wind action.   

In addition, the maintenance worker may also contact sediment and surface water.  However, as 
noted in Section 2.2.2.1, these media were not evaluated quantitatively in the HHRA.  A 
qualitative evaluation of surface water and sediment was provided based upon a comparison to 
residential exposure scenarios.  The residential exposure represents the most conservative 
exposure that is protective of maintenance workers for exposure to surface water and sediment.  
Therefore, the maintenance worker is not evaluated for contact with surface water and sediment. 

Specific exposure pathways for a maintenance worker were: 

 inhalation of particulates from surface soil; 

 dermal contact with surface soil; and 

 incidental ingestion of surface soil. 

The maintenance worker was assumed to be an adult and was considered under both the current 
and potential future land-use scenarios. 

Future-Use Receptors 

It is possible that future land-use for the OCCP may include commercial and industrial scenarios.  
As a conservative measure, a future land-use for a residential scenario was also evaluated.   

Commercial Worker 

Future land use scenarios could include the development of the OCCP for industrial or 
commercial use.  The commercial worker may result from the future construction of office space 
or warehouses that would be occupied by full-time employees.  Commercial workers were 
assumed to mainly work within enclosed building areas and occasionally visit outside areas of 
the site.  It was assumed that these workers would have incidental exposure to surfaces of the 
site.  As a result, the commercial worker is evaluated for exposure to surface soil, because they 
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are not expected to dig deeper than 2 ft bgs.  It was assumed that commercial workers will ingest 
and have dermal contact with surface soil, and they will inhale particulates from soil.  The 
particulate pathway assumes COPCs are attached to soil particles and become airborne through 
wind action.   

Specific exposure pathways for a commercial worker were: 

 inhalation of particulates from surface soil; 

 dermal contact with surface soil; and 

 incidental ingestion of surface soil. 

The commercial worker was assumed to be an adult.   

Construction Worker 

Future land use scenarios could include the development of the OCCP for industrial or 
residential use.  As a result, the construction worker would be present during development of the 
site.  The construction worker could also be present during any excavations for utilities, other 
subsurface disturbances, or remedial actions.  Therefore, the construction workers could be 
exposed to both contaminated surface and subsurface soil (combined into total soil).  It was 
assumed the construction worker ingests, has dermal contact with, and inhales particulates from 
soil.  The particulate pathway assumes COPCs are attached to soil particles and become airborne 
through wind action.   

Specific exposure pathways for a construction worker were: 

 inhalation of fugitive dust from total soil; 
 dermal contact with total soil; and 
 incidental ingestion of total soil. 

The construction worker was assumed to be an adult. 

Resident 

There are no current land use restrictions on the OCCP, and the western half of the OCCP is 
zoned rural residential.  In addition, residential parcels are present near the OCCP boundaries.  
Residential use of the OCCP is a possibility but is not reasonably anticipated in the future.  
However, residential receptors were evaluated in the HHRA to provide a baseline risk evaluation 
to fully support risk management decisions for the OCCP.  Based upon typical residential use 
and contact, residents could be exposed to surface and subsurface soil (combined into total soil).  
Development of land for residential purposes is likely to mix soils at depth with those at the 
surface, making total soil the most likely medium to assess residential exposure.  Residents may 
also contact surface water and sediment at the OCCP.  However, as noted in Section 2.2.2.1, 
these media were not evaluated quantitatively in the HHRA.  A qualitative evaluation of surface 
water and sediment was provided based upon a comparison to residential exposure scenarios, 
which provides a conservative evaluation for all potential receptors.   

It was assumed that the resident ingests and has dermal contact with soil and inhales particulates 
from soil.  The particulate pathway assumes COPCs are attached to soil particles and become 
airborne through wind action.   
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Deer and other game exist within the OCCP.  Hunting is expected in this area due to the lack of 
access controls and availability of forested land.  Therefore, the resident was assessed for 
consumption of game meat.  Furthermore, it was assumed that residents will potentially plant 
vegetable and/or fruit gardens on their property.  As a result, residents may also ingest 
contaminants in surface soil through the ingestion of home-grown produce.   

Specific exposure pathways for a resident include: 

 inhalation of fugitive dust from total soil; 
 dermal contact with total soil; 
 incidental ingestion of total soil;  
 ingestion of game meat; and 
 ingestion of home-grown produce. 

Two age groups were considered for the residential scenario: adult and child.  The resident child 
represents the age range from birth to 6 years of age (USEPA, 1989).  The resident adult is 
evaluated from an age range of 7 to 30 years old (USEPA, 1991b).   Although adults are 
typically assumed at an age range of greater than 16 years of age, the resident adult is evaluated 
for a long-term exposure typical of residents (USEPA, 1991b).  Residents are typically assumed 
at a duration of 30 years, so the resident adult spans that 7 to 30 years beyond childhood 
(USEPA, 1991a).  This health-protective approach is set forth by the USEPA to account for the 
higher daily rates of soil ingestion in children (USEPA, 1991b). 

2.2.5 Selection of Exposure Point Concentrations 

Exposure point concentrations (EPCs) were derived to quantify concentrations of COPCs.  For 
the HHRA, the EPC represents the concentration of COPCs in media of concern that a potential 
receptor is expected to contact over a designated exposure period.  Reported concentrations of 
COPCs, as discussed in Section 2.1.2, were used to calculate the 95th percentile upper 
confidence limit on the mean (95%UCL) in each media of concern (USEPA, 1989 and 1992).  
For calculation of the 95%UCL, each non-detected analyte was assigned a numerical value equal 
to its SQL (USEPA, 2011b).  For U qualified data resulting from higher dilution levels, the result 
from the undiluted or initial run was included as the result. 

The 95%UCL was used because assuming long-term contact with the maximum concentration is 
not reasonable (USEPA, 1989).  The 95%UCL was determined through the USEPA ProUCL 
program version 4.1.00 (USEPA, 2011b).  The USEPA ProUCL is utilized to determine the 
distribution, sample size, variance, and 95%UCL of each COPC data set (USEPA, 2011b).  The 
EPC is based on the lesser of the maximum detected concentration for a medium or the 95%UCL 
(USEPA, 2011b).  The ProUCL results for EU 8 are summarized in Tables I-3.1 through I-3.6 
and the results for the surface water and sediment from AOC 6 are summarized in 
Tables I-3.7and I-3.8.  These tables also include the rationale for EPC selection.  Outputs for the 
ProUCL program are presented in Attachment 3. 

2.2.6 Exposure Equations 

The next step in the exposure assessment is to estimate COPC intake or exposure for each 
exposure pathway considered in the HHRA.  In the exposure assessment, two different measures 
of intake are provided, depending on the nature of the effect being evaluated.  When evaluating 
longer-term (i.e., subchronic and chronic) exposures to chemicals that produce adverse non-
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carcinogenic effects, intakes are averaged over the period of exposure (i.e., the averaging time 
[AT]) (USEPA, 1989).  This measure of intake is referred to as the average daily intake (ADI) 
and is a less than lifetime exposure.  For chemicals that produce carcinogenic effects, intakes are 
averaged over an entire lifetime and are referred to as the lifetime average daily intake (LADI) 
(USEPA, 1989).  Detailed equations for determining intake are provided on Tables I-4.1 through 
I-4.8. 

The generic equation to calculate ingestion intake from soil is given below: 

AT x BW

CFxED x EF x CR x EPC
 = (L)ADI

    (Equation 1) 

where: 

(L)ADI = (Lifetime) Average daily intake (mg/kg-day) 
EPC = Concentration of a COPC in soil (mg/kg) 
CR = Ingestion Rate (mg/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (days) 
CF = Conversion Factor (10-6 kg/mg) 

 

For chemicals that are considered mutagenic (described in Section 2.3.2), the generic equation to 
calculate ingestion intake from soil is modified as identified below: 

AT

CFxEF xIFSMadj  x EPC
 = (L)ADI

   (Equation 2) 

where: 

(L)ADI = (Lifetime) Average daily intake (mg/kg-day) 
EPC = Concentration of a COPC in soil (mg/kg) 
IFSMadj = Mutagenic Ingestion Rate (CR x ED x Mutagenic adjustment factor/BW), 

(mg-yr/kg-day)  
EF = Exposure frequency (days/year) 
AT = Averaging time (days) 
CF = Conversion Factor (10-6 kg/mg) 

 

The generic equation to calculate dermal intake from soil is given below: 

AT x BW

CFxED x EF x DAx SAx EPC
 = (L)ADI

   (Equation 3) 

where: 

(L)ADI = (Lifetime) Average daily intake (mg/kg-day) 
EPC = Concentration of a COPC in soil (mg/kg) 
SA = Surface Area for Contact (cm2) 
DA = Absorbed Dose 
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For soil DA = Absorption Factor (ABS) x Adherence Factor (AF) (mg/cm2) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (days) 
CF = Conversion Factor (10-6 kg/mg) 

For chemicals that are considered mutagenic (described in Section 2.3.2), the generic equation to 
calculate dermal intake from soil is modified as identified below: 

 

AT

CFxEF x DAxDFSMadj x EPC
 = (L)ADI

   (Equation 4) 

where: 

(L)ADI = (Lifetime) Average daily intake (mg/kg-day) 
EPC = Concentration of a COPC in soil (mg/kg) 
DFSMadj = Mutagenic Dermal Contact Factor 

For soil (mg-yr/kg-day) = (SA x ED x AF x Mutagenic Adjustment Factor/BW) 
DA = Absorbed Dose 
For soil DA = Absorption Factor (ABS) (unitless) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
AT = Averaging time (days) 
CF = Conversion Factor (10-6 kg/mg) 

For inhalation, exposure concentrations (ECs) are calculated. ECs are time weighted average 
concentrations from contaminant concentrations in air, adjusted based on the characteristics of 
the exposure scenario being evaluated. The generic equation to calculate inhalation exposure 
concentration from soil is given below (USEPA, 2009a): 

 

2

1

CFxAT

CFxED x EF x ET x EPC
 = EC     (Equation 5) 

where: 

EC = Exposure Concentration (mg/m3 or µg/m3) 
EPC = Concentration of a COPC in air (mg/m3) 
ET = Exposure Time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
AT = Averaging time (lifetime in years x 365 days/year) 
CF1 = Conversion Factor (1,000 µg/mg) (applied to carcinogenic intakes only) 
CF2 = Conversion Factor (24 hours/day) 

For chemicals that are considered mutagenic (described in Section 2.3.2), the generic equation to 
calculate inhalation intake from soil is modified as identified below: 
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2

1

CFxAT

CFxINHMadj x EF x ET x EPC
 = EC    (Equation 6) 

where: 

EC = Exposure Concentration (mg/m3) 
EPC = Concentration of a COPC in air (mg/m3) 
ET = Exposure Time (hours/day) 
EF = Exposure frequency (days/year) 
INHMadj = Mutagenic Inhalation Rate (ED x Mutagenic Adjustment Factor) 

(years) 
AT = Averaging time (lifetime in years x 365 days/year) 
CF1 = Conversion Factor (1,000 µg/mg)  
CF2 = Conversion Factor (24 hours/day) 

2.2.7 Ingestion of Game Meat and Home-Grown Produce Exposure Equations 

The (L)ADI for the ingestion of game meat and home-grown produce was determined as shown 
in Equation 1.  However, the EPC for game meat and home-grown produce was determined 
through uptake from surface soil.  The determination of contaminant concentration in game meat 
and home-grown produce was taken from USEPA guidance (USEPA, 2005c).  The generic 
equation to calculate the EPC in game meat is given below: 

CM = [(Fi x Qp(forage,deer) x Pi ) + (Qsoil(deer) x Cs x Bs)] x Badeer x MF  (Equation 7) 

where: 

CM = Contaminant Concentration in game meat (mg/kg) 
Fi = Fraction of plant type grown on contaminated soil and ingested by deer; 
assume deer only consume forage grown on contaminated soil (unitless) 
Qp(forage,deer) = Quantity of forage ingested by deer per day; a value of 1.463 
kg/day is based on a deer body weight of 66.5 kg and a forage ingestion rate of 0.022 
kg/kg-body-weight/day, taken from Higley and Kuperman, 1996 (kg/day) 
Pi = Concentration of COPC in plant type ingested by deer (mg/kg), calculated 
using equation 8 
Qssoil(deer) = Quantity of soil ingested by the deer (kg/day) 
Cs = Surface soil concentration (mg/kg) 
Bs = Soil bioavailability factor (unitless).  A default value of 1 is used 
Badeer = Biotransfer factor for venison (day/kg).  Value is converted from uptake 
factors for beef, assuming venison to beef fat content ratio of 2.9/14.4.  Biotransfer for 
beef is determined from log(Babeef) = (-7.6 + log Kow), from Travis and Arms (1988). 
MF = Metabolism factor (unitless).  The default value of 1 is used for all 
constituents, except bis(2-ethylhexyl)phthalate (USEPA 2005c). 

The concentration of COPC in plant type ingested by deer and uptake into home-grown produce 
is calculated from the following equation (Travis and Arms, 1988): 

Pi = Cs x BCFr x 0.12      (Equation 8) 

where: 
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 Pi = Concentration of COPC in plant type ingested by deer (mg/kg) 
 Cs  = Dry weight concentration of contaminant in soil (mg/kg soil) 
 BCFr = Plant-soil biotransfer factor (unitless) 
   For organic COPCs, log(BCFr) = 1.588 – 0.578  log(Kow) 
   For inorganic COPCs, the BCFr is from USEPA guidance (USEPA, 
2005c) 
 0.12  = dry weight to wet weight conversion factor (unitless) 

 

As mentioned in Section 2.1.2.3, the development of the USEPARSLs does not take into account 
the ingestion of game meat, the ingestion of home-grown produce, or the bioaccumulative nature 
of compounds.  As a result, an additional step for COPC selection for this pathway was 
performed.  Any compounds considered COPCs in surface soil based upon the risk-based 
screening were retained for the ingestion of game meat and home-grown produce pathways, 
except for explosives.  RDX was the only explosive considered for these exposure pathways.  
Additional COPCs were selected based upon their ability to bioaccumulate.  The 12 PBT 
pollutants identified by the USEPA were also considered COPCs for the ingestion of game meat 
and home-grown produce pathways if they are detected in surface soil at EU 8.  Of the 12 PBT 
pollutants only DDT, mercury, and benzo(a)pyrene were detected within EU 8 surface soil.  For 
the PBT pollutants identified as additional COPCs for the ingestion of game meat and home-
grown produce pathways, the EPC used in the calculation of intake was the maximum detected 
concentration.   

2.2.8 Selection of Exposure Parameters 

The receptor-specific exposure parameters used in the HHRA were developed in accordance 
with USEPA guidance and are shown in Tables I-4.1 through I-4.8.  Specific details about 
guidance documents for exposure parameters are included in the Technical Memorandum No. 1, 
Occidental Chemical Corporation Property – Human Health Risk Assessment Work Plan 
Addendum (USACE, 2012) and the Human Health Risk Assessment Work Plan For Phase IV 
Remedial Investigation/Feasibility Study At The Former Lake Ontario Ordnance Works 
(LOOW), Niagara County, New York (USACE, 2009b). 

2.3 TOXICITY ASSESSMENT 

Toxicity assessment is the third step of the HHRA process.  The toxicity assessment considers 
the types of potential adverse health effects associated with exposures to COPCs, the relationship 
between the magnitude of exposure and potential adverse effects, and related uncertainties, such 
as the weight of evidence of a particular COPC’s carcinogenicity in humans.  USEPA guidance 
(USEPA, 1989) specifies that the assessment be accomplished in two steps:  hazard identification 
and dose-response assessment.  Hazard identification is the process of determining whether 
studies demonstrate that exposure to a COPC may cause the incidence of an adverse effect.  
USEPA specifies the dose-response assessment, which involves:  (1) USEPA’s quantitative 
evaluation of the existing toxicity information, and (2) USEPA’s characterization of the 
relationship between the dose of the COPC administered or received, and the incidence of 
potentially adverse health effects in the exposed population.  From this quantitative dose-
response relationship, specific toxicity values are derived by USEPA that can be used to estimate 
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the incidence of potentially adverse effects occurring in humans at different exposure levels 
(USEPA, 1989).   

Toxicity values were selected in keeping with appropriate exposure durations and USEPA 
guidance (USEPA, 2003a).  Tier 1 values were found using the Integrated Risk Information 
System (IRIS) (USEPA, 2012c) for established, current values.  When toxicity values were not 
available from IRIS, Tier 2 values were then examined. 

Tier 2 values were USEPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs), which are 
developed by the Office of Research and Development, the National Center for Environmental 
Assessment (NCEA), and the Superfund Health Risk Technical Support Center on a chemical-
specific basis when requested by the Superfund program. 

Tier 3, other toxicity values, were considered when Tier 1 or Tier 2 toxicity values were not 
available.  These toxicity values were taken from additional USEPA and non-USEPA sources 
and were chosen based on the most current and best peer-reviewed source available.  The 
California EPA Office of Environmental Health Hazard Assessment Toxicity Criteria (OEHHA) 
Database (CalEPA, 2012), the California EPA Cancer Potency Values (CalEPA, 2009), the 
Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs) 
(ATSDR, 2012), the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997c), 
and the New Jersey Department of Environmental Protection tables (NJDEP, 2009)are the Tier 3 
sources utilized for this HHRA. 

2.3.1 Toxicity Assessment for Non-Carcinogens 

USEPA-derived toxicity values for evaluating potential chronic non-carcinogenic effects for all 
COPCs within the OCCP are summarized in Tables I-5.1 and I-5.2.  Table I-5.3 presents 
relative chemical-specific parameters utilized in calculating dermal exposure for all COPCs 
within the OCCP. 

The methodology used by USEPA for deriving non-cancer reference values for non-carcinogens, 
and site-specific considerations for modifying or using these concentrations are discussed in 
detail in Barnes and Dourson (1988) and USEPA guidance (USEPA, 2012c).  Non-carcinogens 
are typically judged to have a threshold daily dose below which deleterious or harmful effects 
are unlikely to occur.  This concentration is called the no-observed-adverse-effect-level 
(NOAEL), and may be derived from either animal laboratory experiments or human 
epidemiology investigations (usually workplace studies).  In developing a toxicity value or 
human NOAEL for non-carcinogens (i.e., an RfD), the regulatory approach is to (1) identify the 
critical toxic effect associated with chemical exposure (i.e., the most sensitive adverse effect); (2) 
identify the threshold dose in either an animal or human study; and (3) modify this dose to 
account for interspecies variability (where appropriate), differences in individual sensitivity 
(within-species variability), and other uncertainty and modifying factors.  For the Reference 
Concentration (RfC), experimental exposures are extrapolated to a Human Equivalent 
Concentration (HEC).  The HEC is determined through a two-step process that begins with a 
point of departure (POD) which is adjusted (multiplied) by a Dosimetric Adjustment Factor 
(DAF) (USEPA, 2009a).  The POD can represent a NOAEL, lowest-observed-adverse-effect-
level (LOAEL), benchmark concentration, lower confidence limit (BMCL), and the lower limit 
on an effective concentration using a 10% response level (LEC10).  The DAF is for the specific 
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site of the chemical’s effects (e.g., respiratory tract, etc.).  The DAF is dependent upon the nature 
of the contaminant and the target site of the toxic effect. 

Uncertainty factors (UFs) are intended to account for specific types of uncertainty inherent in 
extrapolation from the available data.  The UFs are generally 10-fold, default factors used in 
operationally deriving the RfD and RfC from experimental data.  UFs less than 10 can be used.  
An UF of 3 can be used in place of one-half power (100.5) when appropriate.  The UFs are 
intended to account for (1) variation in susceptibility among the members of the human 
population (i.e., inter-individual or intraspecies variability); (2) uncertainty in extrapolating 
animal data to humans (i.e., interspecies uncertainty); (3) uncertainty in extrapolating from data 
obtained in a study with less-than-lifetime exposure (i.e., extrapolating from subchronic to 
chronic exposure); (4) uncertainty in extrapolating from a LOAEL rather than from a NOAEL; 
and (5) uncertainty associated with extrapolation when the database is incomplete.  The 
maximum UF for the derivation of the RfCs used in this HHRA is 1,000.  The maximum UF for 
the derivation of the RfDs used in this HHRA is 1,000.  To calculate the RfD, the appropriate 
NOAEL is divided by the product of all the applicable UFs.  This is expressed as: 

  RfD = NOAEL / (UF1 x UF2 x UF3 x UF4)     (Equation 10) 

The resulting RfD is expressed in units of milligrams of chemical per kilogram of body weight 
per day (mg/kg-bw/day).  To calculate the RfC, the HEC is divided by UFs and is expressed in 
units of mg/m3. 

2.3.2 Toxicity Assessment for Carcinogenicity 

USEPA-derived toxicity values for evaluating potential carcinogenic effects for all COPCs 
within the OCCP are summarized in Tables I-6.1 and I-6.2.  Unlike non-carcinogens, 
carcinogens are generally assumed to have no threshold.  There is presumed to be no level of 
exposure below which carcinogenic effects will not manifest themselves.  This “non-threshold” 
concept supports the idea that there are small, finite probabilities of inducing a carcinogenic 
response associated with every level of exposure to a potential carcinogen.  USEPA uses a two-
part evaluation for carcinogenic effects.  This evaluation includes the assignment of a weight-of-
evidence classification and the quantification of a cancer toxic potency concentration.  
Quantification is expressed as a slope factor (SF)for oral and dermal exposures and an Inhalation 
Unit Risk (IUR)for inhalation exposures, which reflects the dose-response data for the 
carcinogenic endpoint(s) (USEPA, 1989 and 2009a). 

The weight-of-evidence classification system assigns a letter or alphanumeric (A through E) to 
each potential carcinogen that reflects an assessment of its potential to be a human carcinogen 
(USEPA, 1986).1The USEPA has established five recommended standard hazard descriptors: 
“Carcinogenic to Humans,” “Likely to Be Carcinogenic to Humans,” “Suggestive Evidence of 
Carcinogenic Potential,” “Inadequate Information to Assess Carcinogenic Potential,” and “Not 
Likely to Be Carcinogenic to Humans” (USEPA, 2005a). The weight-of-evidence classification 
is based on a thorough scientific examination of the body of available data.  Only compounds 

                                                 

1
A = a known human carcinogen; B1 = a probable human carcinogen, based on sufficient animal data and limited human data; B2 = a probable 

human carcinogen based on sufficient animal data and inadequate or no human data; C = a possible human carcinogen; D = not classifiable as to 
human carcinogenicity; and E = evidence of non-carcinogenicity for humans. 
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that have a weight-of-evidence classification of C or above are considered to have carcinogenic 
potential in this risk assessment. 

The SF and the IUR are the upper 95th percentile confidence limit of the probability of response 
per unit daily intake of a chemical over a lifetime.  The SF is expressed in units of proportion (of 
a population) affected per mg/kg-day.  The IUR is expressed in µg/m3.  Typically, the SF and the 
IUR are used to estimate the upper-bound lifetime probability of a person developing cancer 
from exposure to a given concentration of a carcinogen.  SFs and IURs are generally based on 
experimental animal data, unless suitable epidemiological studies are available.  Because of the 
difficulty in detecting and measuring carcinogenic endpoints at low exposure concentrations, SFs 
and IURs are typically developed by using a model to fit the available high-dose, experimental 
animal data, and then extrapolating downward to the low-dose range to which humans are 
typically exposed.  USEPA recommends the linear multistage model to derive a SF and IUR.  
The model is conservative and provides an upper bound estimate of excess lifetime cancer risk.  
These methods and approaches are discussed in greater detail within the USEPA Cancer 
Guidelines (USEPA, 2005a). 

Carcinogenic compounds were also assessed for mutagenic modes of action.  The mutagenic 
mode of action is assessed with a linear approach (USEPA, 2005b).  Tables I-6.1 and I-6.2 
identify COPCs with a mutagenic mode of action.  Benzo(a)pyrene and hexavalent chromium are 
the only COPCs within the OCCP that have been identified with a mutagenic mode of action.  
COPCs identified as mutagenic have sensitivity pertaining to cancer risks associated with early-
life exposures.  To account for the early-life exposure and the mutagenic mode of action, the 
cancer potency estimates are adjusted.  The USEPA recommends, for mutagenic chemicals, 
when no chemical-specific data exist, a default approach using estimates from chronic studies 
(i.e., cancer slope factors) with appropriate modifications to address the potential for differential 
risk of early-lifestage exposure (USEPA, 2005a,b).  A modification for early-lifestage exposure 
to mutagenic COPCs is required because available studies indicate higher cancer risks resulting 
from a given exposure occurring early in life when compared with the same amount of exposure 
during adulthood (USEPA, 2005b).  For this HHRA, the intakes for COPCs identified with a 
mutagenic mode of action are modified for the following (USEPA, 2005b and 2012c): 

 For exposures before 2 years of age (i.e., spanning a 2-year time interval from the 
first day of birth up until a child’s second birthday), a 10-fold adjustment.  

 For exposures between 2 and <16 years of age (i.e., spanning a 14-year time 
interval from a child’s second birthday up until their sixteenth birthday), a 3-fold 
adjustment.  

 For exposures after turning 16 years of age, no adjustment.  

The application of the mutagenic adjustment factor for each appropriate receptor is presented in 
Tables I-4.1, I-4.2 and I-4.4.  These tables present the age range evaluated and the breakdown of 
each adjustment factor appropriate for the age-range evaluated. 

2.3.3 Toxicity Assessment Modification for Dermal Contact 

Toxicity values specific to dermal exposures are not available and require adjustment of the oral 
toxicity values (oral RfDs or SFs).  This adjustment accounts for the difference between the daily 
intake dose through dermal contact as opposed to ingestion.  Most toxicity values are based on 
the actual administered dose and must be corrected for the percent of chemical-specific 
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absorption that occurs across the gastrointestinal tract prior to use in dermal contact risk 
assessment (USEPA, 1989 and 2004).  USEPA recommends utilizing oral absorption efficiency 
factors in converting oral toxicity values to dermal toxicity values (USEPA, 2004).  This 
adjustment accounts for the absorption efficiency in the “critical study,” which is utilized in 
determining the RfD and SF.  Where oral absorption in the critical study is essentially complete 
(i.e., 100 percent), the absorbed dose is equivalent to the administered dose, and no adjustment of 
oral toxicity values is necessary when evaluating dermal exposures.  When gastrointestinal 
absorption of a chemical in the critical study is poor (e.g., 1 percent), the absorbed dose is much 
smaller than the administered dose, and toxicity values for dermal exposure are adjusted to 
account for the difference in the absorbed dose relative to the administered dose.  To account for 
the differences between the administered (oral) and the absorbed (dermal) dose, RfDs and SFs 
are modified by the gastrointestinal dermal absorption factor (GIABS).   

In addition to the GIABS modification of the toxicity values for dermal contact, dermal contact 
rates are also evaluated based upon a chemical’s ability to be absorbed through the skin surface.  
This absorption rate is dependent upon the medium evaluated.  For soil, the USEPA has 
identified a dermal absorption factor (ABS) that is chemical-specific.  The ABS value reflects 
the desorption of a chemical from soil and the absorption of the chemical across the skin and into 
the blood stream.  Recommended values are presented that take into account ranges of values 
that result from different soil types, loading rates, chemical concentrations, and other conditions.  
Soil COPCs without USEPA-recommended ABS values are not expected to contribute to the 
total dermal doses and are not evaluated quantitatively in the HHRA per USEPA policy; 
however, they are discussed qualitatively in Section 4.2.2.   

The chemical-specific parameters utilized in assessing dermal exposure, GIABS and ABS are 
selected from the USEPA dermal guidance (USEPA, 2004).  Table I-5.3 presents relative 
chemical-specific parameters utilized in calculating dermal exposure for all COPCs within the 
OCCP. 

2.3.4 Special Chemicals: Lead 

Lead is classified as a B2-probable human carcinogen.  However, the USEPA has not published 
a SF or IUR for quantifying carcinogenic risks.  Blood lead levels are the indicator of excess lead 
exposure in humans.  Modeled blood level results are compared to the established cutoff value or 
acceptable blood-lead threshold of 10 µg lead/dL.  This blood level is considered protective of 
human health for children.  Lead is considered a COPC for surface and total soil for both the 
residential and industrial exposure scenarios within EU 8.  Potential concerns for residential 
exposure to lead in soil were evaluated using USEPA’s Integrated Exposure Uptake Biokinetic 
(IEUBK) Lead Model (USEPA, 2010).  For the industrial scenarios, potential concerns for lead 
exposure was modeled using Recommendations of the Technical Review Workgroup (TRW) for 
Lead, An Interim Approach to Assessing Risks Associated With Adult Exposures to Lead in Soil 
(USEPA, 2003b and 2009b).   

2.4 RISK CHARACTERIZATION 

Risk characterization is the fourth step of the HHRA process.  In this step, the toxicity values are 
combined with the calculated chemical intakes for the receptor populations to quantitatively 
estimate both carcinogenic and non-carcinogenic risks.  Risks were calculated for each receptor 
of concern. 
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The risk characterization tables in the HHRA reflect the following rounding convention.  All 
non-carcinogenic risk results greater than 9.5 are rounded to a whole number, with two 
significant figures for numbers equal to or greater than 10.  For example, 10.1 becomes 10, 29.5 
becomes 30, 367 becomes 370.  Only one significant figure was used for numerals between 0 
and 1. For example, 0.769 becomes 0.8, 0.0078 becomes 0.008.  For carcinogenic risk results 
expressed in scientific notation, only one significant figure is presented.  For example 3.1 x 10-6 
becomes 3 x 10-6. 

2.4.1 Hazard Index for Non-Carcinogenic Effects 

The potential human health risks associated with exposures to non-carcinogenic COPCs are 
calculated by comparing the ADI or the EC with the chemical-specific RfD or RfC, as per 
USEPA Guidance (USEPA, 1989 and 2009a).  A hazard quotient (HQ) is derived for each 
COPC, as shown in the equation below: 

RfD

ADI
 = HQ

 or 
RfC

EC
 = HQ     (Equation 12) 

where: 

 HQ = Hazard Quotient; ratio of average daily intake level to acceptable daily 
intake level (unitless) 
 ADI = Calculated non-carcinogenic average daily intake (mg/kg-day or mg/m3) 
 EC = Exposure Concentration (mg/m3) 
 RfD = Reference dose (mg/kg-day) 
 RfC = Reference concentration (mg/m3) 

If the average daily dose exceeds the RfD or RfC, the HQ will exceed a ratio of one (1.0) and 
there may be concern that potential adverse systemic health effects will be observed in the 
exposed populations.  If the ADI does not exceed the RfD or the RfC, the HQ will not exceed 1.0 
and there will be no concern that potential adverse systemic health effects will be observed in the 
exposed populations.  However, if the sum of several HQs exceeds 1.0, and the COPCs affect the 
same target organ, there may be concern that potential adverse systemic health effects will be 
observed in the exposed populations.  In general, the greater the value of the HQ above 1.0, the 
greater the level of concern.  However, the HQ does not represent a statistical probability that an 
adverse health effect will occur.   

For consideration of exposures to more than one chemical causing systemic toxicity via several 
different pathways, the individual HQs are summed to provide an overall hazard index (HI).  If 
the HI is less than 1.0, then no adverse health effects are likely to be associated with exposures at 
the site.  However, if the total HI is greater than 1.0, separate endpoint-specific HIs may be 
calculated based on toxic endpoint of concern or target organ (e.g., HQs for neurotoxins are 
summed separately from HQs for renal toxins).  Only if an endpoint-specific HI is greater than 
1.0 is there reason for concern about potential health effects for that endpoint. 

2.4.2 Carcinogenic Risks 

Carcinogenic risk is calculated as the incremental probability of an individual developing cancer 
over a lifetime as a result of exposure to a potential carcinogen.  The numerical estimate of 
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excess lifetime cancer risk is calculated by multiplying the LADI by the risk per unit dose (the 
SF) or multiplying the EC by the IUR. 

This is shown in the following equation: 

  Risk = LADI  SF     (Equation 13) or 

  Risk = EC  IUR     (Equation 14) 

where: 

 Risk = Unitless probability of an exposed individual developing cancer 
 LADI = Lifetime cancer average daily intake (mg/kg-day) 
 EC = Exposure Concentration (µg/m3) 
 SF = Cancer slope factor (mg/kg-day)-1 

 IUR = Inhalation Unit Risk (µg/m3)-1 

Because the SF and the IUR are the statistical 95th percent upper-bound confidence limit on the 
dose-response slope, this method provides a conservative, upper-bound estimate of risk. 

It should be noted that the interpretation of the significance of the cancer risk estimate is based 
on the appropriate public policy.  USEPA in the NCP (40 CFR Part 300) (USEPA, 1990) states 
that: 

“...For known or suspected carcinogens, acceptable exposure levels are generally 
concentration levels that represent an excess upper bound lifetime cancer risk to an 
individual of between 10-4 and 10-6.” 

2.4.3 Lead Model 

In the absence of any USEPA-published toxicity values for lead, it is currently not possible to 
perform a quantitative risk estimate for lead exposures using standard USEPA methodology.  
The USEPA software program, IEUBK Model, was used for predicting blood lead levels in 
children 0-7 years of age.  The most current software is IEUBKwinv1.1 (USEPA, 2010).  
Standard default values used as input parameters for the model are described in USEPA guidance 
(USEPA, 2010).  The model output is a probability distribution function describing the 
percentage of children predicted to have blood-lead levels exceeding 10 g/dL.  To achieve a 
specific level of protectiveness, the USEPA has established that no more than a 5% probability 
of children exposed to lead would exceed a blood lead level of 10 µg/dL (USEPA, 1994).  The 
10 µg/dL blood lead level is based upon analyses by the Centers for Disease Control (CDC) and 
the USEPA that reveal blood lead levels of 10 µg/L and higher result in health effects in children 
(USEPA, 1994).  More specific information on this model is contained in USEPA’s Guidance 
Manual for the IEUBK Model for Lead in Children, February, 1994.  Outputs of the IEUBK 
Blood-lead modeling are presented in Attachment 4. 

For estimating blood-lead levels in site workers, the USEPA TRW for Lead has developed a 
model to predict blood-lead levels in adult workers (USEPA, 2003b and 2009b).  This model is 
run to assess potential workers under a commercial setting.  Model default parameters are used to 
predict blood lead impacts for female workers and their potential children (fetus) due to site 
exposure.  It is expected that the population surrounding the OCCP is fairly homogeneous so the 
baseline blood-lead concentration was set to 1 µg/dL and the geometric standard deviation of 
blood lead (GSDi) was set to 1.8.  In addition, the TRW adult lead model was used to evaluate all 
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potential worker exposure to the OCCP, which includes commercial, maintenance, and 
construction workers.  USEPA has recommended that a soil ingestion rate of 100 mg/day be used 
to represent a contact-intense worker scenario (USEPA, 2009b).  It is assumed that a cleanup 
goal that is protective of a fetus will also afford protection for male or female adult workers.  
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3.0 HUMAN HEALTH RISK ASSESSMENT RESULTS 

3.1 RISK CHARACTERIZATION RESULTS FOR EU 8 

Calculations for EU 8are presented by receptor in Tables I-7.1 through I-7.7.  Table I-7.8 
presents the estimation of air concentrations of particulates from soil.  Table I-7.9 presents the 
estimation of contaminant concentrations in home-grown produce.  Table I-7.10 presents the 
estimation of contaminant concentrations in game meat.   

Table I-8.1 presents the results for the IEUBK child blood-lead model for EU 8.  Tables I-
8.2and I-8.3 present the results for the adult worker TRW blood-model for exposure to surface 
and total soil, respectively, at EU 8.   

For EU 8, estimates of cumulative risks across all pathways for non-carcinogenic and 
carcinogenic effects for all receptors are presented in Tables I-9.1 through I-9.6.  Tables I-9.1 
through I-9.6 also present a summary of non-carcinogenic risk for target organs across all media 
evaluated.  A summary of significant contributors to risk is presented in Tables I-10.1 through 
I-10.6.  COPCs are only identified on Tables I-10.1 through I-10.6 if cumulative carcinogenic 
risks are greater than the target risk range of 10-6 to 10-4 or cumulative non-carcinogenic risks are 
greater than 1.0.  Significant contributors to risk are identified as COPCs with carcinogenic risks 
greater than 10-6 or non-carcinogenic risks greater than 0.1. 

3.1.1 Adult Trespasser Results 

The adult trespasser receptor was evaluated for COPC exposure in surface soil (which includes 
the ingestion of game meat) at EU 8 (Table I-7.1).   

3.1.1.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the adult trespasser is 2, which is above the acceptable 
threshold of 1 (Table I-9.1).  Table I-10.1 presents a summary of significant contributors to risk 
and a breakdown by target organ.  The liver has a HI greater than 1, and 2,4,6-trinitrotoluene has 
a chemical-specific HQ greater than 1.No other chemicals have a chemical-specific HQ greater 
than 0.1.  Incidental ingestion and dermal contact with surface soil are the primary exposure 
pathways of concern. 

3.1.1.2 Carcinogenic Results 

The cumulative carcinogenic risk for the adult trespasser is 210-5, which is within USEPA’s 
target risk range of 10-4 to 10-6 (Table I-9.1).  2,4,6-trinitrotoluene (1x10-5) and hexavalent 
chromium (2x10-6) in surface soil, which have carcinogenic risks greater than 10-6 (Table I-
10.1). 

3.1.2 Adolescent Trespasser Results 

The adolescent trespasser receptor was evaluated for COPC exposure in surface soil (which 
includes the ingestion of game meat) at EU 8 (Table I-7.2).   
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3.1.2.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the adolescent trespasser is 7, which is above the acceptable 
threshold of 1 (Table I-9.2).  Table I-10.2 presents a summary of significant contributors to risk 
and a breakdown by target organ.  The liver has a HI greater than 1, and 2,4,6-trinitrotoluene has 
a chemical-specific HQ greater than 1.  No other chemical has a chemical-specific HQ greater 
than 0.1.  Incidental ingestion and dermal contact with surface soil are the primary exposure 
pathways of concern. 

3.1.2.2 Carcinogenic Results 

The cumulative carcinogenic risk for the adolescent trespasser is 210-5, which is within the 
USEPA’s target risk range of 10-4 to 10-6 (Table I-9.2).  2,4,6-trinitrotoluene (1x10-5) and 
hexavalent chromium (5x10-6) in surface soil, which have carcinogenic risks greater than 10-6 
(Table I-10.2). 

3.1.3 Maintenance Worker Results 

The maintenance worker receptor was evaluated for COPC exposure in surface soil at EU 8 
(Table I-7.3).   

3.1.3.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the maintenance worker is 9, which is above the acceptable 
threshold of 1 (Table I-9.3).  Table I-10.3 presents a summary of significant contributors to risk 
and a breakdown by target organ.  The liver has a HI greater than 1, and 2,4,6-trinitrotoluene has 
a chemical-specific HQ greater than 1.  No other chemical has a chemical-specific HQ greater 
than 0.1.  Incidental ingestion and dermal contact with surface soil are the primary exposure 
pathways of concern. 

3.1.3.2 Carcinogenic Results 

The cumulative carcinogenic risk for the maintenance worker is 610-5, which is within 
USEPA’s target risk range of 10-4 to 10-6 (Table I-9.3).  2,4,6-trinitrotoluene (5x10-5) and 
hexavalent chromium (1x10-5) in surface soil, which have carcinogenic risks greater than 10-6 
(Table I-10.3). 

3.1.4 Commercial Worker Results 

The commercial worker receptor was evaluated for COPC exposure in surface soil at EU 8 
(Table I-7.4).     

3.1.4.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the commercial worker is 7, which is above the acceptable 
threshold of 1 (Table I-9.4).  Table I-10.4 presents a summary of significant contributors to risk 
and a breakdown by target organ.  The liver has a HI greater than 1, and 2,4,6-trinitrotoluene has 
a chemical-specific HQ greater than 1.  No other chemical has a chemical-specific HQ greater 
than 0.1.  Incidental ingestion and dermal contact with surface soil are the primary exposure 
pathways of concern. 
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3.1.4.2 Carcinogenic Results 

The cumulative carcinogenic risk for the commercial worker is 410-5, which is within USEPA’s 
target risk range of 10-4 to 10-6 (Table I-9.4). 2,4,6-trinitrotoluene (4x10-5) and hexavalent 
chromium (7x10-6) in surface soil, which have carcinogenic risks greater than 10-6 (Table I-
10.4). 

3.1.5 Construction Worker Results 

The construction worker receptor was evaluated for COPC exposure in total soil (Table I-7.5).   

3.1.5.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the construction worker is 45, which is above the acceptable 
threshold of 1 (Table I-9.5).  Table I-10.5 presents a summary of significant contributors to risk 
and a breakdown by target organ.  The liver has a HI greater than 1.2,4,6-trinitrotoluene is the 
only chemical with a chemical-specific HQ greater than 1.  Cadmium, iron, and zinc have 
chemical-specific HQs greater than 0.1.  Incidental ingestion of total soil is the primary exposure 
pathway of concern; however, dermal contact with total soil also contributes to the non-
carcinogenic hazards. 

3.1.5.2 Carcinogenic Results 

The cumulative carcinogenic risk for the construction worker is 110-5, which is within 
USEPA’s target risk range of 10-4 to 10-6 (Table I-9.5).  2,4,6-trinitrotoluene (9x10-6) and 
hexavalent chromium (2x10-6) in surface soil, which have carcinogenic risks greater than 10-6 
(Table I-10.5). 

3.1.6 Resident Adult and Child 

The resident adult and child receptors were evaluated for COPC exposure in total soil and 
surface soil, which includes home-grown produce and game meat (Tables I-7.6 and I-7.7).   

3.1.6.1 Non-Carcinogenic Results 

The total non-carcinogenic HI for the resident adult is 14, which is above the acceptable 
threshold of 1.0 (Table I-9.6).  The non-carcinogenic HI for exposure to total soil is 10 and the 
HI for exposure to surface soil (including ingestion of game meat and home-grown produce) is 3.  
Table I-10.6 presents a summary of significant contributors to risk and a breakdown by target 
organ.  The liver and kidneys have HIs greater than 1.  2,4,6-trinitrotoluene in total soil is the 
only chemical with a chemical-specific HQ greater than 1.  In addition, RDX, copper, and zinc in 
surface soil (attributable to home-grown produce)have chemical-specific HQs that exceed 0.1.  
Incidental ingestion and dermal contact with total soil are the primary exposure pathways of 
concern. 

The total non-carcinogenic HI for the resident child is141, which is above the acceptable 
threshold of 1.0 (Table I-9.6).  The non-carcinogenic HI for exposure to total soil is 138 and the 
HI for exposure to surface soil (including ingestion of game meat and home-grown produce) is 3.  
Table I-10.6 presents a summary of significant contributors to risk and a breakdown by target 
organ.  The liver, blood, kidneys, have HIs greater than 1.  2,4,6-trinitrotoluene is the primary 
contributor with an HQ= 135.  2-amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, barium, 
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cadmium, hexavalent chromium, copper, iron, and zinc in total soil have chemical-specific HIs 
that exceed 0.1.  In addition, RDX, cadmium, copper, and zinc in surface soil (attributable to 
home-grown produce) have chemical-specific HQs that exceed 0.1.  Incidental ingestion of total 
soil is the primary exposure pathway of concern; however, dermal contact with total soil also 
contributes to the non-carcinogenic hazards. 

3.1.6.2 Carcinogenic Results 

Carcinogenic risks for the resident adult and child are combined to account for a lifetime 
cumulative carcinogenic risk.  The cumulative carcinogenic risk for the resident adult and child 
is 510-4 (Table I-9.6), which is above the USEPA’s target risk range of 10-4 to 10-6.  The 
carcinogenic risk for exposure to total soil is 4x10-4 and it is 8x10-5 for exposure to surface soil 
(including ingestion of game meat and home-grown produce).  Table I-10.6 presents a summary 
of significant contributors to risk.  Significant contributors to risk are 2,4-dinitrotoluene and 
hexavalent chromium, which have carcinogenic risks greater than 10-4.  In addition, 2,4-
dinitrotoluene, 2,6-dinitrotoluene, and benzo(a)pyrene in soil have carcinogenic risks greater 
than 10-6. 

3.1.7 EU 8Lead Evaluation 

Lead is a COPC in surface soil and total soil at EU 8.  The average concentration of lead in 
surface soil is 496 mg/kg and the maximum detected concentration is 2,760 mg/kg.  The average 
concentration of lead in total soil is 336 mg/kg and the maximum detected concentration is 
2,760 mg/kg.  Lead in surface soil and total soil were quantitatively evaluated through the use of 
the IEUBK model.  The IEUBK model evaluates a resident child exposure to lead in soil; 
however, the resident child was assumed to contact total soil (surface soil and total soil 
combined).  However, surface soil was also evaluated using the IEUBK model to provide a 
conservative evaluation for potential trespasser contact with this medium of concern.  Default 
drinking water concentrations and intake rates were used and the average lead concentrations in 
surface and total soil were used for the soil lead levels.  The results of the IEUBK blood-lead 
level modeling is presented in Attachment 4. 

The results of the IEUBK model for surface soil reveal a mean blood lead level of 5.25µg/dL, 
with 8.5% exceeding the 10 µg/dL blood (Table I-8.1).  While the results for surface soil 
revealed a mean blood lead level below 10 µg/dL, the percent exceeding the 10 µg/dL is greater 
than the target of 5%.  Therefore, there is a potential concern for a child exposure to lead in 
surface soil.  A review of sample results reveals 9 out 37 surface soil samples have a lead 
concentration greater than 1,000 mg/kg.  The results of the IEUBK model for total soil reveal a 
mean blood lead level of 3.93 µg/dL, with 2.33% exceeding the 10 µg/dL blood (Table I-8.1).  
Both the mean blood lead level and the percent exceeding the 10 µg/dL are below the target 
levels.  Therefore, lead in total soil does not appear to be a concern.   

Table I-8.2 presents the USEPA TRW Adult lead model for surface soil.  Based upon the mean 
concentration of lead in surface soil, the adult worker is expected to have a blood-lead level of 
2.4 µg/dL.  The fetal blood-lead level is expected to be 5.7 µg/dL with only a 0.5% probability 
that the fetal blood-lead will exceed the target level of 10 µg/dL.  Table I-8.3 presents the 
USEPA TRW Adult lead model for total soil.  Based upon the mean concentration of lead in 
total soil, the adult worker is expected to have a blood-lead level of 2.1 µg/dL.  The fetal blood-
lead level is expected to be 5.0 µg/dL with only a 0.2% probability that the fetal blood-lead will 
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exceed the target level of 10 µg/dL.  Both the mean blood lead level and the percent exceeding 
the 10 µg/dL are below the target levels.  Therefore, lead in surface and total soil does not appear 
to be a concern for workers at the site. 

3.2 RESULTS FOR AOC 6 

AOC 6 consists of Pond 2 located  approximately 1,800 ft north-northeast of EU 8 and 
approximately 950 ft due east of the access road.  Only one sample of surface water and 
sediment were collected from this second pond.  As a result, a qualitative evaluation was made 
for COPCs in both surface water and sediment based upon a comparison to the USEPA RSLs. 

3.2.1 Sediment 

Based upon the results of the risk-based screening, arsenic was the only COPCs in sediment for a 
residential scenario (TableI-2.16).  Only a residential scenario was evaluated because this 
receptor represents the most conservative exposure.  A qualitative analysis of sediment was not 
performed in the HHRA for sediment because only one sample result was available.  Rather, the 
arsenic maximum detected concentration(Table I-3.7) was compared to the RSL to determine 
any potential concerns for a residential exposure.  The maximum detected concentration of 
arsenic was 7 mg/kg and the modified USEPA RSL is 3.9 mg/kg based upon a carcinogenic 
effect at a risk level of 10-6.  Arsenic is only two times the modified RSL, which would  result in 
a risk below the potential level of concern 10-4.  Additionally, the RSL takes into account a long-
term exposure based upon a resident living at the site.  Even though the RSL is increased by an 
order of magnitude to account for reduced exposure to sediment, it is expected that actual 
sediment exposure would be even less than the modified RSL.  

3.2.2 Surface Water 

Based upon the results of the risk-based screening (Table I-2.17), COPCs identified in surface 
water were: 3-nitrotoluene, aluminum, arsenic, cobalt, iron, lead, and manganese.  However, a 
quantitative analysis was not performed in the HHRA for surface water because only one sample 
results was available.  Rather, the maximum detected concentrations(Table I-3.8) were 
compared to the modified U.S. tap water RSLs to determine any risk concerns for a residential 
exposure.  For surface water, it is expected that the primary exposure pathway is dermal contact.  
The surface water in AOC 6 is not used for water supply.  Almost all COPCs in surface water are 
inorganics.  For inorganic COPCs, have a low ability to permeate the skin (USEPA, 2004).  This 
reveals that actual exposure and intake to inorganic COPCs in surface water would be relatively 
low.  Further, all COPCs, except arsenic, have a maximum detected concentration less than 2 
times the modified RSL.  This reveals that these COPCs are not a concern for human health.  The 
maximum detected concentration of arsenic is elevated greater than an order of magnitude above 
the modified RSL.  However, soil and sediment results within surface soil for the OCCP did not 
reveal elevated levels or risk concerns for arsenic.  It is noted that AOC 6 is located near the 
location of a former orchard, which may be the source of the arsenic concentration.  Based upon 
expected low human contact with surface water in the pond, arsenic is not expected to be a 
concern for human health. 
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4.0 RISK ASSESSMENT UNCERTAINTY 

There are numerous uncertainties involved in the HHRA process.  These are discussed briefly in 
the following sections.   

4.1 SAMPLING AND ANALYSIS UNCERTAINTIES 

The sampling plan can have a significant impact on the results obtained in calculating human 
health risks at a site.  To the extent that samples are taken in areas that are expected to be 
contaminated (biased sampling), the EPC used in calculating risk exposures and risks is likely to 
overestimate the actual concentration encountered from random exposure across the site.  This 
sampling bias will generally result in an overestimate of exposures and risks at a site.  As the 
majority of the samples collected are biased toward aerial anomalies and ground scars, the 
measured concentrations and calculated health risks would tend to be overestimated.   

4.2 UNCERTAINTIES ANALYSIS OF EXPOSURE ASSESSMENT 

An analysis of uncertainties is an important aspect of the exposure assessment.  It provides the 
risk assessor and reviewer with information relevant to the individual uncertainties associated 
with exposure factor assumptions and their potential impact on the final assessment.  The 
exposure assessment assumes potential receptors that may reside, work, or trespass within the 
OCCP at the former LOOW site.  Furthermore, assumptions were made about potential receptor 
exposure to site media.  The entire OCCP is 304 acres.  However, the HHRA focused only on 
areas approximately 5 acres in size, only 1% of the OCCP.  This likely results in an overestimate 
of the actual exposure any potential receptors are expected to have within the OCCP.   

4.2.1 Exposure Point Concentrations 

An uncertainty exists with the basic approach used in arriving at EPCs for the COPCs.  The 
USEPA ProUCL program eliminates many uncertainties associated with EPC calculation; 
however, COPCs with low FODs still have uncertainties within ProUCL.  Most analytes had 
FODs greater than 10%; however, benzo(a)pyrene in surface soil and total soil of  EU 8 had a 
FODs of 9% and 5% respectively.  Due to the low number of detections, the maximum 
concentration is used as the EPC for exposure to benzo(a)pyrene in these media at EU 8.  
Additionally, only one sediment/surface water sample set was collected for AOC 6.  Therefore 
arithmetic means and 95%UCLMs could not be calculated for these media.  The use of the 
maximum concentration for COPCs results in an overestimate of potential risks. 

4.2.2 Dermal Exposures 

Dermal contact rates for COPCs in soil are evaluated based upon a chemical’s ability to be 
absorbed through the skin surface.  For soil, the USEPA has identified a dermal ABS that reflects 
the desorption of a chemical from soil and the absorption of the chemical across the skin and into 
the blood stream.  ABS values are not available for most inorganics, only arsenic and cadmium 
(USEPA, 2004).  Therefore, all other inorganic COPCs are not evaluated for potential dermal 
contact of soil with the skin surface.  Dermal contact with skin is expected to be a significant 
exposure, especially for children.  Therefore, potential dermal contact exposures for inorganics 
in soil are most likely underestimated.   
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4.3 UNCERTAINTIES OF TOXICITY ASSESSMENT 

There are numerous uncertainties associated with the toxicity assessment.  These are generally 
due to the unavailability of data to thoroughly calculate the toxicity of COPCs.  These 
uncertainties are described in more detail in the following sections. 

4.3.1 Uncertainties Associated With Non-Carcinogenic Effects 

4.3.2 Interspecies Extrapolation 

The majority of toxicological information comes from experiments with laboratory animals.  
Experimental animal data have been relied on by regulatory agencies to assess the hazards of 
chemical exposures to humans.  Interspecies differences in chemical absorption, metabolism, 
excretion, and toxic response are not well understood; therefore, conservative assumptions are 
applied to animal data when extrapolating to humans.  These probably result in an 
overestimation of toxicity. 

4.3.3 Intraspecies Extrapolation 

Differences in individual human susceptibilities to the effects of chemical exposures may 
be caused by such variables as genetic factors (e.g., glucose-6-phosphate dehydrogenase 
deficiency), lifestyle (e.g., cigarette smoking and alcohol consumption), age, hormonal status 
(e.g., pregnancy), and disease.  To take into account the diversity of human populations and their 
differing susceptibilities to chemically induced injury or disease, a safety factor is used.  USEPA 
uses a factor between 1 and 10.  This uncertainty may lead to overestimates of human health 
effects at given doses. 

4.3.4 Exposure Routes 

When experimental data available on one route of administration are different from the actual 
route of exposure that is of interest, route-to-route extrapolation must be performed before the 
risk can be assessed.  Several criteria must be satisfied before route-to-route extrapolation can be 
undertaken.  The most critical assumption is that a chemical injures the same organ(s) regardless 
of route, even though the injury can vary in degree.  Another assumption is that the behavior of a 
substance in the body is similar by all routes of contact.  This may not be the case when, for 
example, materials absorbed via the gastrointestinal tract pass through the liver prior to reaching 
the systemic circulation, whereas by inhalation the same chemical will reach other organs before 
the liver.  However, when data are limited, these extrapolations are made and may result in 
overestimates of human toxicity. 

4.3.5 Subchronic and Chronic Exposures 

For some COPCs, non-cancer toxicity values are presented for both a subchronic and chronic 
exposures.  The USEPA defines a subchronic exposure as 2 weeks to 7 years (USEPA, 1989).  
Based upon this definition of subchronic, all exposures for the construction worker are 
potentially subchronic.  Not all COPCs have subchronic toxicity values.  The USEPA requires 
that, if subchronic toxicity values are missing and a chronic oral RfD derived from chronic data 
exists, the chronic oral RfD is adopted as the subchronic oral RfD (USEPA, 1989).  However, to 
present a conservative evaluation of potential non-cancer hazards, the HHRA evaluates all 
exposure as chronic, regardless of whether a subchronic value is available.  The use of chronic 



Former Lake Ontario Ordnance Works 
Final Human Health Risk Assessment for the OCCP April 2013 

43 

toxicity values for subchronic exposures likely results in an overestimate of risk results for the 
construction worker. 

4.3.6 Uncertainties Associated With Carcinogenic Effects 

4.3.7 Interspecies Extrapolation 

The majority of toxicological information for carcinogenic assessments comes from experiments 
with laboratory animals.  There is uncertainty about whether animal carcinogens are also 
carcinogenic in humans.  While many chemical substances are carcinogenic in one or more 
animal species, only a very small number of chemical substances are known to be human 
carcinogens.  The fact that some chemicals are carcinogenic in some animal species but not in 
others raises the possibility that not all animal carcinogens are human carcinogens.  Regulatory 
agencies assume that humans are as sensitive to carcinogens as the most sensitive animal species.  
This policy decision, designed to prevent underestimation of risk, introduces the potential to 
overestimate carcinogenic risk.  

4.3.8 High-Dose to Low-Dose Extrapolation 

Typical cancer bioassays provide limited low-dose data on responses in experimental animals for 
chemicals being assessed for carcinogenic or chronic effects.  The usual dose regime involves 
three dose groups per assay.  The first dose group is given the highest dose that can be tolerated, 
the second is exposed to one-half that dose, and the third group is unexposed (control group) 
(National Research Council [NRC], 1983).  Because this dosing method does not reflect how 
animals would react to much lower doses of a chemical, a dose-response assessment normally 
requires extrapolation from high to low doses using mathematical modeling that incorporates to 
varying degrees information about physiologic processes in the body (NRC, 1983). 

A central problem with the low-dose extrapolation models is that they often fit the data from 
animal bioassays equally well, and it is not possible to determine their validity based on 
goodness of fit.  Several models may fit experimental data equally well, but all may not be 
equally plausible biologically.  The dose-response curves derived from different models diverge 
substantially in the dose range of interest (NRC, 1983).  Therefore, low-dose extrapolation is 
more than a curve-fitting process, and considerations of biological plausibility of the models 
must be taken into account before choosing the best model for a particular set of data. 

4.3.9 Modification for Mutagenic Compounds 

Carcinogenic slope factors for compounds identified with a mutagenic mode of action for early-
life exposure are modified by a default adjustment factor.  The default adjustment factors are 
used because chemical-specific data are not available to directly assess cancer susceptibility from 
early-life exposure to a carcinogen acting through a mutagenic mode of action.  The default 
adjustment factors are derived from a weighted geometric mean tumor incidence ratio.  
Therefore, the use of the default adjustment factors may both over-estimate and under-estimate 
the potential potency for early-life exposure for chemicals with a mutagenic mode of action for 
carcinogenesis (USEPA, 2005b).  However, the analysis of potential exposure over a lifetime 
reduces the effects and uncertainty of the mutagenic adjustments on estimated lifetime cancer 
risk.  Carcinogenic risks for receptors identified within the early-life exposure age range are 
determined based upon a lifetime exposure.  The resulting uncertainty in the use of the 



Former Lake Ontario Ordnance Works 
Final Human Health Risk Assessment for the OCCP April 2013 

44 

mutagenic default adjustment factors is reduced but some uncertainty still remains in the use of 
default factors over a specified age range rather than chemical-specific data.  This uncertainty is 
evident in the carcinogenic risk calculations for benzo(a)pyrene.  The use of the mutagenic 
adjustment factor for benzo(a)pyrene results in significantly higher carcinogenic risks for all 
receptors younger than 16 years (e.g., child resident and adolescent trespasser).  Benzo(a)pyrene 
has shown sufficient evidence in animals for a mutagenic mode of action; however, the 
adjustment factors used in the HHRA are standard values that are not specific to benzo(a)pyrene.  
This results in additional uncertainties and potential over estimate of carcinogenic risks for 
benzo(a)pyrene in the HHRA. 

Additionally, hexavalent chromium was evaluated with a mutagenic mode of action in this 
HHRA.  The oral SF and mutagenic mode of action were derived from two Tier 3 sources, the 
NJDEP and the USEPA Office of Pesticides Programs, respectively.  The USEPA recently 
performed a peer-review of the hexavalent chromium oral SF and mutagenic mode of action 
(USEPA, 2012d).  Significant uncertainty was presented by the USEPA peer reviewers against 
the derivation of the oral SF and the finding that hexavalent chromium has a mutagenic mode of 
action.  The USEPA has undertaken a revision of the oral SF and analysis of the mutagenicity of 
hexavalent chromium (USEPA, 2012d).  However, the final results of the hexavalent chromium 
revision will not be available until 2015 (USEPA, 2012d).  This results in an inherent uncertainty 
in the overall carcinogenic risk results for hexavalent chromium.  It is estimated that the 
carcinogenic risk results for hexavalent chromium are most likely overestimated based upon the 
application of a mutagenic mode of action alone.  The effects of the oral SF on the overall 
carcinogenic risk results cannot be determined at this time. 

4.4 CHEMICALS PRESENT BELOW LABORATORY ANALYTICAL DETECTION 
LIMITS 

Uncertainty is often associated with equipment and laboratory abilities to quantitatively capture 
the presence of an analyte in a given medium.  Chemicals may be designated as non-detect based 
on an inability to achieve precision below a certain detection limit.  In cases where analytes were 
not detected at the site based on potentially high detection limits, further analysis is undertaken 
in this assessment to quantify their associated potential risk.  Chemicals that had detection limits 
in exceedance of screening limits for any given medium are identified in the sensitivity analysis 
presented in the RI report.   

4.5 CHEMICALS NOT ASSESSED IN THE RISK ASSESSMENT 

Surface Soil  

Thallium is not assessed due to uncertainties with the oral RfD (USEPA, 2012b).  The USEPA 
noted, “it is inappropriate to derive a subchronic or chronic  provisional RfD for thallium.  
However, information is available which, although insufficient to support derivation of a 
provisional toxicity value, under current guidelines, may be of limited use to risk assessors.  In 
such cases, the Superfund Health Risk Technical Support Center summarizes available 
information in an appendix and develops a screening value. (USEPA,  2012b)”  .As a result, 
thallium is not assessed for non-carcinogenic hazards for surface soil in EU 8 and AOCs 3 
through 5 where it was identified as a COPC.  Tables I-2.1, I-2.7, I-2.10, and I-2.13 present the 
maximum detected concentration of thallium in surface soil at EU 8, AOC 3, AOC 4, and AOC 
5, respectively.  There were few detects of thallium in EU 8 with an FOD of 5/37 at EU 8; 
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however, an EPC was calculated for thallium (0.75 mg/kg) as shown in Table I-3.1.  Due to the 
limited number of samples within AOCs 3 through 5, the thallium results will be discussed for 
all of the areas combined.  The maximum detected concentration of thallium in surface soil 
within EU 8 is 1.8 mg/kg and the maximum concentration within AOCs 3 through 5 is 0.19 
mg/kg.  These concentrations exceed the residential soil RSL of 0.78 mg/kg.  Thallium was not 
detected in the background dataset  However, this may be a result of changes in laboratory 
analysis because the range of detection limits for thallium in the background dataset is 0.11 to 5 
mg/kg.  The maximum detected concentration of thallium within EU 8 and AOCs 3 through 5 is 
within an order of magnitude of the residential soil RSL and below the maximum detection limit 
for the background dataset.  Due to the high uncertainty factor associated with the thallium 
toxicity value (3,000), the concentration of thallium within surface soil at the OCCP is not 
expected to be a concern. 

Total Soil 

Tables I-2.5, I-2.9, I-2.12, and I-2.15 present the maximum detected concentration of thallium 
in total soil at EU 8, AOC 3, AOC 4, and AOC 5, respectively.  For EU 8, an EPC was 
calculated for thallium (0.331 mg/kg) as shown in Table I-3.5.  As noted for surface soil, the 
thallium results for AOCs 3 through 5 will be discussed for all of the areas combined due to the 
limited number of samples.  The maximum concentration of thallium in total soil within EU 8 is 
1.8 mg/kg and the maximum concentration within AOCs 3 through 5 is 0.19 mg/kg.  These 
concentrations exceed the residential soil RSL of 0.78 mg/kg.  Thallium was not detected in the 
background dataset; however this may be a result of changes in laboratory analysis.  The 
maximum concentration of thallium within EU 8 and AOCs 3 through 5 is within an order of 
magnitude of the residential soil RSL.  Due to the high uncertainty factor associated with the 
thallium toxicity value (3,000), the concentration of thallium within surface soil at the OCCP is 
not expected to be a concern. 
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5.0 CONCLUSIONS 

The HHRA estimates the risk and hazard to potential human receptors for exposure to media 
affected by past activities related to the former LOOW present within the OCCP.  Occidental 
Chemical Corporation currently owns approximately 304 acres south of Balmer Road within the 
Buffer Zone area of the former LOOW.  The OCCP is west of the former TNT production area 
and WWTP.   

Based on the examination of historical photographs from 1938 through 1956, an area located in 
the southwest portion of the OCCP was identified and appeared to be fenced in with indications 
of potential usage.  The area was first characterized during the Phase II RI (USACE, 2002).   
This area was evaluated in a previous 2008 HHRA where it was identified as EU 8 
(USACE, 2008).  Potential human health concerns were identified in the 2008 HHRA from 
exposure to soil within EU 8.  These concerns were a result of explosive constituents and 
inorganics (USACE, 2008).  However, the extent of potential COCs was not completely 
delineated during the Phase II RI.  Additional environmental sampling was performed to fully 
delineate the extent of COCs identified in the HHRA.  As a result, potential human health 
concerns for EU 8 were re-evaluated in this HHRA to address environmental samples collected 
in the Phase II RI and this RI collectively (USACE, 2002). 

In addition, a farm pond was identified within the OCCP that was present during the time of 
DoD use of the area.  This pond was also included for investigation during the Phase II RI 
(USACE, 2002).  Review of aerial photographs of the LOOW site from 1938, 1944, and 1956 
indicated that the pond was present in 1938, prior to the construction of the ordnance works, as 
well as during operation of LOOW and AFP-68.  The pond was characterized by shallow 
(maximum depth approximately 6 ft), stagnant, tannin-stained water with a soft bottom 
consisting of organic silt, clay and leaf litter.  Visual evidence of DoD use was not observed.  
This pond is identified as AOC 2.  During 2011 field investigations, this pond could not be 
located and had apparently filled in naturally. 

Also within the OCCP, additional anomalies and visible fill areas were identified from aerial 
photographs and site reconnaissance.  These areas were not investigated within earlier RIs 
associated with the former LOOW site.  Four areas were identified for further investigated.  The 
additional areas within the OCCP are identified as AOCs.  The AOCs include three aerial 
anomalies/fill areas and one pond.  These AOCs are identified as AOCs 3 through 6.   

AOC 3 is an area of debris discovered during site reconnaissance by the USACE.  AOC 4 is an 
area of former structures that were visible in historical aerial photographs from 1944 and 1951.  
The structures were located just east of and across the main dirt road from the EU 8.  The activity 
associated with EU 8 (e.g., visible fence line, ground scarring, etc.) and the structures associated 
with AOC 4 occurred during the same timeframe, as evidenced by review of aerial photographs 
(1944 and 1951).  The historical documentation of LOOW did not mention the structures.  
Anthropogenic evidence was observed proximal to the former building footprints.  Presently, 
deteriorated building foundations are the only indication of the structures within AOC4.  AOC 5 
is the east end of mounded material that was visible in 1944 aerial photograph.  This soil is most 
likely removed for installation of the discharge line from the LOOW WWTP.    

AOC 6 is a pond located in the north central section of the site.  AOC 6 was not visible in aerial 
photographs from the timeframe of DoD use.  This pond is located  approximately 1,800 ft north-
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northeast of EU 8 and approximately 950 ft due east of the access road.  Samples of surface 
water and sediment were collected from this second pond. 

Based upon the results of the risk-based screening and the background comparison, only EU 8 
and surface water/sediment samples from AOC 6 were evaluated within the OCCP HHRA.  
Analytes detected within AOC 2, AOC 3, AOC 4, and AOC 5were not above risk-based 
screening levels or background concentrations.   

Receptors identified include adult trespasser, adolescent trespasser, maintenance worker, 
commercial worker, construction worker, resident adult, and resident child.  Within EU 8, 
surface soil and total soil was quantitatively evaluated for potential cumulative risks.  Sediment 
and surface water were qualitatively evaluated due to the collection of only one sample for each 
media.  Specific exposure pathways evaluated in the HHRA are presented in Figures 4 and 5.  
The following table presents a summary of the OCCP HHRA results: 

 

TABLE I-11 
HHRA SUMMARY OF RESULTS 

Receptor HHRA Results 
Exposure Media 

Contributing to Risk 
COPCs Contributing 

Significantly to Results 

EU 8     

Adult Trespasser 
Cancer Risk 2x10-5

N/A N/A 
Non-Cancer Hazard Index 2 Soil 2,4,6-trinitrotoluene 

Adolescent Trespasser 
Cancer Risk 2x10-5 N/A N/A 
Non-Cancer Hazard Index 7 Soil 2,4,6-trinitrotoluene 

Adult Maintenance 
Worker 

Cancer Risk 6x10-5 N/A N/A 

Non-Cancer Hazard Index 9 Soil 2,4,6-trinitrotoluene 

Adult Commercial 
Worker 

Cancer Risk 4x10-5 N/A N/A 
Non-Cancer Hazard Index 7 Soil 2,4,6-trinitrotoluene 

Adult Construction 
Worker 

Cancer Risk 1x10-5 N/A N/A 
Non-Cancer Hazard Index 45 Soil 2,4,6-trinitrotoluene 

Child Resident1 Cancer Risk1 5x10-4 
Soil 

2,4,6-trinitrotoluene, 
hexavalent chromium 

Non-Cancer Hazard Index 141 Soil 2,4,6-trinitrotoluene 

Adult Resident1 
Cancer Risk1 5x10-4 

Soil 
2,4,6-trinitrotoluene, 
hexavalent chromium 

Non-Cancer Hazard Index 14 Soil 2,4,6-trinitrotoluene  

Notes: 
N/A -  Not applicable 
NR - No risk above the threshold 
1 Cancer Risk for the resident adult and child are presented as a total lifetime cancer risk. 

The results indicate that there are no exceedances of the carcinogenic risk thresholds for the adult 
and adolescent trespasser, maintenance worker, commercial worker, and construction worker for 
EU 8.   

All receptors had exceedances of non-carcinogenic thresholds for EU 8.  Exceedance of non-
carcinogenic thresholds are almost exclusively due to 2,4,6-trinitrotoluene.  Exceedances of 
carcinogenic risk thresholds were found at EU 8 for the resident adult and child.  Carcinogenic 
risks were driven by 2,4,6-trinitrotoluene and hexavalent chromium in total soil.  2,4,6-
trinitrotoluene was detected in 23 out of 54 soil samples.  However, only 3 sample locations have 
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detected results above the USEPA residential soil RSL.  The calculated risks for 2,4,6-
trinitrotoluene are skewed due the maximum detected concentration of 19,000 mg/kg (sample 
location (C2-OXY-SO-P22-2).  The detections of 2,4,6-trinitrotoluene were located in the 
vicinity of the deteriorated steel 55-gallon drum at EU 8.   

In addition, potential carcinogenic risk concerns were determined for resident exposure to 
hexavalent chromium in soil.  However, as noted in Section 4.3.2.3, there is uncertainty about 
both the hexavalent chromium oral SF and the mutagenic mode of action.  Based upon these 
uncertainties, it is expected that hexavalent chromium carcinogenic risks are overestimated. 

In addition to the above findings, the lead evaluation for EU 8 surface soil found a mean blood 
lead level of 5.25 µg/dL in surface soil with 8.5 % exceeding the 10 µg/dL blood.  This indicates 
that lead is a potential concern for surface soil within EU 8.  The maximum detected 
concentration of lead, 2,760 mg/kg, was detected in sample location C10-GS2-SO-10-0.5.  
Additionally, 9 out of 37 surface soil samples had detected concentrations of lead above 
1,000 mg/kg.  There were no concerns for the child exposure to total soil based upon the mean 
lead concentration.  All detections of lead above the residential screening criteria of 400 mg/kg 
were within surface soil.  There were no concerns for worker exposure to lead in soil at EU 8. 

Sediment and surface water at the OCCP were evaluated qualitatively.  The qualitative 
evaluation found no concerns for human contact with surface water and sediment. 
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FIGURE 3

HUMAN HEALTH CONCEPTUAL SITE MODEL, 

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY
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FIGURE 4

HUMAN HEALTH CONCEPTUAL SITE MODEL, 

AREAS OF CONCERN 3, 4, AND 5 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)
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FIGURE 5

HUMAN HEALTH CONCEPTUAL SITE MODEL, 

AREAS OF CONCERN 2 AND 6 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)
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TABLE I-2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.10E-01 J 4.50E+01 J mg/kg C2-OXY-SO-P22-2 15/37 3.00E-01 - 2.80E+00 4.50E+01 NA 2.20E+02 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 1.30E-01 J 3.30E+00  mg/kg C2-OXY-HW-1 7/37 3.00E-01 - 2.80E+00 3.30E+00 NA 6.10E-01 N NA NA Yes ASL

118-96-7 2,4,6-TRINITROTOLUENE 2.50E-01 J 1.90E+04 J mg/kg C2-OXY-SO-P22-2 17/37 3.00E-01 - 7.30E+01 1.90E+04 NA 3.60E+00 N NA NA Yes ASL

121-14-2 2,4-DINITROTOLUENE 2.20E-01 NJ 2.60E+01 J mg/kg C2-OXY-SO-P22-2 21/37 3.00E-01 - 2.80E+00 2.60E+01 NA 1.60E+00 C NA NA Yes ASL

606-20-2 2,6-DINITROTOLUENE 1.50E-01 J 2.20E+01 J mg/kg C2-OXY-SO-P22-2 19/36 3.00E-01 - 1.00E+01 2.20E+01 NA 6.10E+00 N NA NA Yes ASL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 6.80E-02 NJ 1.70E+02 J mg/kg C2-OXY-SO-P22-2 19/37 3.00E-01 - 1.00E+01 1.70E+02 NA 1.50E+01 N NA NA Yes ASL

88-72-2 2-NITROTOLUENE 1.00E-01 J 1.40E+01 NJ mg/kg C2-OXY-HN-0.5 5/37 3.00E-01 - 2.80E+00 1.40E+01 NA 2.90E+00 C NA NA Yes ASL

99-08-1 3-NITROTOLUENE 1.60E-01 NJ 1.60E-01 NJ mg/kg C2-OXY-HW-0.5 1/37 3.00E-01 - 2.80E+00 1.60E-01 NA 6.10E-01 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.00E-01 J / NJ 1.30E+02  mg/kg C2-OXY-HN-0.5 14/37 3.60E-01 - 1.00E+01 1.30E+02 NA 1.50E+01 N NA NA Yes ASL

99-99-0 4-NITROTOLUENE 1.10E-01 J 2.86E-01 J mg/kg C10-GS2-SO-5-1 2/37 3.00E-01 - 2.80E+00 2.86E-01 NA 2.40E+01 N NA NA No BSL

2691-41-0 HMX 6.70E-02 NJ 5.60E+01 J mg/kg C2-OXY-HE-0.5 7/37 3.00E-01 - 2.80E+00 5.60E+01 NA 3.80E+02 N NA NA No BSL

121-82-4 RDX 2.70E-01 NJ / J 6.30E+00 J mg/kg C2-OXY-HW-1 5/37 3.00E-01 - 2.80E+00 6.30E+00 NA 5.60E+00 C NA NA Yes ASL

479-45-8 TETRYL 8.50E+00 J 8.50E+00 J mg/kg C2-OXY-HW-1 1/36 3.00E-01 - 2.85E+00 8.50E+00 NA 2.40E+01 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 1.31E+03  3.28E+04  mg/kg C10-GS2-SO-2-1 37/37 5.00E+00 - 1.25E+02 3.28E+04 NA 7.70E+03 N NA NA Yes ASL

7440-36-0 ANTIMONY 3.60E-01  1.01E+01  mg/kg C2-OXY-SO-P21-1 15/37 4.70E-01 - 1.25E+01 1.01E+01 NA 3.10E+00 N NA NA Yes ASL

7440-38-2 ARSENIC 1.10E+00 J 2.71E+01  mg/kg C2-OXY-SO-PN-1 36/37 9.40E-01 - 2.50E+01 2.71E+01 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 5.40E+00 J 9.71E+03  mg/kg C2-OXY-HW-1 37/37 4.70E-01 - 1.00E+02 9.71E+03 NA 1.50E+03 N NA NA Yes ASL

7440-41-7 BERYLLIUM 6.00E-02 J 4.30E+00  mg/kg C10-GS2-SO-2-1 28/37 1.00E-01 - 2.90E+00 4.30E+00 NA 1.60E+01 N NA NA No BSL

7440-42-8 BORON 4.10E+00 B 5.72E+01 J mg/kg C2-OXY-SO-SIN-1 4/37 1.00E+01 - 2.50E+02 5.72E+01 NA 1.60E+03 N NA NA No BSL

7440-43-9 CADMIUM 1.10E-01  1.84E+02 J mg/kg C10-GS2-SO-10-0.5 27/37 5.00E-02 - 1.80E+00 1.84E+02 NA 7.00E+00 N NA NA Yes ASL

7440-47-3 CHROMIUM, TOTAL 6.20E+00 J 4.96E+03 J mg/kg C2-OXY-HW-1 36/37 1.00E+00 - 9.50E+01 4.96E+03 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 4.20E-01 J 1.70E+02 J mg/kg C2-OXY-HW-0.5 21/26 4.80E-01 - 9.30E+00 1.70E+02 NA 2.90E-01 C NA NA Yes ASL

7440-48-4 COBALT 2.00E+00  4.33E+01  mg/kg C10-GS2-SO-10-0.5 36/37 2.00E-01 - 1.80E+01 4.33E+01 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 3.30E+00  4.79E+03  mg/kg C2-OXY-SO-P21-1 37/37 9.40E-01 - 3.60E+01 4.79E+03 NA 3.10E+02 N NA NA Yes ASL

7439-89-6 IRON 4.48E+03  1.82E+05  mg/kg C2-OXY-SO-PN-1 37/37 5.00E+00 - 5.40E+02 1.82E+05 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 9.90E-01 J 2.76E+03 J mg/kg C10-GS2-SO-10-0.5 37/37 3.00E-01 - 7.50E+00 2.76E+03 NA 4.00E+02 N NA NA Yes ASL

7439-93-2 LITHIUM 5.30E-01 J 3.63E+01 J mg/kg C10-GS2-SO-4-1 35/37 4.70E-01 - 2.50E+01 3.63E+01 NA 1.60E+01 N NA NA Yes ASL

7439-96-5 MANGANESE 1.85E+01  1.39E+03  mg/kg C10-GS2-SO-2-1 37/37 2.00E-01 - 8.80E+00 1.39E+03 NA 1.80E+02 N NA NA Yes ASL

7439-97-6 MERCURY 1.40E-02 J 6.20E-01 B mg/kg C2-OXY-SO-SIN-1 27/37 3.30E-02 - 2.30E-01 6.20E-01 NA 1.00E+00 N NA NA No BSL

7440-02-0 NICKEL 6.80E+00 J 6.99E+02 J mg/kg C10-GS2-SO-BP1 36/37 5.00E-01 - 1.25E+01 6.99E+02 NA 1.50E+02 N NA NA Yes ASL

7782-49-2 SELENIUM 2.90E-01 J 2.40E+01 J mg/kg C10-GS2-SO-10-0.5 25/37 4.70E-01 - 1.25E+01 2.40E+01 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 3.70E-02 J 1.60E+00  mg/kg C2-OXY-SO-P22-2 23/37 2.00E-01 - 5.00E+00 1.60E+00 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 6.30E-02 B 1.80E+00 J mg/kg C2-OXY-SO-P21-1 5/37 2.00E-01 - 5.00E+00 1.80E+00 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 4.00E+00 J 2.20E+02 J mg/kg C10-GS2-SO-BP1 34/37 4.70E-01 - 2.50E+01 2.20E+02 NA 3.90E+01 N NA NA Yes ASL

7440-66-6 ZINC 9.30E+00 J 5.23E+04 J mg/kg C2-OXY-HE-1 36/37 9.40E-01 - 2.00E+02 5.23E+04 NA 2.30E+03 N NA NA Yes ASL

PAHS

50-32-8 BENZO[A]PYRENE 1.79E-01  1.79E-01  mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.79E-01 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 9.94E-02 J 9.94E-02 J mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 9.94E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 1.84E-01  1.84E-01  mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.84E-01 NA 1.70E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 1.24E-01 J 1.24E-01 J mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.24E-01 NA 1.50E-01 C NA NA No BSL

PESTICIDES/PCBS

50-29-3 4,4-DDT 7.10E-03 J 8.14E-02 J mg/kg C10-GS2-SO-10-0.5 2/11 3.90E-03 - 5.00E-01 8.14E-02 NA 1.70E+00 C NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 2.17E-01 2.81E-01 J mg/kg C10-GS2-SO-10-0.5 2/11 1.90E-01 - 2.50E+00 2.81E-01 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.29E-01 J 3.22E-01 mg/kg C10-GS2-SO-3-1 3/11 1.90E-01 - 2.50E+00 3.22E-01 NA 3.50E+01 C NA NA No BSL
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TABLE I-2.1

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection

VOLATILE ORGANIC COMPOUNDS

78-93-3 2-BUTANONE 4.08E-02 J 4.08E-02 J mg/kg C10-GS2-SO-10-0.5 1/11 1.00E-02 - 5.50E-02 4.08E-02 NA 2.80E+03 N NA NA No BSL

67-64-1 ACETONE 6.02E-02 J 2.38E+00 J mg/kg C10-GS2-SO-7-1 11/11 5.00E-02 - 3.20E+00 2.38E+00 NA 6.10E+03 N NA NA No BSL

100-42-5 STYRENE 5.90E-03  1.03E-02  mg/kg C10-GS2-SO-7-1 2/11 5.00E-03 - 2.80E-02 1.03E-02 NA 6.30E+02 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

Surrogates used: pyrene for benzo[g,h,i]perylene. NJ = Identificationof chemical questionable, Inorganic

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value shown is equal to the residential soil value.

NA = Not Applicable
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TABLE I-2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

  EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY- SURFACE SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.10E-01 J 4.50E+01 J mg/kg C2-OXY-SO-P22-2 15/37 3.00E-01 - 2.80E+00 4.50E+01 NA 2.70E+03 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 1.30E-01 J 3.30E+00  mg/kg C2-OXY-HW-1 7/37 3.00E-01 - 2.80E+00 3.30E+00 NA 6.20E+00 N NA NA No BSL

118-96-7 2,4,6-TRINITROTOLUENE 2.50E-01 J 1.90E+04 J mg/kg C2-OXY-SO-P22-2 17/37 3.00E-01 - 7.30E+01 1.90E+04 NA 4.20E+01 N NA NA Yes ASL

121-14-2 2,4-DINITROTOLUENE 2.20E-01 NJ 2.60E+01 J mg/kg C2-OXY-SO-P22-2 21/37 3.00E-01 - 2.80E+00 2.60E+01 NA 5.50E+00 C NA NA Yes ASL

606-20-2 2,6-DINITROTOLUENE 1.50E-01 J 2.20E+01 J mg/kg C2-OXY-SO-P22-2 19/36 3.00E-01 - 1.00E+01 2.20E+01 NA 6.20E+01 N NA NA No BSL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 6.80E-02 NJ 1.70E+02 J mg/kg C2-OXY-SO-P22-2 19/37 3.00E-01 - 1.00E+01 1.70E+02 NA 2.00E+02 N NA NA No BSL

88-72-2 2-NITROTOLUENE 1.00E-01 J 1.40E+01 NJ mg/kg C2-OXY-HN-0.5 5/37 3.00E-01 - 2.80E+00 1.40E+01 NA 1.30E+01 C NA NA Yes ASL

99-08-1 3-NITROTOLUENE 1.60E-01 NJ 1.60E-01 NJ mg/kg C2-OXY-HW-0.5 1/37 3.00E-01 - 2.80E+00 1.60E-01 NA 6.20E+00 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.00E-01 J / NJ 1.30E+02  mg/kg C2-OXY-HN-0.5 14/37 3.60E-01 - 1.00E+01 1.30E+02 NA 1.90E+02 N NA NA No BSL

99-99-0 4-NITROTOLUENE 1.10E-01 J 2.86E-01 J mg/kg C10-GS2-SO-5-1 2/37 3.00E-01 - 2.80E+00 2.86E-01 NA 1.10E+02 C NA NA No BSL

2691-41-0 HMX 6.70E-02 NJ 5.60E+01 J mg/kg C2-OXY-HE-0.5 7/37 3.00E-01 - 2.80E+00 5.60E+01 NA 4.90E+03 N NA NA No BSL

121-82-4 RDX 2.70E-01 NJ / J 6.30E+00 J mg/kg C2-OXY-HW-1 5/37 3.00E-01 - 2.80E+00 6.30E+00 NA 2.40E+01 C NA NA No BSL

479-45-8 TETRYL 8.50E+00 J 8.50E+00 J mg/kg C2-OXY-HW-1 1/36 3.00E-01 - 2.85E+00 8.50E+00 NA 2.50E+02 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 1.31E+03  3.28E+04  mg/kg C10-GS2-SO-2-1 37/37 5.00E+00 - 1.25E+02 3.28E+04 NA 9.90E+04 N NA NA No BSL

7440-36-0 ANTIMONY 3.60E-01  1.01E+01  mg/kg C2-OXY-SO-P21-1 15/37 4.70E-01 - 1.25E+01 1.01E+01 NA 4.10E+01 N NA NA No BSL

7440-38-2 ARSENIC 1.10E+00 J 2.71E+01  mg/kg C2-OXY-SO-PN-1 36/37 9.40E-01 - 2.50E+01 2.71E+01 NA 1.60E+00 C NA NA Yes ASL

7440-39-3 BARIUM 5.40E+00 J 9.71E+03  mg/kg C2-OXY-HW-1 37/37 4.70E-01 - 1.00E+02 9.71E+03 NA 1.90E+04 N NA NA No BSL

7440-41-7 BERYLLIUM 6.00E-02 J 4.30E+00  mg/kg C10-GS2-SO-2-1 28/37 1.00E-01 - 2.90E+00 4.30E+00 NA 2.00E+02 N NA NA No BSL

7440-42-8 BORON 4.10E+00 B 5.72E+01 J mg/kg C2-OXY-SO-SIN-1 4/37 1.00E+01 - 2.50E+02 5.72E+01 NA 2.00E+04 N NA NA No BSL

7440-43-9 CADMIUM 1.10E-01  1.84E+02 J mg/kg C10-GS2-SO-10-0.5 27/37 5.00E-02 - 1.80E+00 1.84E+02 NA 8.00E+01 N NA NA Yes ASL

7440-47-3 CHROMIUM, TOTAL 6.20E+00 J 4.96E+03 J mg/kg C2-OXY-HW-1 36/37 1.00E+00 - 9.50E+01 4.96E+03 NA 1.50E+05 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 4.20E-01 J 1.70E+02 J mg/kg C2-OXY-HW-0.5 21/26 4.80E-01 - 9.30E+00 1.70E+02 NA 5.60E+00 C NA NA Yes ASL

7440-48-4 COBALT 2.00E+00  4.33E+01  mg/kg C10-GS2-SO-10-0.5 36/37 2.00E-01 - 1.80E+01 4.33E+01 NA 3.00E+01 N NA NA Yes ASL

7440-50-8 COPPER 3.30E+00  4.79E+03  mg/kg C2-OXY-SO-P21-1 37/37 9.40E-01 - 3.60E+01 4.79E+03 NA 4.10E+03 N NA NA Yes ASL

7439-89-6 IRON 4.48E+03  1.82E+05  mg/kg C2-OXY-SO-PN-1 37/37 5.00E+00 - 5.40E+02 1.82E+05 NA 7.20E+04 N NA NA Yes ASL

7439-92-1 LEAD 9.90E-01 J 2.76E+03 J mg/kg C10-GS2-SO-10-0.5 37/37 3.00E-01 - 7.50E+00 2.76E+03 NA 8.00E+02 N NA NA Yes ASL

7439-93-2 LITHIUM 5.30E-01 J 3.63E+01 J mg/kg C10-GS2-SO-4-1 35/37 4.70E-01 - 2.50E+01 3.63E+01 NA 2.00E+02 N NA NA No BSL

7439-96-5 MANGANESE 1.85E+01  1.39E+03  mg/kg C10-GS2-SO-2-1 37/37 2.00E-01 - 8.80E+00 1.39E+03 NA 2.30E+03 N NA NA No BSL

7439-97-6 MERCURY 1.40E-02 J 6.20E-01 B mg/kg C2-OXY-SO-SIN-1 27/37 3.30E-02 - 2.30E-01 6.20E-01 NA 4.30E+00 N NA NA No BSL

7440-02-0 NICKEL 6.80E+00 J 6.99E+02 J mg/kg C10-GS2-SO-BP1 36/37 5.00E-01 - 1.25E+01 6.99E+02 NA 2.00E+03 N NA NA No BSL

7782-49-2 SELENIUM 2.90E-01 J 2.40E+01 J mg/kg C10-GS2-SO-10-0.5 25/37 4.70E-01 - 1.25E+01 2.40E+01 NA 5.10E+02 N NA NA No BSL

7440-22-4 SILVER 3.70E-02 J 1.60E+00  mg/kg C2-OXY-SO-P22-2 23/37 2.00E-01 - 5.00E+00 1.60E+00 NA 5.10E+02 N NA NA No BSL

7440-28-0 THALLIUM 6.30E-02 B 1.80E+00 J mg/kg C2-OXY-SO-P21-1 5/37 2.00E-01 - 5.00E+00 1.80E+00 NA 1.00E+00 N NA NA Yes ASL

7440-62-2 VANADIUM 4.00E+00 J 2.20E+02 J mg/kg C10-GS2-SO-BP1 34/37 4.70E-01 - 2.50E+01 2.20E+02 NA 5.20E+02 N NA NA No BSL

7440-66-6 ZINC 9.30E+00 J 5.23E+04 J mg/kg C2-OXY-HE-1 36/37 9.40E-01 - 2.00E+02 5.23E+04 NA 3.10E+04 N NA NA Yes ASL

PAHS

50-32-8 BENZO[A]PYRENE 1.79E-01  1.79E-01  mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.79E-01 NA 2.10E-01 C NA NA No BSL

205-99-2 BENZO[B]FLUORANTHENE 9.94E-02 J 9.94E-02 J mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 9.94E-02 NA 2.10E+00 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 1.84E-01  1.84E-01  mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.84E-01 NA 1.70E+03 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 1.24E-01 J 1.24E-01 J mg/kg C10-GS2-SO-10-0.5 1/11 7.80E-02 - 1.20E+01 1.24E-01 NA 2.10E+00 C NA NA No BSL

PESTICIDES/PCBS

50-29-3 4,4-DDT 7.10E-03 J 8.14E-02 J mg/kg C10-GS2-SO-10-0.5 2/11 3.90E-03 - 5.00E-01 8.14E-02 NA 7.00E+00 C NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 2.17E-01 2.81E-01 J mg/kg C10-GS2-SO-10-0.5 2/11 1.90E-01 - 2.50E+00 2.81E-01 NA 9.10E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.29E-01 J 3.22E-01 mg/kg C10-GS2-SO-3-1 3/11 1.90E-01 - 2.50E+00 3.22E-01 NA 1.20E+02 C NA NA No BSL
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TABLE I-2.2

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

  EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY- SURFACE SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection

VOLATILE ORGANIC COMPOUNDS

78-93-3 2-BUTANONE 4.08E-02 J 4.08E-02 J mg/kg C10-GS2-SO-10-0.5 1/11 1.00E-02 - 5.50E-02 4.08E-02 NA 2.00E+04 N NA NA No BSL

67-64-1 ACETONE 6.02E-02 J 2.38E+00 J mg/kg C10-GS2-SO-7-1 11/11 5.00E-02 - 3.20E+00 2.38E+00 NA 6.30E+04 N NA NA No BSL

100-42-5 STYRENE 5.90E-03  1.03E-02  mg/kg C10-GS2-SO-7-1 2/11 5.00E-03 - 2.80E-02 1.03E-02 NA 3.60E+03 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

Surrogates used: pyrene for benzo[g,h,i]perylene. NJ = Identificationof chemical questionable, Inorganic

(4)  USEPA Regional Screening Levels, USEPA, April 2012.  For non-carcinogens, value shown is equal to 1/10 the industrial soil value.  For carcinogens the value shown is equal to the industrial soil value.

NA = Not Applicable
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TABLE I-2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY- SUBSURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.30E-01 J 4.10E-01  mg/kg C2-OXY-SO-SIS-3 4/17 2.90E-01 - 5.00E-01 4.10E-01 NA 2.20E+02 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 5.50E-02 J 1.50E-01 J mg/kg C2-OXY-SO-SIS-3 2/17 2.90E-01 - 5.00E-01 1.50E-01 NA 6.10E-01 N NA NA No BSL

118-96-7 2,4,6-TRINITROTOLUENE 7.00E-02 J 2.30E+01  mg/kg C2-OXY-SO-P22-3 6/17 2.90E-01 - 5.00E-01 2.30E+01 NA 3.60E+00 N NA NA Yes ASL

121-14-2 2,4-DINITROTOLUENE 1.30E-01 J 8.40E-01  mg/kg C2-OXY-SO-P23-3 3/17 2.90E-01 - 5.00E-01 8.40E-01 NA 1.60E+00 C NA NA No BSL

606-20-2 2,6-DINITROTOLUENE 2.90E-01 J 3.70E-01  mg/kg C2-OXY-SO-P23-3 2/17 2.90E-01 - 5.00E-01 3.70E-01 NA 6.10E+00 N NA NA No BSL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 3.57E-01 J 3.10E+00  mg/kg C2-OXY-SO-P22-3 4/17 2.90E-01 - 5.00E-01 3.10E+00 NA 1.50E+01 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.71E-01 J 2.10E+00  mg/kg C2-OXY-SO-P22-3 4/17 3.40E-01 - 5.00E-01 2.10E+00 NA 1.50E+01 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 5.16E+03  1.77E+04  mg/kg C10-GS2-SO-4-5 18/18 5.00E+00 - 5.30E+01 1.77E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 1.00E+00  5.20E+00  mg/kg C2-OXY-SO-P24-3 18/18 9.60E-01 - 5.00E+00 5.20E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 6.08E+01 J 1.68E+02  mg/kg C2-OXY-SO-SIW-3 18/18 4.80E-01 - 1.00E+01 1.68E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 2.60E-01 J 7.30E-01 J mg/kg C2-OXY-SO-P22-3 12/18 1.00E-01 - 2.70E+00 7.30E-01 NA 1.60E+01 N NA NA No BSL

7440-42-8 BORON 3.40E+00 B 1.92E+01 B mg/kg C2-OXY-SO-P24-3 5/18 1.00E+01 - 5.00E+01 1.92E+01 NA 1.60E+03 N NA NA No BSL

7440-43-9 CADMIUM 5.30E-02 J 1.50E+00  mg/kg C2-OXY-SO-SOE-3 9/18 5.00E-02 - 5.30E-01 1.50E+00 NA 7.00E+00 N NA NA No BSL

7440-47-3 CHROMIUM, TOTAL 8.70E+00  3.19E+02  mg/kg C10-GS2-SO-1-7 17/18 1.00E+00 - 1.60E+01 3.19E+02 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.70E-01 J 6.10E-01  mg/kg C2-OXY-SO-SOE-3 2/9 4.60E-01 - 4.90E-01 6.10E-01 NA 2.90E-01 C NA NA Yes ASL

7440-48-4 COBALT 3.70E+00  1.29E+01  mg/kg C10-GS2-SO-5-7 18/18 2.00E-01 - 5.30E+00 1.29E+01 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.59E+01  3.85E+01  mg/kg C10-GS2-SO-1-7 18/18 1.00E+00 - 1.10E+01 3.85E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 7.83E+03  2.97E+04  mg/kg C10-GS2-SO-9-6 18/18 5.00E+00 - 1.60E+02 2.97E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 3.00E+00 J 2.92E+01  mg/kg C2-OXY-SO-SOE-3 18/18 3.00E-01 - 1.50E+00 2.92E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.05E+01  2.33E+01 J mg/kg C10-GS2-SO-4-5 18/18 4.80E-01 - 5.00E+00 2.33E+01 NA 1.60E+01 N NA NA Yes ASL

7439-96-5 MANGANESE 7.40E+01 J 1.79E+03 J mg/kg C2-OXY-SO-SIW-3 18/18 2.00E-01 - 1.60E+01 1.79E+03 NA 1.80E+02 N NA NA Yes ASL

7439-97-6 MERCURY 8.10E-03 B 7.00E-02 B mg/kg C2-OXY-SO-SOE-3 9/18 3.30E-02 - 7.60E-02 7.00E-02 NA 1.00E+00 N NA NA No BSL

7440-02-0 NICKEL 9.80E+00 J 2.34E+01  mg/kg C2-OXY-SO-SIN-3 18/18 5.00E-01 - 2.50E+00 2.34E+01 NA 1.50E+02 N NA NA No BSL

7782-49-2 SELENIUM 9.00E-01 J 1.60E+00  mg/kg C2-OXY-SO-SOE-3 9/18 4.80E-01 - 2.50E+00 1.60E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.70E-02 J / J 1.20E-01 J mg/kg C2-OXY-SO-SOE-3 8/18 2.00E-01 - 1.10E+00 1.20E-01 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 6.40E-02 B 6.70E-01  mg/kg C10-GS2-SO-2-7 8/18 2.00E-01 - 1.00E+00 6.70E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.16E+01  3.51E+01  mg/kg C10-GS2-SO-4-5 18/18 4.80E-01 - 5.00E+00 3.51E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 2.69E+01 J 3.54E+02 J mg/kg C10-GS2-SO-4-5 18/18 9.60E-01 - 1.00E+01 3.54E+02 NA 2.30E+03 N NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 1.27E-01 J 5.07E-01  mg/kg C10-GS2-SO-3-5 2/9 1.80E-01 - 2.00E-01 5.07E-01 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.63E-01 J 1.60E+00  mg/kg C10-GS2-SO-7-13 4/9 1.80E-01 - 2.00E-01 1.60E+00 NA 3.50E+01 C NA NA No BSL

VOLATILE ORGANIC COMPOUNDS

67-64-1 ACETONE 6.49E-02  1.62E+00 J mg/kg C10-GS2-SO-7-13 9/9 4.60E-02 - 2.30E+00 1.62E+00 NA 6.10E+03 N NA NA No BSL

100-42-5 STYRENE 4.60E-03 J 6.20E-03 J mg/kg C10-GS2-SO-6-25 2/9 4.60E-03 - 6.00E-03 6.20E-03 NA 6.30E+02 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value shown is equal to the residential soil value.

NA = Not Applicable
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TABLE I-2.4

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

  EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential  

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.30E-01 J 4.10E-01  mg/kg C2-OXY-SO-SIS-3 4/17 2.90E-01 - 5.00E-01 4.10E-01 NA 2.70E+03 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 5.50E-02 J 1.50E-01 J mg/kg C2-OXY-SO-SIS-3 2/17 2.90E-01 - 5.00E-01 1.50E-01 NA 6.20E+00 N NA NA No BSL

118-96-7 2,4,6-TRINITROTOLUENE 7.00E-02 J 2.30E+01  mg/kg C2-OXY-SO-P22-3 6/17 2.90E-01 - 5.00E-01 2.30E+01 NA 4.20E+01 N NA NA No BSL

121-14-2 2,4-DINITROTOLUENE 1.30E-01 J 8.40E-01  mg/kg C2-OXY-SO-P23-3 3/17 2.90E-01 - 5.00E-01 8.40E-01 NA 5.50E+00 C NA NA No BSL

606-20-2 2,6-DINITROTOLUENE 2.90E-01 J 3.70E-01  mg/kg C2-OXY-SO-P23-3 2/17 2.90E-01 - 5.00E-01 3.70E-01 NA 6.20E+01 N NA NA No BSL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 3.57E-01 J 3.10E+00  mg/kg C2-OXY-SO-P22-3 4/17 2.90E-01 - 5.00E-01 3.10E+00 NA 2.00E+02 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.71E-01 J 2.10E+00  mg/kg C2-OXY-SO-P22-3 4/17 3.40E-01 - 5.00E-01 2.10E+00 NA 1.90E+02 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 5.16E+03  1.77E+04  mg/kg C10-GS2-SO-4-5 18/18 5.00E+00 - 5.30E+01 1.77E+04 NA 9.90E+04 N NA NA No BSL

7440-38-2 ARSENIC 1.00E+00  5.20E+00  mg/kg C2-OXY-SO-P24-3 18/18 9.60E-01 - 5.00E+00 5.20E+00 NA 1.60E+00 C NA NA Yes ASL

7440-39-3 BARIUM 6.08E+01 J 1.68E+02  mg/kg C2-OXY-SO-SIW-3 18/18 4.80E-01 - 1.00E+01 1.68E+02 NA 1.90E+04 N NA NA No BSL

7440-41-7 BERYLLIUM 2.60E-01 J 7.30E-01 J mg/kg C2-OXY-SO-P22-3 12/18 1.00E-01 - 2.70E+00 7.30E-01 NA 2.00E+02 N NA NA No BSL

7440-42-8 BORON 3.40E+00 B 1.92E+01 B mg/kg C2-OXY-SO-P24-3 5/18 1.00E+01 - 5.00E+01 1.92E+01 NA 2.00E+04 N NA NA No BSL

7440-43-9 CADMIUM 5.30E-02 J 1.50E+00  mg/kg C2-OXY-SO-SOE-3 9/18 5.00E-02 - 5.30E-01 1.50E+00 NA 8.00E+01 N NA NA No BSL

7440-47-3 CHROMIUM, TOTAL 8.70E+00  3.19E+02  mg/kg C10-GS2-SO-1-7 17/18 1.00E+00 - 1.60E+01 3.19E+02 NA 1.50E+05 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.70E-01 J 6.10E-01  mg/kg C2-OXY-SO-SOE-3 2/9 4.60E-01 - 4.90E-01 6.10E-01 NA 5.60E+00 C NA NA No BSL

7440-48-4 COBALT 3.70E+00  1.29E+01  mg/kg C10-GS2-SO-5-7 18/18 2.00E-01 - 5.30E+00 1.29E+01 NA 3.00E+01 N NA NA No BSL

7440-50-8 COPPER 1.59E+01  3.85E+01  mg/kg C10-GS2-SO-1-7 18/18 1.00E+00 - 1.10E+01 3.85E+01 NA 4.10E+03 N NA NA No BSL

7439-89-6 IRON 7.83E+03  2.97E+04  mg/kg C10-GS2-SO-9-6 18/18 5.00E+00 - 1.60E+02 2.97E+04 NA 7.20E+04 N NA NA No BSL

7439-92-1 LEAD 3.00E+00 J 2.92E+01  mg/kg C2-OXY-SO-SOE-3 18/18 3.00E-01 - 1.50E+00 2.92E+01 NA 8.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.05E+01  2.33E+01 J mg/kg C10-GS2-SO-4-5 18/18 4.80E-01 - 5.00E+00 2.33E+01 NA 2.00E+02 N NA NA No BSL

7439-96-5 MANGANESE 7.40E+01 J 1.79E+03 J mg/kg C2-OXY-SO-SIW-3 18/18 2.00E-01 - 1.60E+01 1.79E+03 NA 2.30E+03 N NA NA No BSL

7439-97-6 MERCURY 8.10E-03 B 7.00E-02 B mg/kg C2-OXY-SO-SOE-3 9/18 3.30E-02 - 7.60E-02 7.00E-02 NA 4.30E+00 N NA NA No BSL

7440-02-0 NICKEL 9.80E+00 J 2.34E+01  mg/kg C2-OXY-SO-SIN-3 18/18 5.00E-01 - 2.50E+00 2.34E+01 NA 2.00E+03 N NA NA No BSL

7782-49-2 SELENIUM 9.00E-01 J 1.60E+00  mg/kg C2-OXY-SO-SOE-3 9/18 4.80E-01 - 2.50E+00 1.60E+00 NA 5.10E+02 N NA NA No BSL

7440-22-4 SILVER 2.70E-02 J / J 1.20E-01 J mg/kg C2-OXY-SO-SOE-3 8/18 2.00E-01 - 1.10E+00 1.20E-01 NA 5.10E+02 N NA NA No BSL

7440-28-0 THALLIUM 6.40E-02 B 6.70E-01  mg/kg C10-GS2-SO-2-7 8/18 2.00E-01 - 1.00E+00 6.70E-01 NA 1.00E+00 N NA NA No BSL

7440-62-2 VANADIUM 1.16E+01  3.51E+01  mg/kg C10-GS2-SO-4-5 18/18 4.80E-01 - 5.00E+00 3.51E+01 NA 5.20E+02 N NA NA No BSL

7440-66-6 ZINC 2.69E+01 J 3.54E+02 J mg/kg C10-GS2-SO-4-5 18/18 9.60E-01 - 1.00E+01 3.54E+02 NA 3.10E+04 N NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 1.27E-01 J 5.07E-01  mg/kg C10-GS2-SO-3-5 2/9 1.80E-01 - 2.00E-01 5.07E-01 NA 9.10E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.63E-01 J 1.60E+00  mg/kg C10-GS2-SO-7-13 4/9 1.80E-01 - 2.00E-01 1.60E+00 NA 1.20E+02 C NA NA No BSL

VOLATILE ORGANIC COMPOUNDS

67-64-1 ACETONE 6.49E-02  1.62E+00 J mg/kg C10-GS2-SO-7-13 9/9 4.60E-02 - 2.30E+00 1.62E+00 NA 6.30E+04 N NA NA No BSL

100-42-5 STYRENE 4.60E-03 J 6.20E-03 J mg/kg C10-GS2-SO-6-25 2/9 4.60E-03 - 6.00E-03 6.20E-03 NA 3.60E+03 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA, April 2012.  For non-carcinogens, value shown is equal to 1/10 the industrial soil value.  For carcinogens the value shown is equal to the industrial soil value.

NA = Not Applicable

Page 1 of 1



 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.



TABLE I-2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

  EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential  

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.10E-01 J 4.50E+01 J mg/kg C2-OXY-SO-P22-2 19/54 2.90E-01 - 2.80E+00 4.50E+01 NA 2.20E+02 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 5.50E-02 J 3.30E+00  mg/kg C2-OXY-HW-1 9/54 2.90E-01 - 2.80E+00 3.30E+00 NA 6.10E-01 N NA NA Yes ASL

118-96-7 2,4,6-TRINITROTOLUENE 7.00E-02 J 1.90E+04 J mg/kg C2-OXY-SO-P22-2 23/54 2.90E-01 - 7.30E+01 1.90E+04 NA 3.60E+00 N NA NA Yes ASL

121-14-2 2,4-DINITROTOLUENE 1.30E-01 J 2.60E+01 J mg/kg C2-OXY-SO-P22-2 24/54 2.90E-01 - 2.80E+00 2.60E+01 NA 1.60E+00 C NA NA Yes ASL

606-20-2 2,6-DINITROTOLUENE 1.50E-01 J 2.20E+01 J mg/kg C2-OXY-SO-P22-2 21/53 2.90E-01 - 1.00E+01 2.20E+01 NA 6.10E+00 N NA NA Yes ASL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 6.80E-02 NJ 1.70E+02 J mg/kg C2-OXY-SO-P22-2 23/54 2.90E-01 - 1.00E+01 1.70E+02 NA 1.50E+01 N NA NA Yes ASL

88-72-2 2-NITROTOLUENE 1.00E-01 J 1.40E+01 NJ mg/kg C2-OXY-HN-0.5 5/54 2.90E-01 - 2.80E+00 1.40E+01 NA 2.90E+00 C NA NA Yes ASL

99-08-1 3-NITROTOLUENE 1.60E-01 NJ 1.60E-01 NJ mg/kg C2-OXY-HW-0.5 1/54 2.90E-01 - 2.80E+00 1.60E-01 NA 6.10E-01 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.00E-01 J / NJ 1.30E+02  mg/kg C2-OXY-HN-0.5 18/54 3.40E-01 - 1.00E+01 1.30E+02 NA 1.50E+01 N NA NA Yes ASL

99-99-0 4-NITROTOLUENE 1.10E-01 J 2.86E-01 J mg/kg C10-GS2-SO-5-1 2/54 2.90E-01 - 2.80E+00 2.86E-01 NA 2.40E+01 N NA NA No BSL

2691-41-0 HMX 6.70E-02 NJ 5.60E+01 J mg/kg C2-OXY-HE-0.5 7/54 2.90E-01 - 2.80E+00 5.60E+01 NA 3.80E+02 N NA NA No BSL

121-82-4 RDX 2.70E-01 NJ / J 6.30E+00 J mg/kg C2-OXY-HW-1 5/54 2.90E-01 - 2.80E+00 6.30E+00 NA 5.60E+00 C NA NA Yes ASL

479-45-8 TETRYL 8.50E+00 J 8.50E+00 J mg/kg C2-OXY-HW-1 1/53 2.90E-01 - 2.85E+00 8.50E+00 NA 2.40E+01 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 1.31E+03  3.28E+04  mg/kg C10-GS2-SO-2-1 55/55 5.00E+00 - 1.25E+02 3.28E+04 NA 7.70E+03 N NA NA Yes ASL

7440-36-0 ANTIMONY 3.60E-01  1.01E+01  mg/kg C2-OXY-SO-P21-1 15/55 4.70E-01 - 1.25E+01 1.01E+01 NA 3.10E+00 N NA NA Yes ASL

7440-38-2 ARSENIC 1.00E+00  2.71E+01  mg/kg C2-OXY-SO-PN-1 54/55 9.40E-01 - 2.50E+01 2.71E+01 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 5.40E+00 J 9.71E+03  mg/kg C2-OXY-HW-1 55/55 4.70E-01 - 1.00E+02 9.71E+03 NA 1.50E+03 N NA NA Yes ASL

7440-41-7 BERYLLIUM 6.00E-02 J 4.30E+00  mg/kg C10-GS2-SO-2-1 40/55 1.00E-01 - 2.90E+00 4.30E+00 NA 1.60E+01 N NA NA No BSL

7440-42-8 BORON 3.40E+00 B 5.72E+01 J mg/kg C2-OXY-SO-SIN-1 9/55 1.00E+01 - 2.50E+02 5.72E+01 NA 1.60E+03 N NA NA No BSL

7440-43-9 CADMIUM 5.30E-02 J 1.84E+02 J mg/kg C10-GS2-SO-10-0.5 36/55 5.00E-02 - 1.80E+00 1.84E+02 NA 7.00E+00 N NA NA Yes ASL

7440-47-3 CHROMIUM, TOTAL 6.20E+00 J 4.96E+03 J mg/kg C2-OXY-HW-1 53/55 1.00E+00 - 9.50E+01 4.96E+03 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.70E-01 J 1.70E+02 J mg/kg C2-OXY-HW-0.5 23/35 4.60E-01 - 9.30E+00 1.70E+02 NA 2.90E-01 C NA NA Yes ASL

7440-48-4 COBALT 2.00E+00  4.33E+01  mg/kg C10-GS2-SO-10-0.5 54/55 2.00E-01 - 1.80E+01 4.33E+01 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 3.30E+00  4.79E+03  mg/kg C2-OXY-SO-P21-1 55/55 9.40E-01 - 3.60E+01 4.79E+03 NA 3.10E+02 N NA NA Yes ASL

7439-89-6 IRON 4.48E+03  1.82E+05  mg/kg C2-OXY-SO-PN-1 55/55 5.00E+00 - 5.40E+02 1.82E+05 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 9.90E-01 J 2.76E+03 J mg/kg C10-GS2-SO-10-0.5 55/55 3.00E-01 - 7.50E+00 2.76E+03 NA 4.00E+02 N NA NA Yes ASL

7439-93-2 LITHIUM 5.30E-01 J 3.63E+01 J mg/kg C10-GS2-SO-4-1 53/55 4.70E-01 - 2.50E+01 3.63E+01 NA 1.60E+01 N NA NA Yes ASL

7439-96-5 MANGANESE 1.85E+01  1.79E+03 J mg/kg C2-OXY-SO-SIW-3 55/55 2.00E-01 - 1.60E+01 1.79E+03 NA 1.80E+02 N NA NA Yes ASL

7439-97-6 MERCURY 8.10E-03 B 6.20E-01 B mg/kg C2-OXY-SO-SIN-1 36/55 3.30E-02 - 2.30E-01 6.20E-01 NA 1.00E+00 N NA NA No BSL

7440-02-0 NICKEL 6.80E+00 J 6.99E+02 J mg/kg C10-GS2-SO-BP1 54/55 5.00E-01 - 1.25E+01 6.99E+02 NA 1.50E+02 N NA NA Yes ASL

7782-49-2 SELENIUM 2.90E-01 J 2.40E+01 J mg/kg C10-GS2-SO-10-0.5 34/55 4.70E-01 - 1.25E+01 2.40E+01 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.70E-02 J / J 1.60E+00  mg/kg C2-OXY-SO-P22-2 31/55 2.00E-01 - 5.00E+00 1.60E+00 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 6.30E-02 B 1.80E+00 J mg/kg C2-OXY-SO-P21-1 13/55 2.00E-01 - 5.00E+00 1.80E+00 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 4.00E+00 J 2.20E+02 J mg/kg C10-GS2-SO-BP1 52/55 4.70E-01 - 2.50E+01 2.20E+02 NA 3.90E+01 N NA NA Yes ASL

7440-66-6 ZINC 9.30E+00 J 5.23E+04 J mg/kg C2-OXY-HE-1 54/55 9.40E-01 - 2.00E+02 5.23E+04 NA 2.30E+03 N NA NA Yes ASL

PAHS

50-32-8 BENZO[A]PYRENE 1.79E-01  1.79E-01  mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.79E-01 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 9.94E-02 J 9.94E-02 J mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 9.94E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 1.84E-01  1.84E-01  mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.84E-01 NA 1.70E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 1.24E-01 J 1.24E-01 J mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.24E-01 NA 1.50E-01 C NA NA No BSL

PESTICIDES/PCBS

50-29-3 4,4-DDT 7.10E-03 J 8.14E-02 J mg/kg C10-GS2-SO-10-0.5 2/20 3.50E-03 - 5.00E-01 8.14E-02 NA 1.70E+00 C NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 1.27E-01 J 5.07E-01  mg/kg C10-GS2-SO-3-5 4/20 1.80E-01 - 2.50E+00 5.07E-01 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.29E-01 J 1.60E+00  mg/kg C10-GS2-SO-7-13 7/20 1.80E-01 - 2.50E+00 1.60E+00 NA 3.50E+01 C NA NA No BSL
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TABLE I-2.5

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

  EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential  

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection

VOLATILE ORGANIC COMPOUNDS

78-93-3 2-BUTANONE 4.08E-02 J 4.08E-02 J mg/kg C10-GS2-SO-10-0.5 1/20 9.20E-03 - 5.50E-02 4.08E-02 NA 2.80E+03 N NA NA No BSL

67-64-1 ACETONE 6.02E-02 J 2.38E+00 J mg/kg C10-GS2-SO-7-1 20/20 4.60E-02 - 3.20E+00 2.38E+00 NA 6.10E+03 N NA NA No BSL

100-42-5 STYRENE 4.60E-03 J 1.03E-02  mg/kg C10-GS2-SO-7-1 4/20 4.60E-03 - 2.80E-02 1.03E-02 NA 6.30E+02 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

Surrogates used: pyrene for benzo[g,h,i]perylene. NJ = Identificationof chemical questionable, Inorganic

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value shown is equal to the residential soil value.

NA = Not Applicable
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TABLE I-2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential  

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
EXPLOSIVES

99-35-4 1,3,5-TRINITROBENZENE 1.10E-01 J 4.50E+01 J mg/kg C2-OXY-SO-P22-2 19/54 2.90E-01 - 2.80E+00 4.50E+01 NA 2.70E+03 N NA NA No BSL

99-65-0 1,3-DINITROBENZENE 5.50E-02 J 3.30E+00  mg/kg C2-OXY-HW-1 9/54 2.90E-01 - 2.80E+00 3.30E+00 NA 6.20E+00 N NA NA No BSL

118-96-7 2,4,6-TRINITROTOLUENE 7.00E-02 J 1.90E+04 J mg/kg C2-OXY-SO-P22-2 23/54 2.90E-01 - 7.30E+01 1.90E+04 NA 4.20E+01 N NA NA Yes ASL

121-14-2 2,4-DINITROTOLUENE 1.30E-01 J 2.60E+01 J mg/kg C2-OXY-SO-P22-2 24/54 2.90E-01 - 2.80E+00 2.60E+01 NA 5.50E+00 C NA NA Yes ASL

606-20-2 2,6-DINITROTOLUENE 1.50E-01 J 2.20E+01 J mg/kg C2-OXY-SO-P22-2 21/53 2.90E-01 - 1.00E+01 2.20E+01 NA 6.20E+01 N NA NA No BSL

35572-78-2 2-AMINO-4,6-DINITROTOLUENE 6.80E-02 NJ 1.70E+02 J mg/kg C2-OXY-SO-P22-2 23/54 2.90E-01 - 1.00E+01 1.70E+02 NA 2.00E+02 N NA NA No BSL

88-72-2 2-NITROTOLUENE 1.00E-01 J 1.40E+01 NJ mg/kg C2-OXY-HN-0.5 5/54 2.90E-01 - 2.80E+00 1.40E+01 NA 1.30E+01 C NA NA Yes ASL

99-08-1 3-NITROTOLUENE 1.60E-01 NJ 1.60E-01 NJ mg/kg C2-OXY-HW-0.5 1/54 2.90E-01 - 2.80E+00 1.60E-01 NA 6.20E+00 N NA NA No BSL

19406-51-0 4-AMINO-2,6-DINITROTOLUENE 2.00E-01 J / NJ 1.30E+02  mg/kg C2-OXY-HN-0.5 18/54 3.40E-01 - 1.00E+01 1.30E+02 NA 1.90E+02 N NA NA No BSL

99-99-0 4-NITROTOLUENE 1.10E-01 J 2.86E-01 J mg/kg C10-GS2-SO-5-1 2/54 2.90E-01 - 2.80E+00 2.86E-01 NA 1.10E+02 C NA NA No BSL

2691-41-0 HMX 6.70E-02 NJ 5.60E+01 J mg/kg C2-OXY-HE-0.5 7/54 2.90E-01 - 2.80E+00 5.60E+01 NA 4.90E+03 N NA NA No BSL

121-82-4 RDX 2.70E-01 NJ / J 6.30E+00 J mg/kg C2-OXY-HW-1 5/54 2.90E-01 - 2.80E+00 6.30E+00 NA 2.40E+01 C NA NA No BSL

479-45-8 TETRYL 8.50E+00 J 8.50E+00 J mg/kg C2-OXY-HW-1 1/53 2.90E-01 - 2.85E+00 8.50E+00 NA 2.50E+02 N NA NA No BSL

INORGANICS

7429-90-5 ALUMINUM 1.31E+03  3.28E+04  mg/kg C10-GS2-SO-2-1 55/55 5.00E+00 - 1.25E+02 3.28E+04 NA 9.90E+04 N NA NA No BSL

7440-36-0 ANTIMONY 3.60E-01  1.01E+01  mg/kg C2-OXY-SO-P21-1 15/55 4.70E-01 - 1.25E+01 1.01E+01 NA 4.10E+01 N NA NA No BSL

7440-38-2 ARSENIC 1.00E+00  2.71E+01  mg/kg C2-OXY-SO-PN-1 54/55 9.40E-01 - 2.50E+01 2.71E+01 NA 1.60E+00 C NA NA Yes ASL

7440-39-3 BARIUM 5.40E+00 J 9.71E+03  mg/kg C2-OXY-HW-1 55/55 4.70E-01 - 1.00E+02 9.71E+03 NA 1.90E+04 N NA NA No BSL

7440-41-7 BERYLLIUM 6.00E-02 J 4.30E+00  mg/kg C10-GS2-SO-2-1 40/55 1.00E-01 - 2.90E+00 4.30E+00 NA 2.00E+02 N NA NA No BSL

7440-42-8 BORON 3.40E+00 B 5.72E+01 J mg/kg C2-OXY-SO-SIN-1 9/55 1.00E+01 - 2.50E+02 5.72E+01 NA 2.00E+04 N NA NA No BSL

7440-43-9 CADMIUM 5.30E-02 J 1.84E+02 J mg/kg C10-GS2-SO-10-0.5 36/55 5.00E-02 - 1.80E+00 1.84E+02 NA 8.00E+01 N NA NA Yes ASL

7440-47-3 CHROMIUM, TOTAL 6.20E+00 J 4.96E+03 J mg/kg C2-OXY-HW-1 53/55 1.00E+00 - 9.50E+01 4.96E+03 NA 1.50E+05 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.70E-01 J 1.70E+02 J mg/kg C2-OXY-HW-0.5 23/35 4.60E-01 - 9.30E+00 1.70E+02 NA 5.60E+00 C NA NA Yes ASL

7440-48-4 COBALT 2.00E+00  4.33E+01  mg/kg C10-GS2-SO-10-0.5 54/55 2.00E-01 - 1.80E+01 4.33E+01 NA 3.00E+01 N NA NA Yes ASL

7440-50-8 COPPER 3.30E+00  4.79E+03  mg/kg C2-OXY-SO-P21-1 55/55 9.40E-01 - 3.60E+01 4.79E+03 NA 4.10E+03 N NA NA Yes ASL

7439-89-6 IRON 4.48E+03  1.82E+05  mg/kg C2-OXY-SO-PN-1 55/55 5.00E+00 - 5.40E+02 1.82E+05 NA 7.20E+04 N NA NA Yes ASL

7439-92-1 LEAD 9.90E-01 J 2.76E+03 J mg/kg C10-GS2-SO-10-0.5 55/55 3.00E-01 - 7.50E+00 2.76E+03 NA 8.00E+02 N NA NA Yes ASL

7439-93-2 LITHIUM 5.30E-01 J 3.63E+01 J mg/kg C10-GS2-SO-4-1 53/55 4.70E-01 - 2.50E+01 3.63E+01 NA 2.00E+02 N NA NA No BSL

7439-96-5 MANGANESE 1.85E+01  1.79E+03 J mg/kg C2-OXY-SO-SIW-3 55/55 2.00E-01 - 1.60E+01 1.79E+03 NA 2.30E+03 N NA NA No BSL

7439-97-6 MERCURY 8.10E-03 B 6.20E-01 B mg/kg C2-OXY-SO-SIN-1 36/55 3.30E-02 - 2.30E-01 6.20E-01 NA 4.30E+00 N NA NA No BSL

7440-02-0 NICKEL 6.80E+00 J 6.99E+02 J mg/kg C10-GS2-SO-BP1 54/55 5.00E-01 - 1.25E+01 6.99E+02 NA 2.00E+03 N NA NA No BSL

7782-49-2 SELENIUM 2.90E-01 J 2.40E+01 J mg/kg C10-GS2-SO-10-0.5 34/55 4.70E-01 - 1.25E+01 2.40E+01 NA 5.10E+02 N NA NA No BSL

7440-22-4 SILVER 2.70E-02 J / J 1.60E+00  mg/kg C2-OXY-SO-P22-2 31/55 2.00E-01 - 5.00E+00 1.60E+00 NA 5.10E+02 N NA NA No BSL

7440-28-0 THALLIUM 6.30E-02 B 1.80E+00 J mg/kg C2-OXY-SO-P21-1 13/55 2.00E-01 - 5.00E+00 1.80E+00 NA 1.00E+00 N NA NA Yes ASL

7440-62-2 VANADIUM 4.00E+00 J 2.20E+02 J mg/kg C10-GS2-SO-BP1 52/55 4.70E-01 - 2.50E+01 2.20E+02 NA 5.20E+02 N NA NA No BSL

7440-66-6 ZINC 9.30E+00 J 5.23E+04 J mg/kg C2-OXY-HE-1 54/55 9.40E-01 - 2.00E+02 5.23E+04 NA 3.10E+04 N NA NA Yes ASL

PAHS

50-32-8 BENZO[A]PYRENE 1.79E-01  1.79E-01  mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.79E-01 NA 2.10E-01 C NA NA No BSL

205-99-2 BENZO[B]FLUORANTHENE 9.94E-02 J 9.94E-02 J mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 9.94E-02 NA 2.10E+00 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 1.84E-01  1.84E-01  mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.84E-01 NA 1.70E+03 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 1.24E-01 J 1.24E-01 J mg/kg C10-GS2-SO-10-0.5 1/20 7.50E-02 - 1.20E+01 1.24E-01 NA 2.10E+00 C NA NA No BSL

PESTICIDES/PCBS

50-29-3 4,4-DDT 7.10E-03 J 8.14E-02 J mg/kg C10-GS2-SO-10-0.5 2/20 3.50E-03 - 5.00E-01 8.14E-02 NA 7.00E+00 C NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

85-68-7 BENZYL BUTYL PHTHALATE 1.27E-01 J 5.07E-01  mg/kg C10-GS2-SO-3-5 4/20 1.80E-01 - 2.50E+00 5.07E-01 NA 9.10E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.29E-01 J 1.60E+00  mg/kg C10-GS2-SO-7-13 7/20 1.80E-01 - 2.50E+00 1.60E+00 NA 1.20E+02 C NA NA No BSL
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TABLE I-2.6

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  EU8

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency
Range of Detection Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential  

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection

VOLATILE ORGANIC COMPOUNDS

78-93-3 2-BUTANONE 4.08E-02 J 4.08E-02 J mg/kg C10-GS2-SO-10-0.5 1/20 9.20E-03 - 5.50E-02 4.08E-02 NA 2.00E+04 N NA NA No BSL

67-64-1 ACETONE 6.02E-02 J 2.38E+00 J mg/kg C10-GS2-SO-7-1 20/20 4.60E-02 - 3.20E+00 2.38E+00 NA 6.30E+04 N NA NA No BSL

100-42-5 STYRENE 4.60E-03 J 1.03E-02  mg/kg C10-GS2-SO-7-1 4/20 4.60E-03 - 2.80E-02 1.03E-02 NA 3.60E+03 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level N = Non-Carcinogenic

NSL = No Screening Level

Deletion Reason: BSL = Below Screening Toxicity Level PAHs = Polynuclear Aromatic Hydrocarbons

NUT = Nutrient PCBs = Polychlorinated Bipheyls

TBC = To Be Considered

Data Qualifiers: B = Detected between the method detection limit and the detection limit.

Gray shading identifies COPCs. J = Value is estimated.

Surrogates used: pyrene for benzo[g,h,i]perylene. NJ = Identificationof chemical questionable, Inorganic

(4)  USEPA Regional Screening Levels, USEPA, April 2012.  For non-carcinogens, value shown is equal to 1/10 the industrial soil value.  For carcinogens the value shown is equal to the industrial soil value.

NA = Not Applicable
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TABLE I-2.7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 3, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 3

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 7.95E+03 J 1.00E+04 J / J mg/kg C10-AA03-SO-01-0.5 2/2 9.05E+00 - 9.20E+00 1.00E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.50E+00 3.40E+00  mg/kg C10-AA03-SO-02-0.5 2/2 1.20E+00 - 1.20E+00 3.40E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 8.70E+01  1.07E+02 mg/kg C10-AA03-SO-01-0.5 2/2 2.40E+00 - 2.50E+00 1.07E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 3.90E-01  5.20E-01 mg/kg C10-AA03-SO-01-0.5 2/2 1.20E-01 - 1.20E-01 5.20E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 8.70E-02 5.90E-01  mg/kg C10-AA03-SO-02-0.5 2/2 7.25E-02 - 7.40E-02 5.90E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 2.60E+03  2.82E+03 J /  mg/kg C10-AA03-SO-01-0.5 2/2 7.26E+01 - 7.39E+01 2.82E+03 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.27E+01 1.33E+01  mg/kg C10-AA03-SO-02-0.5 2/2 2.30E+00 - 2.30E+00 1.33E+01 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 2.70E-01 J 2.70E-01 J mg/kg C10-AA03-SO-01-0.5 1/2 4.80E-01 - 4.90E-01 2.70E-01 NA 2.90E-01 C NA NA No BSL

7440-48-4 COBALT 3.60E+00  4.55E+00 mg/kg C10-AA03-SO-01-0.5 2/2 2.40E-01 - 2.50E-01 4.55E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.46E+01 2.27E+01  mg/kg C10-AA03-SO-02-0.5 2/2 1.20E+00 - 1.20E+00 2.27E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.38E+04  1.48E+04 mg/kg C10-AA03-SO-01-0.5 2/2 1.45E+01 - 1.48E+01 1.48E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 9.55E+00 4.99E+01  mg/kg C10-AA03-SO-02-0.5 2/2 3.60E-01 - 3.70E-01 4.99E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.33E+01  1.63E+01 mg/kg C10-AA03-SO-01-0.5 2/2 1.20E+00 - 1.20E+00 1.63E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 1.85E+03 J 2.34E+03 J / J mg/kg C10-AA03-SO-01-0.5 2/2 6.05E+01 - 6.16E+01 2.34E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 1.23E+02 J 2.35E+02 J / J mg/kg C10-AA03-SO-01-0.5 2/2 6.05E-01 - 6.20E-01 2.35E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.02E+01  1.06E+01 mg/kg C10-AA03-SO-01-0.5 2/2 6.05E-01 - 6.20E-01 1.06E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 5.72E+02  7.04E+02 mg/kg C10-AA03-SO-01-0.5 2/2 1.21E+01 - 1.23E+01 7.04E+02 NA NA NA NA No NUT

7782-49-2 SELENIUM 5.20E-01 J 1.30E+00 mg/kg C10-AA03-SO-01-0.5 2/2 6.05E-01 - 6.20E-01 1.30E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 3.10E-02 J / J 3.90E-01  mg/kg C10-AA03-SO-02-0.5 2/2 2.40E-01 - 2.50E-01 3.90E-01 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.40E-01 J 1.50E-01 J / J mg/kg C10-AA03-SO-01-0.5 2/2 5.45E-01 - 5.50E-01 1.50E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.60E+01  2.01E+01 mg/kg C10-AA03-SO-01-0.5 2/2 1.20E+00 - 1.20E+00 2.01E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 3.09E+01 J / J 1.58E+02 J mg/kg C10-AA03-SO-02-0.5 2/2 2.40E+00 - 2.50E+00 1.58E+02 NA 2.30E+03 N NA NA No BSL

PAHS

91-57-6 2-METHYLNAPHTHALENE 1.30E-03 J 3.80E-03 J mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.80E-03 NA 3.10E+01 N NA NA No BSL

83-32-9 ACENAPHTHENE 4.10E-03 J 4.10E-03 J mg/kg C10-AA03-SO-02-0.5 1/2 8.00E-03 - 8.10E-03 4.10E-03 NA 3.40E+02 N NA NA No BSL

120-12-7 ANTHRACENE 1.10E-03 J 3.30E-03 J mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.30E-03 NA 1.70E+03 N NA NA No BSL

56-55-3 BENZO[A]ANTHRACENE 5.10E-03 J 1.50E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 1.50E-02 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 4.55E-03 J / J 2.00E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 2.00E-02 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 4.85E-03 J / J 3.10E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.10E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.00E-03 J / J 1.80E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 1.80E-02 NA 1.70E+02 N NA NA No BSL

218-01-9 CHRYSENE 6.00E-03 J 2.40E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 2.40E-02 NA 1.50E+01 C NA NA No BSL

206-44-0 FLUORANTHENE 6.80E-03   / J 3.90E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.90E-02 NA 2.30E+02 N NA NA No BSL

86-73-7 FLUORENE 5.10E-03 J 5.10E-03 J mg/kg C10-AA03-SO-02-0.5 1/2 8.00E-03 - 8.10E-03 5.10E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.30E-03 J / J 1.70E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 1.70E-02 NA 1.50E-01 C NA NA No BSL

91-20-3 NAPHTHALENE 7.60E-03 J 7.60E-03 J mg/kg C10-AA03-SO-02-0.5 1/2 7.03E-03 - 8.10E-03 7.60E-03 NA 3.60E+00 C NA NA No BSL

85-01-8 PHENANTHRENE 8.50E-03  3.20E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.20E-02 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 5.70E-03   / J 3.40E-02  mg/kg C10-AA03-SO-02-0.5 2/2 8.00E-03 - 8.10E-03 3.40E-02 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 2.70E-02  2.70E-02  mg/kg C10-AA03-SO-02-0.5 1/2 9.95E-03 - 1.00E-02 2.70E-02 NA 2.20E-01 C NA NA No BSL

SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 7.60E-03 J 7.60E-03 J mg/kg C10-AA03-SO-02-0.5 1/2 3.95E-02 - 4.00E-02 7.60E-03 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 5.30E-02 J / J 5.50E-02 J mg/kg C10-AA03-SO-02-0.5 2/2 2.00E-01 - 2.10E-01 5.50E-02 NA 3.50E+01 C NA NA No BSL
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TABLE I-2.7

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 3, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 3

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
VOLATILES

106-46-7 1,4-DICHLOROBENZENE 8.60E-04 J 8.60E-04 J mg/kg C10-AA03-SO-02-0.5 1/2 6.05E-03 - 6.20E-03 8.60E-04 NA 2.40E+00 C NA NA No BSL

67-64-1 ACETONE 3.80E-02 J / J 3.90E-02 J mg/kg C10-AA03-SO-02-0.5 2/2 2.40E-02 - 2.50E-02 3.90E-02 NA 6.10E+03 N NA NA No BSL

79-20-9 METHYL ACETATE 5.10E-03 J 1.50E-02 J / J mg/kg C10-AA03-SO-01-0.5 2/2 1.20E-02 - 1.20E-02 1.50E-02 NA 7.80E+03 N NA NA No BSL

75-09-2 METHYLENE CHLORIDE 4.20E-03 J 4.80E-03 J mg/kg C10-AA03-SO-01-0.5 2/2 1.20E-02 - 1.20E-02 4.80E-03 NA 1.10E+01 C NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, Pyrene for Benzo[g,h,i]perylene and Xylenes for m,p-xylene.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.

Page 2 of 2



TABLE I-2.8

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 3, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil
Exposure Point:  AOC 3

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 6.73E+03 J 8.99E+03 J mg/kg C10-AA03-SO-01-4.0 2/2 8.10E+00 - 8.10E+00 8.99E+03 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 3.30E+00  3.70E+00  mg/kg C10-AA03-SO-01-4.0 2/2 1.10E+00 - 1.10E+00 3.70E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 8.84E+01  9.11E+01  mg/kg C10-AA03-SO-01-4.0 2/2 2.20E+00 - 2.20E+00 9.11E+01 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 4.30E-01  5.60E-01  mg/kg C10-AA03-SO-01-4.0 2/2 1.10E-01 - 1.10E-01 5.60E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 7.10E-02  9.10E-02  mg/kg C10-AA03-SO-02-4.0 2/2 6.50E-02 - 6.50E-02 9.10E-02 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 1.66E+04  4.67E+04  mg/kg C10-AA03-SO-01-4.0 2/2 6.52E+01 - 3.24E+02 4.67E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.12E+01  1.52E+01  mg/kg C10-AA03-SO-01-4.0 2/2 2.10E+00 - 2.10E+00 1.52E+01 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.40E-01 J 1.90E-01 J mg/kg C10-AA03-SO-02-4.0 2/2 4.30E-01 - 4.30E-01 1.90E-01 NA 2.90E-01 C NA NA No BSL

7440-48-4 COBALT 6.30E+00  7.60E+00  mg/kg C10-AA03-SO-01-4.0 2/2 2.20E-01 - 2.20E-01 7.60E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.82E+01  2.66E+01  mg/kg C10-AA03-SO-01-4.0 2/2 1.10E+00 - 1.10E+00 2.66E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.54E+04  1.91E+04  mg/kg C10-AA03-SO-01-4.0 2/2 1.30E+01 - 1.30E+01 1.91E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 4.00E+00  5.60E+00  mg/kg C10-AA03-SO-01-4.0 2/2 3.20E-01 - 3.30E-01 5.60E+00 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.58E+01  1.79E+01  mg/kg C10-AA03-SO-01-4.0 2/2 1.10E+00 - 1.10E+00 1.79E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 6.84E+03 J 7.05E+03 J mg/kg C10-AA03-SO-01-4.0 2/2 5.40E+01 - 5.43E+01 7.05E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 7.27E+02 J 8.23E+02 J mg/kg C10-AA03-SO-01-4.0 2/2 2.70E+00 - 2.70E+00 8.23E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.41E+01  1.73E+01  mg/kg C10-AA03-SO-01-4.0 2/2 5.40E-01 - 5.40E-01 1.73E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 1.00E+03  1.27E+03  mg/kg C10-AA03-SO-01-4.0 2/2 1.08E+01 - 1.09E+01 1.27E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 7.70E-01  1.30E+00  mg/kg C10-AA03-SO-01-4.0 2/2 5.40E-01 - 5.40E-01 1.30E+00 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.10E-01 J 1.10E-01 J mg/kg C10-AA03-SO-01-4.0 1/2 4.90E-01 - 4.90E-01 1.10E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.64E+01  2.15E+01  mg/kg C10-AA03-SO-01-4.0 2/2 1.10E+00 - 1.10E+00 2.15E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 3.19E+01 J 3.80E+01 J mg/kg C10-AA03-SO-01-4.0 2/2 2.20E+00 - 2.20E+00 3.80E+01 NA 2.30E+03 N NA NA No BSL

SEMI-VOLATILES

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.30E-02 J 1.30E-02 J mg/kg C10-AA03-SO-01-4.0 1/2 1.80E-01 - 1.90E-01 1.30E-02 NA 3.50E+01 C NA NA No BSL

VOLATILES

67-64-1 ACETONE 5.20E-02  1.20E-01 J mg/kg C10-AA03-SO-02-4.0 2/2 2.20E-02 - 2.20E-02 1.20E-01 NA 6.10E+03 N NA NA No BSL

75-09-2 METHYLENE CHLORIDE 3.10E-03 J 3.90E-03 J mg/kg C10-AA03-SO-01-4.0 2/2 1.10E-02 - 1.10E-02 3.90E-03 NA 1.10E+01 C NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value shown is 

equal to the residential soil value.
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TABLE I-2.9

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 3, OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 3

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 6.73E+03 J 1.00E+04 J / J mg/kg C10-AA03-SO-01-0.5 4/4 8.10E+00 - 9.20E+00 1.00E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.50E+00 3.70E+00  mg/kg C10-AA03-SO-01-4.0 4/4 1.10E+00 - 1.20E+00 3.70E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 8.70E+01  1.07E+02 mg/kg C10-AA03-SO-01-0.5 4/4 2.20E+00 - 2.50E+00 1.07E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 3.90E-01  5.60E-01  mg/kg C10-AA03-SO-01-4.0 4/4 1.10E-01 - 1.20E-01 5.60E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 7.10E-02  5.90E-01  mg/kg C10-AA03-SO-02-0.5 4/4 6.50E-02 - 7.40E-02 5.90E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 2.60E+03  4.67E+04  mg/kg C10-AA03-SO-01-4.0 4/4 6.52E+01 - 3.24E+02 4.67E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.12E+01  1.52E+01  mg/kg C10-AA03-SO-01-4.0 4/4 2.10E+00 - 2.30E+00 1.52E+01 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 1.40E-01 J 2.70E-01 J mg/kg C10-AA03-SO-01-0.5 3/4 4.30E-01 - 4.90E-01 2.70E-01 NA 2.90E-01 C NA NA No BSL

7440-48-4 COBALT 3.60E+00  7.60E+00  mg/kg C10-AA03-SO-01-4.0 4/4 2.20E-01 - 2.50E-01 7.60E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.46E+01 2.66E+01  mg/kg C10-AA03-SO-01-4.0 4/4 1.10E+00 - 1.20E+00 2.66E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.38E+04  1.91E+04  mg/kg C10-AA03-SO-01-4.0 4/4 1.30E+01 - 1.48E+01 1.91E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 4.00E+00  4.99E+01  mg/kg C10-AA03-SO-02-0.5 4/4 3.20E-01 - 3.70E-01 4.99E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.33E+01  1.79E+01  mg/kg C10-AA03-SO-01-4.0 4/4 1.10E+00 - 1.20E+00 1.79E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 1.85E+03 J 7.05E+03 J mg/kg C10-AA03-SO-01-4.0 4/4 5.40E+01 - 6.16E+01 7.05E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 1.23E+02 J 8.23E+02 J mg/kg C10-AA03-SO-01-4.0 4/4 6.05E-01 - 2.70E+00 8.23E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.02E+01  1.73E+01  mg/kg C10-AA03-SO-01-4.0 4/4 5.40E-01 - 6.20E-01 1.73E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 5.72E+02  1.27E+03  mg/kg C10-AA03-SO-01-4.0 4/4 1.08E+01 - 1.23E+01 1.27E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 5.20E-01 J 1.30E+00  mg/kg C10-AA03-SO-01-4.0 4/4 5.40E-01 - 6.20E-01 1.30E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 3.10E-02 J / J 3.90E-01  mg/kg C10-AA03-SO-02-0.5 2/4 2.20E-01 - 2.50E-01 3.90E-01 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.10E-01 J 1.50E-01 J / J mg/kg C10-AA03-SO-01-0.5 3/4 4.90E-01 - 5.50E-01 1.50E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.60E+01  2.15E+01  mg/kg C10-AA03-SO-01-4.0 4/4 1.10E+00 - 1.20E+00 2.15E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 3.09E+01 J / J 1.58E+02 J mg/kg C10-AA03-SO-02-0.5 4/4 2.20E+00 - 2.50E+00 1.58E+02 NA 2.30E+03 N NA NA No BSL

PAHS

91-57-6 2-METHYLNAPHTHALENE 1.30E-03 J 3.80E-03 J mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.80E-03 NA 3.10E+01 N NA NA No BSL

83-32-9 ACENAPHTHENE 4.10E-03 J 4.10E-03 J mg/kg C10-AA03-SO-02-0.5 1/4 7.30E-03 - 8.10E-03 4.10E-03 NA 3.40E+02 N NA NA No BSL

120-12-7 ANTHRACENE 1.10E-03 J 3.30E-03 J mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.30E-03 NA 1.70E+03 N NA NA No BSL

56-55-3 BENZO[A]ANTHRACENE 5.10E-03 J 1.50E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 1.50E-02 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 4.55E-03 J / J 2.00E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 2.00E-02 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 4.85E-03 J / J 3.10E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.10E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.00E-03 J / J 1.80E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 1.80E-02 NA 1.70E+02 N NA NA No BSL

218-01-9 CHRYSENE 6.00E-03 J 2.40E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 2.40E-02 NA 1.50E+01 C NA NA No BSL

206-44-0 FLUORANTHENE 6.80E-03   / J 3.90E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.90E-02 NA 2.30E+02 N NA NA No BSL

86-73-7 FLUORENE 5.10E-03 J 5.10E-03 J mg/kg C10-AA03-SO-02-0.5 1/4 7.30E-03 - 8.10E-03 5.10E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.30E-03 J / J 1.70E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 1.70E-02 NA 1.50E-01 C NA NA No BSL

91-20-3 NAPHTHALENE 7.60E-03 J 7.60E-03 J mg/kg C10-AA03-SO-02-0.5 1/4 6.35E-03 - 8.10E-03 7.60E-03 NA 3.60E+00 C NA NA No BSL

85-01-8 PHENANTHRENE 8.50E-03  3.20E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.20E-02 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 5.70E-03 J /  3.40E-02  mg/kg C10-AA03-SO-02-0.5 2/4 7.30E-03 - 8.10E-03 3.40E-02 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 2.70E-02  2.70E-02  mg/kg C10-AA03-SO-02-0.5 1/4 9.00E-03 - 1.00E-02 2.70E-02 NA 2.20E-01 C NA NA No BSL

SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 7.60E-03 J 7.60E-03 J mg/kg C10-AA03-SO-02-0.5 1/4 3.60E-02 - 4.00E-02 7.60E-03 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.30E-02 J 5.50E-02 J mg/kg C10-AA03-SO-02-0.5 3/4 1.80E-01 - 2.10E-01 5.50E-02 NA 3.50E+01 C NA NA No BSL
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TABLE I-2.9

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 3, OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 3

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
VOLATILES

106-46-7 1,4-DICHLOROBENZENE 8.60E-04 J 8.60E-04 J mg/kg C10-AA03-SO-02-0.5 1/4 5.40E-03 - 6.20E-03 8.60E-04 NA 2.40E+00 C NA NA No BSL

67-64-1 ACETONE 3.80E-02 J / J 1.20E-01 J mg/kg C10-AA03-SO-02-4.0 4/4 2.20E-02 - 2.50E-02 1.20E-01 NA 6.10E+03 N NA NA No BSL

79-20-9 METHYL ACETATE 5.10E-03 J 1.50E-02 J / J mg/kg C10-AA03-SO-01-0.5 2/2 1.20E-02 - 1.20E-02 1.50E-02 NA 7.80E+03 N NA NA No BSL

75-09-2 METHYLENE CHLORIDE 3.10E-03 J 4.80E-03 J mg/kg C10-AA03-SO-01-0.5 4/4 1.10E-02 - 1.20E-02 4.80E-03 NA 1.10E+01 C NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

Gray shading identifies COPCs. AOC = Area of Concern

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, Pyrene for Benzo[g,h,i]perylene and Xylenes for m,p-xylene. Data Qualifiers: J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.10

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 4, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 4

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 1.04E+04 J / J 1.33E+04 J mg/kg C10-AA04-SO-03-0.5 3/3 9.20E+00 - 9.80E+00 1.33E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.40E+00  3.50E+00  mg/kg C10-AA04-SO-01-0.5 3/3 1.20E+00 - 1.30E+00 3.50E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 1.13E+02  2.04E+02  mg/kg C10-AA04-SO-03-0.5 3/3 2.50E+00 - 2.60E+00 2.04E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 6.40E-01  1.10E+00  mg/kg C10-AA04-SO-03-0.5 3/3 1.20E-01 - 1.30E-01 1.10E+00 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 1.80E-01  8.40E-01  mg/kg C10-AA04-SO-01-0.5 3/3 7.40E-02 - 7.80E-02 8.40E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 3.69E+03  7.12E+03  mg/kg C10-AA04-SO-01-0.5 3/3 7.39E+01 - 7.82E+01 7.12E+03 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.52E+01  1.81E+01  mg/kg C10-AA04-SO-01-0.5 3/3 2.30E+00 - 2.50E+00 1.81E+01 NA 1.20E+04 N NA NA No BSL

7440-48-4 COBALT 5.10E+00  6.00E+00  mg/kg C10-AA04-SO-01-0.5 3/3 2.50E-01 - 2.60E-01 6.00E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.78E+01  4.78E+01  mg/kg C10-AA04-SO-03-0.5 3/3 1.20E+00 - 1.30E+00 4.78E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.27E+04  2.18E+04  mg/kg C10-AA04-SO-01-0.5 3/3 1.48E+01 - 7.82E+01 2.18E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 1.21E+01  9.83E+01  mg/kg C10-AA04-SO-01-0.5 3/3 3.70E-01 - 3.90E-01 9.83E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.98E+01  2.27E+01  mg/kg C10-AA04-SO-02-0.5 3/3 1.20E+00 - 1.30E+00 2.27E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 2.67E+03 J 3.23E+03 J mg/kg C10-AA04-SO-01-0.5 3/3 6.16E+01 - 3.11E+02 3.23E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 8.90E+01 J 2.60E+02 J mg/kg C10-AA04-SO-01-0.5 3/3 6.20E-01 - 3.30E+00 2.60E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.42E+01  2.30E+01  mg/kg C10-AA04-SO-01-0.5 3/3 6.20E-01 - 6.50E-01 2.30E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 7.82E+02  1.19E+03  mg/kg C10-AA04-SO-01-0.5 3/3 1.23E+01 - 1.30E+01 1.19E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 1.60E+00  2.60E+00  mg/kg C10-AA04-SO-03-0.5 3/3 6.20E-01 - 6.50E-01 2.60E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 5.40E-02 J 1.80E-01 J mg/kg C10-AA04-SO-01-0.5 3/3 2.50E-01 - 2.60E-01 1.80E-01 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.70E-01 J 1.90E-01 J mg/kg C10-AA04-SO-02-0.5 2/3 5.50E-01 - 5.90E-01 1.90E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.94E+01  2.81E+01  mg/kg C10-AA04-SO-03-0.5 3/3 1.20E+00 - 1.30E+00 2.81E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 4.61E+01 J 3.77E+02 J mg/kg C10-AA04-SO-01-0.5 3/3 2.50E+00 - 2.60E+00 3.77E+02 NA 2.30E+03 N NA NA No BSL

PAHS

56-55-3 BENZO[A]ANTHRACENE 2.90E-03 J 3.10E-03 J mg/kg C10-AA04-SO-03-0.5 2/3 8.00E-03 - 4.20E-01 3.10E-03 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 4.30E-03 J / J 4.30E-03 J / J mg/kg C10-AA04-SO-03-0.5 / C10- 2/3 8.00E-03 - 4.20E-01 4.30E-03 NA 1.50E-02 C NA NA No BSL

205-99-2 BENZO[B]FLUORANTHENE 4.30E-03 J 4.90E-03 J mg/kg C10-AA04-SO-02-0.5 2/3 8.00E-03 - 4.20E-01 4.90E-03 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.10E-03 J 4.40E-03 J mg/kg C10-AA04-SO-02-0.5 2/3 8.00E-03 - 4.20E-01 4.40E-03 NA 1.70E+02 N NA NA No BSL

218-01-9 CHRYSENE 3.60E-03 J 4.40E-03 J mg/kg C10-AA04-SO-03-0.5 2/3 8.00E-03 - 4.20E-01 4.40E-03 NA 1.50E+01 C NA NA No BSL

206-44-0 FLUORANTHENE 4.20E-03 J 4.40E-03 J mg/kg C10-AA04-SO-02-0.5 2/3 8.00E-03 - 4.20E-01 4.40E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.90E-03 J 4.20E-03 J mg/kg C10-AA04-SO-02-0.5 2/3 8.00E-03 - 4.20E-01 4.20E-03 NA 1.50E-01 C NA NA No BSL

85-01-8 PHENANTHRENE 3.40E-03 J 3.40E-03 J mg/kg C10-AA04-SO-03-0.5 1/3 8.00E-03 - 4.20E-01 3.40E-03 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 4.80E-03 J 4.90E-03 J mg/kg C10-AA04-SO-03-0.5 2/3 8.00E-03 - 4.20E-01 4.90E-03 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 1.10E-02 J 1.10E-02 J mg/kg C10-AA04-SO-01-0.5 1/3 1.00E-02 - 1.10E-02 1.10E-02 NA 2.20E-01 C NA NA No BSL

SEMI-VOLATILES

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 7.00E-03 J 3.40E-02 J mg/kg C10-AA04-SO-02-0.5 2/3 2.00E-01 - 1.10E+01 3.40E-02 NA 3.50E+01 C NA NA No BSL
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TABLE I-2.10

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 4, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 4

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
VOLATILES

78-93-3 2-BUTANONE 2.20E-02 J 2.20E-02 J mg/kg C10-AA04-SO-03-0.5 1/3 2.50E-02 - 2.60E-02 2.20E-02 NA 2.80E+03 N NA NA No BSL

67-64-1 ACETONE 1.30E-01 J 1.30E-01 J mg/kg C10-AA04-SO-03-0.5 1/3 2.50E-02 - 2.60E-02 1.30E-01 NA 6.10E+03 N NA NA No BSL

100-41-4 ETHYLBENZENE 1.30E-03 J 3.30E-03 J mg/kg C10-AA04-SO-02-0.5 2/3 6.20E-03 - 6.50E-03 3.30E-03 NA 5.40E+00 C NA NA No BSL

179601-23-1 M,P-XYLENE 7.90E-03 J 3.50E-02 J mg/kg C10-AA04-SO-02-0.5 2/3 6.20E-03 - 6.50E-03 3.50E-02 NA 6.30E+01 N NA NA No BSL

79-20-9 METHYL ACETATE 6.70E-03 J 6.70E-03 J mg/kg C10-AA04-SO-03-0.5 1/1 1.20E-02 - 1.20E-02 6.70E-03 NA 7.80E+03 N NA NA No BSL

95-47-6 O-XYLENE 3.90E-03 J 2.00E-02 J mg/kg C10-AA04-SO-02-0.5 2/3 6.20E-03 - 6.50E-03 2.00E-02 NA 6.90E+01 N NA NA No BSL

108-88-3 TOLUENE 1.60E-03 J 1.60E-03 J mg/kg C10-AA04-SO-03-0.5 1/3 6.20E-03 - 6.50E-03 1.60E-03 NA 5.00E+02 N NA NA No BSL

1330-20-7 XYLENES, TOTAL 1.20E-02 J 5.50E-02 J mg/kg C10-AA04-SO-02-0.5 2/3 1.20E-02 - 1.30E-02 5.50E-02 NA 6.30E+01 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, Pyrene for Benzo[g,h,i]perylene and Xylenes for m,p-xylene.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.

Page 2 of 2



TABLE I-2.11

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 4, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil
Exposure Point:  AOC 4

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 1.14E+04 J 1.21E+04 J mg/kg C10-AA04-SO-01-4.0 3/3 8.20E+00 - 8.50E+00 1.21E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.40E+00  8.00E+00  mg/kg C10-AA04-SO-02-4.0 3/3 1.10E+00 - 1.10E+00 8.00E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 9.31E+01  1.04E+02  mg/kg C10-AA04-SO-01-4.0 3/3 2.20E+00 - 2.30E+00 1.04E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 8.10E-01 8.20E-01  mg/kg C10-AA04-SO-02-4.0 3/3 1.10E-01 - 1.10E-01 8.20E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 3.90E-02 J 8.90E-02  mg/kg C10-AA04-SO-03-4.0 3/3 6.60E-02 - 6.80E-02 8.90E-02 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 4.13E+03  5.54E+04  mg/kg C10-AA04-SO-03-4.0 3/3 6.55E+01 - 3.39E+02 5.54E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.71E+01  1.99E+01  mg/kg C10-AA04-SO-03-4.0 3/3 2.10E+00 - 2.10E+00 1.99E+01 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 2.50E-01 J 2.50E-01 J mg/kg C10-AA04-SO-03-4.0 1/1 4.50E-01 - 4.50E-01 2.50E-01 NA 2.90E-01 C NA NA No BSL

7440-48-4 COBALT 7.50E+00  1.77E+01  mg/kg C10-AA04-SO-02-4.0 3/3 2.20E-01 - 2.30E-01 1.77E+01 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 2.91E+01  4.50E+01  mg/kg C10-AA04-SO-01-4.0 3/3 1.10E+00 - 1.10E+00 4.50E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.62E+04  3.09E+04  mg/kg C10-AA04-SO-02-4.0 3/3 1.31E+01 - 6.79E+01 3.09E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 7.00E+00  7.70E+00  mg/kg C10-AA04-SO-02-4.0 3/3 3.30E-01 - 3.40E-01 7.70E+00 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 2.36E+01  2.51E+01  mg/kg C10-AA04-SO-02-4.0 3/3 1.10E+00 - 1.10E+00 2.51E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 5.05E+03 J 9.29E+03 J mg/kg C10-AA04-SO-02-4.0 3/3 5.64E+01 - 2.73E+02 9.29E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 1.56E+02 J 9.42E+02 J mg/kg C10-AA04-SO-02-4.0 3/3 5.50E-01 - 2.80E+00 9.42E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 2.03E+01  2.43E+01  mg/kg C10-AA04-SO-02-4.0 3/3 5.50E-01 - 5.70E-01 2.43E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 6.68E+02  1.77E+03  mg/kg C10-AA04-SO-02-4.0 3/3 1.09E+01 - 1.13E+01 1.77E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 6.50E-01  1.20E+00  mg/kg C10-AA04-SO-01-4.0 3/3 5.50E-01 - 5.70E-01 1.20E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.10E-02 J 4.70E-02 J mg/kg C10-AA04-SO-01-4.0 3/3 2.20E-01 - 2.30E-01 4.70E-02 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.10E-01 J 1.90E-01 J mg/kg C10-AA04-SO-01-4.0 3/3 4.90E-01 - 5.10E-01 1.90E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 2.39E+01  3.00E+01  mg/kg C10-AA04-SO-02-4.0 3/3 1.10E+00 - 1.10E+00 3.00E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 4.14E+01 J 4.70E+01 J mg/kg C10-AA04-SO-02-4.0 3/3 2.20E+00 - 2.30E+00 4.70E+01 NA 2.30E+03 N NA NA No BSL

PAHS

206-44-0 FLUORANTHENE 7.90E-04 J 7.90E-04 J mg/kg C10-AA04-SO-01-4.0 1/3 7.20E-03 - 7.60E-03 7.90E-04 NA 2.30E+02 N NA NA No BSL

SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 1.90E-02 J 1.90E-02 J mg/kg C10-AA04-SO-03-4.0 1/3 3.50E-02 - 3.70E-02 1.90E-02 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 1.20E-02 J 7.40E-02 J mg/kg C10-AA04-SO-01-4.0 3/3 1.80E-01 - 1.90E-01 7.40E-02 NA 3.50E+01 C NA NA No BSL

84-66-2 DIETHYL PHTHALATE 1.50E-02 J 1.50E-02 J mg/kg C10-AA04-SO-03-4.0 1/3 3.50E-02 - 3.70E-02 1.50E-02 NA 4.90E+03 N NA NA No BSL

VOLATILES

67-64-1 ACETONE 6.00E-02  6.00E-02  mg/kg C10-AA04-SO-03-4.0 1/3 2.20E-02 - 2.30E-02 6.00E-02 NA 6.10E+03 N NA NA No BSL

75-09-2 METHYLENE CHLORIDE 3.20E-03 J 3.20E-03 J mg/kg C10-AA04-SO-03-4.0 1/3 1.10E-02 - 1.10E-02 3.20E-03 NA 1.10E+01 C NA NA No BSL

95-47-6 O-XYLENE 3.80E-04 J 3.80E-04 J mg/kg C10-AA04-SO-03-4.0 1/3 5.50E-03 - 5.70E-03 3.80E-04 NA 6.90E+01 N NA NA No BSL

1330-20-7 XYLENES, TOTAL 1.00E-03 J 1.00E-03 J mg/kg C10-AA04-SO-03-4.0 1/3 1.10E-02 - 1.10E-02 1.00E-03 NA 6.30E+01 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

Surrogates used: Anthracene for Phenanthrene, and Pyrene for Benzo[g,h,i]perylene.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.12

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 4,OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 4

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 1.04E+04 J / J 1.33E+04 J mg/kg C10-AA04-SO-03-0.5 6/6 8.20E+00 - 9.80E+00 1.33E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.40E+00 8.00E+00  mg/kg C10-AA04-SO-02-4.0 6/6 1.10E+00 - 1.30E+00 8.00E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 9.31E+01  2.04E+02  mg/kg C10-AA04-SO-03-0.5 6/6 2.20E+00 - 2.60E+00 2.04E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 6.40E-01  1.10E+00  mg/kg C10-AA04-SO-03-0.5 6/6 1.10E-01 - 1.30E-01 1.10E+00 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 3.90E-02 J 8.40E-01  mg/kg C10-AA04-SO-01-0.5 6/6 6.60E-02 - 7.80E-02 8.40E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 3.69E+03  5.54E+04  mg/kg C10-AA04-SO-03-4.0 6/6 6.55E+01 - 3.39E+02 5.54E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.52E+01  1.99E+01  mg/kg C10-AA04-SO-03-4.0 6/6 2.10E+00 - 2.50E+00 1.99E+01 NA 1.20E+04 N NA NA No BSL

18540-29-9 CHROMIUM (HEXAVALENT) 2.50E-01 J 2.50E-01 J mg/kg C10-AA04-SO-03-4.0 1/2 4.50E-01 - 4.90E-01 2.50E-01 NA 2.90E-01 C NA NA No BSL

7440-48-4 COBALT 5.10E+00  1.77E+01  mg/kg C10-AA04-SO-02-4.0 6/6 2.20E-01 - 2.60E-01 1.77E+01 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 1.78E+01  4.78E+01  mg/kg C10-AA04-SO-03-0.5 6/6 1.10E+00 - 1.30E+00 4.78E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.27E+04  3.09E+04  mg/kg C10-AA04-SO-02-4.0 6/6 1.31E+01 - 7.82E+01 3.09E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 7.00E+00  9.83E+01  mg/kg C10-AA04-SO-01-0.5 6/6 3.30E-01 - 3.90E-01 9.83E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.98E+01  2.51E+01  mg/kg C10-AA04-SO-02-4.0 6/6 1.10E+00 - 1.30E+00 2.51E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 2.67E+03 J 9.29E+03 J mg/kg C10-AA04-SO-02-4.0 6/6 5.64E+01 - 3.11E+02 9.29E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 8.90E+01 J 9.42E+02 J mg/kg C10-AA04-SO-02-4.0 6/6 5.50E-01 - 3.30E+00 9.42E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.42E+01  2.43E+01  mg/kg C10-AA04-SO-02-4.0 6/6 5.50E-01 - 6.50E-01 2.43E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 6.68E+02  1.77E+03  mg/kg C10-AA04-SO-02-4.0 6/6 1.09E+01 - 1.30E+01 1.77E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 6.50E-01  2.60E+00  mg/kg C10-AA04-SO-03-0.5 6/6 5.50E-01 - 6.50E-01 2.60E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.10E-02 J 1.80E-01 J mg/kg C10-AA04-SO-01-0.5 6/6 2.20E-01 - 2.60E-01 1.80E-01 NA 3.90E+01 N NA NA No BSL

7440-28-0 THALLIUM 1.10E-01 J 1.90E-01 J / J mg/kg C10-AA04-SO-01-4.0 / C10- 5/6 4.90E-01 - 5.90E-01 1.90E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.94E+01  3.00E+01  mg/kg C10-AA04-SO-02-4.0 6/6 1.10E+00 - 1.30E+00 3.00E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 4.14E+01 J 3.77E+02 J mg/kg C10-AA04-SO-01-0.5 6/6 2.20E+00 - 2.60E+00 3.77E+02 NA 2.30E+03 N NA NA No BSL

PAHS

56-55-3 BENZO[A]ANTHRACENE 2.90E-03 J 3.10E-03 J mg/kg C10-AA04-SO-03-0.5 2/6 7.20E-03 - 4.20E-01 3.10E-03 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 4.30E-03 J / J 4.30E-03 J / J mg/kg C10-AA04-SO-03-0.5 / C10- 2/6 7.20E-03 - 4.20E-01 4.30E-03 NA 1.50E-02 C NA NA No BSL

205-99-2 BENZO[B]FLUORANTHENE 4.30E-03 J 4.90E-03 J mg/kg C10-AA04-SO-02-0.5 2/6 7.20E-03 - 4.20E-01 4.90E-03 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.10E-03 J 4.40E-03 J mg/kg C10-AA04-SO-02-0.5 2/6 7.20E-03 - 4.20E-01 4.40E-03 NA 1.70E+02 N NA NA No BSL

218-01-9 CHRYSENE 3.60E-03 J 4.40E-03 J mg/kg C10-AA04-SO-03-0.5 2/6 7.20E-03 - 4.20E-01 4.40E-03 NA 1.50E+01 C NA NA No BSL

206-44-0 FLUORANTHENE 7.90E-04 J 4.40E-03 J mg/kg C10-AA04-SO-02-0.5 3/6 7.20E-03 - 4.20E-01 4.40E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.90E-03 J 4.20E-03 J mg/kg C10-AA04-SO-02-0.5 2/6 7.20E-03 - 4.20E-01 4.20E-03 NA 1.50E-01 C NA NA No BSL

85-01-8 PHENANTHRENE 3.40E-03 J 3.40E-03 J mg/kg C10-AA04-SO-03-0.5 1/6 7.20E-03 - 4.20E-01 3.40E-03 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 4.80E-03 J 4.90E-03 J mg/kg C10-AA04-SO-03-0.5 2/6 7.20E-03 - 4.20E-01 4.90E-03 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 1.10E-02 J 1.10E-02 J mg/kg C10-AA04-SO-01-0.5 1/6 8.90E-03 - 1.10E-02 1.10E-02 NA 2.20E-01 C NA NA No BSL

SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 1.90E-02 J 1.90E-02 J mg/kg C10-AA04-SO-03-4.0 1/6 3.50E-02 - 2.10E+00 1.90E-02 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 7.00E-03 J 7.40E-02 J mg/kg C10-AA04-SO-01-4.0 5/6 1.80E-01 - 1.10E+01 7.40E-02 NA 3.50E+01 C NA NA No BSL

84-66-2 DIETHYL PHTHALATE 1.50E-02 J 1.50E-02 J mg/kg C10-AA04-SO-03-4.0 1/6 3.50E-02 - 2.10E+00 1.50E-02 NA 4.90E+03 N NA NA No BSL
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TABLE I-2.12

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 4,OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 4

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
VOLATILES

78-93-3 2-BUTANONE 2.20E-02 J 2.20E-02 J mg/kg C10-AA04-SO-03-0.5 1/5 2.20E-02 - 2.60E-02 2.20E-02 NA 2.80E+03 N NA NA No BSL

67-64-1 ACETONE 6.00E-02  1.30E-01 J mg/kg C10-AA04-SO-03-0.5 2/6 2.20E-02 - 2.60E-02 1.30E-01 NA 6.10E+03 N NA NA No BSL

100-41-4 ETHYLBENZENE 1.30E-03 J 3.30E-03 J mg/kg C10-AA04-SO-02-0.5 2/6 5.50E-03 - 6.50E-03 3.30E-03 NA 5.40E+00 C NA NA No BSL

179601-23-1 M,P-XYLENE 7.90E-03 J 3.50E-02 J mg/kg C10-AA04-SO-02-0.5 2/6 5.50E-03 - 6.50E-03 3.50E-02 NA 6.30E+01 N NA NA No BSL

79-20-9 METHYL ACETATE 6.70E-03 J 6.70E-03 J mg/kg C10-AA04-SO-03-0.5 1/1 1.20E-02 - 1.20E-02 6.70E-03 NA 7.80E+03 N NA NA No BSL

75-09-2 METHYLENE CHLORIDE 3.20E-03 J 3.20E-03 J mg/kg C10-AA04-SO-03-4.0 1/6 1.10E-02 - 1.30E-02 3.20E-03 NA 1.10E+01 C NA NA No BSL

95-47-6 O-XYLENE 3.80E-04 J 2.00E-02 J mg/kg C10-AA04-SO-02-0.5 3/6 5.50E-03 - 6.50E-03 2.00E-02 NA 6.90E+01 N NA NA No BSL

108-88-3 TOLUENE 1.60E-03 J 1.60E-03 J mg/kg C10-AA04-SO-03-0.5 1/6 5.50E-03 - 6.50E-03 1.60E-03 NA 5.00E+02 N NA NA No BSL

1330-20-7 XYLENES, TOTAL 1.00E-03 J 5.50E-02 J mg/kg C10-AA04-SO-02-0.5 3/6 1.10E-02 - 1.30E-02 5.50E-02 NA 6.30E+01 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

Gray shading identifies COPCs. AOC = Area of Concern

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, Pyrene for Benzo[g,h,i]perylene and Xylenes for m,p-xylene. Data Qualifiers: J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 5, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 5

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 7.87E+03 J 1.17E+04 J / J mg/kg C10-AA07-SO-02-0.5 2/2 9.20E+00 - 9.70E+00 1.17E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.90E+00  4.55E+00 mg/kg C10-AA07-SO-02-0.5 2/2 1.20E+00 - 1.30E+00 4.55E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 7.65E+01  1.01E+02 mg/kg C10-AA07-SO-02-0.5 2/2 2.50E+00 - 2.60E+00 1.01E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 3.90E-01  6.65E-01 mg/kg C10-AA07-SO-02-0.5 2/2 1.20E-01 - 1.30E-01 6.65E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 2.00E-01  4.65E-01 J /  mg/kg C10-AA07-SO-02-0.5 2/2 7.40E-02 - 7.75E-02 4.65E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 1.46E+04  1.50E+04 J /  mg/kg C10-AA07-SO-02-0.5 2/2 7.36E+01 - 7.76E+01 1.50E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1.18E+01  1.99E+01 mg/kg C10-AA07-SO-02-0.5 2/2 2.30E+00 - 2.50E+00 1.99E+01 NA 1.20E+04 N NA NA No BSL

7440-48-4 COBALT 5.80E+00  7.90E+00 mg/kg C10-AA07-SO-02-0.5 2/2 2.50E-01 - 2.60E-01 7.90E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 2.57E+01 2.93E+01  mg/kg C10-AA07-SO-01-0.5 2/2 1.20E+00 - 1.30E+00 2.93E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.60E+04  2.04E+04 mg/kg C10-AA07-SO-02-0.5 2/2 1.47E+01 - 1.55E+01 2.04E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 1.14E+01  4.04E+01 J /  mg/kg C10-AA07-SO-02-0.5 2/2 3.70E-01 - 3.90E-01 4.04E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.50E+01  1.84E+01 mg/kg C10-AA07-SO-02-0.5 2/2 1.20E+00 - 1.30E+00 1.84E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 4.23E+03 J 7.02E+03 J / J mg/kg C10-AA07-SO-02-0.5 2/2 6.13E+01 - 6.47E+01 7.02E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 5.46E+02 J 6.70E+02 J / J mg/kg C10-AA07-SO-02-0.5 2/2 3.10E+00 - 3.20E+00 6.70E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.23E+01  1.86E+01 mg/kg C10-AA07-SO-02-0.5 2/2 6.10E-01 - 6.50E-01 1.86E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 6.15E+02  1.31E+03   / J mg/kg C10-AA07-SO-02-0.5 2/2 1.23E+01 - 1.30E+01 1.31E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 1.15E+00 1.40E+00  mg/kg C10-AA07-SO-01-0.5 2/2 6.10E-01 - 6.50E-01 1.40E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.40E-02 J 8.20E-02 J / J mg/kg C10-AA07-SO-02-0.5 2/2 2.50E-01 - 2.60E-01 8.20E-02 NA 3.90E+01 N NA NA No BSL

7440-23-5 SODIUM 6.89E+01  6.89E+01  mg/kg C10-AA07-SO-02-0.5 1/2 3.07E+01 - 3.23E+01 6.89E+01 NA NA NA NA No NUT

7440-28-0 THALLIUM 1.40E-01 J 1.60E-01 J / J mg/kg C10-AA07-SO-02-0.5 2/2 5.50E-01 - 5.80E-01 1.60E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.67E+01  2.59E+01 mg/kg C10-AA07-SO-02-0.5 2/2 1.20E+00 - 1.30E+00 2.59E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 5.71E+01 J 1.06E+02 J / J mg/kg C10-AA07-SO-02-0.5 2/2 2.50E+00 - 2.60E+00 1.06E+02 NA 2.30E+03 N NA NA No BSL

PAHS

91-57-6 2-METHYLNAPHTHALENE 4.20E-03 J / J 4.20E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 4.20E-03 NA 3.10E+01 N NA NA No BSL

83-32-9 ACENAPHTHENE 2.95E-03 J / J 2.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.95E-03 NA 3.40E+02 N NA NA No BSL

208-96-8 ACENAPHTHYLENE 1.30E-03 J 1.30E-03 J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 1.30E-03 NA 3.60E+00 C NA NA No BSL

120-12-7 ANTHRACENE 5.95E-03 J / J 5.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 5.95E-03 NA 1.70E+03 N NA NA No BSL

56-55-3 BENZO[A]ANTHRACENE 2.70E-02 2.70E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.70E-02 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 3.00E-02 3.00E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 3.00E-02 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 3.90E-02 3.90E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 3.90E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 2.45E-02 2.45E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.45E-02 NA 1.70E+02 N NA NA No BSL

218-01-9 CHRYSENE 3.05E-02 3.05E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 3.05E-02 NA 1.50E+01 C NA NA No BSL

53-70-3 DIBENZ[A,H]ANTHRACENE 4.95E-03 J / J 4.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 4.95E-03 NA 1.50E-02 C NA NA No BSL

206-44-0 FLUORANTHENE 4.45E-02 4.45E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 4.45E-02 NA 2.30E+02 N NA NA No BSL

86-73-7 FLUORENE 2.40E-03 J / J 2.40E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.40E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 2.00E-02 2.00E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.00E-02 NA 1.50E-01 C NA NA No BSL

91-20-3 NAPHTHALENE 3.80E-03 J / J 3.80E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 6.85E-03 - 8.60E-03 3.80E-03 NA 3.60E+00 C NA NA No BSL

85-01-8 PHENANTHRENE 2.75E-02 2.75E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 2.75E-02 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 4.15E-02 4.15E-02 mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 4.15E-02 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 1.45E-02 1.45E-02 mg/kg C10-AA07-SO-02-0.5 1/2 9.50E-03 - 1.10E-02 1.45E-02 NA 2.20E-01 C NA NA No BSL
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TABLE I-2.13

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 5, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil
Exposure Point:  AOC 5

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 6.80E-03 J 6.80E-03 J mg/kg C10-AA07-SO-01-0.5 1/2 3.80E-02 - 4.25E-02 6.80E-03 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 7.10E-03 J 4.30E-02 J / J mg/kg C10-AA07-SO-02-0.5 2/2 1.90E-01 - 2.20E-01 4.30E-02 NA 3.50E+01 C NA NA No BSL

86-74-8 CARBAZOLE 3.90E-03 J / J 3.90E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/2 7.60E-03 - 8.60E-03 3.90E-03 NA NA NA NA No NSL

VOLATILES

99-87-6 4-ISOPROPYLTOLUENE 1.10E-02 J 1.10E-02 J mg/kg C10-AA07-SO-01-0.5 1/1 6.10E-03 - 6.10E-03 1.10E-02 NA NA NA NA No NSL

98-06-6 TERT-BUTYLBENZENE 1.10E-03 J 1.10E-03 J mg/kg C10-AA07-SO-01-0.5 1/2 6.10E-03 - 6.50E-03 1.10E-03 NA NA NA NA No NSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, and Pyrene for Benzo[g,h,i]perylene.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.14

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 5, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil
Exposure Point:  AOC 5

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 4.25E+03 J 6.61E+03 J mg/kg C10-AA07-SO-02-4.0 2/2 8.10E+00 - 8.60E+00 6.61E+03 NA 7.70E+03 N NA NA No BSL

7440-38-2 ARSENIC 3.30E+00  3.50E+00  mg/kg C10-AA07-SO-02-4.0 2/2 1.10E+00 - 1.10E+00 3.50E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 3.72E+01  6.18E+01  mg/kg C10-AA07-SO-02-4.0 2/2 2.10E+00 - 2.30E+00 6.18E+01 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 2.30E-01  4.00E-01  mg/kg C10-AA07-SO-02-4.0 2/2 1.10E-01 - 1.10E-01 4.00E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 6.00E-02 J 9.80E-02 J mg/kg C10-AA07-SO-02-4.0 2/2 6.40E-02 - 6.90E-02 9.80E-02 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 2.89E+03 J 4.55E+04  mg/kg C10-AA07-SO-01-4.0 2/2 6.44E+01 - 3.44E+02 4.55E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 7.30E+00  1.02E+01  mg/kg C10-AA07-SO-02-4.0 2/2 2.00E+00 - 2.20E+00 1.02E+01 NA 1.20E+04 N NA NA No BSL

7440-48-4 COBALT 5.20E+00  7.00E+00  mg/kg C10-AA07-SO-02-4.0 2/2 2.10E-01 - 2.30E-01 7.00E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 2.48E+01  2.83E+01  mg/kg C10-AA07-SO-02-4.0 2/2 1.10E+00 - 1.10E+00 2.83E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.30E+04  1.63E+04  mg/kg C10-AA07-SO-02-4.0 2/2 1.29E+01 - 1.38E+01 1.63E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 3.40E+00  4.90E+00 J mg/kg C10-AA07-SO-02-4.0 2/2 3.20E-01 - 3.40E-01 4.90E+00 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 8.70E+00  1.02E+01  mg/kg C10-AA07-SO-02-4.0 2/2 1.10E+00 - 1.10E+00 1.02E+01 NA 1.60E+01 N NA NA No BSL

7439-95-4 MAGNESIUM 2.01E+03 J 5.73E+03 J mg/kg C10-AA07-SO-01-4.0 2/2 5.37E+01 - 5.73E+01 5.73E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 7.00E+02 J 8.16E+02 J mg/kg C10-AA07-SO-01-4.0 2/2 2.70E+00 - 2.90E+00 8.16E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.01E+01  1.23E+01  mg/kg C10-AA07-SO-02-4.0 2/2 5.40E-01 - 5.70E-01 1.23E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 4.29E+02 J 4.53E+02  mg/kg C10-AA07-SO-01-4.0 2/2 1.07E+01 - 1.15E+01 4.53E+02 NA NA NA NA No NUT

7782-49-2 SELENIUM 1.30E+00  1.40E+00  mg/kg C10-AA07-SO-02-4.0 2/2 5.40E-01 - 5.70E-01 1.40E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.90E-02 J 2.90E-02 J mg/kg C10-AA07-SO-02-4.0 1/2 2.10E-01 - 2.30E-01 2.90E-02 NA 3.90E+01 N NA NA No BSL

7440-62-2 VANADIUM 1.30E+01  1.92E+01  mg/kg C10-AA07-SO-02-4.0 2/2 1.10E+00 - 1.10E+00 1.92E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 2.52E+01 J 2.88E+01 J mg/kg C10-AA07-SO-02-4.0 2/2 2.10E+00 - 2.30E+00 2.88E+01 NA 2.30E+03 N NA NA No BSL

PAHS

120-12-7 ANTHRACENE 9.40E-04 J 9.40E-04 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 9.40E-04 NA 1.70E+03 N NA NA No BSL

56-55-3 BENZO[A]ANTHRACENE 5.10E-03 J 5.10E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 5.10E-03 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 5.30E-03 J 5.30E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 5.30E-03 NA 1.50E-02 C NA NA No BSL

205-99-2 BENZO[B]FLUORANTHENE 6.20E-03 J 6.20E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 6.20E-03 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.60E-03 J 4.60E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 4.60E-03 NA 1.70E+02 N NA NA No BSL

207-08-9 BENZO[K]FLUORANTHENE 4.70E-03 J 4.70E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 4.70E-03 NA 1.50E+00 C NA NA No BSL

218-01-9 CHRYSENE 7.70E-03 J 7.70E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 7.70E-03 NA 1.50E+01 C NA NA No BSL

206-44-0 FLUORANTHENE 1.40E-02  1.40E-02  mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 1.40E-02 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.60E-03 J 3.60E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 3.60E-03 NA 1.50E-01 C NA NA No BSL

85-01-8 PHENANTHRENE 4.70E-03 J 4.70E-03 J mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 4.70E-03 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 1.20E-02  1.20E-02  mg/kg C10-AA07-SO-01-4.0 1/2 7.20E-03 - 7.80E-03 1.20E-02 NA 1.70E+02 N NA NA No BSL

SEMI-VOLATILES

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 3.10E-02 J 3.10E-02 J mg/kg C10-AA07-SO-01-4.0 1/2 1.80E-01 - 2.00E-01 3.10E-02 NA 3.50E+01 C NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

AOC = Area of Concern

Gray shading identifies COPCs. Data Qualifiers: J = Value is estimated.

Surrogates used: Anthracene for Phenanthrene, and Pyrene for Benzo[g,h,i]perylene.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.15

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 5, OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 5

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
INORGANICS

7429-90-5 ALUMINUM 4.25E+03 J 1.17E+04 J / J mg/kg C10-AA07-SO-02-0.5 4/4 8.10E+00 - 9.70E+00 1.17E+04 NA 7.70E+03 N NA NA Yes ASL

7440-38-2 ARSENIC 2.90E+00  4.55E+00 mg/kg C10-AA07-SO-02-0.5 4/4 1.10E+00 - 1.30E+00 4.55E+00 NA 3.90E-01 C NA NA Yes ASL

7440-39-3 BARIUM 3.72E+01  1.01E+02 mg/kg C10-AA07-SO-02-0.5 4/4 2.10E+00 - 2.60E+00 1.01E+02 NA 1.50E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 2.30E-01  6.65E-01 mg/kg C10-AA07-SO-02-0.5 4/4 1.10E-01 - 1.30E-01 6.65E-01 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 6.00E-02 J 4.65E-01   / J mg/kg C10-AA07-SO-02-0.5 4/4 6.40E-02 - 7.75E-02 4.65E-01 NA 7.00E+00 N NA NA No BSL

7440-70-2 CALCIUM 2.89E+03 J 4.55E+04  mg/kg C10-AA07-SO-01-4.0 4/4 6.44E+01 - 3.44E+02 4.55E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 7.30E+00  1.99E+01 mg/kg C10-AA07-SO-02-0.5 4/4 2.00E+00 - 2.50E+00 1.99E+01 NA 1.20E+04 N NA NA No BSL

7440-48-4 COBALT 5.20E+00  7.90E+00 mg/kg C10-AA07-SO-02-0.5 4/4 2.10E-01 - 2.60E-01 7.90E+00 NA 2.30E+00 N NA NA Yes ASL

7440-50-8 COPPER 2.48E+01  2.93E+01  mg/kg C10-AA07-SO-01-0.5 4/4 1.10E+00 - 1.30E+00 2.93E+01 NA 3.10E+02 N NA NA No BSL

7439-89-6 IRON 1.30E+04  2.04E+04 mg/kg C10-AA07-SO-02-0.5 4/4 1.29E+01 - 1.55E+01 2.04E+04 NA 5.50E+03 N NA NA Yes ASL

7439-92-1 LEAD 3.40E+00  4.04E+01   / J mg/kg C10-AA07-SO-02-0.5 4/4 3.20E-01 - 3.90E-01 4.04E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 8.70E+00  1.84E+01 mg/kg C10-AA07-SO-02-0.5 4/4 1.10E+00 - 1.30E+00 1.84E+01 NA 1.60E+01 N NA NA Yes ASL

7439-95-4 MAGNESIUM 2.01E+03 J 7.02E+03 J / J mg/kg C10-AA07-SO-02-0.5 4/4 5.37E+01 - 6.47E+01 7.02E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 5.46E+02 J 8.16E+02 J mg/kg C10-AA07-SO-01-4.0 4/4 2.70E+00 - 3.20E+00 8.16E+02 NA 1.80E+02 N NA NA Yes ASL

7440-02-0 NICKEL 1.01E+01  1.86E+01 mg/kg C10-AA07-SO-02-0.5 4/4 5.40E-01 - 6.50E-01 1.86E+01 NA 1.50E+02 N NA NA No BSL

7440-09-7 POTASSIUM 4.29E+02 J 1.31E+03   / J mg/kg C10-AA07-SO-02-0.5 4/4 1.07E+01 - 1.30E+01 1.31E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 1.15E+00 1.40E+00 mg/kg C10-AA07-SO-02-4.0 / C10- 4/4 5.40E-01 - 6.50E-01 1.40E+00 NA 3.90E+01 N NA NA No BSL

7440-22-4 SILVER 2.40E-02 J 8.20E-02 J / J mg/kg C10-AA07-SO-02-0.5 3/4 2.10E-01 - 2.60E-01 8.20E-02 NA 3.90E+01 N NA NA No BSL

7440-23-5 SODIUM 6.89E+01  6.89E+01  mg/kg C10-AA07-SO-02-0.5 1/4 2.69E+01 - 3.23E+01 6.89E+01 NA NA NA NA No NUT

7440-28-0 THALLIUM 1.40E-01 J 1.60E-01 J / J mg/kg C10-AA07-SO-02-0.5 2/4 4.80E-01 - 5.80E-01 1.60E-01 NA 7.80E-02 N NA NA Yes ASL

7440-62-2 VANADIUM 1.30E+01  2.59E+01 mg/kg C10-AA07-SO-02-0.5 4/4 1.10E+00 - 1.30E+00 2.59E+01 NA 3.90E+01 N NA NA No BSL

7440-66-6 ZINC 2.52E+01 J 1.06E+02 J / J mg/kg C10-AA07-SO-02-0.5 4/4 2.10E+00 - 2.60E+00 1.06E+02 NA 2.30E+03 N NA NA No BSL

PAHS

91-57-6 2-METHYLNAPHTHALENE 4.20E-03 J / J 4.20E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 4.20E-03 NA 3.10E+01 N NA NA No BSL

83-32-9 ACENAPHTHENE 2.95E-03 J / J 2.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 2.95E-03 NA 3.40E+02 N NA NA No BSL

208-96-8 ACENAPHTHYLENE 1.30E-03 J 1.30E-03 J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 1.30E-03 NA 3.60E+00 C NA NA No BSL

120-12-7 ANTHRACENE 9.40E-04 J 5.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 5.95E-03 NA 1.70E+03 N NA NA No BSL

56-55-3 BENZO[A]ANTHRACENE 5.10E-03 J 2.70E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 2.70E-02 NA 1.50E-01 C NA NA No BSL

50-32-8 BENZO[A]PYRENE 5.30E-03 J 3.00E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 3.00E-02 NA 1.50E-02 C NA NA Yes ASL

205-99-2 BENZO[B]FLUORANTHENE 6.20E-03 J 3.90E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 3.90E-02 NA 1.50E-01 C NA NA No BSL

191-24-2 BENZO[G,H,I]PERYLENE 4.60E-03 J 2.45E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 2.45E-02 NA 1.70E+02 N NA NA No BSL

207-08-9 BENZO[K]FLUORANTHENE 4.70E-03 J 4.70E-03 J mg/kg C10-AA07-SO-01-4.0 1/4 7.20E-03 - 8.60E-03 4.70E-03 NA 1.50E+00 C NA NA No BSL

218-01-9 CHRYSENE 7.70E-03 J 3.05E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 3.05E-02 NA 1.50E+01 C NA NA No BSL

53-70-3 DIBENZ[A,H]ANTHRACENE 4.95E-03 J / J 4.95E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 4.95E-03 NA 1.50E-02 C NA NA No BSL

206-44-0 FLUORANTHENE 1.40E-02  4.45E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 4.45E-02 NA 2.30E+02 N NA NA No BSL

86-73-7 FLUORENE 2.40E-03 J / J 2.40E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 2.40E-03 NA 2.30E+02 N NA NA No BSL

193-39-5 INDENO[1,2,3-C,D]PYRENE 3.60E-03 J 2.00E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 2.00E-02 NA 1.50E-01 C NA NA No BSL

91-20-3 NAPHTHALENE 3.80E-03 J / J 3.80E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 6.30E-03 - 8.60E-03 3.80E-03 NA 3.60E+00 C NA NA No BSL

85-01-8 PHENANTHRENE 4.70E-03 J 2.75E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 2.75E-02 NA 1.70E+03 N NA NA No BSL

129-00-0 PYRENE 1.20E-02  4.15E-02 mg/kg C10-AA07-SO-02-0.5 2/4 7.20E-03 - 8.60E-03 4.15E-02 NA 1.70E+02 N NA NA No BSL

PESTICIDES/PCBS

11096-82-5 AROCLOR 1260 1.45E-02 1.45E-02 mg/kg C10-AA07-SO-02-0.5 1/4 8.90E-03 - 1.10E-02 1.45E-02 NA 2.20E-01 C NA NA No BSL

SEMI-VOLATILES

85-68-7 BENZYL BUTYL PHTHALATE 6.80E-03 J 6.80E-03 J mg/kg C10-AA07-SO-01-0.5 1/4 3.50E-02 - 4.25E-02 6.80E-03 NA 2.60E+02 C NA NA No BSL

117-81-7 BIS(2-ETHYLHEXYL) PHTHALATE 7.10E-03 J 4.30E-02 J / J mg/kg C10-AA07-SO-02-0.5 3/4 1.80E-01 - 2.20E-01 4.30E-02 NA 3.50E+01 C NA NA No BSL

86-74-8 CARBAZOLE 3.90E-03 J / J 3.90E-03 J / J mg/kg C10-AA07-SO-02-0.5 1/4 7.20E-03 - 8.60E-03 3.90E-03 NA NA NA NA No NSL
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TABLE I-2.15

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

AREA OF CONCERN 5, OCCIDENTAL CHEMICAL CORPORATION PROPERTY  - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil
Exposure Point:  AOC 5

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 
(2) 

Used for Screening

Background 
(3) 

Value

Screening 
(4) 

Toxicity Value

Potential 

ARAR/TBC 

Value

Potential 

ARAR/TBC 

Source

COPC 

Flag

Rationale for 
(5) 

Contaminant 

Deletion or 

Selection
VOLATILES

99-87-6 4-ISOPROPYLTOLUENE 1.10E-02 J 1.10E-02 J mg/kg C10-AA07-SO-01-0.5 1/3 5.40E-03 - 6.10E-03 1.10E-02 NA NA NA NA No NSL

98-06-6 TERT-BUTYLBENZENE 1.10E-03 J 1.10E-03 J mg/kg C10-AA07-SO-01-0.5 1/4 5.40E-03 - 6.50E-03 1.10E-03 NA NA NA NA No NSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level PCBs = Polychlorinated Bipheyls

NUT = Nutrient TBC = To Be Considered

Gray shading identifies COPCs. AOC = Area of Concern

Surrogates used: Anthracene for Phenanthrene, Naphthalene for Acenaphthylene, and Pyrene for Benzo[g,h,i]perylene. Data Qualifiers: J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value.
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TABLE I-2.16

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 6, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SEDIMENT - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Sediment

Exposure Medium:  Sediment
Exposure Point:  AOC 6

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 

Used for 

Screening 
(2)

Background 

Value 
(3)

Screening 
(4) 

Toxicity Value

Potential 

ARAR/ 

TBC 

Value

Potential 

ARAR/ 

TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection 
(5)

INORGANICS

7429-90-5 ALUMINUM 1.34E+04 J 1.34E+04 J mg/kg C10-AA02-SD-01-0.5 1/1 2.15E+01 - 2.15E+01 1.34E+04 NA 7.70E+04 N NA NA No BSL

7440-38-2 ARSENIC 7.00E+00 7.00E+00 mg/kg C10-AA02-SD-01-0.5 1/1 2.85E+00 - 2.85E+00 7.00E+00 NA 3.90E+00 C NA NA Yes ASL

7440-39-3 BARIUM 1.24E+02 1.24E+02 mg/kg C10-AA02-SD-01-0.5 1/1 5.75E+00 - 5.75E+00 1.24E+02 NA 1.50E+04 N NA NA No BSL

7440-41-7 BERYLLIUM 8.20E-01 8.20E-01 mg/kg C10-AA02-SD-01-0.5 1/1 2.85E-01 - 2.85E-01 8.20E-01 NA 1.60E+02 N NA NA No BSL

7440-43-9 CADMIUM 5.75E-01 J 5.75E-01 J mg/kg C10-AA02-SD-01-0.5 1/1 1.70E-01 - 1.70E-01 5.75E-01 NA 7.00E+01 N NA NA No BSL

7440-70-2 CALCIUM 1.08E+04 1.08E+04 mg/kg C10-AA02-SD-01-0.5 1/1 1.72E+02 - 1.72E+02 1.08E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 2.07E+01 2.07E+01 mg/kg C10-AA02-SD-01-0.5 1/1 5.45E+00 - 5.45E+00 2.07E+01 NA 1.20E+05 N NA NA No BSL

7440-48-4 COBALT 9.50E+00 9.50E+00 mg/kg C10-AA02-SD-01-0.5 1/1 5.75E-01 - 5.75E-01 9.50E+00 NA 2.30E+01 N NA NA No BSL

7440-50-8 COPPER 3.38E+01 3.38E+01 mg/kg C10-AA02-SD-01-0.5 1/1 2.85E+00 - 2.85E+00 3.38E+01 NA 3.10E+03 N NA NA No BSL

7439-89-6 IRON 2.14E+04 2.14E+04 mg/kg C10-AA02-SD-01-0.5 1/1 3.44E+01 - 3.44E+01 2.14E+04 NA 5.50E+04 N NA NA No BSL

7439-92-1 LEAD 3.28E+01 J 3.28E+01 J mg/kg C10-AA02-SD-01-0.5 1/1 8.60E-01 - 8.60E-01 3.28E+01 NA 4.00E+02 N NA NA No BSL

7439-93-2 LITHIUM 1.94E+01 1.94E+01 mg/kg C10-AA02-SD-01-0.5 1/1 2.85E+00 - 2.85E+00 1.94E+01 NA 1.60E+02 N NA NA No BSL

7439-95-4 MAGNESIUM 4.64E+03 J 4.64E+03 J mg/kg C10-AA02-SD-01-0.5 1/1 1.43E+02 - 1.43E+02 4.64E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 2.36E+02 J 2.36E+02 J mg/kg C10-AA02-SD-01-0.5 1/1 1.43E+00 - 1.43E+00 2.36E+02 NA 1.80E+03 N NA NA No BSL

7440-02-0 NICKEL 2.32E+01 2.32E+01 mg/kg C10-AA02-SD-01-0.5 1/1 1.43E+00 - 1.43E+00 2.32E+01 NA 1.50E+03 N NA NA No BSL

7440-09-7 POTASSIUM 1.55E+03 1.55E+03 mg/kg C10-AA02-SD-01-0.5 1/1 2.87E+01 - 2.87E+01 1.55E+03 NA NA NA NA No NUT

7782-49-2 SELENIUM 2.00E+00 2.00E+00 mg/kg C10-AA02-SD-01-0.5 1/1 1.43E+00 - 1.43E+00 2.00E+00 NA 3.90E+02 N NA NA No BSL

7440-22-4 SILVER 8.45E-02 J 8.45E-02 J mg/kg C10-AA02-SD-01-0.5 1/1 5.75E-01 - 5.75E-01 8.45E-02 NA 3.90E+02 N NA NA No BSL

7440-28-0 THALLIUM 4.20E-01 J 4.20E-01 J mg/kg C10-AA02-SD-01-0.5 1/1 7.80E-01 - 7.80E-01 4.20E-01 NA 7.80E-01 N NA NA No BSL

7440-62-2 VANADIUM 3.23E+01 3.23E+01 mg/kg C10-AA02-SD-01-0.5 1/1 2.85E+00 - 2.85E+00 3.23E+01 NA 3.90E+02 N NA NA No BSL

7440-66-6 ZINC 9.60E+01 J 9.60E+01 J mg/kg C10-AA02-SD-01-0.5 1/1 5.75E+00 - 5.75E+00 9.60E+01 NA 2.30E+04 N NA NA No BSL

PAHS

206-44-0 FLUORANTHENE 4.20E-02 J 4.20E-02 J mg/kg C10-AA02-SD-01-0.5 1/1 1.30E-01 - 1.30E-01 4.20E-02 NA 2.30E+03 N NA NA No BSL

91-20-3 NAPHTHALENE 7.20E-03 J 7.20E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 7.20E-03 NA 3.60E+01 C NA NA No BSL

VOLATILE ORGANIC COMPOUNDS

120-82-1 1,2,4-TRICHLOROBENZENE 5.40E-03 J 5.40E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 5.40E-03 NA 6.20E+01 N NA NA No BSL

108-67-8 1,3,5-TRIMETHYLBENZENE 1.29E-02 J 1.29E-02 J mg/kg C10-AA02-SD-01-0.5 1/1 1.43E-02 - 1.43E-02 1.29E-02 NA 7.80E+02 N NA NA No BSL

541-73-1 1,3-DICHLOROBENZENE 2.00E-03  2.00E-03  mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 2.00E-03 NA 1.90E+03 N NA NA No BSL

106-46-7 1,4-DICHLOROBENZENE 3.00E-03 J 3.00E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 3.00E-03 NA 2.40E+01 C NA NA No BSL

78-93-3 2-BUTANONE 8.55E-02 J 8.55E-02 J mg/kg C10-AA02-SD-01-0.5 1/1 5.75E-02 - 5.75E-02 8.55E-02 NA 2.80E+04 N NA NA No BSL

106-43-4 4-CHLOROTOLUENE 1.70E-03 J 1.70E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 1.70E-03 NA 1.60E+03 N NA NA No BSL

67-64-1 ACETONE 1.90E+00 J 1.90E+00 J mg/kg C10-AA02-SD-01-0.5 1/1 4.00E+00 - 4.00E+00 1.90E+00 NA 6.10E+04 N NA NA No BSL

75-15-0 CARBON DISULFIDE 8.10E-03 J 8.10E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 8.10E-03 NA 8.20E+02 N NA NA No BSL

103-65-1 N-PROPYLBENZENE 3.90E-03 J 3.90E-03 J mg/kg C10-AA02-SD-01-0.5 1/1 2.00E-02 - 2.00E-02 3.90E-03 NA 3.40E+03 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

mg/kg = milligrams per kilogram

N = Non-Carcinogenic

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level NA = Not Applicable

NSL = No Screening Level PAHs = Polynuclear Aromatic Hydrocarbons

Deletion Reason: BSL = Below Screening Toxicity Level TBC = To Be Considered

NUT = Nutrient AOC = Area of Concern

Gray shading identifies COPCs.

Surrogates used: 1,2-Dichlorobenzene for 1,3-Dichlorobenzene, and Trivalent chromium for chromium. Data Qualifiers: J = Value is estimated.

(4)  USEPA Regional Screening Levels, USEPA,  April 2012.  For non-carcinogens, value shown is equal to 1/10 the residential soil value.  For carcinogens the value 

shown is equal to the residential soil value. To account for sediment exposure, the value has been increased by a factor of 10.
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TABLE I-2.17

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 6, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE WATER

Scenario Timeframe:  Current/Future

Medium:  Surface water

Exposure Medium:  Surface water
Exposure Point:  AOC 6

CAS Number Chemical
Minimum 

(1) 

Concentration

Minimum 

Qualifier

Maximum
 (1) 

Concentration

Maximum 

Qualifier
Units

Location of Maximum 

Concentration

Detection 

Frequency

Range of Detection 

Limits

Concentration 

Used for 

Screening 
(2)

Background 

Value 
(3)

Screening 
(4) 

Toxicity Value

Potential 

ARAR/ 

TBC Value

Potential 

ARAR/ 

TBC 

Source

COPC 

Flag

Rationale for 

Contaminant 

Deletion or 

Selection 
(5)

EXPLOSIVES

99-08-1 3-NITROTOLUENE 2.80E+00 J 2.80E+00 J ug/L C10-AA02-SW-01-0.0 1/1 5.00E-01 - 5.00E-01 2.80E+00 NA 1.30E+00 N NA NA Yes ASL

121-82-4 RDX 1.55E+00 J 1.55E+00 J ug/L C10-AA02-SW-01-0.0 1/1 3.00E-01 - 3.00E-01 1.55E+00 NA 6.10E+00 C NA NA Yes BSL

INORGANICS

7429-90-5 ALUMINUM 1.95E+04 J 1.95E+04 J ug/L C10-AA02-SW-01-0.0 1/1 6.00E+01 - 6.00E+01 1.95E+04 NA 1.60E+04 N NA NA Yes ASL

7440-38-2 ARSENIC 1.16E+01 J 1.16E+01 J ug/L C10-AA02-SW-01-0.0 1/1 2.00E+01 - 2.00E+01 1.16E+01 NA 4.50E-01 C NA NA Yes ASL

7440-39-3 BARIUM 2.14E+02 2.14E+02 ug/L C10-AA02-SW-01-0.0 1/1 4.00E+00 - 4.00E+00 2.14E+02 NA 2.90E+03 N NA NA No BSL

7440-41-7 BERYLLIUM 1.15E+00 1.15E+00 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+00 - 1.00E+00 1.15E+00 NA 1.60E+01 N NA NA No BSL

7440-43-9 CADMIUM 1.20E+00 1.20E+00 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+00 - 1.00E+00 1.20E+00 NA 6.90E+00 N NA NA Yes BSL

7440-70-2 CALCIUM 3.99E+04 3.99E+04 ug/L C10-AA02-SW-01-0.0 1/1 2.00E+02 - 2.00E+02 3.99E+04 NA NA NA NA No NUT

7440-47-3 CHROMIUM 2.25E+01 2.25E+01 ug/L C10-AA02-SW-01-0.0 1/1 2.00E+01 - 2.00E+01 2.25E+01 NA 1.60E+04 N NA NA No BSL

7440-48-4 COBALT 1.08E+01 1.08E+01 ug/L C10-AA02-SW-01-0.0 1/1 4.00E+00 - 4.00E+00 1.08E+01 NA 4.70E+00 N NA NA Yes ASL

7440-50-8 COPPER 5.36E+01 5.36E+01 ug/L C10-AA02-SW-01-0.0 1/1 6.00E+00 - 6.00E+00 5.36E+01 NA 6.20E+02 N NA NA No BSL

7439-89-6 IRON 2.43E+04 2.43E+04 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+02 - 1.00E+02 2.43E+04 NA 1.10E+04 N NA NA No ASL

7439-92-1 LEAD 4.28E+01 4.28E+01 ug/L C10-AA02-SW-01-0.0 1/1 6.00E+00 - 6.00E+00 4.28E+01 NA 1.50E+01 NA NA Yes ASL

7439-93-2 LITHIUM 2.23E+01 2.23E+01 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+01 - 1.00E+01 2.23E+01 NA 3.10E+01 N NA NA Yes BSL

7439-95-4 MAGNESIUM 9.62E+03 9.62E+03 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+02 - 1.00E+02 9.62E+03 NA NA NA NA No NUT

7439-96-5 MANGANESE 6.51E+02 6.51E+02 ug/L C10-AA02-SW-01-0.0 1/1 4.00E+00 - 4.00E+00 6.51E+02 NA 3.20E+02 N NA NA Yes ASL

7440-02-0 NICKEL 2.68E+01 2.68E+01 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+01 - 1.00E+01 2.68E+01 NA 3.00E+02 N NA NA No BSL

7440-09-7 POTASSIUM 1.12E+04 J 1.12E+04 J ug/L C10-AA02-SW-01-0.0 1/1 2.00E+02 - 2.00E+02 1.12E+04 NA NA NA NA No NUT

7440-22-4 SILVER 1.30E-01 J 1.30E-01 J ug/L C10-AA02-SW-01-0.0 1/1 4.00E+00 - 4.00E+00 1.30E-01 NA 7.10E+01 N NA NA No BSL

7440-62-2 VANADIUM 3.19E+01 3.19E+01 ug/L C10-AA02-SW-01-0.0 1/1 2.00E+01 - 2.00E+01 3.19E+01 NA 7.80E+01 N NA NA Yes BSL

7440-66-6 ZINC 1.54E+02 1.54E+02 ug/L C10-AA02-SW-01-0.0 1/1 2.40E+01 - 2.40E+01 1.54E+02 NA 4.70E+03 N NA NA No BSL

SEMI-VOLATILE ORGANIC COMPOUNDS

95-48-7 2-METHYLPHENOL 3.20E+00 J 3.20E+00 J ug/L C10-AA02-SW-01-0.0 1/1 9.70E+00 - 9.70E+00 3.20E+00 NA 7.20E+02 N NA NA No BSL

106-44-5 4-METHYLPHENOL 6.31E+00 J 6.31E+00 J ug/L C10-AA02-SW-01-0.0 1/1 5.35E+00 - 5.35E+00 6.31E+00 NA 1.40E+03 N NA NA No BSL

84-66-2 DIETHYL PHTHALATE 4.10E+00 J 4.10E+00 J ug/L C10-AA02-SW-01-0.0 1/1 9.70E+00 - 9.70E+00 4.10E+00 NA 1.10E+04 N NA NA No BSL

108-95-2 PHENOL 1.30E+00 J 1.30E+00 J ug/L C10-AA02-SW-01-0.0 1/1 1.90E+00 - 1.90E+00 1.30E+00 NA 4.50E+03 N NA NA No BSL

VOLATILE ORGANIC COMPOUNDS

78-93-3 2-BUTANONE 7.80E-01 J 7.80E-01 J ug/L C10-AA02-SW-01-0.0 1/1 5.00E+00 - 5.00E+00 7.80E-01 NA 4.90E+03 N NA NA No BSL

75-15-0 CARBON DISULFIDE 1.45E-01 J 1.45E-01 J ug/L C10-AA02-SW-01-0.0 1/1 2.00E+00 - 2.00E+00 1.45E-01 NA 7.20E+02 N NA NA No BSL

74-87-3 CHLOROMETHANE 4.30E+00  4.30E+00  ug/L C10-AA02-SW-01-0.0 1/1 2.00E+00 - 2.00E+00 4.30E+00 NA 1.90E+02 N NA NA No BSL

108-88-3 TOLUENE 3.65E+00 3.65E+00 ug/L C10-AA02-SW-01-0.0 1/1 1.00E+00 - 1.00E+00 3.65E+00 NA 8.60E+02 N NA NA No BSL

(1)  Minimum/maximum detected concentration. Definitions: ARAR = Applicable or Relevant and Appropriate

(2)  Maximum concentration used as screening value. C = Carcinogenic

(3)  Background values are not included as part of the COPC selection process. COPC = Constituent of Potential Concern

N = Non-Carcinogenic

NA = Not Applicable

(5)  Rationale Codes Selection  Reason: ASL = Above Screening Toxicity Level TBC = To Be Considered

NSL = No Screening Level ug/L = micrograms per liter

Deletion Reason: BSL = Below Screening Toxicity Level AOC = Area of Concern

NUT = Nutrient Data Qualifiers:J = Value is estimated.

Gray shading identifies COPCs.

(4)  USEPA Regional Screening Levels, USEPA, April 2012.  For non-carcinogens, value shown is equal to 1/10 the tap water value.  For carcinogens the value shown is equal to the tap 

water value.  To account for surface waer exposure, the value has been increased by a factor of 10.
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TABLE I-3.1

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Surface soil

Exposure Medium:  Surface soil

Exposure Point:  EU8

Medium 

EPC Value
Medium EPC Statistic

Medium EPC 

Rationale

EXPLOSIVES

1,3-DINITROBENZENE mg/kg 1.03E+00 6.79E-01 3.30E+00  mg/kg 6.79E-01 95%UCLM-KMp USEPA ProUCL

2,4,6-TRINITROTOLUENE mg/kg 1.43E+03 6.00E+03 1.90E+04 J mg/kg 6.00E+03 95%UCLM-KMC USEPA ProUCL

2,4-DINITROTOLUENE mg/kg 3.25E+00 7.03E+00 2.60E+01 J mg/kg 7.03E+00 95%UCLM-KMC USEPA ProUCL

2,6-DINITROTOLUENE mg/kg 3.14E+00 3.08E+00 2.20E+01 J mg/kg 3.08E+00 95%UCLM-BCA USEPA ProUCL

2-AMINO-4,6-DINITROTOLUENE mg/kg 2.33E+01 6.79E+01 1.70E+02 J mg/kg 6.79E+01 95%UCLM-KMC USEPA ProUCL

2-NITROTOLUENE mg/kg 2.99E+00 3.09E+00 1.40E+01 NJ mg/kg 3.09E+00 95%UCLM-KMC USEPA ProUCL

4-AMINO-2,6-DINITROTOLUENE mg/kg 1.89E+01 4.84E+01 1.30E+02  mg/kg 4.84E+01 95%UCLM-KMC USEPA ProUCL

RDX mg/kg 1.69E+00 7.70E-01 6.30E+00 J mg/kg 7.70E-01 95%UCLM-KMt USEPA ProUCL

BARIUM mg/kg 1.37E+03 2.85E+03 9.71E+03  mg/kg 2.85E+03 95%UCLM-C USEPA ProUCL

CADMIUM mg/kg 1.52E+01 6.27E+01 1.84E+02 J mg/kg 6.27E+01 95%UCLM-KMC USEPA ProUCL

CHROMIUM (HEXAVALENT) mg/kg 1.22E+01 7.48E+01 1.70E+02 J mg/kg 7.48E+01 95%UCLM-KMC USEPA ProUCL

COPPER mg/kg 3.59E+02 9.60E+02 4.79E+03  mg/kg 9.60E+02 95%UCLM-C USEPA ProUCL

LEAD mg/kg 4.96E+02 1.30E+03 2.76E+03 J mg/kg 4.96E+02 Mean USEPA 1994

NICKEL mg/kg 6.10E+01 1.86E+02 6.99E+02 J mg/kg 1.86E+02 95%UCLM-KMC USEPA ProUCL

THALLIUM mg/kg 7.63E-01 7.50E-01 1.80E+00 J mg/kg 7.50E-01 95%UCLM-KMp USEPA ProUCL

ZINC mg/kg 8.64E+03 2.96E+04 5.23E+04 J mg/kg 2.96E+04 95%UCLM-KMC USEPA ProUCL

BENZO[A]PYRENE mg/kg NA NA 1.79E-01  mg/kg 1.79E-01 Maximum Low %Detects

Note:  EPC statistics are presented in Attachment 3.

95%UCLM-BCA indicates that the 95 percent upper confidence limit on the mean is based on the Kaplan-Meier (KM) Bias-Corrected Accelerated (BCA) percentile bootstrap test.

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.

95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.

95%UCLM-KMp indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) percentile boostrap test.

95%UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test.

Low %Detects indicates low percentage of detects.

EPC = Exposure Point Concentration

J = Value is estimated.

mg/kg = milligrams per kilogram

NA = Not Applicable

NJ = Identification of Chemical Questionable, Inorganics

PAHs = Polynuclear Aromatic Hydrocarbons

UCL = Upper Confidence Limit

USEPA 1994 = Mean concentration used for lead EPC in accordance with USEPA, 1994.  Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children.  Office 

of Emergency and Remedial Response, Washington, D.C.  USEPA/540/R-93/081.  February
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TABLE I-3.2

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY- SURFACE SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Surface soil

Exposure Medium:  Surface soil

Exposure Point:  EU8

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

EXPLOSIVES

2,4,6-TRINITROTOLUENE mg/kg 1.43E+03 6.00E+03 1.90E+04 J mg/kg 6.00E+03 95%UCLM-KMC USEPA ProUCL

2,4-DINITROTOLUENE mg/kg 3.25E+00 7.03E+00 2.60E+01 J mg/kg 7.03E+00 95%UCLM-KMC USEPA ProUCL

2-NITROTOLUENE mg/kg 2.99E+00 3.09E+00 1.40E+01 NJ mg/kg 3.09E+00 95%UCLM-KMC USEPA ProUCL

CHROMIUM (HEXAVALENT) mg/kg 1.22E+01 7.48E+01 1.70E+02 J mg/kg 7.48E+01 95%UCLM-KMC USEPA ProUCL

COPPER mg/kg 3.59E+02 9.60E+02 4.79E+03  mg/kg 9.60E+02 95%UCLM-C USEPA ProUCL

LEAD mg/kg 4.96E+02 1.30E+03 2.76E+03 J mg/kg 4.96E+02 Mean USEPA 1994

ZINC mg/kg 8.64E+03 2.96E+04 5.23E+04 J mg/kg 2.96E+04 95%UCLM-KMC USEPA ProUCL

Note:  EPC statistics are presented in Attachment 3.

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.

95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.

EPC = Exposure Point Concentration

J = Value is estimated.

mg/kg = milligrams per kilogram

NA = Not Applicable

NJ = Identification of Chemical Questionable, Inorganics

UCL = Upper Confidence Limit

USEPA 1994 = Mean concentration used for lead EPC in accordance with USEPA, 1994.  Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children.  

Office of Emergency and Remedial Response, Washington, D.C.  USEPA/540/R-93/081.  February
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TABLE I-3.3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil

Exposure Point:  EU8

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

EXPLOSIVES

2,4,6-TRINITROTOLUENE mg/kg 4.68E+00 4.24E+00 2.30E+01  mg/kg 4.24E+00 95%UCLM-KMt USEPA ProUCL

CHROMIUM (HEXAVALENT) mg/kg 3.90E-01 6.10E-01 6.10E-01  mg/kg 6.10E-01 95%UCLM-KMp USEPA ProUCL

THALLIUM mg/kg 3.32E-01 3.27E-01 6.70E-01  mg/kg 3.27E-01 95%UCLM-KMt USEPA ProUCL

Note:  EPC statistics are presented in Attachment 3.

95%UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test.

95%UCLM-KMp indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) percentile boostrap test.

EPC = Exposure Point Concentration

J = Value is estimated.

mg/kg = milligrams per kilogram

NA = Not Applicable

UCL = Upper Confidence Limit

INORGANICS
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Arithmetic
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TABLE I-3.4

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SUBSURFACE SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Subsurface soil

Exposure Medium:  Subsurface soil

Exposure Point:  EU8

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

No COPCs

EPC = Exposure Point Concentration

mg/kg = milligrams per kilogram

UCL = Upper Confidence Limit

Constituent of Potential Concern Units
Arithmetic

Mean
95% UCL

Reasonable Maximum Exposure
Maximum 

Detected 

Concentration

EPC

Units

Maximum 

Qualifier
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TABLE I-3.5

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - RESIDENTIAL

Scenario Timeframe:  Future-Residential

Medium:  Total soil

Exposure Medium:  Total soil

Exposure Point:  EU8

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

EXPLOSIVES

1,3-DINITROBENZENE mg/kg 8.22E-01 3.48E-01 3.30E+00  mg/kg 3.48E-01 95%UCLM-KMt USEPA ProUCL

2,4,6-TRINITROTOLUENE mg/kg 1.06E+03 4.11E+03 1.90E+04 J mg/kg 4.11E+03 95%UCLM-KMC USEPA ProUCL

2,4-DINITROTOLUENE mg/kg 2.91E+00 2.56E+00 2.60E+01 J mg/kg 2.56E+00 95%UCLM-BCA USEPA ProUCL

2,6-DINITROTOLUENE mg/kg 2.87E+00 2.05E+00 2.20E+01 J mg/kg 2.05E+00 95%UCLM-KMt USEPA ProUCL

2-AMINO-4,6-DINITROTOLUENE mg/kg 1.95E+01 4.72E+01 1.70E+02 J mg/kg 4.72E+01 95%UCLM-KMC USEPA ProUCL

2-NITROTOLUENE mg/kg 2.99E+00 1.63E+00 1.40E+01 NJ mg/kg 1.63E+00 95%UCLM-KMC USEPA ProUCL

4-AMINO-2,6-DINITROTOLUENE mg/kg 1.49E+01 3.34E+01 1.30E+02  mg/kg 3.34E+01 95%UCLM-KMC USEPA ProUCL

RDX mg/kg 1.69E+00 6.12E-01 6.30E+00 J mg/kg 6.12E-01 95%UCLM-KMt USEPA ProUCL

BARIUM mg/kg 9.54E+02 2.01E+03 9.71E+03  mg/kg 2.01E+03 95%UCLM-C USEPA ProUCL

CADMIUM mg/kg 1.15E+01 4.28E+01 1.84E+02 J mg/kg 4.28E+01 95%UCLM-KMC USEPA ProUCL

CHROMIUM (HEXAVALENT) mg/kg 1.12E+01 5.61E+01 1.70E+02 J mg/kg 5.61E+01 95%UCLM-KMC USEPA ProUCL

COPPER mg/kg 2.51E+02 6.64E+02 4.79E+03  mg/kg 6.64E+02 95%UCLM-C USEPA ProUCL

IRON mg/kg 2.78E+04 4.69E+04 1.82E+05 mg/kg 4.69E+04 95%UCLM-C USEPA ProUCL

LEAD mg/kg 3.36E+02 7.34E+02 2.76E+03 J mg/kg 3.36E+02 Mean USEPA 1994

NICKEL mg/kg 4.65E+01 1.06E+02 6.99E+02 J mg/kg 1.06E+02 95%UCLM-KMC USEPA ProUCL

THALLIUM mg/kg 4.97E-01 3.31E-01 1.80E+00 J mg/kg 3.31E-01 95%UCLM-KMt USEPA ProUCL

ZINC mg/kg 5.78E+03 2.08E+04 5.23E+04 J mg/kg 2.08E+04 95%UCLM-KMC USEPA ProUCL

BENZO[A]PYRENE mg/kg NA NA 1.79E-01  mg/kg 1.79E-01 Maximum Low %Detects

INORGANICS

PAHS

Constituent of Potential Concern Units
Arithmetic

Mean
95% UCL

Reasonable Maximum Exposure
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Concentration

EPC

Units

Maximum 

Qualifier
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TABLE I-3.5

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - RESIDENTIAL

Note:  EPC statistics are presented in Attachment 3.

95%UCLM-BCA indicates that the 95 percent upper confidence limit on the mean is based on the Kaplan-Meier (KM) Bias-Corrected Accelerated (BCA) percentile bootstrap test.

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.

95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.

95%UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test.

Low %Detects indicates low percentage of detects.

EPC = Exposure Point Concentration

J = Value is estimated.

mg/kg = milligrams per kilogram

NA = Not Applicable

NJ = Identification of Chemical Questionable, Inorganics

PAHs = Polynuclear Aromatic Hydrocarbons

UCL = Upper Confidence Limit

USEPA 1994 = Mean concentration used for lead EPC in accordance with USEPA, 1994.  Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children.  Office 

of Emergency and Remedial Response, Washington, D.C.  USEPA/540/R-93/081.  February
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TABLE I-3.6

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY - TOTAL SOIL - INDUSTRIAL

Scenario Timeframe:  Current/Future-Industrial

Medium:  Total soil

Exposure Medium:  Total soil

Exposure Point:  EU8

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

EXPLOSIVES

2,4,6-TRINITROTOLUENE mg/kg 1.06E+03 4.11E+03 1.90E+04 J mg/kg 4.11E+03 95%UCLM-KMC USEPA ProUCL

2,4-DINITROTOLUENE mg/kg 2.91E+00 2.56E+00 2.60E+01 J mg/kg 2.56E+00 95%UCLM-BCA USEPA ProUCL

2-NITROTOLUENE mg/kg 2.99E+00 1.63E+00 1.40E+01 NJ mg/kg 1.63E+00 95%UCLM-KMC USEPA ProUCL

CADMIUM mg/kg 1.15E+01 4.28E+01 1.84E+02 J mg/kg 4.28E+01 95%UCLM-KMC USEPA ProUCL

CHROMIUM (HEXAVALENT) mg/kg 1.12E+01 5.61E+01 1.70E+02 J mg/kg 5.61E+01 95%UCLM-KMC USEPA ProUCL

COPPER mg/kg 2.51E+02 6.64E+02 4.79E+03  mg/kg 6.64E+02 95%UCLM-C USEPA ProUCL

IRON mg/kg 2.78E+04 4.69E+04 1.82E+05 mg/kg 4.69E+04 95%UCLM-C USEPA ProUCL

LEAD mg/kg 3.36E+02 7.34E+02 2.76E+03 J mg/kg 3.36E+02 Mean USEPA 1994

ZINC mg/kg 5.78E+03 2.08E+04 5.23E+04 J mg/kg 2.08E+04 95%UCLM-KMC USEPA ProUCL

Note:  EPC statistics are presented in Attachment 3.

95%UCLM-BCA indicates that the 95 percent upper confidence limit on the mean is based on the Kaplan-Meier (KM) Bias-Corrected Accelerated (BCA) percentile bootstrap test.

95%UCLM-C indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Chebyshev test.

95%UCLM-KMC indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) Chebyshev test.

95%UCLM-KMt indicates that the 95 percent upper confidence limit on the mean is based on the non-parametric Kaplan-Meier (KM) student's t-test.

EPC = Exposure Point Concentration

J = Value is estimated.

mg/kg = milligrams per kilogram

NJ = Identification of Chemical Questionable, Inorganics

UCL = Upper Confidence Limit

USEPA 1994 = Mean concentration used for lead EPC in accordance with USEPA, 1994.  Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children.  

Office of Emergency and Remedial Response, Washington, D.C.  USEPA/540/R-93/081.  February
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TABLE I-3.7

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 6, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SEDIMENT - RESIDENTIAL

Scenario Timeframe:  Current/Future-Residential

Medium:  Sediment

Exposure Medium:  Sediment

Exposure Point:  AOC 6

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

ARSENIC mg/kg NA NA 7.00E+00 mg/kg 7.00E+00 Maximum N < 5

AOC = Area of Concern

EPC = Exposure Point Concentration

N < 5 indicates that the number of samples is less than 5, so the maximum detected value was used.

NA = Not Applicable

UCL = Upper Confidence Limit

mg/kg = milligrams per kilogram

EPC

Units

Reasonable Maximum Exposure

INORGANICS

Constituent of Potential Concern Units
Arithmetic

Mean
95% UCL

Maximum 
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Maximum 

Qualifier

Page 1 of 1



 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.



TABLE I-3.8

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

LAKE ONTARIO ORDNANCE WORKS (LOOW)

 AREA OF CONCERN 6, OCCIDENTAL CHEMICAL CORPORATION PROPERTY - SURFACE WATER

Scenario Timeframe:  Current/Future

Medium:  Surface water

Exposure Medium:  Surface water

Exposure Point:  AOC 6

Medium 

EPC Value

Medium EPC 

Statistic

Medium EPC 

Rationale

3-NITROTOLUENE ug/L NA NA 2.80E+00 J ug/L 2.80E+00 Maximum N < 5

ALUMINUM ug/L NA NA 1.95E+04 J ug/L 1.95E+04 Maximum N < 5

ARSENIC ug/L NA NA 1.16E+01 J ug/L 1.16E+01 Maximum N < 5

COBALT ug/L NA NA 1.08E+01 ug/L 1.08E+01 Maximum N < 5

IRON ug/L NA NA 2.43E+04 ug/L 2.43E+04 Maximum N < 5

LEAD ug/L NA NA 4.28E+01 ug/L 4.28E+01 Maximum N < 5

MANGANESE ug/L NA NA 6.51E+02 ug/L 6.51E+02 Maximum N < 5

AOC = Area of Concern

EPC = Exposure Point Concentration

J = Value is estimated.

N < 5 indicates that the number of samples is less than 5, so the maximum detected value was used.

NA = Not Applicable

UCL = Upper Confidence Limit

ug/L = micrograms per liter

EPC

Units

Reasonable Maximum Exposure

EXPLOSIVES

INORGANICS

Constituent of Potential Concern Units
Arithmetic

Mean
95% UCL

Maximum Detected 

Concentration

Maximum 

Qualifier
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TABLE I-4.1

VALUES USED FOR RESIDENT ADULT DAILY SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Total Soil, Air

Exposure Point: OCCP Property

Receptor Population:  Resident

Receptor Age:  Adult

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific Chronic Daily Intake (CDI) (mg/kg/day) = 

CR Ingestion Rate mg/day 50 U.S. EPA 2011a CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 350 U.S. EPA 1991a,b

IFSMadj Mutagenic Ingestion Rate (mg-yr)/(kg-day) 31 U.S. EPA 2012a

ED-NC Exposure Duration - Noncancer yr 30 U.S. EPA 1991a,b Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

ED-C Exposure Duration-Cancer yr 24 U.S. EPA 1991a,b CS x EF x ([(ED6-16 x CR x 3) + (ED16-30 x CR x 1)]/BW) x CF / (AT)

BW Body Weight kg 70 U.S. EPA 1991a,b

AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 5,700 U.S. EPA 2004 CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.07 U.S. EPA 2004

EF Exposure Frequency event/yr 350 U.S. EPA 1991a,b

DFSMadj Mutagenic Dermal Contact Factor (mg-yr)/(kg-day) 251 U.S. EPA 2012a Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

ED-NC Exposure Duration - Noncancer yr 30 U.S. EPA 1991a,b CS x EF x ABS x ([(ED6-16 x SA x AF x 3) + (ED16-30 x SA x AF x 1)]/BW) x CF / (AT)

ED-C Exposure Duration - Cancer yr 24 U.S. EPA 1991a,b

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 24 U.S. EPA 1991a,b CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 350 U.S. EPA 1991a,b

INHMadj Mutagenic Inhalation Adjustment yr 44 U.S. EPA 2012a Mutagenic Exposure Concentration (mg/m
3
) =

ED-NC Exposure Duration - Noncancer yr 30 U.S. EPA 1991a,b CA x ET x EF x CF1 x [(ED6-16 x 3) + (ED16-30 x 1)] / (AT x CF2)

ED-C Exposure Duration - Cancer yr 24 U.S. EPA 1991a,b

AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes:

1) For exposures between 6 and <16 years of age, a 3-fold adjustment.

2) For exposures after 16 years of age, no adjustment. 

The resident adult receptor takes into account age-adjusted factors to account for an exposure over a 30 year period.  Therefore, the adult resident includes age range of 6 to 30 years of age to account 

for all exposures beyond the resident child.  For the mutagenic Chronic Daily Intake (MCDI), the following adjustments are applied according to age range evaluated:
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TABLE I-4.2

VALUES USED FOR RESIDENT CHILD DAILY SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Total Soil, Air

Exposure Point: OCCP Property

Receptor Population:  Resident

Receptor Age:  Child

Exposure Route Parameter Code Parameter Definition Units RME Value
RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 200 U.S. EPA 2011a CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 350 U.S. EPA 1991a,b

IFSMadj Mutagenic Ingestion Rate (mg-yr)/(kg-day) 427 U.S. EPA 2012a

ED Exposure Duration yr 6 U.S. EPA 1991 Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

BW Body Weight kg 15 U.S. EPA 1991 CS x EF x ([(ED0-2 x CR x 10) + (ED2-6 x CR x 3)]/BW) x CF / (AT)

AT-NC Averaging Time - Noncancer days 2,190 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 2,800 U.S. EPA 2004 CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.2 U.S. EPA 2004 Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

EF Exposure Frequency event/yr 350 U.S. EPA 1991a,b CS x EF x ABS x ([(ED0-2 x SA x AF x 10) + (ED2-6 x SA x AF x 3)]/BW) x CF / (AT)

DFSMadj Mutagenic Dermal Contact Factor (mg-yr)/(kg-day) 1,195 U.S. EPA 2012a

ED Exposure Duration yr 6 U.S. EPA 1991a,b

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 15 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 2,190 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 24 U.S. EPA 1991a,b CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 350 U.S. EPA 1991a,b

INHMadj Mutagenic Inhalation Adjustment yr 32 U.S. EPA 2012a Mutagenic Exposure Concentration (mg/m
3
) =

ED Exposure Duration yr 6 U.S. EPA 1991a,b CA x ET x CF1 x EF x [(ED0-2 x 10) + (ED2-6 x 3)] / (AT x CF2)

AT-NC Averaging Time - Noncancer days 2,190 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: For the mutagenic Chronic Daily Intake (MCDI), the following adjustments are applied according to age range evaluated:

1) For exposures before 2 years of age, a 10-fold adjustment.

2) For exposures between 2 and <6 years of age, a 3-fold adjustment.
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TABLE I-4.3

VALUES USED FOR ADULT TRESPASSER DAILY SURFACE SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Current/Future

Medium: Soil

Exposure Medium:  Surface Soil, Air

Exposure Point: OCCP Property

Receptor Population:  Trespasser

Receptor Age:  Adult

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 50 U.S. EPA 2011a (1) CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 52 BPJ(2)

ED Exposure Duration yr 30 BPJ(1)

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 5,700 U.S. EPA 2004 CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.07 U.S. EPA 2004

EF Exposure Frequency event/yr 52 BPJ(2)

ED Exposure Duration yr 30 BPJ(1)

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 10,950 U.S. EPA 1989

AT-C Averaging Time - Cancer days 2.6E+04 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 2 BPJ CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 52 BPJ(2)

ED Exposure Duration yr 30 BPJ(1)

AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: Adult Trespasser is exposed to surface soil only.  

BPJ = Best Professional Judgement

(1)  The ingestion rate, exposure duration, skin surface area, and adherence factor for the adult trespasser was conservatively set at the same rate as an adult resident.

(2)  Assumed exposure at 1 day/week.

(3)  No mutagenic adjustment factors are applied to this receptor due to an age range of >16 years.
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TABLE I-4.4

VALUES USED FOR ADOLESCENT TRESPASSER DAILY SURFACE SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Current/Future

Medium: Soil

Exposure Medium:  Surface Soil, Air

Exposure Point: OCCP Property

Receptor Population:  Trespasser

Receptor Age:  Adolescent

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 100 U.S. EPA 2011a (1) CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 52 BPJ(2)

IFSMadj Mutagenic Ingestion Rate unitless 3 U.S. EPA 2005a,b

ED Exposure Duration yr 10 BPJ(3) Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

BW Body Weight kg 45 U.S. EPA 2011a (4) CS x CR x EF x ED x CF x IFSMadj / (BW x AT)

AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 3,700 U.S. EPA 2011a (5) CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.2 U.S. EPA 2004 (6)

EF Exposure Frequency event/yr 52 BPJ(2)

DFSMadj Mutagenic Dermal Contact Factor unitless 3 U.S. EPA 2005a,b Mutagenic Chronic Daily Intake (MCDI) (mg/kg/day) =

ED Exposure Duration yr 10 BPJ(3) CS x SA x AF x ABS x EF x ED x CF x DFSMadj / (BW x AT)

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 45 U.S. EPA 2011a (4)

AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 2 BPJ CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 52 BPJ(2)

INHMadj Mutagenic Inhalation Adjustment unitless 3 U.S. EPA 2005a,b Mutagenic Exposure Concentration (mg/m
3
) =

ED Exposure Duration yr 10 BPJ(3) CA x CF1 x ET x EF x ED x INHMadj / AT x CF2

AT-NC Averaging Time - Noncancer days 3,650 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: Adolescent Trespasser is exposed to surface soil only.  

BPJ = Best Professional Judgement

(1) The ingestion rate is taken from Table 5-1 of USEPA 2011a, for age range 6 to <21 years.

(2)  Assumes 2 days/week during warm months (6 months).

(3)  Assumed adolescent trespasser from ages 6 to 16.

(4)  Taken from Table 8-1 of USEPA 2011a, equal to the average of two age ranges: 6 to <11 years and 11 to <16 years.

(5)  Taken from Table 7-2 of USEPA 2011a, equal to the average of two age ranges: 6 to <11 years and 11 to <16 years.  Assuming head, hands, forearms, and lower legs are exposed.

(6)  The adherence factor is conservatively equal to that of a resident child.

For the mutagenic Chronic Daily Intake (MCDI), the following adjustments are applied according to age range evaluated:

1) For exposures between 7 and <16 years of age, a 3-fold adjustment.
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TABLE I-4.5

VALUES USED FOR MAINTENANCE WORKER DAILY SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil, Air

Exposure Point: OCCP Property

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 100 U.S. EPA 1991a,b CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 3,300 U.S. EPA 2004 (1) CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.07 U.S. EPA 2004

EF Exposure Frequency event/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 8 U.S. EPA 1991a,b CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: Operations/Maintenance Worker is exposed to surface soil only.  No mutagenic adjustment factors are applied to this receptor due to an age range of >16 years.

(1)  Assumes only head, hands, and forearms are exposed
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TABLE I-4.6

VALUES USED FOR COMMERCIAL WORKER DAILY SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil, Air

Exposure Point: OCCP Property

Receptor Population: Commercial Worker

Receptor Age: Adult

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 50 U.S. EPA 2011a CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 3,300 U.S. EPA 2004 CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.02 U.S. EPA 2004

EF Exposure Frequency event/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

CF Conversion Factor kg/mg 1.E-06 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 1 BPJ CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 25 U.S. EPA 1991a,b

AT-NC Averaging Time - Noncancer days 9,125 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: Commercial Worker is exposed to surface soil only.  

(1)  No mutagenic adjustment factors are applied to this receptor due to an age range of >16 years.
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TABLE I-4.7

VALUES USED FOR CONSTRUCTION WORKER DAILY SOIL INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Total Soil, Air

Exposure Point: OCCP Property

Receptor Population: Construction Worker

Receptor Age:  Adult

Exposure Route
Parameter 

Code
Parameter Definition Units RME Value

RME 

Rationale/Reference
Equation / Model Name

Ingestion CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

CR Ingestion Rate mg/day 480 U.S. EPA 1991a,b CS x CR x EF x ED x CF / (BW x AT)

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 1 BPJ (1)

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 365 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

Dermal CS Chemical Concentration in Soil mg/kg Chemical-Specific Chemical-Specific CDI (mg/kg/day) = 

SA Surface Area for Contact cm
2
/event 3,300 U.S. EPA 2004 (2) CS x SA x AF x ABS x EF x ED x CF / (BW x AT)

ABS Dermal Absorption Fractions unitless Chemical-Specific U.S. EPA 2004

AF Adherence Factor mg/cm
2

0.2 U.S. EPA 2004

EF Exposure Frequency event/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 1 BPJ (1)

CF Conversion Factor kg/mg 1.0E-06 U.S. EPA 1989

BW Body Weight kg 70 U.S. EPA 1989

AT-NC Averaging Time - Noncancer days 365 U.S. EPA 1989

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 1989

Inhalation CA Chemical Concentration in Air mg/m
3

Chemical-Specific Chemical-Specific Exposure Concentration (mg/m
3
) = 

ET Exposure Time hours/day 8 BPJ CA x CF1 x ET x EF x ED / AT x CF2

CF1 Conversion Factor ug/mg 1,000 U.S. EPA 2009a Note:  CF1 is only used in carcinogenic exposure concentration calculations

CF2 Conversion Factor hr/day 24 U.S. EPA 2009a

EF Exposure Frequency day/yr 250 U.S. EPA 1991a,b

ED Exposure Duration yr 1 BPJ (1)

AT-NC Averaging Time - Noncancer days 365 U.S. EPA 2009a

AT-C Averaging Time - Cancer days 25,550 U.S. EPA 2009a

Notes: BPJ = Best Professional Judgement.  No mutagenic adjustment factors are applied to this receptor due to an age range of >16 years.

(1) Construction events are assumed to extend for up to one year total in duration.

(2)  Assumes only head, hands, and forearms are exposed
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TABLE I-4.8

VALUES USED FOR DAILY FOOD EXPOSURE INTAKE EQUATIONS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Scenario Timeframe: Future

Medium:  All

Exposure Medium: Game

Exposure Point: OCCP Property

Receptor Population: Resident, Trespasser

Receptor Age: Adult, Adolescent, Child

Exposure Route
Parameter 

Code
Parameter Definition Units

RME Value 

Resident Adult

RME Value 

Resident Child
RME Value Trespasser Adult

RME Value Trespasser 

Adolescent
RME Rationale/Reference Equation / Model Name

Ingestion CF Contaminant Concentration in food mg/kg chemical-specific chemical-specific chemical-specific chemical-specific CDI for Home-grown produce (mg/kg/day) = 

EFg Exposure Frequency for game meat meals/yr 48 48 48 48 BPJ (1) CF x FVc x EFf x CFpf x ED / (BW x AT)

EFf Exposure Frequency for food meals/yr 1,050 1,050 NA NA BPJ (2)

FVc Fruit and Veg consumption kg/meal 0.5 0.1 NA NA U.S. EPA 1997 and 2011a (3) CDI for Game Meat (mg/kg/day) = 

Gc Game (deer) consumption kg/meal 0.17 0.057 0.17 0.17 BPJ (4) CF x Gc x CFm x EFg x ED / (BW x AT)

CFpf Contamination fraction of plant food unitless 0.05 0.05 NA NA U.S. EPA 1997 (5)

CFm Fraction of time spent at site unitless 0.009 0.009 0.009 0.009 BPJ (6)

ED Exposure Duration years 30 6 30 10 U.S. EPA 1991

BW Body Weight kg 70 15 70 45 U.S. EPA 1991

AT-NC Averaging Time - Non-carcinogen days 10,950 2,190 10,950 3,650 U.S. EPA 1989

AT-C Averaging Time - Carcinogen days 25,550 25,550 25,550 25,550 U.S. EPA 1989

Notes: (1) Exposure frequency for game meat is assumed at 4 meals of game meat per month.

(2) Assumes 3 meals per day at 350 days/year.

(3) RME rate of 22.4 g/kg-day (12.4 for fruit and 10 for vegetables) for total intake of fruit and vegetables converted for 70 kg adult and 15 kg child (U.S. EPA 1997, Table 1-2).

(4) Ingestion of deer meat is assumed at a rate of 6 ounces/meal for an adult and an adolescent and 2 ounces/meal for the child based on a dry weight (cooked) basis.

(5) Suburban rate for fruit and vegetables, Table 13-71 of USEPA 1997, approximately 5%.

(6)  The home range for a white-tailed deer in northern New York State is approximately 233 hectares to 135 hectares, depending upon the season and sex of the deer.  The size of areas of concern in the Occidential Property are approximately 3 acres.  

Based upon the home range of the deer and the area of the site, the expected time spent at the site is approximately 0.5% to 1%. 
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TABLE I-5.1

NON-CANCER TOXICITY DATA - ORAL/DERMAL

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Constituent of Potential Concern
Chronic/ 

Subchronic

Oral RfD 

Value      

(mg/kg-day)

Oral to Dermal 

Adjustment Factor 

(GI ABS) 
(3)

Adjusted Dermal 

RfD 
(4)       

(mg/kg bw-day)

Primary Target Organ

Combined 

Uncertainty/ 

Modifying 

Factors

Sources of RfD: 

Target Organ 
(5)

Dates of RfD: 

Target Organ 
(5)  

(mm/dd/yy)

Explosives

2-AMINO-4,6-DINITROTOLUENE
(1) Chronic 2.0E-03 1 2.0E-03 CNS, Digestive System 100/1 IRIS 4/16/2012

4-AMINO-2,6-DINITROTOLUENE
(1) Chronic 2.0E-03 1 2.0E-03 CNS, Digestive System 100/1 IRIS 4/16/2012

2,4-DINITROTOLUENE Chronic 2.0E-03 1 2.0E-03 CNS, Digestive System 100/1 IRIS 4/16/2012

2,6-DINITROTOLUENE Chronic 1.0E-03 1 1.0E-03 CNS, Liver, and Blood 300/1 PPRTV 12/13/2004

RDX Chronic 3.0E-03 1 3.0E-03 Prostate 100/1 IRIS 4/16/2012

1,3-DINITROBENZENE Chronic 1.0E-04 1 1.0E-04 Spleen 1000/1 IRIS 4/16/2012

2,4,6-TRINITROTOLUENE Chronic 5.0E-04 1 5.0E-04 Liver 1000/1 IRIS 4/16/2012

2-NITROTOLUENE Chronic 9.0E-04 1 9.0E-04 Bone Marrow 1000/1 PPRTV 8/15/2008

Inorganics

ARSENIC Chronic 3.0E-04 1 3.0E-04 Skin 3/1 IRIS 4/16/2012

BARIUM Chronic 2.0E-01 0.07 1.4E-02 Kidneys 300/1 IRIS 4/16/2012

CADMIUM Chronic 1.0E-03 0.025 2.5E-05 Kidneys 10/1 IRIS 4/16/2012

CHROMIUM (HEXAVALENT) Chronic 3.0E-03 0.025 7.5E-05 None 300/1 IRIS 4/16/2012

COPPER Chronic 4.0E-02 1 4.0E-02 Liver and Kidneys 1000/1 HEAST 1997

IRON Chronic 7.0E-01 1 7.0E-01 Gastrointestinal System 1.5/1 PPRTV 9/11/2006

MERCURY 
(2) Chronic 1.0E-04 0.07 7.0E-06 CNS 10/1 IRIS 4/16/2012

NICKEL Chronic 2.0E-02 0.04 8.0E-04 Body Weight 300/1 IRIS 4/16/2012

ZINC Chronic 3.0E-01 1 3.0E-01 Blood 3/1 IRIS 4/16/2012

PAHs

BENZO(A)PYRENE NA NA 1 NA NA NA/NA IRIS 4/16/2012

Pesticides/PCBs

4,4'-DDT Chronic 5.0E-04 1 5.0E-04 Liver 100/1 IRIS 4/16/2012

GI ABS = Gastrointestional Absorption factors

RfD = Reference Dose

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls

CNS = Central Nervous System

NA =   Not Applicable

(1) Toxicity values taken from 2,4-Dinitrotoluene as a surrogate in accordance with USEPA guidance (USEPA 2011a).

(2) Toxicity values for ingestion of mercury assume methylmercury.

(3) Taken from USEPA 2004 Guidance.

(4) Dermal toxicological values adjusted from oral values using USEPA 2004 recommended chemical-specific GI ABS.  RfDs are multiplied by the GI ABS.

(5) IRIS - Integrated Risk Information System.  For IRIS values, the date IRIS was searched is provided.

 HEAST - Health Effects Assessment Summary Tables.  

 PPRTV - Provisional Peer-Reviewed Toxicity Value, Date of the PPRTV Support Paper is provided.
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TABLE I-5.2

NON-CANCER TOXICITY DATA - INHALATION

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Constituent of Potential Concern
Chronic/ 

Subchronic

Value Inhalation 

(RfC) (mg/m
3
)

Primary Target Organ

Combined 

Uncertainty/ 

Modifying Factors

Sources of RfC: 

Target Organ 
(2)

Dates 
(2)  

(mm/dd/yy)

Explosives

2-AMINO-4,6-DINITROTOLUENE
(1) NA NA NA NA IRIS 4/16/2012

4-AMINO-2,6-DINITROTOLUENE
(1) NA NA NA NA IRIS 4/16/2012

2,4-DINITROTOLUENE NA NA NA NA IRIS 4/16/2012

2,6-DINITROTOLUENE NA NA NA NA IRIS 4/16/2012

RDX NA NA NA NA IRIS 4/16/2012

1,3-DINITROBENZENE NA NA NA NA IRIS 4/16/2012

2,4,6-TRINITROTOLUENE NA NA NA NA IRIS 4/16/2012

2-NITROTOLUENE NA NA NA NA PPRTV 8/15/2008

Inorganics

ARSENIC Chronic 1.50E-05 Developmental, Cardiovascular System 30/1 CalEPA 4/16/2012

BARIUM Chronic 5.0E-04 Reproductive System 1000/1 HEAST 1997

CADMIUM Chronic 2.0E-05 Kidneys 30/1 CalEPA 12/1/2000

CHROMIUM (HEXAVALENT) Chronic 1.0E-04 Lungs and Blood 300/1 IRIS 4/16/2012

COPPER NA NA NA NA IRIS 4/16/2012

IRON NA NA NA NA/NA PPRTV 9/11/2006

MERCURY Chronic 3.0E-04 CNS 30/1 IRIS 4/16/2012

NICKEL Chronic 9.0E-05 Respiratory System 30/1 ATSDR 4/16/2012

ZINC NA NA NA NA IRIS 4/16/2012

PAHs

BENZO(A)PYRENE NA NA NA NA IRIS 4/16/2012

Pesticides/PCBs

4,4'-DDT NA NA NA NA IRIS 4/16/2012

RfC = Reference Concentration

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls Polychlorinated Biphenyls

NA = Not Applicable  

CNS = Central Nervous System

(1)  Toxicity values taken from 2,4-Dinitrotoluene as a surrogate in accordance with USEPA guidance (USEPA 2011a).

(2) ATSDR - Agency for Toxic Substances and Disease Registry, Minimal Risk Levels (February 2012)

IRIS - Integrated Risk Information System.  For IRIS values, the date IRIS was searched is provided.

HEAST - Health Effects Assessment Summary Tables

 PPRTV - Provisional Peer-Reviewed Toxicity Value, Date of the PPRTV Support Paper is provided.

     CalEPA - California Environmental Protection Agency, 
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TABLE I-5.3

CHEMICAL-SPECIFIC PARAMETERS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY
FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Constituent of Potential Concern Absorption Factor Reference GI ABS Reference

Explosives

2-AMINO-4,6-DINITROTOLUENE 0.006 U.S. EPA, 2004 1 U.S. EPA, 2004

4-AMINO-2,6-DINITROTOLUENE 0.009 U.S. EPA, 2004 1 U.S. EPA, 2004

2,4-DINITROTOLUENE 0.102 U.S. EPA, 2004 1 U.S. EPA, 2004

2,6-DINITROTOLUENE 0.099 U.S. EPA, 2004 1 U.S. EPA, 2004

RDX 0.015 U.S. EPA, 2004 1 U.S. EPA, 2004

1,3-DINITROBENZENE 0.1 U.S. EPA, 2004 1 U.S. EPA, 2004

2,4,6-TRINITROTOLUENE 0.1 U.S. EPA, 2004 1 U.S. EPA, 2004

2-NITROTOLUENE 0.1 U.S. EPA, 2004 1 U.S. EPA, 2004

Inorganics

ARSENIC 0.03 U.S. EPA, 2004 1 U.S. EPA, 2004

BARIUM NA U.S. EPA, 2004 0.07 U.S. EPA, 2004

CADMIUM 0.001 U.S. EPA, 2004 0.025 U.S. EPA, 2004

CHROMIUM (HEXAVALENT) NA U.S. EPA, 2004 0.025 U.S. EPA, 2004

COPPER NA U.S. EPA, 2004 1 U.S. EPA, 2004

IRON NA U.S. EPA, 2004 1 U.S. EPA, 2004

MERCURY NA U.S. EPA, 2004 0.07 U.S. EPA, 2004

NICKEL NA U.S. EPA, 2004 0.04 U.S. EPA, 2004

ZINC NA U.S. EPA, 2004 1 U.S. EPA, 2004

PAHs

BENZO(A)PYRENE 0.13 U.S. EPA, 2004 1 U.S. EPA, 2004

Pesticides/PCBs

4,4'-DDT 0.03 U.S. EPA, 2004 1 U.S. EPA, 2004

GI ABS = Gastrointestional Absorption factors

NA = Data not available.

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls
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TABLE I-6.1

CANCER TOXICITY DATA - ORAL/DERMAL

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Constituent of Potential Concern
Oral Cancer 

Slope Factor

Oral Absorption 

Efficiency for Dermal 

(GI ABS)
(1)

Absorbed Cancer 

Slope Factor for 

Dermal 
(2)

Units

Weight of Evidence/ 

Cancer Guideline 

Description

Mutagenic 

Compound
Source

Date 
(3)  

(mm/dd/yy)

Explosives

2-AMINO-4,6-DINITROTOLUENE NA 1 NA per (mg/kg-day) D PPRTV 5/17/2005

4-AMINO-2,6-DINITROTOLUENE NA 1 NA per (mg/kg-day) D PPRTV 5/17/2005

2,4-DINITROTOLUENE 3.1E-01 1 3.1E-01 per (mg/kg-day) B2 CalEPA 5/1/2009

2,6-DINITROTOLUENE 
(4) 6.8E-01 1 6.8E-01 per (mg/kg-day) B2 IRIS 4/16/2012

RDX 1.1E-01 1 1.1E-01 per (mg/kg-day) C IRIS 4/16/2012

1,3-DINITROBENZENE NA 1 NA per (mg/kg-day) D IRIS 4/16/2012

2,4,6-TRINITROTOLUENE 3.0E-02 1 3.0E-02 per (mg/kg-day) C IRIS 4/16/2012

2-NITROTOLUENE 2.2E-01 1 2.2E-01 per (mg/kg-day) B2 PPRTV 8/15/2008

Inorganics

ARSENIC 1.5E+00 1 1.5E+00 per (mg/kg-day) A IRIS 4/16/2012

BARIUM NA 0.07 NA per (mg/kg-day) D IRIS 4/16/2012

CADMIUM NA 0.025 NA per (mg/kg-day) B1 IRIS 4/16/2012

CHROMIUM (HEXAVALENT) 5.0E-01 0.025 2.0E+01 per (mg/kg-day) B2 M NJDEP 5/8/2009

COPPER NA 1 NA per (mg/kg-day) D IRIS 4/16/2012

IRON NA 1 NA per (mg/kg-day) NA PPRTV 9/11/2006

MERCURY NA 0.07 NA per (mg/kg-day) D IRIS 4/16/2012

NICKEL NA 0.04 NA per (mg/kg-day) NA IRIS 4/16/2012

ZINC NA 1 NA per (mg/kg-day) D IRIS 4/16/2012

PAHs

BENZO(A)PYRENE 7.3E+00 1 7.3E+00 per (mg/kg-day) B2 M IRIS 4/16/2012

Pesticides/PCBs

4,4'-DDT 3.4E-01 1 3.4E-01 per (mg/kg-day) B2 IRIS 4/16/2012

GI ABS = Gastrointestional Absorption factors Weight of Evidence: A - Human carcinogen

M = Chemical has been identified as having a mutagenic mode of action

NA = Not Applicable

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Biphenyls

(1) Taken from USEPA 2004 Guidance. C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity

 PPRTV - Provisional Peer-Reviewed Toxicity Value, Date of the PPRTV Support Paper is provided.

 NJDEP - New Jersey Department of Environmental Protection

 CAL EPA - California Environmental Protection Agency, Date of Technical Support Document is provided.

(3) IRIS - Integrated Risk Information System.  For IRIS values, the date IRIS was searched is 

provided.

B1 - Probable human carcinogen - indicates that limited human 

data are available

B2 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans

(2) Dermal Toxicological values adjusted from oral values using USEPA 2004 recommended 

chemical-specific GI ABS.  CSFs are divided by the GI ABS.
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TABLE I-6.2

CANCER TOXICITY DATA - INHALATION

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

Unit Risk Unit Risk Reference

Value Units Source Date 
(1)

Explosives

2-AMINO-4,6-DINITROTOLUENE NA per ug/m
3 D PPRTV 5/17/20025

4-AMINO-2,6-DINITROTOLUENE NA per ug/m
3 D PPRTV 5/17/2005

2,4-DINITROTOLUENE 8.9E-05 per ug/m
3 B2 CalEPA 5/1/2009

2,6-DINITROTOLUENE NA per ug/m
3 B2 IRIS 4/16/2012

RDX NA per ug/m
3 C IRIS 4/16/2012

1,3-DINITROBENZENE NA per ug/m
3 D IRIS 4/16/2012

2,4,6-TRINITROTOLUENE NA per ug/m
3 C IRIS 4/16/2012

2-NITROTOLUENE NA per ug/m
3 B2 PPRTV 8/15/2008

Inorganics

ARSENIC 4.3E-03 per ug/m
3 A IRIS 4/16/2012

BARIUM NA per ug/m
3 D IRIS 4/16/2012

CADMIUM 1.8E-03 per ug/m
3 B1 IRIS 4/16/2012

CHROMIUM (HEXAVALENT) 8.4E-02 per ug/m
3 A IRIS 4/16/2012

COPPER NA per ug/m
3 D IRIS 4/16/2012

IRON NA per ug/m
3 NA PPRTV 9/11/2006

MERCURY NA per ug/m
3 D IRIS 4/16/2012

NICKEL 2.6E-04 per ug/m
3 A CalEPA 5/1/2009

ZINC NA per ug/m
3 D IRIS 4/16/2012

PAHs

BENZO(A)PYRENE 1.1E-03 per ug/m
3 B2 M CalEPA 5/1/2009

Pesticides/PCBs

4,4'-DDT 9.7E-05 per ug/m
3 B2 IRIS 4/16/2012

M = Chemical has been identified as having a mutagenic mode of action Weight of Evidence:

PAHs = Polynuclear Aromatic Hydrocarbons A - Human carcinogen

PCBs = Polychlorinated Biphenyls B1 - Probable human carcinogen - 

NA = Not Applicable indicates that limited human data are available

B2 - Probable human carcinogen - 

indicates sufficient evidence in animals

 PPRTV - Provisional Peer-Reviewed Toxicity Value, Date of the PPRTV Support Paper is provided. and inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

Constituent of Potential Concern

Weight of Evidence/ 

Cancer Guideline 

Description

(1)  IRIS - Integrated Risk Information System, the date IRIS was searched is 

provided.

Mutagenic Compound

     CAL EPA - California Environmental Protection Agency, Date of Technical Support Document is 

provided.
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TABLE I-7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Current/Future

Receptor Population: Trespasser

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil EU 8 Ingestion Explosives

2-AMINO-4,6-DINITROTOLUENE 6.8E+01 (mg/kg) 3.0E-06 (mg/kg-day) NA per (mg/kg-day) -- 6.9E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 3.5E-03

4-AMINO-2,6-DINITROTOLUENE 4.8E+01 (mg/kg) 2.1E-06 (mg/kg-day) NA per (mg/kg-day) -- 4.9E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 2.5E-03

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 3.1E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 9.5E-08 7.2E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 3.6E-04

2,6-DINITROTOLUENE 3.1E+00 (mg/kg) 1.3E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 9.1E-08 3.1E-07 (mg/kg-day) 1.0E-03 (mg/kg-day) 3.1E-04

RDX 7.7E-01 (mg/kg) 3.4E-08 (mg/kg-day) 1.1E-01 per (mg/kg-day) 3.7E-09 7.8E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 2.6E-05

1,3-DINITROBENZENE 6.8E-01 (mg/kg) 3.0E-08 (mg/kg-day) NA per (mg/kg-day) -- 6.9E-08 (mg/kg-day) 1.0E-04 (mg/kg-day) 6.9E-04

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 2.6E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 7.9E-06 6.1E-04 (mg/kg-day) 5.0E-04 (mg/kg-day) 1.2E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 1.3E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 3.0E-08 3.1E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 3.5E-04

Inorganics

BARIUM 2.8E+03 (mg/kg) 1.2E-04 (mg/kg-day) NA per (mg/kg-day) -- 2.9E-04 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.4E-03

CADMIUM 6.3E+01 (mg/kg) 2.7E-06 (mg/kg-day) NA per (mg/kg-day) -- 6.4E-06 (mg/kg-day) 1.0E-03 (mg/kg-day) 6.4E-03

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) 3.3E-06 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.6E-06 7.6E-06 (mg/kg-day) 3.0E-03 (mg/kg-day) 2.5E-03

COPPER 9.6E+02 (mg/kg) 4.2E-05 (mg/kg-day) NA per (mg/kg-day) -- 9.8E-05 (mg/kg-day) 4.0E-02 (mg/kg-day) 2.4E-03

NICKEL 1.9E+02 (mg/kg) 8.1E-06 (mg/kg-day) NA per (mg/kg-day) -- 1.9E-05 (mg/kg-day) 2.0E-02 (mg/kg-day) 9.5E-04

ZINC 3.0E+04 (mg/kg) 1.3E-03 (mg/kg-day) NA per (mg/kg-day) -- 3.0E-03 (mg/kg-day) 3.0E-01 (mg/kg-day) 1.0E-02

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 7.8E-09 (mg/kg-day) 7.3E+00 per (mg/kg-day) 5.7E-08 1.8E-08 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 9.8E-06 1.3E+00

Dermal
1

Explosives

2-AMINO-4,6-DINITROTOLUENE 6.8E+01 (mg/kg) 1.4E-07 (mg/kg-day) NA per (mg/kg-day) -- 3.3E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.7E-04

4-AMINO-2,6-DINITROTOLUENE 4.8E+01 (mg/kg) 1.5E-07 (mg/kg-day) NA per (mg/kg-day) -- 3.5E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.8E-04

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 2.5E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 7.7E-08 5.8E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 2.9E-04

2,6-DINITROTOLUENE 3.1E+00 (mg/kg) 1.1E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 7.2E-08 2.5E-07 (mg/kg-day) 1.0E-03 (mg/kg-day) 2.5E-04

RDX 7.7E-01 (mg/kg) 4.0E-09 (mg/kg-day) 1.1E-01 per (mg/kg-day) 4.4E-10 9.4E-09 (mg/kg-day) 3.0E-03 (mg/kg-day) 3.1E-06

1,3-DINITROBENZENE 6.8E-01 (mg/kg) 2.4E-08 (mg/kg-day) NA per (mg/kg-day) -- 5.5E-08 (mg/kg-day) 1.0E-04 (mg/kg-day) 5.5E-04

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 2.1E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 6.3E-06 4.9E-04 (mg/kg-day) 5.0E-04 (mg/kg-day) 9.7E-01

2-NITROTOLUENE 3.1E+00 (mg/kg) 1.1E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 2.4E-08 2.5E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 2.8E-04

Inorganics

BARIUM 2.8E+03 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 1.4E-02 (mg/kg-day) --

CADMIUM 6.3E+01 (mg/kg) 2.2E-08 (mg/kg-day) NA per (mg/kg-day) -- 5.1E-08 (mg/kg-day) 2.5E-05 (mg/kg-day) 2.0E-03

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 9.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

NICKEL 1.9E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 8.0E-04 (mg/kg-day) --

ZINC 3.0E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 8.1E-09 (mg/kg-day) 7.3E+00 per (mg/kg-day) 5.9E-08 1.9E-08 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 6.5E-06 9.8E-01

Exposure Point Total 1.6E-05 2.2E+00

Exposure Medium (Surface Soil) Total 1.6E-05 2.2E+00
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TABLE I-7.1

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Current/Future

Receptor Population: Trespasser

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Air EU 8 Inhalation Explosives

2-AMINO-4,6-DINITROTOLUENE 5.6E-08 (mg/m
3
) 2.9E-07 (ug/m

3
) NA per (ug/m

3
) -- 6.7E-10 (mg/m

3
) NA (mg/m

3
) --

4-AMINO-2,6-DINITROTOLUENE 4.0E-08 (mg/m
3
) 2.0E-07 (ug/m

3
) NA per (ug/m

3
) -- 4.7E-10 (mg/m

3
) NA (mg/m

3
) --

2,4-DINITROTOLUENE 5.8E-09 (mg/m
3
) 3.0E-08 (ug/m

3
) 8.9E-05 per (ug/m

3
) 2.6E-12 6.9E-11 (mg/m

3
) NA (mg/m

3
) --

2,6-DINITROTOLUENE 2.5E-09 (mg/m
3
) 1.3E-08 (ug/m

3
) NA per (ug/m

3
) -- 3.0E-11 (mg/m

3
) NA (mg/m

3
) --

RDX 6.4E-10 (mg/m
3
) 3.2E-09 (ug/m

3
) NA per (ug/m

3
) -- 7.6E-12 (mg/m

3
) NA (mg/m

3
) --

1,3-DINITROBENZENE 5.6E-10 (mg/m
3
) 2.9E-09 (ug/m

3
) NA per (ug/m

3
) -- 6.7E-12 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 5.0E-06 (mg/m
3
) 2.5E-05 (ug/m

3
) NA per (ug/m

3
) -- 5.9E-08 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 2.6E-09 (mg/m
3
) 1.3E-08 (ug/m

3
) NA per (ug/m

3
) -- 3.0E-11 (mg/m

3
) NA (mg/m

3
) --

Inorganics

BARIUM 2.4E-06 (mg/m
3
) 1.2E-05 (ug/m

3
) NA per (ug/m

3
) -- 2.8E-08 (mg/m

3
) 5.0E-04 (mg/m

3
) 5.6E-05

CADMIUM 5.2E-08 (mg/m
3
) 2.6E-07 (ug/m

3
) 1.8E-03 per (ug/m

3
) 4.7E-10 6.2E-10 (mg/m

3
) 2.0E-05 (mg/m

3
) 3.1E-05

CHROMIUM (HEXAVALENT) 6.2E-08 (mg/m
3
) 3.1E-07 (ug/m

3
) 8.4E-02 per (ug/m

3
) 2.6E-08 7.3E-10 (mg/m

3
) 1.0E-04 (mg/m

3
) 7.3E-06

COPPER 7.9E-07 (mg/m
3
) 4.0E-06 (ug/m

3
) NA per (ug/m

3
) -- 9.4E-09 (mg/m

3
) NA (mg/m

3
) --

NICKEL 1.5E-07 (mg/m
3
) 7.8E-07 (ug/m

3
) 2.6E-04 per (ug/m

3
) 2.0E-10 1.8E-09 (mg/m

3
) 9.0E-05 (mg/m

3
) 2.0E-05

ZINC 2.4E-05 (mg/m
3
) 1.2E-04 (ug/m

3
) NA per (ug/m

3
) -- 2.9E-07 (mg/m

3
) NA (mg/m

3
) --

PAHs

BENZO(A)PYRENE 1.5E-10 (mg/m
3
) 7.5E-10 (ug/m

3
) 1.1E-03 per (ug/m

3
) 8.3E-13 1.8E-12 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 2.7E-08 1.1E-04

Exposure Point Total 2.7E-08 1.1E-04

Exposure Medium (Air) Total 2.7E-08 1.1E-04

Game Meat EU 8 Ingestion Explosives

RDX 6.4E-08 (mg/kg) 7.9E-14 (mg/kg-day) 1.1E-01 per (mg/kg-day) 8.7E-15 1.8E-13 (mg/kg-day) 3.0E-03 (mg/kg-day) 6.1E-11

Inorganics

BARIUM 7.1E-03 (mg/kg) 8.8E-09 (mg/kg-day) NA per (mg/kg-day) -- 2.0E-08 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.0E-07

CADMIUM 1.6E-04 (mg/kg) 2.0E-10 (mg/kg-day) NA per (mg/kg-day) -- 4.6E-10 (mg/kg-day) 1.0E-03 (mg/kg-day) 4.6E-07

CHROMIUM (HEXAVALENT) 6.7E-03 (mg/kg) 8.2E-09 (mg/kg-day) 5.0E-01 per (mg/kg-day) 4.1E-09 1.9E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 6.4E-06

COPPER 1.9E-01 (mg/kg) 2.3E-07 (mg/kg-day) NA per (mg/kg-day) -- 5.4E-07 (mg/kg-day) 4.0E-02 (mg/kg-day) 1.4E-05

MERCURY 8.3E-06 (mg/kg) 1.0E-11 (mg/kg-day) NA per (mg/kg-day) -- 2.4E-11 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.4E-07

NICKEL 2.0E-02 (mg/kg) 2.5E-08 (mg/kg-day) NA per (mg/kg-day) -- 5.8E-08 (mg/kg-day) 2.0E-02 (mg/kg-day) 2.9E-06

ZINC 5.2E-02 (mg/kg) 6.4E-08 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-07 (mg/kg-day) 3.0E-01 (mg/kg-day) 5.0E-07

PAHs

BENZO(A)PYRENE 1.1E-02 (mg/kg) 1.4E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.0E-07 3.2E-08 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 4.3E-03 (mg/kg) 5.3E-09 (mg/kg-day) 3.4E-01 per (mg/kg-day) 1.8E-09 1.2E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 2.5E-05

Exp. Route Total 1.1E-07 4.9E-05

Exposure Point Total 1.1E-07 4.9E-05

Exposure Medium (Game Meat) Total 1.1E-07 4.9E-05

Soil Total 2.E-05 2

Total of Receptor Risks Across All Media 2.E-05 Total of Receptor Hazards Across All Media 2

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.2

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Current/Future

Receptor Population: Trespasser

Receptor Age: Adolescent

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil EU 8 Ingestion Explosives

2-AMINO-4,6-DINITROTOLUENE 6.8E+01 (mg/kg) 3.1E-06 (mg/kg-day) NA per (mg/kg-day) -- 2.2E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.1E-02

4-AMINO-2,6-DINITROTOLUENE 4.8E+01 (mg/kg) 2.2E-06 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 7.7E-03

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 3.2E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 9.9E-08 2.2E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.1E-03

2,6-DINITROTOLUENE 3.1E+00 (mg/kg) 1.4E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 9.5E-08 9.8E-07 (mg/kg-day) 1.0E-03 (mg/kg-day) 9.8E-04

RDX 7.7E-01 (mg/kg) 3.5E-08 (mg/kg-day) 1.1E-01 per (mg/kg-day) 3.8E-09 2.4E-07 (mg/kg-day) 3.0E-03 (mg/kg-day) 8.1E-05

1,3-DINITROBENZENE 6.8E-01 (mg/kg) 3.1E-08 (mg/kg-day) NA per (mg/kg-day) -- 2.1E-07 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.1E-03

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 2.7E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 8.1E-06 1.9E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 3.8E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 1.4E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 3.1E-08 9.8E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 1.1E-03

Inorganics

BARIUM 2.8E+03 (mg/kg) 1.3E-04 (mg/kg-day) NA per (mg/kg-day) -- 9.0E-04 (mg/kg-day) 2.0E-01 (mg/kg-day) 4.5E-03

CADMIUM 6.3E+01 (mg/kg) 2.8E-06 (mg/kg-day) NA per (mg/kg-day) -- 2.0E-05 (mg/kg-day) 1.0E-03 (mg/kg-day) 2.0E-02

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) 1.0E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 5.1E-06 2.4E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 7.9E-03

COPPER 9.6E+02 (mg/kg) 4.3E-05 (mg/kg-day) NA per (mg/kg-day) -- 3.0E-04 (mg/kg-day) 4.0E-02 (mg/kg-day) 7.6E-03

NICKEL 1.9E+02 (mg/kg) 8.4E-06 (mg/kg-day) NA per (mg/kg-day) -- 5.9E-05 (mg/kg-day) 2.0E-02 (mg/kg-day) 2.9E-03

ZINC 3.0E+04 (mg/kg) 1.3E-03 (mg/kg-day) NA per (mg/kg-day) -- 9.4E-03 (mg/kg-day) 3.0E-01 (mg/kg-day) 3.1E-02

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 2.4E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.8E-07 5.7E-08 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 1.4E-05 3.9E+00

Dermal
1

Explosives

2-AMINO-4,6-DINITROTOLUENE 6.8E+01 (mg/kg) 1.4E-07 (mg/kg-day) NA per (mg/kg-day) -- 9.5E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 4.8E-04

4-AMINO-2,6-DINITROTOLUENE 4.8E+01 (mg/kg) 1.5E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.0E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 5.1E-04

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 2.4E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 7.4E-08 1.7E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 8.4E-04

2,6-DINITROTOLUENE 3.1E+00 (mg/kg) 1.0E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 6.9E-08 7.1E-07 (mg/kg-day) 1.0E-03 (mg/kg-day) 7.1E-04

RDX 7.7E-01 (mg/kg) 3.9E-09 (mg/kg-day) 1.1E-01 per (mg/kg-day) 4.3E-10 2.7E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 9.0E-06

1,3-DINITROBENZENE 6.8E-01 (mg/kg) 2.3E-08 (mg/kg-day) NA per (mg/kg-day) -- 1.6E-07 (mg/kg-day) 1.0E-04 (mg/kg-day) 1.6E-03

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 2.0E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 6.0E-06 1.4E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 2.8E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 1.0E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 2.3E-08 7.2E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 8.0E-04

Inorganics

BARIUM 2.8E+03 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 1.4E-02 (mg/kg-day) --

CADMIUM 6.3E+01 (mg/kg) 2.1E-08 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-07 (mg/kg-day) 2.5E-05 (mg/kg-day) 5.9E-03

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 9.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

NICKEL 1.9E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 8.0E-04 (mg/kg-day) --

ZINC 3.0E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 2.3E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.7E-07 5.5E-08 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 6.4E-06 2.8E+00

Exposure Point Total 2.0E-05 6.7E+00

Exposure Medium (Surface Soil) Total 2.0E-05 6.7E+00
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TABLE I-7.2

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Current/Future

Receptor Population: Trespasser

Receptor Age: Adolescent

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Air EU 8 Inhalation Explosives

2-AMINO-4,6-DINITROTOLUENE 5.6E-08 (mg/m
3
) 9.5E-08 (ug/m

3
) NA per (ug/m

3
) -- 6.7E-10 (mg/m

3
) NA (mg/m

3
) --

4-AMINO-2,6-DINITROTOLUENE 4.0E-08 (mg/m
3
) 6.8E-08 (ug/m

3
) NA per (ug/m

3
) -- 4.7E-10 (mg/m

3
) NA (mg/m

3
) --

2,4-DINITROTOLUENE 5.8E-09 (mg/m
3
) 9.9E-09 (ug/m

3
) 8.9E-05 per (ug/m

3
) 8.8E-13 6.9E-11 (mg/m

3
) NA (mg/m

3
) --

2,6-DINITROTOLUENE 2.5E-09 (mg/m
3
) 4.3E-09 (ug/m

3
) NA per (ug/m

3
) -- 3.0E-11 (mg/m

3
) NA (mg/m

3
) --

RDX 6.4E-10 (mg/m
3
) 1.1E-09 (ug/m

3
) NA per (ug/m

3
) -- 7.6E-12 (mg/m

3
) NA (mg/m

3
) --

1,3-DINITROBENZENE 5.6E-10 (mg/m
3
) 9.5E-10 (ug/m

3
) NA per (ug/m

3
) -- 6.7E-12 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 5.0E-06 (mg/m
3
) 8.4E-06 (ug/m

3
) NA per (ug/m

3
) -- 5.9E-08 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 2.6E-09 (mg/m
3
) 4.3E-09 (ug/m

3
) NA per (ug/m

3
) -- 3.0E-11 (mg/m

3
) NA (mg/m

3
) --

Inorganics

BARIUM 2.4E-06 (mg/m
3
) 4.0E-06 (ug/m

3
) NA per (ug/m

3
) -- 2.8E-08 (mg/m

3
) 5.0E-04 (mg/m

3
) 5.6E-05

CADMIUM 5.2E-08 (mg/m
3
) 8.8E-08 (ug/m

3
) 1.8E-03 per (ug/m

3
) 1.6E-10 6.2E-10 (mg/m

3
) 2.0E-05 (mg/m

3
) 3.1E-05

CHROMIUM (HEXAVALENT) 6.2E-08 (mg/m
3
) 1.0E-07 (ug/m

3
) 8.4E-02 per (ug/m

3
) 8.8E-09 7.3E-10 (mg/m

3
) 1.0E-04 (mg/m

3
) 7.3E-06

COPPER 7.9E-07 (mg/m
3
) 1.3E-06 (ug/m

3
) NA per (ug/m

3
) -- 9.4E-09 (mg/m

3
) NA (mg/m

3
) --

NICKEL 1.5E-07 (mg/m
3
) 2.6E-07 (ug/m

3
) 2.6E-04 per (ug/m

3
) 6.8E-11 1.8E-09 (mg/m

3
) 9.0E-05 (mg/m

3
) 2.0E-05

ZINC 2.4E-05 (mg/m
3
) 4.1E-05 (ug/m

3
) NA per (ug/m

3
) -- 2.9E-07 (mg/m

3
) NA (mg/m

3
) --

PAHs

BENZO(A)PYRENE 1.5E-10 (mg/m
3
) 7.5E-10 (ug/m

3
) 1.1E-03 per (ug/m

3
) 8.3E-13 1.8E-12 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 9.0E-09 1.1E-04

Exposure Point Total 9.0E-09 1.1E-04

Exposure Medium (Air) Total 9.0E-09 1.1E-04

Game Meat EU 8 Ingestion Explosives

RDX 6.4E-08 (mg/kg) 4.1E-14 (mg/kg-day) 1.1E-01 per (mg/kg-day) 4.5E-15 2.9E-13 (mg/kg-day) 3.0E-03 (mg/kg-day) 9.5E-11

Inorganics

BARIUM 7.1E-03 (mg/kg) 4.5E-09 (mg/kg-day) NA per (mg/kg-day) -- 3.2E-08 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.6E-07

CADMIUM 1.6E-04 (mg/kg) 1.0E-10 (mg/kg-day) NA per (mg/kg-day) -- 7.2E-10 (mg/kg-day) 1.0E-03 (mg/kg-day) 7.2E-07

CHROMIUM (HEXAVALENT) 6.7E-03 (mg/kg) 1.3E-08 (mg/kg-day) 5.0E-01 per (mg/kg-day) 6.4E-09 3.0E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.0E-05

COPPER 1.9E-01 (mg/kg) 1.2E-07 (mg/kg-day) NA per (mg/kg-day) -- 8.4E-07 (mg/kg-day) 4.0E-02 (mg/kg-day) 2.1E-05

MERCURY 8.3E-06 (mg/kg) 5.3E-12 (mg/kg-day) NA per (mg/kg-day) -- 3.7E-11 (mg/kg-day) 1.0E-04 (mg/kg-day) 3.7E-07

NICKEL 2.0E-02 (mg/kg) 1.3E-08 (mg/kg-day) NA per (mg/kg-day) -- 9.1E-08 (mg/kg-day) 2.0E-02 (mg/kg-day) 4.5E-06

ZINC 5.2E-02 (mg/kg) 3.3E-08 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-07 (mg/kg-day) 3.0E-01 (mg/kg-day) 7.7E-07

PAHs

BENZO(A)PYRENE 1.1E-02 (mg/kg) 2.1E-08 (mg/kg-day) 2.2E+01 per (mg/kg-day) 4.7E-07 5.0E-08 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 4.3E-03 (mg/kg) 2.8E-09 (mg/kg-day) 3.4E-01 per (mg/kg-day) 9.4E-10 1.9E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 3.9E-05

Exp. Route Total 4.7E-07 7.6E-05

Exposure Point Total 4.7E-07 7.6E-05

Exposure Medium (Game Meat) Total 4.7E-07 7.6E-05

Soil Total 2.E-05 7

Total of Receptor Risks Across All Media 2.E-05 Total of Receptor Hazards Across All Media 7

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.3

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Maintenance Worker

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil EU 8 Ingestion Explosives

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 1.2E-06 (mg/kg-day) 3.1E-01 per (mg/kg-day) 3.8E-07 3.4E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.7E-03

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 1.0E-03 (mg/kg-day) 3.0E-02 per (mg/kg-day) 3.1E-05 2.9E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 5.9E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 5.4E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 1.2E-07 1.5E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 1.7E-03

Inorganics

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) 2.6E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.3E-05 7.3E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 2.4E-02

COPPER 9.6E+02 (mg/kg) 3.4E-04 (mg/kg-day) NA per (mg/kg-day) -- 9.4E-04 (mg/kg-day) 4.0E-02 (mg/kg-day) 2.3E-02

ZINC 3.0E+04 (mg/kg) 1.0E-02 (mg/kg-day) NA per (mg/kg-day) -- 2.9E-02 (mg/kg-day) 3.0E-01 (mg/kg-day) 9.6E-02

Exp. Route Total 4.5E-05 6.0E+00

Dermal
1

Explosives

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 5.8E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 1.8E-07 1.6E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 8.1E-04

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 4.8E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 1.5E-05 1.4E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 2.7E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 2.5E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 5.5E-08 7.0E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 7.8E-04

Inorganics

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 9.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

ZINC 3.0E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

Exp. Route Total 1.5E-05 2.7E+00

Exposure Point Total 6.0E-05 8.7E+00

Exposure Medium (Surface Soil) Total 6.0E-05 8.7E+00

Air EU 8 Inhalation Explosives

2,4-DINITROTOLUENE 5.8E-09 (mg/m
3
) 4.7E-07 (ug/m

3
) 8.9E-05 per (ug/m

3
) 4.2E-11 1.3E-09 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 5.0E-06 (mg/m
3
) 4.0E-04 (ug/m

3
) NA per (ug/m

3
) -- 1.1E-06 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 2.6E-09 (mg/m
3
) 2.1E-07 (ug/m

3
) NA per (ug/m

3
) -- 5.8E-10 (mg/m

3
) NA (mg/m

3
) --

Inorganics

CHROMIUM (HEXAVALENT) 6.2E-08 (mg/m
3
) 5.0E-06 (ug/m

3
) 8.4E-02 per (ug/m

3
) 4.2E-07 1.4E-08 (mg/m

3
) 1.0E-04 (mg/m

3
) 1.4E-04

COPPER 7.9E-07 (mg/m
3
) 6.5E-05 (ug/m

3
) NA per (ug/m

3
) -- 1.8E-07 (mg/m

3
) NA (mg/m

3
) --

ZINC 2.4E-05 (mg/m
3
) 2.0E-03 (ug/m

3
) NA per (ug/m

3
) -- 5.6E-06 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 4.2E-07 1.4E-04

Exposure Point Total 4.2E-07 1.4E-04

Exposure Medium (Air) Total 4.2E-07 1.4E-04

Soil Total 6.E-05 9

Total of Receptor Risks Across All Media 6.E-05 Total of Receptor Hazards Across All Media 9

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.4

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Commercial Worker

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Surface Soil EU 8 Ingestion Explosives

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 1.2E-06 (mg/kg-day) 3.1E-01 per (mg/kg-day) 3.8E-07 3.4E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.7E-03

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 1.0E-03 (mg/kg-day) 3.0E-02 per (mg/kg-day) 3.1E-05 2.9E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 5.9E+00

2-NITROTOLUENE 3.1E+00 (mg/kg) 5.4E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 1.2E-07 1.5E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 1.7E-03

Inorganics

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) 1.3E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 6.5E-06 3.7E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.2E-02

COPPER 9.6E+02 (mg/kg) 1.7E-04 (mg/kg-day) NA per (mg/kg-day) -- 4.7E-04 (mg/kg-day) 4.0E-02 (mg/kg-day) 1.2E-02

ZINC 3.0E+04 (mg/kg) 5.2E-03 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-02 (mg/kg-day) 3.0E-01 (mg/kg-day) 4.8E-02

Exp. Route Total 3.8E-05 5.9E+00

Dermal
1

Explosives

2,4-DINITROTOLUENE 7.0E+00 (mg/kg) 1.7E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 5.1E-08 4.6E-07 (mg/kg-day) 2.0E-03 (mg/kg-day) 2.3E-04

2,4,6-TRINITROTOLUENE 6.0E+03 (mg/kg) 1.4E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 4.2E-06 3.9E-04 (mg/kg-day) 5.0E-04 (mg/kg-day) 7.7E-01

2-NITROTOLUENE 3.1E+00 (mg/kg) 7.1E-08 (mg/kg-day) 2.2E-01 per (mg/kg-day) 1.6E-08 2.0E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 2.2E-04

Inorganics

CHROMIUM (HEXAVALENT) 7.5E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 9.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

ZINC 3.0E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

Exp. Route Total 4.2E-06 7.8E-01

Exposure Point Total 4.3E-05 6.7E+00

Exposure Medium (Surface Soil) Total 4.3E-05 6.7E+00

Air EU 8 Inhalation Explosives

2,4-DINITROTOLUENE 5.8E-09 (mg/m
3
) 5.9E-08 (ug/m

3
) 8.9E-05 per (ug/m

3
) 5.3E-12 1.7E-10 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 5.0E-06 (mg/m
3
) 5.1E-05 (ug/m

3
) NA per (ug/m

3
) -- 1.4E-07 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 2.6E-09 (mg/m
3
) 2.6E-08 (ug/m

3
) NA per (ug/m

3
) -- 7.3E-11 (mg/m

3
) NA (mg/m

3
) --

Inorganics

CHROMIUM (HEXAVALENT) 6.2E-08 (mg/m
3
) 6.3E-07 (ug/m

3
) 8.4E-02 per (ug/m

3
) 5.3E-08 1.8E-09 (mg/m

3
) 1.0E-04 (mg/m

3
) 1.8E-05

COPPER 7.9E-07 (mg/m
3
) 8.1E-06 (ug/m

3
) NA per (ug/m

3
) -- 2.3E-08 (mg/m

3
) NA (mg/m

3
) --

ZINC 2.4E-05 (mg/m
3
) 2.5E-04 (ug/m

3
) NA per (ug/m

3
) -- 7.0E-07 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 5.3E-08 1.8E-05

Exposure Point Total 5.3E-08 1.8E-05

Exposure Medium (Air) Total 5.3E-08 1.8E-05

Soil Total 4.E-05 7

Total of Receptor Risks Across All Media 4.E-05 Total of Receptor Hazards Across All Media 7

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.5

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Total Soil EU 8 Ingestion Explosives

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 1.7E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 5.3E-08 1.2E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 6.0E-03

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 2.8E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 8.3E-06 1.9E-02 (mg/kg-day) 5.0E-04 (mg/kg-day) 3.9E+01

2-NITROTOLUENE 1.6E+00 (mg/kg) 1.1E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 2.4E-08 7.7E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 8.5E-03

Inorganics

CADMIUM 4.3E+01 (mg/kg) 2.9E-06 (mg/kg-day) NA per (mg/kg-day) -- 2.0E-04 (mg/kg-day) 1.0E-03 (mg/kg-day) 2.0E-01

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) 3.8E-06 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.9E-06 2.6E-04 (mg/kg-day) 3.0E-03 (mg/kg-day) 8.8E-02

COPPER 6.6E+02 (mg/kg) 4.5E-05 (mg/kg-day) NA per (mg/kg-day) -- 3.1E-03 (mg/kg-day) 4.0E-02 (mg/kg-day) 7.8E-02

IRON 4.7E+04 (mg/kg) 3.1E-03 (mg/kg-day) NA per (mg/kg-day) -- 2.2E-01 (mg/kg-day) 7.0E-01 (mg/kg-day) 3.1E-01

ZINC 2.1E+04 (mg/kg) 1.4E-03 (mg/kg-day) NA per (mg/kg-day) -- 9.8E-02 (mg/kg-day) 3.0E-01 (mg/kg-day) 3.3E-01

Exp. Route Total 1.0E-05 4.0E+01

Dermal
1

Explosives

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 2.4E-08 (mg/kg-day) 3.1E-01 per (mg/kg-day) 7.5E-09 1.7E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 8.4E-04

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 3.8E-05 (mg/kg-day) 3.0E-02 per (mg/kg-day) 1.1E-06 2.7E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 5.3E+00

2-NITROTOLUENE 1.6E+00 (mg/kg) 1.5E-08 (mg/kg-day) 2.2E-01 per (mg/kg-day) 3.3E-09 1.1E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 1.2E-03

Inorganics

CADMIUM 4.3E+01 (mg/kg) 3.9E-09 (mg/kg-day) NA per (mg/kg-day) -- 2.8E-07 (mg/kg-day) 2.5E-05 (mg/kg-day) 1.1E-02

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 6.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

IRON 4.7E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 7.0E-01 (mg/kg-day) --

ZINC 2.1E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

Exp. Route Total 1.1E-06 5.3E+00

Exposure Point Total 1.1E-05 4.5E+01

Exposure Medium (Total Soil) Total 1.1E-05 4.5E+01

Air EU 8 Inhalation Explosives

2,4-DINITROTOLUENE 2.1E-09 (mg/m
3
) 6.9E-09 (ug/m

3
) 8.9E-05 per (ug/m

3
) 6.1E-13 4.8E-10 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 3.4E-06 (mg/m
3
) 1.1E-05 (ug/m

3
) NA per (ug/m

3
) -- 7.8E-07 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 1.3E-09 (mg/m
3
) 4.4E-09 (ug/m

3
) NA per (ug/m

3
) -- 3.1E-10 (mg/m

3
) NA (mg/m

3
) --

Inorganics

CADMIUM 3.5E-08 (mg/m
3
) 1.2E-07 (ug/m

3
) 1.8E-03 per (ug/m

3
) 2.1E-10 8.1E-09 (mg/m

3
) 2.0E-05 (mg/m

3
) 4.0E-04

CHROMIUM (HEXAVALENT) 4.6E-08 (mg/m
3
) 1.5E-07 (ug/m

3
) 8.4E-02 per (ug/m

3
) 1.3E-08 1.1E-08 (mg/m

3
) 1.0E-04 (mg/m

3
) 1.1E-04

COPPER 5.5E-07 (mg/m
3
) 1.8E-06 (ug/m

3
) NA per (ug/m

3
) -- 1.3E-07 (mg/m

3
) NA (mg/m

3
) --

IRON 3.9E-05 (mg/m
3
) 1.3E-04 (ug/m

3
) NA per (ug/m

3
) -- 8.8E-06 (mg/m

3
) NA (mg/m

3
) --

ZINC 1.7E-05 (mg/m
3
) 5.6E-05 (ug/m

3
) NA per (ug/m

3
) -- 3.9E-06 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 1.3E-08 5.1E-04

Exposure Point Total 1.3E-08 5.1E-04

Exposure Medium (Air) Total 1.3E-08 5.1E-04

Soil Total 1.E-05 44.9

Total of Receptor Risks Across All Media 1.E-05 Total of Receptor Hazards Across All Media 44.9

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Total Soil EU 8 Ingestion Explosives

2-AMINO-4,6-DINITROTOLUENE 4.7E+01 (mg/kg) 1.1E-05 (mg/kg-day) NA per (mg/kg-day) -- 3.2E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.6E-02

4-AMINO-2,6-DINITROTOLUENE 3.3E+01 (mg/kg) 7.8E-06 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.1E-02

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 6.0E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 1.9E-07 1.8E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 8.8E-04

2,6-DINITROTOLUENE 2.1E+00 (mg/kg) 4.8E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 3.3E-07 1.4E-06 (mg/kg-day) 1.0E-03 (mg/kg-day) 1.4E-03

RDX 6.1E-01 (mg/kg) 1.4E-07 (mg/kg-day) 1.1E-01 per (mg/kg-day) 1.6E-08 4.2E-07 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.4E-04

1,3-DINITROBENZENE 3.5E-01 (mg/kg) 8.2E-08 (mg/kg-day) NA per (mg/kg-day) -- 2.4E-07 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.4E-03

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 9.7E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 2.9E-05 2.8E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 5.6E+00

2-NITROTOLUENE 1.6E+00 (mg/kg) 3.8E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 8.4E-08 1.1E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 1.2E-03

Inorganics

BARIUM 2.0E+03 (mg/kg) 4.7E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-03 (mg/kg-day) 2.0E-01 (mg/kg-day) 6.9E-03

CADMIUM 4.3E+01 (mg/kg) 1.0E-05 (mg/kg-day) NA per (mg/kg-day) -- 2.9E-05 (mg/kg-day) 1.0E-03 (mg/kg-day) 2.9E-02

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) 2.4E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.2E-05 3.8E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.3E-02

COPPER 6.6E+02 (mg/kg) 1.6E-04 (mg/kg-day) NA per (mg/kg-day) -- 4.5E-04 (mg/kg-day) 4.0E-02 (mg/kg-day) 1.1E-02

IRON 4.7E+04 (mg/kg) 1.1E-02 (mg/kg-day) NA per (mg/kg-day) -- 3.2E-02 (mg/kg-day) 7.0E-01 (mg/kg-day) 4.6E-02

NICKEL 1.1E+02 (mg/kg) 2.5E-05 (mg/kg-day) NA per (mg/kg-day) -- 7.3E-05 (mg/kg-day) 2.0E-02 (mg/kg-day) 3.6E-03

ZINC 2.1E+04 (mg/kg) 4.9E-03 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-02 (mg/kg-day) 3.0E-01 (mg/kg-day) 4.7E-02

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 7.7E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 5.6E-07 1.2E-07 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 4.2E-05 5.8E+00

Dermal
1

Explosives

2-AMINO-4,6-DINITROTOLUENE 4.7E+01 (mg/kg) 5.3E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 7.7E-04

4-AMINO-2,6-DINITROTOLUENE 3.3E+01 (mg/kg) 5.6E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.6E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 8.2E-04

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 4.9E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 1.5E-07 1.4E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 7.1E-04

2,6-DINITROTOLUENE 2.1E+00 (mg/kg) 3.8E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 2.6E-07 1.1E-06 (mg/kg-day) 1.0E-03 (mg/kg-day) 1.1E-03

RDX 6.1E-01 (mg/kg) 1.7E-08 (mg/kg-day) 1.1E-01 per (mg/kg-day) 1.9E-09 5.0E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.7E-05

1,3-DINITROBENZENE 3.5E-01 (mg/kg) 6.5E-08 (mg/kg-day) NA per (mg/kg-day) -- 1.9E-07 (mg/kg-day) 1.0E-04 (mg/kg-day) 1.9E-03

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 7.7E-04 (mg/kg-day) 3.0E-02 per (mg/kg-day) 2.3E-05 2.2E-03 (mg/kg-day) 5.0E-04 (mg/kg-day) 4.5E+00

2-NITROTOLUENE 1.6E+00 (mg/kg) 3.1E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 6.7E-08 8.9E-07 (mg/kg-day) 9.0E-04 (mg/kg-day) 9.9E-04

Inorganics

BARIUM 2.0E+03 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 1.4E-02 (mg/kg-day) --

CADMIUM 4.3E+01 (mg/kg) 1.5E-07 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-07 (mg/kg-day) 2.5E-05 (mg/kg-day) 9.4E-03

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 6.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

IRON 4.7E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 7.0E-01 (mg/kg-day) --

NICKEL 1.1E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 8.0E-04 (mg/kg-day) --

ZINC 2.1E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 8.0E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 5.8E-07 1.3E-07 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 2.4E-05 4.5E+00

Exposure Point Total 6.6E-05 1.0E+01

Exposure Medium (Total Soil) Total 6.6E-05 1.0E+01
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TABLE I-7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Air EU 8 Inhalation Explosives

2-AMINO-4,6-DINITROTOLUENE 3.9E-08 (mg/m
3
) 1.3E-05 (ug/m

3
) NA per (ug/m

3
) -- 3.7E-08 (mg/m

3
) NA (mg/m

3
) --

4-AMINO-2,6-DINITROTOLUENE 2.8E-08 (mg/m
3
) 9.1E-06 (ug/m

3
) NA per (ug/m

3
) -- 2.6E-08 (mg/m

3
) NA (mg/m

3
) --

2,4-DINITROTOLUENE 2.1E-09 (mg/m
3
) 6.9E-07 (ug/m

3
) 8.9E-05 per (ug/m

3
) 6.2E-11 2.0E-09 (mg/m

3
) NA (mg/m

3
) --

2,6-DINITROTOLUENE 1.7E-09 (mg/m
3
) 5.6E-07 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-09 (mg/m

3
) NA (mg/m

3
) --

RDX 5.1E-10 (mg/m
3
) 1.7E-07 (ug/m

3
) NA per (ug/m

3
) -- 4.8E-10 (mg/m

3
) NA (mg/m

3
) --

1,3-DINITROBENZENE 2.9E-10 (mg/m
3
) 9.5E-08 (ug/m

3
) NA per (ug/m

3
) -- 2.8E-10 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 3.4E-06 (mg/m
3
) 1.1E-03 (ug/m

3
) NA per (ug/m

3
) -- 3.3E-06 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 1.3E-09 (mg/m
3
) 4.4E-07 (ug/m

3
) NA per (ug/m

3
) -- 1.3E-09 (mg/m

3
) NA (mg/m

3
) --

Inorganics

BARIUM 1.7E-06 (mg/m
3
) 5.5E-04 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-06 (mg/m

3
) 5.0E-04 (mg/m

3
) 3.2E-03

CADMIUM 3.5E-08 (mg/m
3
) 1.2E-05 (ug/m

3
) 1.8E-03 per (ug/m

3
) 2.1E-08 3.4E-08 (mg/m

3
) 2.0E-05 (mg/m

3
) 1.7E-03

CHROMIUM (HEXAVALENT) 4.6E-08 (mg/m
3
) 1.5E-05 (ug/m

3
) 8.4E-02 per (ug/m

3
) 1.3E-06 4.4E-08 (mg/m

3
) 1.0E-04 (mg/m

3
) 4.4E-04

COPPER 5.5E-07 (mg/m
3
) 1.8E-04 (ug/m

3
) NA per (ug/m

3
) -- 5.3E-07 (mg/m

3
) NA (mg/m

3
) --

IRON 3.9E-05 (mg/m
3
) 1.3E-02 (ug/m

3
) NA per (ug/m

3
) -- 3.7E-05 (mg/m

3
) NA (mg/m

3
) --

NICKEL 8.8E-08 (mg/m
3
) 2.9E-05 (ug/m

3
) 2.6E-04 per (ug/m

3
) 7.5E-09 8.4E-08 (mg/m

3
) 9.0E-05 (mg/m

3
) 9.3E-04

ZINC 1.7E-05 (mg/m
3
) 5.7E-03 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-05 (mg/m

3
) NA (mg/m

3
) --

PAHs

BENZO(A)PYRENE 1.5E-10 (mg/m
3
) 8.9E-08 (ug/m

3
) 1.1E-03 per (ug/m

3
) 9.8E-11 1.4E-10 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 1.3E-06 6.3E-03

Exposure Point Total 1.3E-06 6.3E-03

Exposure Medium (Air) Total 1.3E-06 6.3E-03

Home Grown Produce EU 8 Ingestion Explosives

RDX 1.1E+00 (mg/kg) 4.1E-04 (mg/kg-day) 1.1E-01 per (mg/kg-day) 4.5E-05 1.2E-03 (mg/kg-day) 3.0E-03 (mg/kg-day) 4.0E-01

Inorganics

BARIUM 5.1E+00 (mg/kg) 1.9E-03 (mg/kg-day) NA per (mg/kg-day) -- 5.5E-03 (mg/kg-day) 2.0E-01 (mg/kg-day) 2.7E-02

CADMIUM 1.1E+00 (mg/kg) 4.1E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.2E-03 (mg/kg-day) 1.0E-03 (mg/kg-day) 1.2E+00

CHROMIUM (HEXAVALENT) 4.0E-02 (mg/kg) 2.7E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.3E-05 4.3E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.4E-02

COPPER 1.2E+01 (mg/kg) 4.2E-03 (mg/kg-day) NA per (mg/kg-day) -- 1.2E-02 (mg/kg-day) 4.0E-02 (mg/kg-day) 3.1E-01

MERCURY 2.2E-03 (mg/kg) 8.0E-07 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-06 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.3E-02

NICKEL 1.3E+00 (mg/kg) 4.9E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-03 (mg/kg-day) 2.0E-02 (mg/kg-day) 7.1E-02

ZINC 3.4E+02 (mg/kg) 1.3E-01 (mg/kg-day) NA per (mg/kg-day) -- 3.7E-01 (mg/kg-day) 3.0E-01 (mg/kg-day) 1.2E+00

PAHs

BENZO(A)PYRENE 2.8E-04 (mg/kg) 1.9E-07 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.4E-06 3.0E-07 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 7.6E-05 (mg/kg) 2.8E-08 (mg/kg-day) 3.4E-01 per (mg/kg-day) 9.4E-09 8.1E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 1.6E-04

Exp. Route Total 6.0E-05 3.3E+00

Exposure Point Total 6.0E-05 3.3E+00

Exposure Medium (Home Grown Produce) Total 6.0E-05 3.3E+00
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TABLE I-7.6

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Game Meat EU 8 Ingestion Explosives

RDX 6.4E-08 (mg/kg) 6.3E-14 (mg/kg-day) 1.1E-01 per (mg/kg-day) 6.9E-15 1.8E-13 (mg/kg-day) 3.0E-03 (mg/kg-day) 6.1E-11

1,3-DINITROBENZENE NA (mg/kg) NA (mg/kg-day) 2.2E-01 per (mg/kg-day) -- NA (mg/kg-day) 9.0E-04 (mg/kg-day) --

2,4,6-TRINITROTOLUENE NA (mg/kg) NA (mg/kg-day) 0.0E+00 per (mg/kg-day) -- NA (mg/kg-day) 0.0E+00 (mg/kg-day) --

2-NITROTOLUENE NA (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 1.0E+00 (mg/kg-day) --

Inorganics

BARIUM 7.1E-03 (mg/kg) 7.0E-09 (mg/kg-day) NA per (mg/kg-day) -- 2.0E-08 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.0E-07

CADMIUM 1.6E-04 (mg/kg) 1.6E-10 (mg/kg-day) NA per (mg/kg-day) -- 4.6E-10 (mg/kg-day) 1.0E-03 (mg/kg-day) 4.6E-07

CHROMIUM (HEXAVALENT) 6.7E-03 (mg/kg) 1.2E-08 (mg/kg-day) 5.0E-01 per (mg/kg-day) 5.9E-09 1.9E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 6.4E-06

COPPER 1.9E-01 (mg/kg) 1.9E-07 (mg/kg-day) NA per (mg/kg-day) -- 5.4E-07 (mg/kg-day) 4.0E-02 (mg/kg-day) 1.4E-05

MERCURY 8.3E-06 (mg/kg) 8.2E-12 (mg/kg-day) NA per (mg/kg-day) -- 2.4E-11 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.4E-07

NICKEL 2.0E-02 (mg/kg) 2.0E-08 (mg/kg-day) NA per (mg/kg-day) -- 5.8E-08 (mg/kg-day) 2.0E-02 (mg/kg-day) 2.9E-06

ZINC 5.2E-02 (mg/kg) 5.1E-08 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-07 (mg/kg-day) 3.0E-01 (mg/kg-day) 5.0E-07

PAHs

BENZO(A)PYRENE 1.1E-02 (mg/kg) 2.0E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.4E-07 3.2E-08 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 4.3E-03 (mg/kg) 4.3E-09 (mg/kg-day) 3.4E-01 per (mg/kg-day) 1.5E-09 1.2E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 2.5E-05

Exp. Route Total 1.5E-07 4.9E-05

Exposure Point Total 1.5E-07 4.9E-05

Exposure Medium (Game Meat) Total 1.5E-07 4.9E-05

Soil Total 1.E-04 14

Total of Receptor Risks Across All Media 1.E-04 Total of Receptor Hazards Across All Media 14

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Total Soil EU 8 Ingestion Explosives

2-AMINO-4,6-DINITROTOLUENE 4.7E+01 (mg/kg) 5.2E-05 (mg/kg-day) NA per (mg/kg-day) -- 6.0E-04 (mg/kg-day) 2.0E-03 (mg/kg-day) 3.0E-01

4-AMINO-2,6-DINITROTOLUENE 3.3E+01 (mg/kg) 3.7E-05 (mg/kg-day) NA per (mg/kg-day) -- 4.3E-04 (mg/kg-day) 2.0E-03 (mg/kg-day) 2.1E-01

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 2.8E-06 (mg/kg-day) 3.1E-01 per (mg/kg-day) 8.7E-07 3.3E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.6E-02

2,6-DINITROTOLUENE 2.1E+00 (mg/kg) 2.2E-06 (mg/kg-day) 6.8E-01 per (mg/kg-day) 1.5E-06 2.6E-05 (mg/kg-day) 1.0E-03 (mg/kg-day) 2.6E-02

RDX 6.1E-01 (mg/kg) 6.7E-07 (mg/kg-day) 1.1E-01 per (mg/kg-day) 7.4E-08 7.8E-06 (mg/kg-day) 3.0E-03 (mg/kg-day) 2.6E-03

1,3-DINITROBENZENE 3.5E-01 (mg/kg) 3.8E-07 (mg/kg-day) NA per (mg/kg-day) -- 4.4E-06 (mg/kg-day) 1.0E-04 (mg/kg-day) 4.4E-02

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 4.5E-03 (mg/kg-day) 3.0E-02 per (mg/kg-day) 1.4E-04 5.3E-02 (mg/kg-day) 5.0E-04 (mg/kg-day) 1.1E+02

2-NITROTOLUENE 1.6E+00 (mg/kg) 1.8E-06 (mg/kg-day) 2.2E-01 per (mg/kg-day) 3.9E-07 2.1E-05 (mg/kg-day) 9.0E-04 (mg/kg-day) 2.3E-02

Inorganics

BARIUM 2.0E+03 (mg/kg) 2.2E-03 (mg/kg-day) NA per (mg/kg-day) -- 2.6E-02 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.3E-01

CADMIUM 4.3E+01 (mg/kg) 4.7E-05 (mg/kg-day) NA per (mg/kg-day) -- 5.5E-04 (mg/kg-day) 1.0E-03 (mg/kg-day) 5.5E-01

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) 3.3E-04 (mg/kg-day) 5.0E-01 per (mg/kg-day) 1.6E-04 7.2E-04 (mg/kg-day) 3.0E-03 (mg/kg-day) 2.4E-01

COPPER 6.6E+02 (mg/kg) 7.3E-04 (mg/kg-day) NA per (mg/kg-day) -- 8.5E-03 (mg/kg-day) 4.0E-02 (mg/kg-day) 2.1E-01

IRON 4.7E+04 (mg/kg) 5.1E-02 (mg/kg-day) NA per (mg/kg-day) -- 6.0E-01 (mg/kg-day) 7.0E-01 (mg/kg-day) 8.6E-01

NICKEL 1.1E+02 (mg/kg) 1.2E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-03 (mg/kg-day) 2.0E-02 (mg/kg-day) 6.8E-02

ZINC 2.1E+04 (mg/kg) 2.3E-02 (mg/kg-day) NA per (mg/kg-day) -- 2.7E-01 (mg/kg-day) 3.0E-01 (mg/kg-day) 8.9E-01

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 1.0E-06 (mg/kg-day) 7.3E+00 per (mg/kg-day) 7.6E-06 2.3E-06 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 3.1E-04 1.1E+02

Dermal
1

Explosives

2-AMINO-4,6-DINITROTOLUENE 4.7E+01 (mg/kg) 8.7E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.0E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 5.1E-03

4-AMINO-2,6-DINITROTOLUENE 3.3E+01 (mg/kg) 9.2E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.1E-05 (mg/kg-day) 2.0E-03 (mg/kg-day) 5.4E-03

2,4-DINITROTOLUENE 2.6E+00 (mg/kg) 8.0E-07 (mg/kg-day) 3.1E-01 per (mg/kg-day) 2.5E-07 9.3E-06 (mg/kg-day) 2.0E-03 (mg/kg-day) 4.7E-03

2,6-DINITROTOLUENE 2.1E+00 (mg/kg) 6.2E-07 (mg/kg-day) 6.8E-01 per (mg/kg-day) 4.2E-07 7.3E-06 (mg/kg-day) 1.0E-03 (mg/kg-day) 7.3E-03

RDX 6.1E-01 (mg/kg) 2.8E-08 (mg/kg-day) 1.1E-01 per (mg/kg-day) 3.1E-09 3.3E-07 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.1E-04

1,3-DINITROBENZENE 3.5E-01 (mg/kg) 1.1E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.2E-06 (mg/kg-day) 1.0E-04 (mg/kg-day) 1.2E-02

2,4,6-TRINITROTOLUENE 4.1E+03 (mg/kg) 1.3E-03 (mg/kg-day) 3.0E-02 per (mg/kg-day) 3.8E-05 1.5E-02 (mg/kg-day) 5.0E-04 (mg/kg-day) 2.9E+01

2-NITROTOLUENE 1.6E+00 (mg/kg) 5.0E-07 (mg/kg-day) 2.2E-01 per (mg/kg-day) 1.1E-07 5.8E-06 (mg/kg-day) 9.0E-04 (mg/kg-day) 6.5E-03

Inorganics

BARIUM 2.0E+03 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 1.4E-02 (mg/kg-day) --

CADMIUM 4.3E+01 (mg/kg) 1.3E-07 (mg/kg-day) NA per (mg/kg-day) -- 1.5E-06 (mg/kg-day) 2.5E-05 (mg/kg-day) 6.1E-02

CHROMIUM (HEXAVALENT) 5.6E+01 (mg/kg) NA (mg/kg-day) 2.0E+01 per (mg/kg-day) -- NA (mg/kg-day) 7.5E-05 (mg/kg-day) --

COPPER 6.6E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 4.0E-02 (mg/kg-day) --

IRON 4.7E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 7.0E-01 (mg/kg-day) --

NICKEL 1.1E+02 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 8.0E-04 (mg/kg-day) --

ZINC 2.1E+04 (mg/kg) NA (mg/kg-day) NA per (mg/kg-day) -- NA (mg/kg-day) 3.0E-01 (mg/kg-day) --

PAHs

BENZO(A)PYRENE 1.8E-01 (mg/kg) 3.8E-07 (mg/kg-day) 7.3E+00 per (mg/kg-day) 2.8E-06 8.3E-07 (mg/kg-day) NA (mg/kg-day) --

Exp. Route Total 4.1E-05 3.0E+01

Exposure Point Total 3.5E-04 1.4E+02

Exposure Medium (Total Soil) Total 3.5E-04 1.4E+02
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TABLE I-7.7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Air EU 8 Inhalation Explosives

2-AMINO-4,6-DINITROTOLUENE 3.9E-08 (mg/m
3
) 3.2E-06 (ug/m

3
) NA per (ug/m

3
) -- 3.7E-08 (mg/m

3
) NA (mg/m

3
) --

4-AMINO-2,6-DINITROTOLUENE 2.8E-08 (mg/m
3
) 2.3E-06 (ug/m

3
) NA per (ug/m

3
) -- 2.6E-08 (mg/m

3
) NA (mg/m

3
) --

2,4-DINITROTOLUENE 2.1E-09 (mg/m
3
) 1.7E-07 (ug/m

3
) 8.9E-05 per (ug/m

3
) 1.5E-11 2.0E-09 (mg/m

3
) NA (mg/m

3
) --

2,6-DINITROTOLUENE 1.7E-09 (mg/m
3
) 1.4E-07 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-09 (mg/m

3
) NA (mg/m

3
) --

RDX 5.1E-10 (mg/m
3
) 4.2E-08 (ug/m

3
) NA per (ug/m

3
) -- 4.8E-10 (mg/m

3
) NA (mg/m

3
) --

1,3-DINITROBENZENE 2.9E-10 (mg/m
3
) 2.4E-08 (ug/m

3
) NA per (ug/m

3
) -- 2.8E-10 (mg/m

3
) NA (mg/m

3
) --

2,4,6-TRINITROTOLUENE 3.4E-06 (mg/m
3
) 2.8E-04 (ug/m

3
) NA per (ug/m

3
) -- 3.3E-06 (mg/m

3
) NA (mg/m

3
) --

2-NITROTOLUENE 1.3E-09 (mg/m
3
) 1.1E-07 (ug/m

3
) NA per (ug/m

3
) -- 1.3E-09 (mg/m

3
) NA (mg/m

3
) --

Inorganics

BARIUM 1.7E-06 (mg/m
3
) 1.4E-04 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-06 (mg/m

3
) 5.0E-04 (mg/m

3
) 3.2E-03

CADMIUM 3.5E-08 (mg/m
3
) 2.9E-06 (ug/m

3
) 1.8E-03 per (ug/m

3
) 5.2E-09 3.4E-08 (mg/m

3
) 2.0E-05 (mg/m

3
) 1.7E-03

CHROMIUM (HEXAVALENT) 4.6E-08 (mg/m
3
) 3.8E-06 (ug/m

3
) 8.4E-02 per (ug/m

3
) 3.2E-07 4.4E-08 (mg/m

3
) 1.0E-04 (mg/m

3
) 4.4E-04

COPPER 5.5E-07 (mg/m
3
) 4.5E-05 (ug/m

3
) NA per (ug/m

3
) -- 5.3E-07 (mg/m

3
) NA (mg/m

3
) --

IRON 3.9E-05 (mg/m
3
) 3.2E-03 (ug/m

3
) NA per (ug/m

3
) -- 3.7E-05 (mg/m

3
) NA (mg/m

3
) --

NICKEL 8.8E-08 (mg/m
3
) 7.2E-06 (ug/m

3
) 2.6E-04 per (ug/m

3
) 1.9E-09 8.4E-08 (mg/m

3
) 9.0E-05 (mg/m

3
) 9.3E-04

ZINC 1.7E-05 (mg/m
3
) 1.4E-03 (ug/m

3
) NA per (ug/m

3
) -- 1.6E-05 (mg/m

3
) NA (mg/m

3
) --

PAHs

BENZO(A)PYRENE 1.5E-10 (mg/m
3
) 6.5E-08 (ug/m

3
) 1.1E-03 per (ug/m

3
) 7.1E-11 1.4E-10 (mg/m

3
) NA (mg/m

3
) --

Exp. Route Total 3.3E-07 6.3E-03

Exposure Point Total 3.3E-07 6.3E-03

Exposure Medium (Air) Total 3.3E-07 6.3E-03

Home Grown Produce EU 8 Ingestion Explosives

RDX 1.1E+00 (mg/kg) 1.0E-04 (mg/kg-day) 1.1E-01 per (mg/kg-day) 1.1E-05 1.2E-03 (mg/kg-day) 3.0E-03 (mg/kg-day) 4.0E-01

Inorganics

BARIUM 5.1E+00 (mg/kg) 4.6E-04 (mg/kg-day) NA per (mg/kg-day) -- 5.4E-03 (mg/kg-day) 2.0E-01 (mg/kg-day) 2.7E-02

CADMIUM 1.1E+00 (mg/kg) 1.0E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.2E-03 (mg/kg-day) 1.0E-03 (mg/kg-day) 1.2E+00

CHROMIUM (HEXAVALENT) 4.0E-02 (mg/kg) 1.9E-05 (mg/kg-day) 5.0E-01 per (mg/kg-day) 9.7E-06 4.3E-05 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.4E-02

COPPER 1.2E+01 (mg/kg) 1.0E-03 (mg/kg-day) NA per (mg/kg-day) -- 1.2E-02 (mg/kg-day) 4.0E-02 (mg/kg-day) 3.0E-01

MERCURY 2.2E-03 (mg/kg) 2.0E-07 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-06 (mg/kg-day) 1.0E-04 (mg/kg-day) 2.3E-02

NICKEL 1.3E+00 (mg/kg) 1.2E-04 (mg/kg-day) NA per (mg/kg-day) -- 1.4E-03 (mg/kg-day) 2.0E-02 (mg/kg-day) 7.1E-02

ZINC 3.4E+02 (mg/kg) 3.1E-02 (mg/kg-day) NA per (mg/kg-day) -- 3.6E-01 (mg/kg-day) 3.0E-01 (mg/kg-day) 1.2E+00

PAHs

BENZO(A)PYRENE 2.8E-04 (mg/kg) 1.4E-07 (mg/kg-day) 7.3E+00 per (mg/kg-day) 9.9E-07 3.0E-07 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 7.6E-05 (mg/kg) 6.8E-09 (mg/kg-day) 3.4E-01 per (mg/kg-day) 2.3E-09 8.0E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 1.6E-04

Exp. Route Total 2.2E-05 3.2E+00

Exposure Point Total 2.2E-05 3.2E+00

Exposure Medium (Home Grown Produce) Total 2.2E-05 3.2E+00
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TABLE I-7.7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child

Medium Exposure Medium Exposure Point Exposure Route Constituent of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Game Meat EU 8 Ingestion Explosives

RDX 6.4E-08 (mg/kg) 2.5E-14 (mg/kg-day) NA per (mg/kg-day) -- 2.9E-13 (mg/kg-day) 2.0E-03 (mg/kg-day) 1.4E-10

Inorganics

BARIUM 7.1E-03 (mg/kg) 2.7E-09 (mg/kg-day) NA per (mg/kg-day) -- 3.2E-08 (mg/kg-day) 2.0E-01 (mg/kg-day) 1.6E-07

CADMIUM 1.6E-04 (mg/kg) 6.2E-11 (mg/kg-day) NA per (mg/kg-day) -- 7.2E-10 (mg/kg-day) 1.0E-03 (mg/kg-day) 7.2E-07

CHROMIUM (HEXAVALENT) 6.7E-03 (mg/kg) 1.4E-08 (mg/kg-day) 5.0E-01 per (mg/kg-day) 6.8E-09 3.0E-08 (mg/kg-day) 3.0E-03 (mg/kg-day) 1.0E-05

COPPER 1.9E-01 (mg/kg) 7.3E-08 (mg/kg-day) NA per (mg/kg-day) -- 8.5E-07 (mg/kg-day) 4.0E-02 (mg/kg-day) 2.1E-05

MERCURY 8.3E-06 (mg/kg) 3.2E-12 (mg/kg-day) NA per (mg/kg-day) -- 3.7E-11 (mg/kg-day) 1.0E-04 (mg/kg-day) 3.7E-07

NICKEL 2.0E-02 (mg/kg) 7.8E-09 (mg/kg-day) NA per (mg/kg-day) -- 9.1E-08 (mg/kg-day) 2.0E-02 (mg/kg-day) 4.6E-06

ZINC 5.2E-02 (mg/kg) 2.0E-08 (mg/kg-day) NA per (mg/kg-day) -- 2.3E-07 (mg/kg-day) 3.0E-01 (mg/kg-day) 7.8E-07

PAHs

BENZO(A)PYRENE 1.1E-02 (mg/kg) 2.3E-08 (mg/kg-day) 7.3E+00 per (mg/kg-day) 1.7E-07 5.0E-08 (mg/kg-day) NA (mg/kg-day) --

Pesticides/PCBs

4,4'-DDT 4.3E-03 (mg/kg) 1.7E-09 (mg/kg-day) 3.4E-01 per (mg/kg-day) 5.7E-10 1.9E-08 (mg/kg-day) 5.0E-04 (mg/kg-day) 3.9E-05

Exp. Route Total 1.7E-07 7.7E-05

Exposure Point Total 1.7E-07 7.7E-05

Exposure Medium (Game Meat) Total 1.7E-07 7.7E-05

Soil Total 4.E-04 141

Total of Receptor Risks Across All Media 4.E-04 Total of Receptor Hazards Across All Media 141

1)  Dermal carcinogenic and non-carcinogenic intakes equal "NA" due to no published Dermal Absorption Fraction (ABS) values for this COPC.  Please see U.S. EPA 2004 guidance and Table H-5.3.

-- = No risk is calculated due to a lack of toxicity values.

CSF = Cancer Slope Factor

EPC = Exposure Point Concentration

NA = Not Available

PAHs = Polynuclear Aromatic Hydrocarbons

PCBs = Polychlorinated Bipheyls

RfC = Reference Concentration

RfD = Reference Dose
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TABLE I-7.8

CALCULATIONS OF AIR CONCENTRATIONS DUE TO DUST ENTRAINMENT FROM SOIL

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Model Equations:

Particulate Emmision Factor PEF = Q/C x [(3,600 s/h)/(.36 x (1- V)  x (Um/Ut)
3
 x F(x))] = 1.21E+09

Air Concentration Cair = Csoil/PEF m
3
/kg

Model Constants: Q/C 8.35E+01 g/m2-s per kg/m3 Averaged Q/C for Cleveland, Harrisburg, Hartford, and Philadelphia.  NYSDEC 2006.

V 5.00E-01 unitless Default, U.S. EPA 1996 and NYSDEC 2006.

Um 4.69E+00 m/s Mean annual wind speed, U.S.EPA 1996 and NYSDEC 2006.

Ut 1.13E+01 m/s Equivalent thresghold value of windspeed at 7 m, U.S.EPA 1996 and NYSDEC 2006.

F(x) 1.94E-01 unitless Default, U.S.EPA 1996 and NYSDEC 2006.

Reference for the model: USEPA Soil Screening Guidance: Technical Background Document. Office of Emergency and Remedial Response. U.S. EPA 1996.

Constituent of Potential Concern Csoil, Surface Soil Csoil, Total Soil Cair, Surface Soil Particulate Cair, Total Soil Particulate

RME EPC RME EPC RME EPC RME EPC

mg/kg mg/kg mg/m
3

mg/m
3

Explosives

2-AMINO-4,6-DINITROTOLUENE 6.79E+01 4.72E+01 5.61E-08 3.90E-08

4-AMINO-2,6-DINITROTOLUENE 4.84E+01 3.34E+01 4.00E-08 2.76E-08

2,4-DINITROTOLUENE 7.03E+00 2.56E+00 5.81E-09 2.11E-09

2,6-DINITROTOLUENE 3.08E+00 2.05E+00 2.55E-09 1.70E-09

RDX 7.70E-01 6.12E-01 6.36E-10 5.06E-10

1,3-DINITROBENZENE 6.79E-01 3.48E-01 5.61E-10 2.88E-10

2,4,6-TRINITROTOLUENE 6.00E+03 4.11E+03 4.96E-06 3.40E-06

2-NITROTOLUENE 3.09E+00 1.63E+00 2.55E-09 1.35E-09

Inorganics

BARIUM 2.85E+03 2.01E+03 2.35E-06 1.66E-06

CADMIUM 6.27E+01 4.28E+01 5.18E-08 3.53E-08

CHROMIUM (HEXAVALENT) 7.48E+01 5.61E+01 6.18E-08 4.63E-08

COPPER 9.60E+02 6.64E+02 7.94E-07 5.49E-07

IRON NA 4.69E+04 NA 3.87E-05

NICKEL 1.86E+02 1.06E+02 1.54E-07 8.75E-08

ZINC 2.96E+04 2.08E+04 2.44E-05 1.72E-05

PAHs

BENZO(A)PYRENE 1.79E-01 1.79E-01 1.48E-10 1.48E-10

NA = Not applicable because the chemical is not a COPC in this media.
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TABLE I-7.9

CALCULATIONS OF CONTAMINANT CONCENTRATIONS IN HOME GROWN PRODUCE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY
Model Equations:

 Pr = Cs * Brag * 0.12 mg/kg Concentration of COPC in plant due to 

root uptake

Model Constants:

Cs chemical-specific mg/kg

COPC concentration in soil (mg/kg).

Brag = chemical-specific unitless Plant to soil bioconcentration factor 

(unitless), above ground produce and 

forage

Reference for the model: Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. U.S. EPA 2005.

Constituent of Potential Concern Cs, Surface Soil Brag
(1)

Reference Pr

RME EPC RME EPC

mg/kg unitless mg/kg

Explosives

RDX 7.70E-01 1.22E+01 U.S. EPA 2005 1.12E+00

Inorganics

BARIUM 2.85E+03 1.50E-02 U.S. EPA 2005 5.13E+00

CADMIUM 6.27E+01 1.50E-01 U.S. EPA 2005 1.13E+00

CHROMIUM (HEXAVALENT) 7.48E+01 4.50E-03 U.S. EPA 2005 4.04E-02

COPPER 9.60E+02 1.00E-01 U.S. DOE 2012 1.15E+01

MERCURY 6.20E-01 2.94E-02 U.S. EPA 2005 2.19E-03

NICKEL 1.86E+02 6.00E-02 U.S. EPA 2005 1.34E+00

ZINC 2.96E+04 9.70E-02 U.S. EPA 2005 3.44E+02

PAHs

BENZO(A)PYRENE 1.79E-01 1.32E-02 U.S. EPA 2005 2.84E-04

Pesticides/PCBs

4,4'-DDT 8.14E-02 7.74E-03 U.S. EPA 2005 7.56E-05

References:

U. S. EPA, 2005.  Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities , Final, EPA/530/R-05/006, Washington, D.C.  

U.S. DOE, 2012.  Risk Assessment Information System , online database available at:  http://rais.ornl.gov.  Assuming soil-to-wet plant uptake.
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TABLE I-7.10

CALCULATIONS OF CONTAMINANT CONCENTRATIONS IN DEER MEAT

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY
Model Equations:

CM = (Fi * Qp(forage, deer) * Pi + Qsoil(deer) * Cs * BS) * Badeer * MF

Model Constants: Fi 1 unitless

Qp(forage,deer) 1.463 kg/day Quantity of forage ingested by deer per day.  Higley and Kuperman, 1996

Pi calculated mg/kg Concentration of COPC in plant ingested by deer.

Cs * Brag 

Cs = COPC concentration in soil (mg/kg).

Brag = plant to soil bioconcentration factor (unitless)

Qsoil(deer) 0.08 kg/day Quantity of soil ingested by deer.

Cs chemical-specific mg/kg Surface soil concentration 

Bs 1 unitless Soil bioavailability factor.  

Ba,beef chemical-specific day/kg Biotransfer factor for beef.

Ba,deer calculated day/kg Biotransfer factor for venison.

MF 1 unitless Metabolism factor for all constituents, except bis(2-ethylhexyl)phthalate = 0.01

Reference for the model: Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities. U.S. EPA 2005.

Constituent of Potential Concern Cs, Surface Soil Brag
(1)

Pi Ba,beef Ba,deer CM

RME EPC RME EPC

mg/kg unitless mg/kg day/kg day/kg mg/kg

Explosives

RDX 7.70E-01 1.22E+01 1.12E+00 1.86E-07 3.75E-08 6.40E-08

Inorganics

BARIUM 2.85E+03 1.50E-02 5.13E+00 1.50E-04 3.02E-05 7.11E-03

CADMIUM 6.27E+01 1.50E-01 1.13E+00 1.20E-04 2.42E-05 1.61E-04

CHROMIUM (HEXAVALENT) 7.48E+01 4.50E-03 4.04E-02 5.50E-03 1.11E-03 6.69E-03

COPPER 9.60E+02 1.00E-01 1.15E+01 1.00E-02 2.01E-03 1.89E-01

MERCURY 6.20E-01 2.94E-02 2.19E-03 7.80E-04 1.57E-04 8.29E-06

NICKEL 1.86E+02 6.00E-02 1.34E+00 6.00E-03 1.21E-03 2.03E-02

ZINC 2.96E+04 9.70E-02 3.44E+02 9.00E-05 1.81E-05 5.20E-02

PAHs

BENZO(A)PYRENE 1.79E-01 1.32E-02 2.84E-04 3.75E+00 7.55E-01 1.11E-02

Pesticides/PCBs

4,4'-DDT 8.14E-02 7.74E-03 7.56E-05 3.25E+00 6.54E-01 4.33E-03

.

(1)  Brag shown on Table I-7.9.

Fraction of plant type grown on contaminated soil and ingested by deer, assume deer 

only consume forage grown on contaminated soil.

(2)  Ba,deer taken from USEPA, 2005.  Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities , Final, EPA/530/R-05/006, Washington, D.C.  The Ba,deer is 

calculated from uptake factors for beef, assuming a venison to beef fat content ratio of 2.9/14.4.  Therefore, log (Ba,beef) = (-7.6 + log Kow).
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TABLE I-8.1

SUMMARY OF RESIDENT CHILD LEAD MODELING

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

IEUBK MODEL SUMMARY

Medium Mean Concentration Units Mean (ug/dL) % Below
(1)

% Above
(1)

Surface Soil 496 mg/kg 5.25 91.5 8.5

Total Soil 336 mg/kg 3.93 97.7 2.33

(1) Compared to the blood-level threshold of 10 ug/dL. Exceeds threshold if % Above is greater than 5.  
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TABLE I-8.2

CALCULATIONS OF BLOOD LEAD CONCENTRATIONS IN EU 8 SURFACE SOIL

Variable Units

GSDi and PbBo  from 

Analysis of NHANES 

1999-2004

PbS ug/g or ppm 429

Rfetal/maternal -- 0.9

BKSF ug/dL per 

ug/day
0.4

GSDi -- 1.8

PbB0 ug/dL 1.0

IRS g/day 0.100

IRS+D g/day --

WS -- --

KSD -- --

AFS, D -- 0.12

EFS, D days/yr 250

ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.4

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 5.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.5%

Reference:  U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee, Version date 6/21/09.

Baseline PbB

Biokinetic Slope Factor

Description of  Variable

Geometric standard deviation PbB

Soil lead concentration

Fetal/maternal PbB ratio 

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil



TABLE I-8.3

CALCULATIONS OF BLOOD LEAD CONCENTRATIONS IN EU 8 TOTAL SOIL

Variable Units

GSDi and PbBo  from 

Analysis of NHANES 

1999-2004

PbS ug/g or ppm 336

Rfetal/maternal -- 0.9

BKSF ug/dL per 

ug/day
0.4

GSDi -- 1.8

PbB0 ug/dL 1.0

IRS g/day 0.100

IRS+D g/day --

WS -- --

KSD -- --

AFS, D -- 0.12

EFS, D days/yr 250

ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 5.0

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.2%

Reference:  U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee, Version date 6/21/09.

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Biokinetic Slope Factor

Description of  Variable

Geometric standard deviation PbB

Soil lead concentration

Fetal/maternal PbB ratio 

Baseline PbB



TABLE I-9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2-AMINO-4,6-DINITROTOLUENE -- -- -- NA 2-AMINO-4,6-DINITROTOLUENE CNS, Digestive System 3.5E-03 1.7E-04 -- 3.6E-03

4-AMINO-2,6-DINITROTOLUENE -- -- -- NA 4-AMINO-2,6-DINITROTOLUENE CNS, Digestive System 2.5E-03 1.8E-04 -- 2.6E-03

2,4-DINITROTOLUENE 9.5E-08 7.7E-08 2.6E-12 1.7E-07 2,4-DINITROTOLUENE CNS, Digestive System 3.6E-04 2.9E-04 -- 6.5E-04

2,6-DINITROTOLUENE 9.1E-08 7.2E-08 -- 1.6E-07 2,6-DINITROTOLUENE CNS, Liver, and Blood 3.1E-04 2.5E-04 -- 5.6E-04

RDX 3.7E-09 4.4E-10 -- 4.1E-09 RDX Prostate 2.6E-05 3.1E-06 -- 2.9E-05

1,3-DINITROBENZENE -- -- -- NA 1,3-DINITROBENZENE Spleen 6.9E-04 5.5E-04 -- 1.2E-03

2,4,6-TRINITROTOLUENE 7.9E-06 6.3E-06 -- 1.4E-05 2,4,6-TRINITROTOLUENE Liver 1.2E+00 9.7E-01 -- 2.2E+00

2-NITROTOLUENE 3.0E-08 2.4E-08 -- 5.3E-08 2-NITROTOLUENE Bone Marrow 3.5E-04 2.8E-04 -- 6.3E-04

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.4E-03 -- 5.6E-05 1.5E-03

CADMIUM -- -- 4.7E-10 4.7E-10 CADMIUM Kidneys 6.4E-03 2.0E-03 3.1E-05 8.4E-03

CHROMIUM (HEXAVALENT) 1.6E-06 -- 2.6E-08 1.7E-06 CHROMIUM (HEXAVALENT) None 2.5E-03 -- 7.3E-06 2.5E-03

COPPER -- -- -- NA COPPER Liver and Kidneys 2.4E-03 -- -- 2.4E-03

NICKEL -- -- 2.0E-10 2.0E-10 NICKEL Body Weight 9.5E-04 -- 2.0E-05 9.7E-04

ZINC -- -- -- NA ZINC Blood 1.0E-02 -- -- 1.0E-02

PAHs PAHs

BENZO(A)PYRENE 5.7E-08 5.9E-08 8.3E-13 1.2E-07 BENZO(A)PYRENE NA -- -- -- NA

(Total) 9.8E-06 6.5E-06 2.7E-08 1.6E-05 (Total) 1.3 0.98 0.00011 2.2

Game Meat EU 8 Explosives Explosives

RDX 8.7E-15 -- -- 8.7E-15 RDX Prostate 6.1E-11 -- -- 6.1E-11

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.0E-07 -- -- 1.0E-07

CADMIUM -- -- -- NA CADMIUM Kidneys 4.6E-07 -- -- 4.6E-07

CHROMIUM (HEXAVALENT) 4.1E-09 -- -- 4.1E-09 CHROMIUM (HEXAVALENT) None 6.4E-06 -- -- 6.4E-06

COPPER -- -- -- NA COPPER Liver and Kidneys 1.4E-05 -- -- 1.4E-05

MERCURY -- -- -- NA MERCURY Central Nervous System 2.4E-07 -- -- 2.4E-07

NICKEL -- -- -- NA NICKEL Body Weight 2.9E-06 -- -- 2.9E-06

ZINC -- -- -- NA ZINC Blood 5.0E-07 -- -- 5.0E-07

PAHs PAHs

BENZO(A)PYRENE 1.0E-07 -- -- 1.0E-07 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs Pesticides/PCBs

4,4'-DDT 1.8E-09 -- -- 1.8E-09 4,4'-DDT NA 2.5E-05 -- -- 2.5E-05

(Total) 1.1E-07 --- --- 1.1E-07 (Total) 0.0000 --- --- 0.0000

Total Risk Across Surface Soil 2.E-05 Total Hazard Index Across Surface Soil 2

Total Risk Across All Media and All Exposure Routes 2.E-05 Total Hazard Index Across All Media and All Exposure Routes 2
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TABLE I-9.1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Across All Media and All Exposure Routes 2

Total Hazard Index Blood, Across All Media and All Exposure Routes 0.01

Total Hazard Index CNS, Across All Media and All Exposure Routes 0.007

Total Hazard Index Kidneys, Across All Media and All Exposure Routes 0.01

Total Hazard Index Prostate, Across All Media and All Exposure Routes 0.00003

Total Hazard Index Digestive System, Across All Media and All Exposure Routes 0.007

Total Hazard Index Spleen, Across All Media and All Exposure Routes 0.001

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes 0.0006

Total Hazard Index Body Weight, Across All Media and All Exposure Routes 0.0010
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TABLE I-9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adolescent

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2-AMINO-4,6-DINITROTOLUENE -- -- -- NA 2-AMINO-4,6-DINITROTOLUENE CNS, Digestive System 1.1E-02 4.8E-04 -- 1.1E-02

4-AMINO-2,6-DINITROTOLUENE -- -- -- NA 4-AMINO-2,6-DINITROTOLUENE CNS, Digestive System 7.7E-03 5.1E-04 -- 8.2E-03

2,4-DINITROTOLUENE 9.9E-08 7.4E-08 8.8E-13 1.7E-07 2,4-DINITROTOLUENE CNS, Digestive System 1.1E-03 8.4E-04 -- 2.0E-03

2,6-DINITROTOLUENE 9.5E-08 6.9E-08 -- 1.6E-07 2,6-DINITROTOLUENE CNS, Liver, and Blood 9.8E-04 7.1E-04 -- 1.7E-03

RDX 3.8E-09 4.3E-10 -- 4.3E-09 RDX Prostate 8.1E-05 9.0E-06 -- 9.0E-05

1,3-DINITROBENZENE -- -- -- NA 1,3-DINITROBENZENE Spleen 2.1E-03 1.6E-03 -- 3.7E-03

2,4,6-TRINITROTOLUENE 8.1E-06 6.0E-06 -- 1.4E-05 2,4,6-TRINITROTOLUENE Liver 3.8E+00 2.8E+00 -- 6.6E+00

2-NITROTOLUENE 3.1E-08 2.3E-08 -- 5.3E-08 2-NITROTOLUENE Bone Marrow 1.1E-03 8.0E-04 -- 1.9E-03

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 4.5E-03 -- 5.6E-05 4.6E-03

CADMIUM -- -- 1.6E-10 1.6E-10 CADMIUM Kidneys 2.0E-02 5.9E-03 3.1E-05 2.6E-02

CHROMIUM (HEXAVALENT) 5.1E-06 -- 8.8E-09 5.1E-06 CHROMIUM (HEXAVALENT) None 7.9E-03 -- 7.3E-06 7.9E-03

COPPER -- -- -- NA COPPER Liver and Kidneys 7.6E-03 -- -- 7.6E-03

NICKEL -- -- 6.8E-11 6.8E-11 NICKEL Body Weight 2.9E-03 -- 2.0E-05 3.0E-03

ZINC -- -- -- NA ZINC Blood 3.1E-02 -- -- 3.1E-02

PAHs PAHs

BENZO(A)PYRENE 1.8E-07 1.7E-07 8.3E-13 3.5E-07 BENZO(A)PYRENE NA -- -- -- NA

(Total) 1.4E-05 6.4E-06 9.0E-09 2.0E-05 (Total) 3.9 2.8 0.00011 6.7

Game Meat EU 8 Explosives Explosives

RDX 4.5E-15 -- -- 4.5E-15 RDX 0.0E+00 9.5E-11 -- -- 9.5E-11

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.6E-07 -- -- 1.6E-07

CADMIUM -- -- -- NA CADMIUM Kidneys 7.2E-07 -- -- 7.2E-07

CHROMIUM (HEXAVALENT) 6.4E-09 -- -- 6.4E-09 CHROMIUM (HEXAVALENT) None 1.0E-05 -- -- 1.0E-05

COPPER -- -- -- NA COPPER Liver and Kidneys 2.1E-05 -- -- 2.1E-05

MERCURY -- -- -- NA MERCURY Central Nervous System 3.7E-07 -- -- 3.7E-07

NICKEL -- -- -- NA NICKEL Body Weight 4.5E-06 -- -- 4.5E-06

ZINC -- -- -- NA ZINC Blood 7.7E-07 -- -- 7.7E-07

PAHs PAHs

BENZO(A)PYRENE 4.7E-07 -- -- 4.7E-07 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs Pesticides/PCBs

4,4'-DDT 9.4E-10 -- -- 9.4E-10 4,4'-DDT NA 3.9E-05 -- -- 3.9E-05

(Total) 4.7E-07 --- --- 4.7E-07 (Total) 0.0001 --- --- 0.0001

Total Risk Across Surface Soil 2.E-05 Total Hazard Index Across Surface Soil 7

Total Risk Across All Media and All Exposure Routes 2.E-05 Total Hazard Index Across All Media and All Exposure Routes 7
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TABLE I-9.2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adolescent

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Across All Media and All Exposure Routes 7

Total Hazard Index Blood, Across All Media and All Exposure Routes 0.03

Total Hazard Index CNS, Across All Media and All Exposure Routes 0.02

Total Hazard Index Kidneys, Across All Media and All Exposure Routes 0.04

Total Hazard Index Prostate, Across All Media and All Exposure Routes 0.00009

Total Hazard Index Digestive System, Across All Media and All Exposure Routes 0.02

Total Hazard Index Spleen, Across All Media and All Exposure Routes 0.004

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes 0.002

Total Hazard Index Body Weight, Across All Media and All Exposure Routes 0.0030
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TABLE I-9.3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population: Maintenance Worker

Receptor Age: Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4-DINITROTOLUENE 3.8E-07 1.8E-07 4.2E-11 5.6E-07 2,4-DINITROTOLUENE CNS, Digestive System 1.7E-03 8.1E-04 -- 2.5E-03

2,4,6-TRINITROTOLUENE 3.1E-05 1.5E-05 -- 4.6E-05 2,4,6-TRINITROTOLUENE Liver 5.9E+00 2.7E+00 -- 8.6E+00

2-NITROTOLUENE 1.2E-07 5.5E-08 -- 1.7E-07 2-NITROTOLUENE Bone Marrow 1.7E-03 7.8E-04 -- 2.5E-03

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 1.3E-05 -- 4.2E-07 1.3E-05 CHROMIUM (HEXAVALENT) None 2.4E-02 -- 1.4E-04 2.5E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 2.3E-02 -- -- 2.3E-02

ZINC -- -- -- NA ZINC Blood 9.6E-02 -- -- 9.6E-02

(Total) 4.5E-05 1.5E-05 4.2E-07 6.0E-05 (Total) 6.0 2.7 0.0001 8.7

Total Risk Across Surface Soil 6.E-05 Total Hazard Index Across Surface Soil 9

Total Risk Across All Media and All Exposure Routes 6.E-05 Total Hazard Index Across All Media and All Exposure Routes 9

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Across All Media and All Exposure Routes 9

Total Hazard Index Blood, Across All Media and All Exposure Routes 0.1

Total Hazard Index CNS, Across All Media and All Exposure Routes 0.003

Total Hazard Index Kidneys, Across All Media and All Exposure Routes 0.02

Total Hazard Index Digestive System, Across All Media and All Exposure Routes 0.003

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes 0.002
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TABLE I-9.4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Commercial Worker

Receptor Age:   Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4-DINITROTOLUENE 3.8E-07 5.1E-08 5.3E-12 4.3E-07 2,4-DINITROTOLUENE CNS, Digestive System 1.7E-03 2.3E-04 -- 2.0E-03

2,4,6-TRINITROTOLUENE 3.1E-05 4.2E-06 -- 3.6E-05 2,4,6-TRINITROTOLUENE Liver 5.9E+00 7.7E-01 -- 6.6E+00

2-NITROTOLUENE 1.2E-07 1.6E-08 -- 1.3E-07 2-NITROTOLUENE Bone Marrow 1.7E-03 2.2E-04 -- 1.9E-03

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 6.5E-06 -- 5.3E-08 6.6E-06 CHROMIUM (HEXAVALENT) None 1.2E-02 -- 1.8E-05 1.2E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 1.2E-02 -- -- 1.2E-02

ZINC -- -- -- NA ZINC Blood 4.8E-02 -- -- 4.8E-02

(Total) 3.8E-05 4.2E-06 5.3E-08 4.3E-05 (Total) 5.9 0.8 0.00002 6.7

Total Risk Across Surface Soil 4.E-05 Total Hazard Index Across Surface Soil 7

Total Risk Across All Media and All Exposure Routes 4.E-05 Total Hazard Index Across All Media and All Exposure Routes 7

NA = Not Applicable due to no toxicity values Total Hazard Index Liver, Across All Media and All Exposure Routes 7

-- = No risks calculated for this exposure pathway Total Hazard Index Blood, Across All Media and All Exposure Routes 0.05

Total Hazard Index CNS, Across All Media and All Exposure Routes 0.002

Total Hazard Index Kidneys, Across All Media and All Exposure Routes 0.01

Total Hazard Index Digestive System, Across All Media and All Exposure Routes 0.002

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes 0.002
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TABLE I-9.5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:   Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Total Soil EU 8 Explosives Explosives

2,4-DINITROTOLUENE 5.3E-08 7.5E-09 6.1E-13 6.1E-08 2,4-DINITROTOLUENE CNS, Digestive System 6.0E-03 8.4E-04 -- 6.8E-03

2,4,6-TRINITROTOLUENE 8.3E-06 1.1E-06 -- 9.4E-06 2,4,6-TRINITROTOLUENE Liver 3.9E+01 5.3E+00 -- 4.4E+01

2-NITROTOLUENE 2.4E-08 3.3E-09 -- 2.7E-08 2-NITROTOLUENE Bone Marrow 8.5E-03 1.2E-03 -- 9.7E-03

Inorganics Inorganics

CADMIUM -- -- 2.1E-10 2.1E-10 CADMIUM Kidneys 2.0E-01 1.1E-02 4.0E-04 2.1E-01

CHROMIUM (HEXAVALENT) 1.9E-06 -- 1.3E-08 1.9E-06 CHROMIUM (HEXAVALENT) None 8.8E-02 -- 1.1E-04 8.8E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 7.8E-02 -- -- 7.8E-02

IRON -- -- -- NA IRON Gastrointestinal System 3.1E-01 -- -- 3.1E-01

ZINC -- -- -- NA ZINC Blood 3.3E-01 -- -- 3.3E-01

(Total) 1.0E-05 1.1E-06 1.3E-08 1.1E-05 (Total) 39.6 5.3 0.0005 45

Total Risk Across Total Soil 1.E-05 Total Hazard Index Across Total Soil 45

Total Risk Across All Media and All Exposure Routes 1.E-05 Total Hazard Index Across All Media and All Exposure Routes 45

Total Hazard Index Liver, Across All Media and All Exposure Routes 44

Total Hazard Index Blood, Across All Media and All Exposure Routes 0.3

NA = Not Applicable due to no toxicity values Total Hazard Index CNS, Across All Media and All Exposure Routes 0.007

-- = No risks calculated for this exposure pathway Total Hazard Index Kidneys, Across All Media and All Exposure Routes 0.3
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TABLE I-9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Total Soil EU 8 Explosives Explosives

Child 2-AMINO-4,6-DINITROTOLUENE -- -- -- NA 2-AMINO-4,6-DINITROTOLUENE CNS, Digestive System 3.0E-01 5.1E-03 -- 3.1E-01

4-AMINO-2,6-DINITROTOLUENE -- -- -- NA 4-AMINO-2,6-DINITROTOLUENE CNS, Digestive System 2.1E-01 5.4E-03 -- 2.2E-01

2,4-DINITROTOLUENE 8.7E-07 2.5E-07 1.5E-11 1.1E-06 2,4-DINITROTOLUENE CNS, Digestive System 1.6E-02 4.7E-03 -- 2.1E-02

2,6-DINITROTOLUENE 1.5E-06 4.2E-07 -- 2.0E-06 2,6-DINITROTOLUENE CNS, Liver, and Blood 2.6E-02 7.3E-03 -- 3.3E-02

RDX 7.4E-08 3.1E-09 -- 7.7E-08 RDX Prostate 2.6E-03 1.1E-04 -- 2.7E-03

1,3-DINITROBENZENE -- -- -- NA 1,3-DINITROBENZENE Spleen 4.4E-02 1.2E-02 -- 5.7E-02

2,4,6-TRINITROTOLUENE 1.4E-04 3.8E-05 -- 1.7E-04 2,4,6-TRINITROTOLUENE Liver 1.1E+02 2.9E+01 -- 1.3E+02

2-NITROTOLUENE 3.9E-07 1.1E-07 -- 5.0E-07 2-NITROTOLUENE Bone Marrow 2.3E-02 6.5E-03 -- 3.0E-02

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.3E-01 -- 3.2E-03 1.3E-01

CADMIUM -- -- 5.2E-09 5.2E-09 CADMIUM Kidneys 5.5E-01 6.1E-02 1.7E-03 6.1E-01

CHROMIUM (HEXAVALENT) 1.6E-04 -- 3.2E-07 1.6E-04 CHROMIUM (HEXAVALENT) None 2.4E-01 -- 4.4E-04 2.4E-01

COPPER -- -- -- NA COPPER Liver and Kidneys 2.1E-01 -- -- 2.1E-01

IRON -- -- -- NA IRON Gastrointestinal System 8.6E-01 -- -- 8.6E-01

NICKEL -- -- 1.9E-09 1.9E-09 NICKEL Body Weight 6.8E-02 -- 9.3E-04 6.9E-02

ZINC -- -- -- NA ZINC Blood 8.9E-01 -- -- 8.9E-01

PAHs PAHs

BENZO(A)PYRENE 7.6E-06 2.8E-06 7.1E-11 1.0E-05 BENZO(A)PYRENE NA -- -- -- NA

(Total for Child) 3.1E-04 4.1E-05 3.3E-07 3.5E-04 (Total for Child) 109 30 0.006 138

Total Soil EU 8 Explosives Explosives

Adult 2-AMINO-4,6-DINITROTOLUENE -- -- -- NA 2-AMINO-4,6-DINITROTOLUENE CNS, Digestive System 1.6E-02 7.7E-04 -- 1.7E-02

4-AMINO-2,6-DINITROTOLUENE -- -- -- NA 4-AMINO-2,6-DINITROTOLUENE CNS, Digestive System 1.1E-02 8.2E-04 -- 1.2E-02

2,4-DINITROTOLUENE 1.9E-07 1.5E-07 6.2E-11 3.4E-07 2,4-DINITROTOLUENE CNS, Digestive System 8.8E-04 7.1E-04 -- 1.6E-03

2,6-DINITROTOLUENE 3.3E-07 2.6E-07 -- 5.9E-07 2,6-DINITROTOLUENE CNS, Liver, and Blood 1.4E-03 1.1E-03 -- 2.5E-03

RDX 1.6E-08 1.9E-09 -- 1.8E-08 RDX Prostate 1.4E-04 1.7E-05 -- 1.6E-04

1,3-DINITROBENZENE -- -- -- NA 1,3-DINITROBENZENE Spleen 2.4E-03 1.9E-03 -- 4.3E-03

2,4,6-TRINITROTOLUENE 2.9E-05 2.3E-05 -- 5.2E-05 2,4,6-TRINITROTOLUENE Liver 5.6E+00 4.5E+00 -- 1.0E+01

2-NITROTOLUENE 8.4E-08 6.7E-08 -- 1.5E-07 2-NITROTOLUENE Bone Marrow 1.2E-03 9.9E-04 -- 2.2E-03

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 6.9E-03 -- 3.2E-03 1.0E-02

CADMIUM -- -- 2.1E-08 NA CADMIUM Kidneys 2.9E-02 9.4E-03 1.7E-03 4.0E-02

CHROMIUM (HEXAVALENT) 1.2E-05 -- 1.3E-06 1.3E-05 CHROMIUM (HEXAVALENT) None 1.3E-02 -- 4.4E-04 1.3E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 1.1E-02 -- -- 1.1E-02

IRON -- -- -- NA IRON Gastrointestinal System 4.6E-02 -- -- 4.6E-02

NICKEL -- -- 7.5E-09 NA NICKEL Body Weight 3.6E-03 -- 9.3E-04 4.6E-03

ZINC -- -- -- NA ZINC Blood 4.7E-02 -- -- 4.7E-02

PAHs PAHs

BENZO(A)PYRENE 5.6E-07 5.8E-07 9.8E-11 1.1E-06 BENZO(A)PYRENE NA -- -- -- NA

(Total for Adult) 4.E-05 2.E-05 1.E-06 7.E-05 (Total for Adult) 5.8 4.5 0.006 10.3
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TABLE I-9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Total Soil EU 8 Explosives

Adult + Child 2-AMINO-4,6-DINITROTOLUENE NA NA NA NA

4-AMINO-2,6-DINITROTOLUENE NA NA NA NA

2,4-DINITROTOLUENE 1.1E-06 4.0E-07 7.7E-11 1.5E-06

2,6-DINITROTOLUENE 1.9E-06 6.8E-07 NA 2.5E-06

RDX 9.0E-08 5.0E-09 NA 9.5E-08

1,3-DINITROBENZENE NA NA NA NA

2,4,6-TRINITROTOLUENE 1.6E-04 6.1E-05 NA 2.3E-04

2-NITROTOLUENE 4.8E-07 1.8E-07 NA 6.5E-07

Inorganics

BARIUM NA NA NA NA

CADMIUM NA NA 2.6E-08 5.2E-09

CHROMIUM (HEXAVALENT) 1.8E-04 NA 1.6E-06 1.8E-04

COPPER NA NA NA NA

IRON NA NA NA NA

NICKEL NA NA 9.4E-09 1.9E-09

ZINC NA NA NA NA

PAHs

BENZO(A)PYRENE 8.2E-06 3.4E-06 1.7E-10 1.2E-05

(Total for Adult + Child) 3.5E-04 6.6E-05 1.6E-06 4.2E-04 Total Hazard Index Across Total Soil (Child) 138

Total Risk Across Total Soil 4.E-04 Total Hazard Index Across Total Soil (Adult) 10.3

Surface Soil Home Grown Produce EU 8 Explosives Explosives

Child RDX 1.1E-05 -- -- 1.1E-05 RDX Prostate 4.0E-01 -- -- 4.0E-01

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 2.7E-02 -- -- 2.7E-02

CADMIUM -- -- -- NA CADMIUM Kidneys 1.2E+00 -- -- 1.2E+00

CHROMIUM (HEXAVALENT) 9.7E-06 -- -- 9.7E-06 CHROMIUM (HEXAVALENT) None 1.4E-02 -- -- 1.4E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 3.0E-01 -- -- 3.0E-01

MERCURY -- -- -- NA MERCURY CNS 2.3E-02 -- -- 2.3E-02

NICKEL -- -- -- NA NICKEL Body Weight 7.1E-02 -- -- 7.1E-02

ZINC -- -- -- NA ZINC Blood 1.2E+00 -- -- 1.2E+00

PAHs PAHs

BENZO(A)PYRENE 9.9E-07 -- -- 9.9E-07 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs -- Pesticides/PCBs

4,4'-DDT 2.3.E-09 -- -- 2.3.E-09 4,4'-DDT Liver 1.6E-04 -- -- 1.6E-04

(Total for Child) 2.2.E-05 --- --- 2.2.E-05 (Total for Child) 3 --- --- 3

Home Grown Produce EU 8 Explosives Explosives

Adult RDX 4.5E-05 -- -- 4.5E-05 RDX Prostate 4.0E-01 -- -- 4.0E-01

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 2.7E-02 -- -- 2.7E-02

CADMIUM -- -- -- NA CADMIUM Kidneys 1.2E+00 -- -- 1.2E+00

CHROMIUM (HEXAVALENT) 1.3E-05 -- -- 1.3E-05 CHROMIUM (HEXAVALENT) None 1.4E-02 -- -- 1.4E-02

COPPER -- -- -- NA COPPER Liver and Kidneys 3.1E-01 -- -- 3.1E-01

MERCURY -- -- -- NA MERCURY CNS 2.3E-02 -- -- 2.3E-02

NICKEL -- -- -- NA NICKEL Body Weight 7.1E-02 -- -- 7.1E-02

ZINC -- -- -- NA ZINC Blood 1.2E+00 -- -- 1.2E+00

PAHs PAHs

BENZO(A)PYRENE 1.4E-06 -- -- 1.4E-06 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs Pesticides/PCBs

4,4'-DDT 9.4.E-09 -- -- 9.4.E-09 4,4'-DDT Liver 1.6E-04 -- -- 1.6E-04

(Total for Adult) 6.0.E-05 --- -- 6.0.E-05 (Total for Adult) 3 --- --- 3
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TABLE I-9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Home Grown Produce EU 8 Explosives

Adult + Child RDX 5.6E-05 NA NA 5.6E-05

Inorganics

BARIUM NA NA NA NA

CADMIUM NA NA NA NA

CHROMIUM (HEXAVALENT) 2.3E-05 NA NA 2.3E-05

COPPER NA NA NA NA

MERCURY NA NA NA NA

NICKEL NA NA NA NA

ZINC NA NA NA NA

PAHs

BENZO(A)PYRENE 2.4.E-06 NA NA 2.4.E-06

Pesticides/PCBs

4,4'-DDT 1.2.E-08 NA NA 1.2.E-08

(Total for Child + Adult) 8.2.E-05 NA NA 8.2.E-05 Total Hazard Index Across Home Grown Produce (Child) 3

Total Risk Across Home Grown Produce (Adult + Child) 8.E-05 Total Hazard Index Across Home Grown Produce (Adult) 3

Game Meat EU 8 Explosives Explosives

Child RDX -- -- NA RDX Prostate -- -- NA

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.6E-07 -- -- 1.6E-07

CADMIUM -- -- -- NA CADMIUM Kidneys 7.2E-07 -- -- 7.2E-07

CHROMIUM (HEXAVALENT) 6.8E-09 -- -- 6.8E-09 CHROMIUM (HEXAVALENT) None 1.0E-05 -- -- 1.0E-05

COPPER -- -- -- NA COPPER Liver and Kidneys 2.1E-05 -- -- 2.1E-05

MERCURY -- -- -- NA MERCURY CNS 3.7E-07 -- -- 3.7E-07

NICKEL -- -- -- NA NICKEL Body Weight 4.6E-06 -- -- 4.6E-06

ZINC -- -- -- NA ZINC Blood 7.8E-07 -- -- 7.8E-07

PAHs PAHs

BENZO(A)PYRENE 1.7E-07 -- -- 1.7E-07 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs -- Pesticides/PCBs

4,4'-DDT 5.7E-10 -- -- 5.7E-10 4,4'-DDT Liver 3.9E-05 -- -- 3.9E-05

(Total for Child) 2.E-07 --- --- 2.E-07 (Total for Child) 0.0001 --- --- 0.0001

Game Meat EU 8 Explosives Explosives

Adult RDX -- -- NA RDX Prostate 6.1E-11 -- -- 6.1E-11

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.0E-07 -- -- 1.0E-07

CADMIUM -- -- -- NA CADMIUM Kidneys 4.6E-07 -- -- 4.6E-07

CHROMIUM (HEXAVALENT) 5.9E-09 -- -- 5.9E-09 CHROMIUM (HEXAVALENT) None 6.4E-06 -- -- 6.4E-06

COPPER -- -- -- NA COPPER Liver and Kidneys 1.4E-05 -- -- 1.4E-05

MERCURY -- -- -- NA MERCURY CNS 2.4E-07 -- -- 2.4E-07

NICKEL -- -- -- NA NICKEL Body Weight 2.9E-06 -- -- 2.9E-06

ZINC -- -- -- NA ZINC Blood 5.0E-07 -- -- 5.0E-07

PAHs PAHs

BENZO(A)PYRENE 1.4E-07 -- -- 1.4E-07 BENZO(A)PYRENE NA -- -- -- NA

Pesticides/PCBs Pesticides/PCBs

4,4'-DDT 1.5E-09 -- -- 1.5E-09 4,4'-DDT Liver 2.5E-05 -- -- 2.5E-05

(Total for Adult) 1.5E-07 --- --- 1.5E-07 (Total for Adult) 0.0000 --- --- 0.0000
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TABLE I-9.6

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Constituent of Carcinogenic Risk Constituent of Non-Carcinogenic Hazard Quotient

Medium Point Potential Concern Potential Concern

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Game Meat EU 8 Explosives

Adult + Child RDX NA NA NA NA

Inorganics

BARIUM NA NA NA NA

CADMIUM NA NA NA NA

CHROMIUM (HEXAVALENT) 1.3E-08 NA NA 1.3E-08

COPPER NA NA NA NA

MERCURY NA NA NA NA

NICKEL NA NA NA NA

ZINC NA NA NA NA

PAHs

BENZO(A)PYRENE 3.E-07 NA NA 3.E-07

Pesticides/PCBs

4,4'-DDT 2.E-09 NA NA 2.E-09 Total Hazard Index Across Game Meat (Child) 0.0001

(Total for Child + Adult) 3.E-07 --- --- 3.E-07 Total Hazard Index Across Game Meat (Adult) 0.0000

Total Risk Across Game Meat (Adult + Child) 3.E-07 Total Hazard Index Across Surface Soil (Game Meat and Home Grown Produce) (Child) 3

Total Risk Across Surface Soil (Game Meat and Home Grown Produce) (Adult + Child) 8.E-05 Total Hazard Index Across Surface Soil (Game Meat and Home Grown Produce) (Adult) 3

Total Risk Across All Soil Pathways (Adult + Child) 5.E-04 Total Hazard Index Across All Soil Pathways (Child) 141

Total Hazard Index Across All Soil Pathways (Adult) 14

Total Risk Across All Media and All Exposure Routes 5.E-04 Total Hazard Index Across All Media and All Exposure Routes (Child) 141

Total Hazard Index Across All Media and All Exposure Routes (Adult) 14

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Across All Media and All Exposure Routes, Child 135

Total Hazard Index Blood, Across All Media and All Exposure Routes, Child 2

Total Hazard Index CNS, Across All Media and All Exposure Routes, Child 0.6

Total Hazard Index Kidneys, Across All Media and All Exposure Routes, Child 2

Total Hazard Index Prostate, Across All Media and All Exposure Routes, Child 0.4

Total Hazard Index Digestive System, Across All Media and All Exposure Routes, Child 0.5

Total Hazard Index Spleen, Across All Media and All Exposure Routes, Child 0.06

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes, Child 0.03

Total Hazard Index Gastrointestinal System, Across All Media and All Exposure Routes, Child 0.9

Total Hazard Index Body Weight, Across All Media and All Exposure Routes, Child 0.1

Total Hazard Index Liver, Across All Media and All Exposure Routes, Adult 10

Total Hazard Index Blood, Across All Media and All Exposure Routes, Adult 1

Total Hazard Index CNS, Across All Media and All Exposure Routes, Adult 0.06

Total Hazard Index Kidneys, Across All Media and All Exposure Routes, Adult 2

Total Hazard Index Prostate, Across All Media and All Exposure Routes, Adult 0.0002

Total Hazard Index Digestive System, Across All Media and All Exposure Routes, Adult 0.03

Total Hazard Index Spleen, Across All Media and All Exposure Routes, Adult 0.004

Total Hazard Index Bone Marrow, Across All Media and All Exposure Routes, Adult 0.002

Total Hazard Index Gastrointestinal System, Across All Media and All Exposure Routes, Adult 0.05

Total Hazard Index Body Weight, Across All Media and All Exposure Routes, Adult 0.08
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TABLE I-10.1

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4,6-TRINITROTOLUENE 7.9E-06 6.3E-06 -- 1.4E-05 2,4,6-TRINITROTOLUENE Liver 1.2E+00 9.7E-01 -- 2.2E+00

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 1.6E-06 -- 2.6E-08 1.7E-06 CHROMIUM (HEXAVALENT) None -- -- -- NA

(Total) 9.5E-06 6.3E-06 2.6E-08 1.6E-05 (Total) 1.2 0.97 --- 2.2

Total Risk Across Surface Soil 2.E-05 Total Hazard Index Across Surface Soil 2

Total Risk Across All Media and All Exposure Routes 2.E-05 Total Hazard Index Across All Media and All Exposure Routes 2

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Surface Soil 2
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TABLE I-10.2

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Current/Future

Receptor Population: Trespasser

Receptor Age: Adolescent

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4,6-TRINITROTOLUENE 8.1E-06 6.0E-06 -- 1.4E-05 2,4,6-TRINITROTOLUENE Liver 3.8E+00 2.8E+00 -- 6.6E+00

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 5.1E-06 -- 8.8E-09 5.1E-06 CHROMIUM (HEXAVALENT) None -- -- -- NA

(Total) 1.3E-05 6.0E-06 8.8E-09 1.9E-05 (Total) 3.8 2.8 --- 6.6

Total Risk Across Surface Soil 2.E-05 Total Hazard Index Across Surface Soil 7

Total Risk Across All Media and All Exposure Routes 2.E-05 Total Hazard Index Across All Media and All Exposure Routes 7

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Surface Soil 7
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TABLE I-10.3

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population: Maintenance Worker

Receptor Age: Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4,6-TRINITROTOLUENE 3.1E-05 1.5E-05 -- 4.6E-05 2,4,6-TRINITROTOLUENE Liver 5.9E+00 2.7E+00 -- 8.6E+00

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 1.3E-05 -- 4.2E-07 1.3E-05 CHROMIUM (HEXAVALENT) None -- -- -- NA

(Total) 4.5E-05 1.5E-05 4.2E-07 5.9E-05 (Total) 5.9 2.7 --- 8.6

Total Risk Across Surface Soil 6.E-05 Total Hazard Index Across Surface Soil 9

Total Risk Across All Media and All Exposure Routes 6.E-05 Total Hazard Index Across All Media and All Exposure Routes 9

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Surface Soil 9
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TABLE I-10.4

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Commercial Worker

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Surface Soil EU 8 Explosives Explosives

2,4,6-TRINITROTOLUENE 3.1E-05 4.2E-06 -- 3.6E-05 2,4,6-TRINITROTOLUENE Liver 5.9E+00 7.7E-01 -- 6.6E+00

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 6.5E-06 -- 5.3E-08 6.6E-06 CHROMIUM (HEXAVALENT) None -- -- -- NA

(Total) 3.8E-05 4.2E-06 5.3E-08 4.2E-05 (Total) 5.9 0.8 --- 6.6

Total Risk Across Surface Soil 4.E-05 Total Hazard Index Across Surface Soil 7

Total Risk Across All Media and All Exposure Routes 4.E-05 Total Hazard Index Across All Media and All Exposure Routes 7

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Surface Soil 7
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TABLE I-10.5

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Total Soil EU 8 Explosives Explosives

2,4,6-TRINITROTOLUENE 8.3E-06 1.1E-06 -- 9.4E-06 2,4,6-TRINITROTOLUENE Liver 3.9E+01 5.3E+00 -- 4.4E+01

Inorganics Inorganics

CADMIUM -- -- -- NA CADMIUM Kidneys 2.0E-01 1.1E-02 4.0E-04 2.1E-01

CHROMIUM (HEXAVALENT) 1.9E-06 -- 1.3E-08 1.9E-06 CHROMIUM (HEXAVALENT) None -- -- -- NA

IRON -- -- -- NA IRON Gastrointestinal System 3.1E-01 -- -- 3.1E-01

ZINC -- -- -- NA ZINC Blood 3.3E-01 -- -- 3.3E-01

(Total) 1.0E-05 1.1E-06 1.3E-08 1.1E-05 (Total) 39.4 5.3 0.0004 45

Total Risk Across Total Soil 1.E-05 Total Hazard Index Across Total Soil 45

Total Risk Across All Media and All Exposure Routes 1.E-05 Total Hazard Index Across All Media and All Exposure Routes 45

NA = Not Applicable due to no toxicity values

-- = No risks calculated for this exposure pathway Total Hazard Index Liver, Total Soil 44

Total Hazard Index Blood, Total Soil 0.3

Total Hazard Index Kidneys, Total Soil 0.2
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TABLE I-10.6

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Soil Total Soil EU 8 Explosives Explosives

Child 2-AMINO-4,6-DINITROTOLUENE -- -- -- NA 2-AMINO-4,6-DINITROTOLUENE CNS, Digestive System 3.0E-01 5.1E-03 -- 3.1E-01

4-AMINO-2,6-DINITROTOLUENE -- -- -- NA 4-AMINO-2,6-DINITROTOLUENE CNS, Digestive System 2.1E-01 5.4E-03 -- 2.2E-01

2,4-DINITROTOLUENE 8.7E-07 2.5E-07 1.5E-11 1.1E-06 2,4-DINITROTOLUENE CNS, Digestive System -- -- -- NA

2,6-DINITROTOLUENE 1.5E-06 4.2E-07 -- 2.0E-06 2,6-DINITROTOLUENE CNS, Liver, and Blood -- -- -- NA

2,4,6-TRINITROTOLUENE 1.4E-04 3.8E-05 -- 1.7E-04 2,4,6-TRINITROTOLUENE Liver 1.1E+02 2.9E+01 -- 1.3E+02

Inorganics Inorganics

BARIUM -- -- -- NA BARIUM Kidneys 1.3E-01 -- 3.2E-03 1.3E-01

CADMIUM -- -- -- NA CADMIUM Kidneys 5.5E-01 6.1E-02 1.7E-03 6.1E-01

CHROMIUM (HEXAVALENT) 1.6E-04 -- 3.2E-07 1.6E-04 CHROMIUM (HEXAVALENT) None 2.4E-01 -- 4.4E-04 2.4E-01

COPPER -- -- -- NA COPPER Liver and Kidneys 2.1E-01 -- -- 2.1E-01

IRON -- -- -- NA IRON Gastrointestinal System 8.6E-01 -- -- 8.6E-01

ZINC -- -- -- NA ZINC Blood 8.9E-01 -- -- 8.9E-01

PAHs PAHs

BENZO(A)PYRENE 7.6E-06 2.8E-06 7.1E-11 1.0E-05 BENZO(A)PYRENE NA -- -- -- NA

(Total for Child) 3.1E-04 4.1E-05 3.2E-07 3.5E-04 (Total for Child) 108 29 0.005 138

Total Soil EU 8 Explosives Explosives

Adult 2,4-DINITROTOLUENE 1.9E-07 1.5E-07 6.2E-11 3.4E-07 2,4-DINITROTOLUENE CNS, Digestive System -- -- -- NA

2,6-DINITROTOLUENE 3.3E-07 2.6E-07 -- 5.9E-07 2,6-DINITROTOLUENE CNS, Liver, and Blood -- -- -- NA

2,4,6-TRINITROTOLUENE 2.9E-05 2.3E-05 -- 5.2E-05 2,4,6-TRINITROTOLUENE Liver 5.6E+00 4.5E+00 -- 1.0E+01

Inorganics Inorganics

CHROMIUM (HEXAVALENT) 1.2E-05 -- 1.3E-06 1.3E-05 CHROMIUM (HEXAVALENT) None -- -- -- NA

PAHs PAHs

BENZO(A)PYRENE 5.6E-07 5.8E-07 9.8E-11 1.1E-06 BENZO(A)PYRENE NA -- -- -- NA

(Total for Adult) 4.E-05 2.E-05 1.E-06 7.E-05 (Total for Adult) 5.6 4.5 --- 10.1

Soil Total Soil EU 8 Explosives

Adult + Child 2,4-DINITROTOLUENE 1.1E-06 4.0E-07 7.7E-11 1.5E-06

2,6-DINITROTOLUENE 1.9E-06 6.8E-07 NA 2.5E-06

2,4,6-TRINITROTOLUENE 1.6E-04 6.1E-05 NA 2.3E-04

Inorganics

CHROMIUM (HEXAVALENT) 1.8E-04 NA 1.6E-06 1.8E-04

PAHs

BENZO(A)PYRENE 8.2E-06 3.4E-06 1.7E-10 1.2E-05

(Total for Adult + Child) 3.5E-04 6.5E-05 1.6E-06 4.2E-04 Total Hazard Index Across Total Soil (Child) 138

Total Risk Across Total Soil 4.E-04 Total Hazard Index Across Total Soil (Adult) 10.1
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TABLE I-10.6

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

Surface Soil Home Grown Produce EU 8 Explosives Explosives

Child RDX 1.1E-05 -- -- 1.1E-05 RDX Prostate 4.0E-01 -- -- 4.0E-01

Inorganics Inorganics

CADMIUM -- -- -- NA CADMIUM Kidneys 1.2E+00 -- -- 1.2E+00

CHROMIUM (HEXAVALENT) 9.7E-06 -- -- 9.7E-06 CHROMIUM (HEXAVALENT) None -- -- -- NA

COPPER -- -- -- NA COPPER Liver and Kidneys 3.0E-01 -- -- 3.0E-01

ZINC -- -- -- NA ZINC Blood 1.2E+00 -- -- 1.2E+00

PAHs PAHs

BENZO(A)PYRENE 9.9E-07 -- -- 9.9E-07 BENZO(A)PYRENE NA -- -- -- NA

(Total for Child) 2.2.E-05 --- --- 2.2.E-05 (Total for Child) 3 --- --- 3

Home Grown Produce EU 8 Explosives Explosives

Adult RDX 4.5E-05 -- -- 4.5E-05 RDX Prostate 4.0E-01 -- -- 4.0E-01

Inorganics Inorganics

CADMIUM -- -- -- NA CADMIUM Kidneys 1.2E+00 -- -- 1.2E+00

CHROMIUM (HEXAVALENT) 1.3E-05 -- -- 1.3E-05 CHROMIUM (HEXAVALENT) None -- -- -- NA

COPPER -- -- -- NA COPPER Liver and Kidneys 3.1E-01 -- -- 3.1E-01

ZINC -- -- -- NA ZINC Blood 1.2E+00 -- -- 1.2E+00

PAHs PAHs

BENZO(A)PYRENE 1.4E-06 -- -- 1.4E-06 BENZO(A)PYRENE NA -- -- -- NA

(Total for Adult) 6.0.E-05 --- -- 6.0.E-05 (Total for Adult) 3 --- --- 3

Soil Home Grown Produce EU 8 Explosives

Adult + Child RDX 5.6E-05 NA NA 5.6E-05

Inorganics

CHROMIUM (HEXAVALENT) 2.3E-05 NA NA 2.3E-05

PAHs

BENZO(A)PYRENE 2.4.E-06 NA NA 2.4.E-06

(Total for Child + Adult) 8.2.E-05 NA NA 8.2.E-05 Total Hazard Index Across Home Grown Produce (Child) 3

Total Risk Across Home Grown Produce (Adult + Child) 8.E-05 Total Hazard Index Across Home Grown Produce (Adult) 3

Total Hazard Index Across Game Meat (Child) ---

(Total for Child + Adult) --- --- --- --- Total Hazard Index Across Game Meat (Adult) ---

Total Risk Across Game Meat (Adult + Child) --- Total Hazard Index Across Surface Soil (Game Meat and Home Grown Produce) (Child) 3

Total Risk Across Surface Soil (Game Meat and Home Grown Produce) (Adult + Child) 8.E-05 Total Hazard Index Across Surface Soil (Game Meat and Home Grown Produce) (Adult) 3

Total Risk Across All Soil Pathways (Adult + Child) 5.E-04 Total Hazard Index Across All Soil Pathways (Child) 141

Total Hazard Index Across All Soil Pathways (Adult) 13

Total Risk Across All Media and All Exposure Routes 5.E-04 Total Hazard Index Across All Media and All Exposure Routes (Child) 141

Total Hazard Index Across All Media and All Exposure Routes (Adult) 13

Page 2 of 3



TABLE I-10.6

SIGNIFICANT CONTRIBUTORS TO RISK

REASONABLE MAXIMUM EXPOSURE

FORMER LAKE ONTARIO ORDNANCE WORKS (LOOW)

EU 8 - OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Location: Former Lake Ontario Ordnance Works

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:   Child and Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure 

 Routes Total Target Organ Routes Total

NA = Not Applicable due to no toxicity values Total Hazard Index Liver, Soil, Child 135

-- = No risks calculated for this exposure pathway Total Hazard Index Blood, Soil, Child 2

Total Hazard Index CNS, Soil, Child 0.5

Total Hazard Index Kidneys, Soil, Child 2

Total Hazard Index Prostate, Soil, Child 0.4

Total Hazard Index Digestive System, Soil, Child 0.5

Total Hazard Index Gastrointestinal System, Soil, Child 0.9

Total Hazard Index Body Weight, Soil, Child 0.0

Total Hazard Index Liver, Soil, Adult 10

Total Hazard Index Blood, Soil, Adult 1

Total Hazard Index Kidneys, Soil, Adult 2
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ATTACHMENT 1 - HHRA SAMPLE LISTING

FORMER LAKE ONTARIO ORDNANCE WORKS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Samples for the underground utilities are designated as:

C10– OXY SO– X## - NN

Sample Matrix

 

Codes used for identification of components (property owners):

C2

C10

Codes used for identification of property owners:

Codes used for identification of areas of concern:

SW Surface Water

SO Soil

SD Sediment 

SI [N,S,E,W] = Step in (north, south, east, west)

SO [N,S,E,W] = Step out (north, south, east, west)

Y20 = Grid Location 20

OXY = Occidental Chemical Corporation

GS = Ground Scar 

P [N,S,E,W] = Perimeter (north, south, east, west)

P2 [1,2,3,4,5,...] = Phase 2 (plus Location 1,2,3,4,5,...)

AA = Aerial Anomaly

So sample id: C2-OXY-SO-PE-0.5 represents Component 2, Occidental Chemical 

Corporation Property, Soil, Perimeter, East with a sample depth of 0.5 feet

DESCRIPTION OF SAMPLE DESIGNATIONS

Field samples collected from LOOW were assigned a unique sample designation.  Sample 

designations were comprised of an alpha-numeric code which identified each sample by the 

component, property owner, matrix (soil, sediment, etc.), excavation number, line type, 

sample number, and sample depth.  The component was identified by the letter “C” 

followed by the corresponding component number (e.g., 10).  Property owners were 

assigned unique identifiers up to three characters in length (e.g. OXY = Occidental).  The 

last numeric value was the sample collection end depth.

Component 10 Property Owner Unique Identifier Depth 

BP = Biased Point

DET = Detonator

H [N,S,E,W] = Hot Spot (north, south, east, west)

Codes used for sample matrix identification:

Component 2, Somerset Group property

Component 10, Occidental Chemical property



ATTACHMENT 1 - HHRA SAMPLE LISTING

FORMER LAKE ONTARIO ORDNANCE WORKS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Area of 

Concern Matrix

Depth of 

Sample Sample Designation.

Sample 

Type Sample Date

EU 8 SS 1 C10-GS2-SO-1-1 N 5/9/2001

EU 8 SS 0.5 C10-GS2-SO-10-0.5 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-2-1 N 5/9/2001

EU 8 SS 1 C10-GS2-SO-3-1 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-3-1 FD 5/10/2001

EU 8 SS 1 C10-GS2-SO-4-1 N 5/9/2001

EU 8 SS 1 C10-GS2-SO-5-1 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-6-1 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-7-1 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-8-1 N 5/10/2001

EU 8 SS 1 C10-GS2-SO-9-1 N 5/10/2001

EU 8 SS 0 C10-GS2-SO-BP1 N 5/10/2001

EU 8 SS 0.5 C2-OXY-DET-0.5 N 8/27/2010

EU 8 SS 1 C2-OXY-DET-1 N 8/27/2010

EU 8 SS 0.5 C2-OXY-HE-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-HE-1 N 8/23/2010

EU 8 SS 0.5 C2-OXY-HN-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-HN-1 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-DUP1 FD 8/23/2010

EU 8 SS 0.5 C2-OXY-HS-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-HS-1 N 8/23/2010

EU 8 SS 0.5 C2-OXY-HW-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-HW-1 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-P21-1 N 8/27/2010

EU 8 SS 2 C2-OXY-SO-P22-2 N 8/27/2010

EU 8 SS 1 C2-OXY-SO-DUPE1 FD 8/27/2010

EU 8 SS 1 C2-OXY-SO-P23-1 N 8/27/2010

EU 8 SS 1 C2-OXY-SO-P24-1 N 8/27/2010

EU 8 SS 0.5 C2-OXY-SO-PE-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-PE-1 N 8/23/2010

EU 8 SS 0.5 C2-OXY-SO-PN-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-PN-1 N 8/23/2010

EU 8 SS 0.5 C2-OXY-SO-PS-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-PS-1 N 8/23/2010

EU 8 SS 0.5 C2-OXY-SO-PW-0.5 N 8/23/2010

EU 8 SS 1.5 C2-OXY-SO-PW-1 N 8/23/2010

EU 8 SS 1 C2-OXY-SO-SIN-1 N 8/27/2010

EU 8 SS 1 C2-OXY-SO-SIS-1 N 8/27/2010

EU 8 SS 1 C2-OXY-SO-SIW-1 N 8/27/2010

EU 8 SS 1 C2-OXY-SO-SOE-1 N 8/27/2010

EU 8 SS 0.5 C2-OXY-SO-Y20 N 8/27/2010

EU 8 SO 7 C10-GS2-SO-1-7 N 5/9/2001

EU 8 SO 7 C10-GS2-SO-2-7 N 5/9/2001

EU 8 SO 7 C2-OXY-SO-S02-7 N 8/25/2010

EU 8 SO 5 C10-GS2-SO-3-5 N 5/10/2001

EU 8 SO 5 C10-GS2-SO-4-5 N 5/9/2001

EU 8 SO 7 C10-GS2-SO-5-7 N 5/10/2001
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ATTACHMENT 1 - HHRA SAMPLE LISTING
FORMER LAKE ONTARIO ORDNANCE WORKS

OCCIDENTAL CHEMICAL CORPORATION PROPERTY

Area of 
Concern Matrix

Depth of 
Sample Sample Designation.

Sample 
Type Sample Date

EU 8 SO 25 C10-GS2-SO-6-25 N 5/10/2001
EU 8 SO 13 C10-GS2-SO-7-13 N 5/10/2001
EU 8 SO 12 C10-GS2-SO-8-12 N 5/10/2001
EU 8 SO 6 C10-GS2-SO-9-6 N 5/10/2001
EU 8 SO 3 C2-OXY-SO-P21-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-P22-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-P2-03 DUP FD 8/27/2010
EU 8 SO 3 C2-OXY-SO-P23-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-P24-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-SIN-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-SIS-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-SIW-3 N 8/27/2010
EU 8 SO 3 C2-OXY-SO-SOE-3 N 8/27/2010

AOC 6 WS 0 C10-AA02-SW-01-0.0 N 10/11/2011
AOC 6 WS 0 C10-AA02-SW-DUP1 FD 10/11/2011
AOC 3 SS 0.5 C10-AA03-SO-01-0.5 N 10/12/2011
AOC 3 SS 0.5 C10-AA03-SO-DUP2 FD 10/12/2011
AOC 3 SS 0.5 C10-AA03-SO-02-0.5 N 10/12/2011
AOC 4 SS 0.5 C10-AA04-SO-01-0.5 N 10/12/2011
AOC 4 SS 0.5 C10-AA04-SO-02-0.5 N 10/12/2011
AOC 4 SS 0.5 C10-AA04-SO-03-0.5 N 10/12/2011
AOC 5 SS 0.5 C10-AA07-SO-01-0.5 N 10/12/2011
AOC 5 SS 0.5 C10-AA07-SO-02-0.5 N 10/12/2011
AOC 5 SS 0.5 C10-AA07-SO-DUP1 FD 10/12/2011
AOC 3 SO 4 C10-AA03-SO-01-4.0 N 10/12/2011
AOC 3 SO 4 C10-AA03-SO-02-4.0 N 10/12/2011
AOC 4 SO 4 C10-AA04-SO-01-4.0 N 10/12/2011
AOC 4 SO 4 C10-AA04-SO-02-4.0 N 10/12/2011
AOC 4 SO 4 C10-AA04-SO-03-4.0 N 10/12/2011
AOC 5 SO 4 C10-AA07-SO-01-4.0 N 10/12/2011
AOC 5 SO 4 C10-AA07-SO-02-4.0 N 10/12/2011
AOC 6 SD 0.5 C10-AA02-SD-01-0.5 N 10/11/2011
AOC 6 SD 0.5 C10-AA02-SD-DUP1 FD 10/11/2011
AOC 2 SD 0.5 C10-POND-SED-1 N 5/11/2001
AOC 2 WS 0 C10-POND-SW-1 N 5/11/2001

EU 8 = Exposure Unit 8
AOC = Area of Concern

The Sample ID and Location ID of samples collected for the 2010 soil samples do not match due to an error that occurred
in the field during sampling.  The Sample IDs include an incorrect component code (C2) and an incorrect area code (oxy).
For purposes of traceability between chains of custody, field notes, and final database entries, the sample IDs were not
changed.  Rather, the correct information was captured in the database’s Location ID field, which includes the correct
component code (C10) and area code (GS2).

= Identifies that sample location code identifies this sample as a subsurface sample; however, this is a 
sample of suspected source material located on the ground surface.  Therefore, this sample is identified 
as surfce soil.
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ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN EU 8 SOIL

NON-RADIOLOGICAL ANALYTES

Background Data Site Data Hypothesis Tests

AOC Chemical Unit N #Detects

Max 

Detected Mean
1

95% 

UPL
2

N #Detects

Max 

Detected Mean
1

Quantile Test

Wilcox Rank Sum 

Test Conclusion

Subsurface Soil

EU 8 ALUMINUM MG/KG 18 18 19100 11000 18 18 17700 11100 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 ARSENIC MG/KG 18 18 6.8 3.87 18 18 5.2 3.47 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 CHROMIUM (HEXAVALENT) MG/KG 0 0 NA NA 9 2 0.61 NA NA Detected in AOC, but not in Background

EU 8 COBALT MG/KG 18 18 16.7 10.9 18 18 12.9 9.01 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 IRON MG/KG 18 18 33000 22000 18 18 29700 22200 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 LITHIUM MG/KG 18 18 36.8 24 18 18 23.3 18.8 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 MANGANESE MG/KG 18 18 979 692 18 18 1790 726 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 THALLIUM MG/KG 18 0 NA 0.115 0.5 18 8 0.67 0.423 NA Do Not Reject H0 Detected in AOC, but not in Background

Surface Soil

EU 8 ALUMINUM MG/KG 16 16 18400 11600 37 37 32800 10100 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 ANTIMONY MG/KG 16 6 0.94 0.292 37 15 10.1 2.74 NA Do Not Reject H0 Does Not Exceed Background

EU 8 ARSENIC MG/KG 15 15 11.4 4.4 37 36 27.1 5.71 NA Do Not Reject H0 Does Not Exceed Background

EU 8 BARIUM MG/KG 16 16 279 124 37 37 9710 1370 Reject H0 Do Not Reject H0 Exceedes Background

EU 8 CADMIUM MG/KG 16 8 0.53 0.0953 37 27 184 11.3 Reject H0 Reject H0 Exceedes Background

EU 8 CHROMIUM (HEXAVALENT) MG/KG 0 0 NA NA 26 21 170 NA NA Detected in AOC, but not in Background

EU 8 COBALT MG/KG 16 16 57.4 12 37 36 43.3 8.19 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 COPPER MG/KG 16 16 34.7 18.3 37 37 4790 359 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 IRON MG/KG 16 16 36400 21000 37 37 182000 30500 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 LEAD MG/KG 15 15 55.2 16.4 37 37 2760 496 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 LITHIUM MG/KG 16 16 27.9 15.7 37 35 36.3 11.2 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 MANGANESE MG/KG 16 16 6650 817 37 37 1390 286 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 MERCURY MG/KG 16 9 0.27 0.0588 37 27 0.62 0.0974 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 NICKEL MG/KG 16 16 37.5 18.5 37 36 699 59.4 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 THALLIUM MG/KG 16 0 NA 0.129 0.5 37 5 1.8 0.914 NA NA Detected in AOC, but not in Background

EU 8 VANADIUM MG/KG 16 16 34 22.3 37 34 220 21.7 NA Do Not Reject H0 Does Not Exceed Background

EU 8 ZINC MG/KG 16 16 78 52.6 37 36 52300 8410 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 BENZO[A]PYRENE UG/KG 16 12 240 30.675 140.4 11 1 179 1174 NA NA Exceeds Background UPL
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ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN EU 8 SOIL

NON-RADIOLOGICAL ANALYTES

Background Data Site Data Hypothesis Tests

AOC Chemical Unit N #Detects

Max 

Detected Mean
1

95% 

UPL
2

N #Detects

Max 

Detected Mean
1

Quantile Test

Wilcox Rank Sum 

Test Conclusion

Total Soil

EU 8 ALUMINUM MG/KG 34 34 19100 11300 55 55 32800 10400 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 ANTIMONY MG/KG 34 13 0.94 0.304 55 15 10.1 2.11 NA Do Not Reject H0 Does Not Exceed Background

EU 8 ARSENIC MG/KG 33 33 11.4 4.11 55 54 27.1 4.98 NA Do Not Reject H0 Does Not Exceed Background

EU 8 BARIUM MG/KG 34 34 279 111 55 55 9710 954 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 CADMIUM MG/KG 34 12 0.53 0.069 55 36 184 7.7 Reject H0 Reject H0 Exceeds Background

EU 8 CHROMIUM (HEXAVALENT) MG/KG 0 0 NA NA 35 23 170 NA NA Detected in AOC, but not in Background

EU 8 COBALT MG/KG 34 34 57.4 11.4 55 54 43.3 8.46 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 COPPER MG/KG 34 34 49.3 23.7 55 55 4790 251 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 IRON MG/KG 34 34 36400 21500 55 55 182000 27800 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 LEAD MG/KG 33 33 55.2 10.8 55 55 2760 336 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 LITHIUM MG/KG 34 34 36.8 20.1 55 53 36.3 13.7 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 MANGANESE MG/KG 34 34 6650 751 55 55 1790 430 Do Not Reject H0 Do Not Reject H0 Does Not Exceed Background

EU 8 NICKEL MG/KG 34 34 38 20.5 55 54 699 45.7 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 THALLIUM MG/KG 34 0 NA 0.122 0.5 55 13 1.8 0.753 NA Do Not Reject H0 Detected in AOC, but not in Background

EU 8 VANADIUM MG/KG 34 34 35.2 22.1 55 52 220 22.4 NA Do Not Reject H0 Does Not Exceed Background

EU 8 ZINC MG/KG 34 34 266 57.5 55 54 52300 5680 Reject H0 Do Not Reject H0 Exceeds Background

EU 8 BENZO[A]PYRENE UG/KG 34 14 240 16.98 43.92 20 1 179 695 NA NA Exceeds Background UPL

1.  Both detected and non-detected concentrations used in determining mean concentration.  Non-detected results are equal to the reporting limit.

2.  95% Upper Prediction Limit for Next Observaion (ProUCL 4.00.04)

AOC = Area of Concern

N = Number of Samples

UPL = Upper Prediction Limit

EU = Exposure Unit

MG/KG = milligrams per kilogram

UG/KG = micrograms per kilogram
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ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN SOIL

RADIOLOGICAL ANALYTES - AOC 2 (POND #1)

Matrix Chemical Unit

Maximum Pond 

#1 Concentration

NFSS Background 

Level
1

Conclusion

SD BISMUTH-212 pCi/g 0.45 NA Not a concern due to short half-life

SD BISMUTH-214 pCi/g 0.45 NA Not a concern due to short half-life

SD LEAD-212 pCi/g 0.66 NA Not a concern due to short half-life

SD LEAD-214 pCi/g 0.44 NA Not a concern due to short half-life

SD POTASSIUM-40 pCi/g 13.2 31.1 Does Not Exceed Background

SD PROTACTINIUM-234 pCi/g 2.11 NA Not a concern due to short half-life

SD RADIUM-226 pCi/g 1.05 2.43 Does Not Exceed Background

SD RADIUM-228 pCi/g 0.67 1.14 Does Not Exceed Background

SD THALLIUM-208 pCi/g 0.19 NA Not a concern due to short half-life

SW ALPHA pCi/L 0.85 12.2 Does Not Exceed Background

SW BETA pCi/L 4.01 12.3 Does Not Exceed Background

AOC = Area of Concern

SD = sediment

SW = surface water

pCi/g = Picocuries per gram

pCi/L = Picocuries per liter

NA = Not available

1)  Taken from Table 13-1 of the Niagara Falls Storage Site FUSRAP Site, Lewiston, New York, Remedial Investigation Report Addendum .  April 2011.
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ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN OTHER AREA OF INTEREST AOC 3 SOIL

NON-RADIOLOGICAL ANALYTES

Background Data Site Data Hypothesis Tests

AOC Chemical Unit N #Detects

Max 

Detected Mean
1

95% 

UPL 
2

N #Detects

Max 

Detected Mean
1

Quantile 

Test

Wilcox Rank 

Sum Test Conclusion

Subsurface Soil

AOC 3 ALUMINUM MG/KG 18 18 19100 11000 18891 2 2 8990 7860 NA NA Does Not Exceed Background UPL

AOC 3 ARSENIC MG/KG 18 18 6.8 3.87 6.026 2 2 3.7 3.5 NA NA Does Not Exceed Background UPL

AOC 3 COBALT MG/KG 18 18 16.7 10.9 17.41 2 2 7.6 6.95 NA NA Does Not Exceed Background UPL

AOC 3 IRON MG/KG 18 18 33000 22000 33957 2 2 19100 17250 NA NA Does Not Exceed Background UPL

AOC 3 LITHIUM MG/KG 18 18 36.8 24 37.9 2 2 17.9 16.85 NA NA Does Not Exceed Background UPL

AOC 3 MANGANESE MG/KG 18 18 979 692 971.7 2 2 823 775 NA NA Does Not Exceed Background UPL

AOC 3 THALLIUM MG/KG 18 0 NA 0.115 0.5 2 1 0.11 0.13 NA NA Detected in AOC, but not in Background

Surface Soil

AOC 3 ALUMINUM MG/KG 16 16 18400 11600 18922 2 2 10030 8990 NA NA Does Not Exceed Background UPL

AOC 3 ARSENIC MG/KG 15 15 11.4 4.4 8.322 2 2 3.4 2.95 NA NA Does Not Exceed Background UPL

AOC 3 COBALT MG/KG 16 16 57.4 12 33.57 2 2 4.55 4.075 NA NA Does Not Exceed Background UPL

AOC 3 IRON MG/KG 16 16 36400 21000 37075 2 2 14750 14275 NA NA Does Not Exceed Background UPL

AOC 3 LITHIUM MG/KG 16 16 27.9 15.7 29.12 2 2 16.3 14.8 NA NA Does Not Exceed Background UPL

AOC 3 MANGANESE MG/KG 16 16 6650 817 2679 2 2 235 179 NA NA Does Not Exceed Background UPL

AOC 3 THALLIUM MG/KG 16 0 NA 0.129 0.5 2 2 0.15 0.145 NA NA Detected in AOC, but not in Background

AOC 3 BENZO(A)PYRENE UG/KG 16 12 240 30.675 140.4 2 2 20 12.275 NA NA Does Not Exceed Background UPL

Total Soil

AOC 3 ALUMINUM MG/KG 34 34 19100 11300 18487 4 4 10030 8425 NA NA Does Not Exceed Background UPL

AOC 3 ARSENIC MG/KG 33 33 11.4 4.11 7.077 4 4 3.7 3.225 NA NA Does Not Exceed Background UPL

AOC 3 COBALT MG/KG 34 34 57.4 11.4 25.36 4 4 7.6 5.5125 NA NA Does Not Exceed Background UPL

AOC 3 IRON MG/KG 34 34 36400 21500 34744 4 4 19100 15763 NA NA Does Not Exceed Background UPL

AOC 3 LITHIUM MG/KG 34 34 36.8 20.1 34.84 4 4 17.9 15.825 NA NA Does Not Exceed Background UPL

AOC 3 MANGANESE MG/KG 34 34 6650 751 6650 4 4 823 477 NA NA Does Not Exceed Background UPL

AOC 3 THALLIUM MG/KG 34 0 NA 0.121765 0.5 4 3 0.15 0.1375 NA NA Detected in AOC, but not in Background

AOC 3 BENZO(A)PYRENE UG/KG 34 14 240 16.98 43.92 4 2 20 6.862 NA NA Does Not Exceed Background UPL

1.  Both detected and non-detected concentrations used in determining mean concentration.  Non-detected results are equal to the reporting limit.

2.  95% Upper Prediction Limit for Next Observaion (ProUCL 4.00.04)

AOC = Area of Concern

N = Number of Samples

UPL = Upper Prediction Limit

MG/KG = milligrams per kilogram

UG/KG = micrograms per kilogram



ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN OTHER AREA OF INTEREST AOC 4 SOIL

NON-RADIOLOGICAL ANALYTES

Background Data Site Data Hypothesis Tests

AOC Chemical Unit N #Detects

Max 

Detected Mean
1

95% 

UPL 
2

N #Detects

Max 

Detected Mean
1

Quantile Test

Wilcox Rank 

Sum Test Conclusion

Subsurface Soil

AOC 4 ALUMINUM MG/KG 18 18 19100 11000 18891 3 3 12100 11666.67 NA NA Does Not Exceed Background UPL

AOC 4 ARSENIC MG/KG 18 18 6.8 3.87 6.026 3 3 8 5.3 NA NA Exceeds Background UPL

AOC 4 COBALT MG/KG 18 18 16.7 10.9 17.41 3 3 17.7 11.767 NA NA Exceeds Background UPL

AOC 4 IRON MG/KG 18 18 33000 22000 33957 3 3 30900 25900 NA NA Does Not Exceed Background UPL

AOC 4 LITHIUM MG/KG 18 18 36.8 24 37.9 3 3 25.1 24.43 NA NA Does Not Exceed Background UPL

AOC 4 MANGANESE MG/KG 18 18 979 692 971.7 3 3 942 630.3 NA NA Does Not Exceed Background UPL

AOC 4 THALLIUM MG/KG 18 0 NA 0.115 0.5 3 2 0.19 0.153 NA NA Detected in AOC, but not in Background

Surface Soil

AOC 4 ALUMINUM MG/KG 16 16 18400 11600 18922 3 3 13300 11366.67 NA NA Does Not Exceed Background UPL

AOC 4 ARSENIC MG/KG 15 15 11.4 4.4 8.322 3 3 3.5 3.033 NA NA Does Not Exceed Background UPL

AOC 4 COBALT MG/KG 16 16 57.4 12 33.57 3 3 6 5.467 NA NA Does Not Exceed Background UPL

AOC 4 IRON MG/KG 16 16 36400 21000 37075 3 3 21800 16866.67 NA NA Does Not Exceed Background UPL

AOC 4 LITHIUM MG/KG 16 16 27.9 15.7 29.12 3 3 22.7 20.967 NA NA Does Not Exceed Background UPL

AOC 4 MANGANESE MG/KG 16 16 6650 817 2679 3 3 260 160.667 NA NA Does Not Exceed Background UPL

AOC 4 THALLIUM MG/KG 16 0 NA 0.129 0.5 3 2 0.19 0.17 NA NA Detected in AOC, but not in Background

Total Soil

AOC 4 ALUMINUM MG/KG 34 34 19100 11300 18487 6 6 13300 11516.67 NA NA Does Not Exceed Background UPL

AOC 4 ARSENIC MG/KG 33 33 11.4 4.11 7.077 6 6 8 4.183 NA NA Exceeds Background UPL

AOC 4 COBALT MG/KG 34 34 57.4 11.4 25.36 6 6 17.7 8.617 NA NA Does Not Exceed Background UPL

AOC 4 IRON MG/KG 34 34 36400 21500 34744 6 6 30900 21383.33 NA NA Does Not Exceed Background UPL

AOC 4 LITHIUM MG/KG 34 34 36.8 20.1 34.84 6 6 25.1 22.7 NA NA Does Not Exceed Background UPL

AOC 4 MANGANESE MG/KG 34 34 6650 751 6650 6 6 942 395.5 NA NA Does Not Exceed Background UPL

AOC 4 THALLIUM MG/KG 34 0 NA 0.122 0.5 6 5 0.19 0.162 NA NA Detected in AOC, but not in Background

1.  Both detected and non-detected concentrations used in determining mean concentration.  Non-detected results are equal to the reporting limit.

2.  95% Upper Prediction Limit for Next Observaion (ProUCL 4.00.04)

AOC = Area of Concern

N = Number of Samples

UPL = Upper Prediction Limit

MG/KG = milligrams per kilogram

UG/KG = micrograms per kilogram



ATTACHMENT 2

BACKGROUND COMPARISON FOR COPCS IN OTHER AREA OF INTEREST AOC 5 SOIL

NON-RADIOLOGICAL ANALYTES

Background Data Site Data Hypothesis Tests

AOC Chemical Unit N #Detects

Max 

Detected Mean
1

95% 

UPL 
2

N #Detects

Max 

Detected Mean
1

Quantile Test

Wilcox Rank Sum 

Test Conclusion

Subsurface Soil

AOC 5 ARSENIC MG/KG 18 18 6.8 3.87 6.026 2 2 3.5 3.4 NA NA Does Not Exceed Background

AOC 5 COBALT MG/KG 18 18 16.7 10.9 17.41 2 2 7 6.1 NA NA Does Not Exceed Background

AOC 5 IRON MG/KG 18 18 33000 22000 33957 2 2 16300 14650 NA NA Does Not Exceed Background

AOC 5 MANGANESE MG/KG 18 18 979 692 971.7 2 2 816 758 NA NA Does Not Exceed Background

Surface Soil

AOC 5 ALUMINUM MG/KG 16 16 18400 11600 18922 2 2 11700 9785 NA NA Does Not Exceed Background

AOC 5 ARSENIC MG/KG 15 15 11.4 4.4 8.322 2 2 4.55 3.725 NA NA Does Not Exceed Background

AOC 5 COBALT MG/KG 16 16 57.4 12 33.57 2 2 7.9 6.85 NA NA Does Not Exceed Background

AOC 5 IRON MG/KG 16 16 36400 21000 37075 2 2 20400 18200 NA NA Does Not Exceed Background

AOC 5 LITHIUM MG/KG 16 16 27.9 15.7 29.12 2 2 18.4 16.7 NA NA Does Not Exceed Background

AOC 5 MANGANESE MG/KG 16 16 6650 817 2679 2 2 670 608 NA NA Does Not Exceed Background

AOC 5 THALLIUM MG/KG 16 0 NA 0.129 0.5 2 2 0.16 0.15 NA NA Detected in AOC, but not in Background

AOC 5 BENZO(A)PYRENE UG/KG 16 12 240 30.675 140.4 2 1 30 15.75 NA NA Does Not Exceed Background

Total Soil

AOC 5 ALUMINUM MG/KG 34 34 19100 11300 18487 4 4 11700 7607.5 NA NA Does Not Exceed Background

AOC 5 ARSENIC MG/KG 33 33 11.4 4.11 7.077 4 4 4.55 3.563 NA NA Does Not Exceed Background

AOC 5 COBALT MG/KG 34 34 57.4 11.4 25.36 4 4 7.9 6.475 NA NA Does Not Exceed Background

AOC 5 IRON MG/KG 34 34 36400 21500 34744 4 4 20400 16425 NA NA Does Not Exceed Background

AOC 5 LITHIUM MG/KG 34 34 36.8 20.1 34.84 4 4 18.4 13.075 NA NA Does Not Exceed Background

AOC 5 MANGANESE MG/KG 34 34 6650 751 6650 4 4 816 683 NA NA Does Not Exceed Background

AOC 5 THALLIUM MG/KG 34 0 NA 0.122 0.5 4 2 0.16 0.15 NA NA Detected in AOC, but not in Background

AOC 5 BENZO(A)PYRENE UG/KG 34 14 240 16.98 43.92 4 2 30 9.55 NA NA Does Not Exceed Background

1.  Both detected and non-detected concentrations used in determining mean concentration.  Non-detected results are equal to the reporting limit.

2.  95% Upper Prediction Limit for Next Observaion (ProUCL 4.00.04)

AOC = Area of Concern

N = Number of Samples

UPL = Upper Prediction Limit

MG/KG = milligrams per kilogram

UG/KG = micrograms per kilogram



 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



ATTACHMENT 3 
 

PROUCL OUTPUTS 
 



 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank.



OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1_a.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

1,3-DINITROBENZENE

General Statistics

Number of Valid Data 37 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 30

Percent Non-Detects 81.08%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 3.3 Maximum Detected 1.194

Mean of Detected 1.027 Mean of Detected -0.499

SD of Detected 1.12 SD of Detected 1.155

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.59%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.339 Mean -1.658

SD 0.58 SD 0.927

   95% DL/2 (t) UCL 0.5    95%  H-Stat (DL/2) UCL 0.418

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.108

SD in Log Scale 1.117

Mean in Original Scale 0.28

SD in Original Scale 0.59

   95% t UCL 0.444

   95% Percentile Bootstrap UCL 0.456

   95% BCA Bootstrap UCL 0.537

   95% H-UCL 0.363

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.717 Data appear Normal at 5% Significance Level

Theta Star 1.433

nu star 10.03

A-D Test Statistic 0.242 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 0.307

5% K-S Critical Value 0.319 SD 0.571

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.102

   95% KM (t) UCL 0.479

Assuming Gamma Distribution    95% KM (z) UCL 0.475

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.446

Minimum 0.000001    95% KM (bootstrap t) UCL 0.676

Maximum 3.3    95% KM (BCA) UCL 0.961

Mean 0.264    95% KM (Percentile Bootstrap) UCL 0.679

Median 0.000001 95% KM (Chebyshev) UCL 0.751

SD 0.623 97.5% KM (Chebyshev) UCL 0.943

k star 0.109 99% KM (Chebyshev) UCL 1.321

Theta star 2.424

Nu star 8.071 Potential UCLs to Use

AppChi2 2.776    95% KM (t) UCL 0.479

   95% Gamma Approximate UCL 0.768    95% KM (Percentile Bootstrap) UCL 0.679

   95% Adjusted Gamma UCL 0.807

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

2,4,6-TRINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 20

Percent Non-Detects 54.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.25 Minimum Detected -1.386

Maximum Detected 19000 Maximum Detected 9.852

Mean of Detected 1429 Mean of Detected 1.687

SD of Detected 4699 SD of Detected 3.156

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 59.46%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.352 Shapiro Wilk Test Statistic 0.78

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 656.7 Mean -0.311

SD 3215 SD 2.841

   95% DL/2 (t) UCL 1549    95%  H-Stat (DL/2) UCL 444.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.793

SD in Log Scale 4.941

Mean in Original Scale 656.6

SD in Original Scale 3215

   95% t UCL 1549

   95% Percentile Bootstrap UCL 1682

   95% BCA Bootstrap UCL 2477

   95% H-UCL 12079113

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.154 Data do not follow a Discernable Distribution (0.05)

Theta Star 9286

nu star 5.233

A-D Test Statistic 3.392 Nonparametric Statistics

5% A-D Critical Value 0.906 Kaplan-Meier (KM) Method

K-S Test Statistic 0.906 Mean 656.7

5% K-S Critical Value 0.234 SD 3171

Data not Gamma Distributed at 5% Significance Level SE of Mean 537.4

   95% KM (t) UCL 1564

Assuming Gamma Distribution    95% KM (z) UCL 1541

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1549

Minimum 0.000001    95% KM (bootstrap t) UCL 255122

Maximum 19000    95% KM (BCA) UCL 1682

Mean 656.6    95% KM (Percentile Bootstrap) UCL 1683

Median 0.000001 95% KM (Chebyshev) UCL 2999

SD 3215 97.5% KM (Chebyshev) UCL 4013

k star 0.0775 99% KM (Chebyshev) UCL 6004

Theta star 8469

Nu star 5.737 Potential UCLs to Use

AppChi2 1.507    99% KM (Chebyshev) UCL 6004

   95% Gamma Approximate UCL 2500

   95% Adjusted Gamma UCL 2661

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

2,4-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 16

Percent Non-Detects 43.24%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Maximum Detected 26 Maximum Detected 3.258

Mean of Detected 3.251 Mean of Detected 0.221

SD of Detected 6.247 SD of Detected 1.275

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.76%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.507 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.916 Mean -0.724

SD 4.908 SD 1.503

   95% DL/2 (t) UCL 3.278    95%  H-Stat (DL/2) UCL 3.197

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.06

SD in Log Scale 1.856

Mean in Original Scale 1.886

SD in Original Scale 4.919

   95% t UCL 3.251

   95% Percentile Bootstrap UCL 3.345

   95% BCA Bootstrap UCL 4.104

   95% H-UCL 5.751

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.58 Data appear Lognormal at 5% Significance Level

Theta Star 5.609

nu star 24.34

A-D Test Statistic 1.592 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

K-S Test Statistic 0.793 Mean 1.947

5% K-S Critical Value 0.198 SD 4.83

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.814

   95% KM (t) UCL 3.32

Assuming Gamma Distribution    95% KM (z) UCL 3.285

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.29

Minimum 0.000001    95% KM (bootstrap t) UCL 7.271

Maximum 26    95% KM (BCA) UCL 3.566

Mean 1.845    95% KM (Percentile Bootstrap) UCL 3.42

Median 0.28 95% KM (Chebyshev) UCL 5.493

SD 4.934 97.5% KM (Chebyshev) UCL 7.028

k star 0.13 99% KM (Chebyshev) UCL 10.04

Theta star 14.14

Nu star 9.657 Potential UCLs to Use

AppChi2 3.728  97.5% KM (Chebyshev) UCL 7.028

   95% Gamma Approximate UCL 4.779

   95% Adjusted Gamma UCL 4.992

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 36 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 17

Percent Non-Detects 47.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.897

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 3.139 Mean of Detected 0.18

SD of Detected 5.338 SD of Detected 1.395

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 63.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.593 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.733 Mean -0.842

SD 4.115 SD 1.537

   95% DL/2 (t) UCL 2.891    95%  H-Stat (DL/2) UCL 3.103

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.323

SD in Log Scale 2.019

Mean in Original Scale 1.696

SD in Original Scale 4.129

   95% t UCL 2.859

   95% Percentile Bootstrap UCL 2.92

   95% BCA Bootstrap UCL 3.412

   95% H-UCL 7.336

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.571 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.502

nu star 21.68

A-D Test Statistic 0.817 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 1.74

5% K-S Critical Value 0.208 SD 4.054

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.694

   95% KM (t) UCL 2.913

Assuming Gamma Distribution    95% KM (z) UCL 2.882

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.888

Minimum 0.000001    95% KM (bootstrap t) UCL 4.709

Maximum 22    95% KM (BCA) UCL 3.082

Mean 1.657    95% KM (Percentile Bootstrap) UCL 2.992

Median 0.165 95% KM (Chebyshev) UCL 4.766

SD 4.145 97.5% KM (Chebyshev) UCL 6.076

k star 0.124 99% KM (Chebyshev) UCL 8.648

Theta star 13.37

Nu star 8.925 Potential UCLs to Use

AppChi2 3.282    95% KM (BCA) UCL 3.082

   95% Gamma Approximate UCL 4.506

   95% Adjusted Gamma UCL 4.728

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

2-AMINO-4,6-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 18

Percent Non-Detects 48.65%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.068 Minimum Detected -2.688

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 23.28 Mean of Detected 0.762

SD of Detected 44.72 SD of Detected 2.518

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.599 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.03 Mean -0.575

SD 33.72 SD 2.295

   95% DL/2 (t) UCL 21.39    95%  H-Stat (DL/2) UCL 38.58

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.173

SD in Log Scale 2.862

Mean in Original Scale 12.01

SD in Original Scale 33.73

   95% t UCL 21.37

   95% Percentile Bootstrap UCL 22.03

   95% BCA Bootstrap UCL 25.49

   95% H-UCL 205.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.28 Data appear Lognormal at 5% Significance Level

Theta Star 83.21

nu star 10.63

A-D Test Statistic 1.26 Nonparametric Statistics

5% A-D Critical Value 0.847 Kaplan-Meier (KM) Method

K-S Test Statistic 0.847 Mean 12.02

5% K-S Critical Value 0.216 SD 33.27

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.619

   95% KM (t) UCL 21.5

Assuming Gamma Distribution    95% KM (z) UCL 21.26

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.38

Minimum 0.000001    95% KM (bootstrap t) UCL 32.68

Maximum 170    95% KM (BCA) UCL 22.57

Mean 11.96    95% KM (Percentile Bootstrap) UCL 22.11

Median 0.068 95% KM (Chebyshev) UCL 36.51

SD 33.75 97.5% KM (Chebyshev) UCL 47.11

k star 0.103 99% KM (Chebyshev) UCL 67.93

Theta star 115.5

Nu star 7.658 Potential UCLs to Use

AppChi2 2.538    99% KM (Chebyshev) UCL 67.93

   95% Gamma Approximate UCL 36.07

   95% Adjusted Gamma UCL 37.96

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

2-NITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 32

Percent Non-Detects 86.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 2.985 Mean of Detected -0.778

SD of Detected 6.159 SD of Detected 1.998

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.745 Maximum Non-Detect -0.294

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.571 Shapiro Wilk Test Statistic 0.803

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.532 Mean -1.887

SD 2.278 SD 0.947

   95% DL/2 (t) UCL 1.164    95%  H-Stat (DL/2) UCL 0.343

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.163

SD in Log Scale 1.154

Mean in Original Scale 0.514

SD in Original Scale 2.282

   95% t UCL 1.148

   95% Percentile Bootstrap UCL 1.264

   95% BCA Bootstrap UCL 1.664

   95% H-UCL 0.367

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.277 Data appear Lognormal at 5% Significance Level

Theta Star 10.79

nu star 2.765

A-D Test Statistic 0.858 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 0.507

5% K-S Critical Value 0.378 SD 2.25

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.414

   95% KM (t) UCL 1.206

Assuming Gamma Distribution    95% KM (z) UCL 1.188

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.141

Minimum 0.000001    95% KM (bootstrap t) UCL 13.54

Maximum 14    95% KM (BCA) UCL 1.634

Mean 0.659    95% KM (Percentile Bootstrap) UCL 1.263

Median 0.000001 95% KM (Chebyshev) UCL 2.31

SD 2.379 97.5% KM (Chebyshev) UCL 3.091

k star 0.0986 99% KM (Chebyshev) UCL 4.623

Theta star 6.685

Nu star 7.294 Potential UCLs to Use

AppChi2 2.333  97.5% KM (Chebyshev) UCL 3.091

   95% Gamma Approximate UCL 2.06

   95% Adjusted Gamma UCL 2.171

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

4-AMINO-2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 23

Percent Non-Detects 62.16%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Maximum Detected 130 Maximum Detected 4.868

Mean of Detected 18.87 Mean of Detected 0.851

SD of Detected 37.89 SD of Detected 2.21

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.893

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.23 Mean -0.973

SD 24.56 SD 2.007

   95% DL/2 (t) UCL 14.05    95%  H-Stat (DL/2) UCL 9.891

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.793

SD in Log Scale 3.48

Mean in Original Scale 7.162

SD in Original Scale 24.58

   95% t UCL 13.99

   95% Percentile Bootstrap UCL 14.37

   95% BCA Bootstrap UCL 17.81

   95% H-UCL 856.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.304 Data appear Lognormal at 5% Significance Level

Theta Star 62.12

nu star 8.506

A-D Test Statistic 1.134 Nonparametric Statistics

5% A-D Critical Value 0.827 Kaplan-Meier (KM) Method

K-S Test Statistic 0.827 Mean 7.272

5% K-S Critical Value 0.247 SD 24.22

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.131

   95% KM (t) UCL 14.25

Assuming Gamma Distribution    95% KM (z) UCL 14.07

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.09

Minimum 0.000001    95% KM (bootstrap t) UCL 26.56

Maximum 130    95% KM (BCA) UCL 15.64

Mean 7.14    95% KM (Percentile Bootstrap) UCL 14.57

Median 0.000001 95% KM (Chebyshev) UCL 25.28

SD 24.59 97.5% KM (Chebyshev) UCL 33.07

k star 0.0928 99% KM (Chebyshev) UCL 48.38

Theta star 76.95

Nu star 6.866 Potential UCLs to Use

AppChi2 2.098    99% KM (Chebyshev) UCL 48.38

   95% Gamma Approximate UCL 23.37

   95% Adjusted Gamma UCL 24.7

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

BARIUM

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 5.4 Minimum of Log Data 1.686

Maximum 9710 Maximum of Log Data 9.181

Mean 1367 Mean of log Data 6.103

Median 430 SD of log Data 1.643

SD 2068

Std. Error of Mean 339.9

Coefficient of Variation 1.513

Skewness 2.311

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.674 Shapiro Wilk Test Statistic 0.946

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1941    95% H-UCL 4159

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4082

   95% Adjusted-CLT UCL (Chen-1995) 2064  97.5% Chebyshev (MVUE) UCL 5158

   95% Modified-t UCL (Johnson-1978) 1962    99% Chebyshev (MVUE) UCL 7271

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.532 Data appear Lognormal at 5% Significance Level

Theta Star 2570

MLE of Mean 1367

MLE of Standard Deviation 1874

nu star 39.35

Approximate Chi Square Value (.05) 25.98 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 1926

Adjusted Chi Square Value 25.51    95% Jackknife UCL 1941

   95% Standard Bootstrap UCL 1916

Anderson-Darling Test Statistic 1.504    95% Bootstrap-t UCL 2179

Anderson-Darling 5% Critical Value 0.807    95% Hall's Bootstrap UCL 2242

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 1954

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 2067

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2848

97.5% Chebyshev(Mean, Sd) UCL 3489

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4749

   95% Approximate Gamma UCL 2070

   95% Adjusted Gamma UCL 2108

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2848

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

Percent Non-Detects 90.91%

BENZO_A_PYRENE

General Statistics

Number of Valid Data 11 Number of Detected Data 1

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable BENZO_A_PYRENE was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 10
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

CADMIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 27

Number of Distinct Detected Data 26 Number of Non-Detect Data 10

Percent Non-Detects 27.03%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 184 Maximum Detected 5.215

Mean of Detected 15.21 Mean of Detected 0.89

SD of Detected 36.01 SD of Detected 2.084

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 0.75 Maximum Non-Detect -0.288

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.05%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.447 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.18 Mean 0.308

SD 31.33 SD 2.02

   95% DL/2 (t) UCL 19.87    95%  H-Stat (DL/2) UCL 37.13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.308

SD in Log Scale 2.03

Mean in Original Scale 11.18

SD in Original Scale 31.33

   95% t UCL 19.88

   95% Percentile Bootstrap UCL 20.52

   95% BCA Bootstrap UCL 26.34

   95% H-UCL 38.24

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.349 Data appear Lognormal at 5% Significance Level

Theta Star 43.61

nu star 18.84

A-D Test Statistic 1.304 Nonparametric Statistics

5% A-D Critical Value 0.838 Kaplan-Meier (KM) Method

K-S Test Statistic 0.838 Mean 11.18

5% K-S Critical Value 0.181 SD 30.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.177

   95% KM (t) UCL 19.92

Assuming Gamma Distribution    95% KM (z) UCL 19.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.88

Minimum 0.000001    95% KM (bootstrap t) UCL 36.44

Maximum 184    95% KM (BCA) UCL 21.35

Mean 11.1    95% KM (Percentile Bootstrap) UCL 20.83

Median 0.52 95% KM (Chebyshev) UCL 33.75

SD 31.36 97.5% KM (Chebyshev) UCL 43.51

k star 0.148 99% KM (Chebyshev) UCL 62.69

Theta star 75.13

Nu star 10.93 Potential UCLs to Use

AppChi2 4.534    99% KM (Chebyshev) UCL 62.69

   95% Gamma Approximate UCL 26.77

   95% Adjusted Gamma UCL 27.87

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

CHROMIUM (HEXAVALENT)

General Statistics

Number of Valid Data 26 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 5

Percent Non-Detects 19.23%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.42 Minimum Detected -0.868

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 12.18 Mean of Detected 0.914

SD of Detected 36.62 SD of Detected 1.533

Minimum Non-Detect 0.24 Minimum Non-Detect -1.427

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.333 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.924 Mean 0.45

SD 33.09 SD 1.744

   95% DL/2 (t) UCL 21.01    95%  H-Stat (DL/2) UCL 25.15

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.356

SD in Log Scale 1.842

Mean in Original Scale 9.879

SD in Original Scale 33.1

   95% t UCL 20.97

   95% Percentile Bootstrap UCL 22.56

   95% BCA Bootstrap UCL 29.94

   95% H-UCL 31.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.386 Data do not follow a Discernable Distribution (0.05)

Theta Star 31.57

nu star 16.2

A-D Test Statistic 2.25 Nonparametric Statistics

5% A-D Critical Value 0.823 Kaplan-Meier (KM) Method

K-S Test Statistic 0.823 Mean 9.945

5% K-S Critical Value 0.203 SD 32.44

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.519

   95% KM (t) UCL 21.08

Assuming Gamma Distribution    95% KM (z) UCL 20.67

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.03

Minimum 0.000001    95% KM (bootstrap t) UCL 75.85

Maximum 170    95% KM (BCA) UCL 23.28

Mean 9.835    95% KM (Percentile Bootstrap) UCL 22.54

Median 1.2 95% KM (Chebyshev) UCL 38.36

SD 33.11 97.5% KM (Chebyshev) UCL 50.66

k star 0.183 99% KM (Chebyshev) UCL 74.81

Theta star 53.67

Nu star 9.529 Potential UCLs to Use

AppChi2 3.65    99% KM (Chebyshev) UCL 74.81

   95% Gamma Approximate UCL 25.68

   95% Adjusted Gamma UCL 27.47

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

COPPER

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.194

Maximum 4790 Maximum of Log Data 8.474

Mean 359.1 Mean of log Data 4.519

Median 60.3 SD of log Data 1.634

SD 838.8

Std. Error of Mean 137.9

Coefficient of Variation 2.336

Skewness 4.463

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.447 Shapiro Wilk Test Statistic 0.959

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 591.9    95% H-UCL 834.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 823.4

   95% Adjusted-CLT UCL (Chen-1995) 694  97.5% Chebyshev (MVUE) UCL 1040

   95% Modified-t UCL (Johnson-1978) 608.8    99% Chebyshev (MVUE) UCL 1465

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.45 Data appear Lognormal at 5% Significance Level

Theta Star 798

MLE of Mean 359.1

MLE of Standard Deviation 535.3

nu star 33.3

Approximate Chi Square Value (.05) 21.1 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 585.9

Adjusted Chi Square Value 20.68    95% Jackknife UCL 591.9

   95% Standard Bootstrap UCL 584.1

Anderson-Darling Test Statistic 2.016    95% Bootstrap-t UCL 932.5

Anderson-Darling 5% Critical Value 0.819    95% Hall's Bootstrap UCL 1352

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 601.1

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 741.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 960.2

97.5% Chebyshev(Mean, Sd) UCL 1220

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1731

   95% Approximate Gamma UCL 566.5

   95% Adjusted Gamma UCL 578.1

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 960.2

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

LEAD

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

Raw Statistics Log-transformed Statistics

Minimum 0.99 Minimum of Log Data -0.0101

Maximum 2760 Maximum of Log Data 7.923

Mean 495.6 Mean of log Data 4.285

Median 75.6 SD of log Data 2.338

SD 779.2

Std. Error of Mean 128.1

Coefficient of Variation 1.572

Skewness 1.559

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.923

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 711.9    95% H-UCL 5808

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3013

   95% Adjusted-CLT UCL (Chen-1995) 741.4  97.5% Chebyshev (MVUE) UCL 3934

   95% Modified-t UCL (Johnson-1978) 717.3    99% Chebyshev (MVUE) UCL 5744

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.34 Data do not follow a Discernable Distribution (0.05)

Theta Star 1459

MLE of Mean 495.6

MLE of Standard Deviation 850.2

nu star 25.14

Approximate Chi Square Value (.05) 14.72 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 706.3

Adjusted Chi Square Value 14.37    95% Jackknife UCL 711.9

   95% Standard Bootstrap UCL 702.9

Anderson-Darling Test Statistic 1.511    95% Bootstrap-t UCL 759.3

Anderson-Darling 5% Critical Value 0.846    95% Hall's Bootstrap UCL 726.8

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 711.2

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 747.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1054

97.5% Chebyshev(Mean, Sd) UCL 1296

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1770

   95% Approximate Gamma UCL 846.5

   95% Adjusted Gamma UCL 866.9

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 1296

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

NICKEL

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 34 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.8 Minimum Detected 1.917

Maximum Detected 699 Maximum Detected 6.55

Mean of Detected 60.95 Mean of Detected 3.338

SD of Detected 124.4 SD of Detected 1.052

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Non-Detect 2.4 Maximum Non-Detect 0.875

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.887

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 59.34 Mean 3.253

SD 123 SD 1.159

   95% DL/2 (t) UCL 93.48    95%  H-Stat (DL/2) UCL 83.37

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 57.18 Mean in Log Scale 3.269

SD 123.5 SD in Log Scale 1.119

   95% MLE (t) UCL 91.46 Mean in Original Scale 59.36

   95% MLE (Tiku) UCL 87.97 SD in Original Scale 123

   95% t UCL 93.5

   95% Percentile Bootstrap UCL 95.31

   95% BCA Bootstrap UCL 115

   95% H UCL 78.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.727 Data do not follow a Discernable Distribution (0.05)

Theta Star 83.87

nu star 52.33

A-D Test Statistic 3.33 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

K-S Test Statistic 0.787 Mean 59.49

5% K-S Critical Value 0.152 SD 121.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 20.22

   95% KM (t) UCL 93.63

Assuming Gamma Distribution    95% KM (z) UCL 92.75

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 93.56

Minimum 0.000001    95% KM (bootstrap t) UCL 152

Maximum 699    95% KM (BCA) UCL 96.52

Mean 59.31    95% KM (Percentile Bootstrap) UCL 96.73

Median 21.6 95% KM (Chebyshev) UCL 147.6

SD 123 97.5% KM (Chebyshev) UCL 185.8

k star 0.498 99% KM (Chebyshev) UCL 260.7

Theta star 119.1

Nu star 36.85 Potential UCLs to Use

AppChi2 23.95  97.5% KM (Chebyshev) UCL 185.8

   95% Gamma Approximate UCL 91.23

   95% Adjusted Gamma UCL 92.99

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

RDX

General Statistics

Number of Valid Data 37 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 32

Percent Non-Detects 86.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 6.3 Maximum Detected 1.841

Mean of Detected 1.692 Mean of Detected -0.331

SD of Detected 2.613 SD of Detected 1.382

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.663 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.372 Mean -1.768

SD 1.026 SD 0.922

   95% DL/2 (t) UCL 0.656    95%  H-Stat (DL/2) UCL 0.372

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.359

SD in Log Scale 2.188

Mean in Original Scale 0.247

SD in Original Scale 1.047

   95% t UCL 0.537

   95% Percentile Bootstrap UCL 0.577

   95% BCA Bootstrap UCL 0.799

   95% H-UCL 0.604

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.075

nu star 4.152

A-D Test Statistic 0.685 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 0.464

5% K-S Critical Value 0.368 SD 0.987

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.182

   95% KM (t) UCL 0.77

Assuming Gamma Distribution    95% KM (z) UCL 0.762

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.742

Minimum 0.000001    95% KM (bootstrap t) UCL 10.93

Maximum 6.3    95% KM (BCA) UCL 1.435

Mean 0.229    95% KM (Percentile Bootstrap) UCL 0.995

Median 0.000001 95% KM (Chebyshev) UCL 1.255

SD 1.05 97.5% KM (Chebyshev) UCL 1.597

k star 0.091 99% KM (Chebyshev) UCL 2.27

Theta star 2.514

Nu star 6.731 Potential UCLs to Use

AppChi2 2.024    95% KM (t) UCL 0.77

   95% Gamma Approximate UCL 0.76

   95% Adjusted Gamma UCL 0.804

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

ZINC

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 34 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.3 Minimum Detected 2.23

Maximum Detected 52300 Maximum Detected 10.86

Mean of Detected 8643 Mean of Detected 7.049

SD of Detected 13029 SD of Detected 2.71

Minimum Non-Detect 18.2 Minimum Non-Detect 2.901

Maximum Non-Detect 18.2 Maximum Non-Detect 2.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.702 Shapiro Wilk Test Statistic 0.879

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8409 Mean 6.918

SD 12925 SD 2.788

   95% DL/2 (t) UCL 11997    95%  H-Stat (DL/2) UCL 485469

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7969 Mean in Log Scale 6.896

SD 13256 SD in Log Scale 2.83

   95% MLE (t) UCL 11648 Mean in Original Scale 8409

   95% MLE (Tiku) UCL 11371 SD in Original Scale 12925

   95% t UCL 11997

   95% Percentile Bootstrap UCL 12079

   95% BCA Bootstrap UCL 12734

   95% H UCL 570242

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.326 Data do not follow a Discernable Distribution (0.05)

Theta Star 26477

nu star 23.5

A-D Test Statistic 1.078 Nonparametric Statistics

5% A-D Critical Value 0.849 Kaplan-Meier (KM) Method

K-S Test Statistic 0.849 Mean 8409

5% K-S Critical Value 0.159 SD 12749

Data not Gamma Distributed at 5% Significance Level SE of Mean 2126

   95% KM (t) UCL 11998

Assuming Gamma Distribution    95% KM (z) UCL 11906

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11996

Minimum 0.000001    95% KM (bootstrap t) UCL 13267

Maximum 52300    95% KM (BCA) UCL 12027

Mean 8409    95% KM (Percentile Bootstrap) UCL 11992

Median 3180 95% KM (Chebyshev) UCL 17675

SD 12925 97.5% KM (Chebyshev) UCL 21684

k star 0.27 99% KM (Chebyshev) UCL 29559

Theta star 31146

Nu star 19.98 Potential UCLs to Use

AppChi2 10.84    99% KM (Chebyshev) UCL 29559

   95% Gamma Approximate UCL 15505

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 15936

Note: DL/2 is not a recommended method.
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OCCIDENTIAL PROPERTY - EU 8 GROUND SCAR - SURFACE SOIL

37 35

4480 8.407

182000 12.11

30544 9.873

16400 0.87

39163

6438

1.282

2.763

0.605 0.93

0.936 0.936

41414 39225

47576

44260 56077

41902 72776

1.158

26379

30544

28385

85.69

65.35

0.0431 41135

64.58 41414

40975

2.274 49301

0.772 49114

0.225 41720

0.149 44780

58609

70752

94606

40050

40528

58609

Iron_SS

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - SUBSURFACE SOIL

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

2,4,6-TRINITROTOLUENE

General Statistics

Number of Valid Data 17 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 11

Percent Non-Detects 64.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Maximum Detected 23 Maximum Detected 3.135

Mean of Detected 4.679 Mean of Detected -0.583

SD of Detected 9.143 SD of Detected 2.34

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.611 Shapiro Wilk Test Statistic 0.835

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.782 Mean -1.324

SD 5.567 SD 1.497

   95% DL/2 (t) UCL 4.139    95%  H-Stat (DL/2) UCL 3.005

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.716

SD in Log Scale 1.864

Mean in Original Scale 1.778

SD in Original Scale 5.572

   95% t UCL 4.137

   95% Percentile Bootstrap UCL 4.389

   95% BCA Bootstrap UCL 6.082

   95% H-UCL 7.022

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.271 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 17.23

nu star 3.258

A-D Test Statistic 0.739 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 1.728

5% K-S Critical Value 0.356 SD 5.417

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.439

   95% KM (t) UCL 4.24

Assuming Gamma Distribution    95% KM (z) UCL 4.095

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.092

Minimum 0.000001    95% KM (bootstrap t) UCL 113.7

Maximum 23    95% KM (BCA) UCL 4.638

Mean 2.059    95% KM (Percentile Bootstrap) UCL 4.417

Median 0.000001 95% KM (Chebyshev) UCL 8.001

SD 5.622 97.5% KM (Chebyshev) UCL 10.72

k star 0.122 99% KM (Chebyshev) UCL 16.05

Theta star 16.92

Nu star 4.137 Potential UCLs to Use

AppChi2 0.777    95% KM (t) UCL 4.24

   95% Gamma Approximate UCL 10.97

   95% Adjusted Gamma UCL 13.29

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - SUBSURFACE SOIL

CHROMIUM (HEXAVALENT)

General Statistics

Number of Valid Data 9 Number of Detected Data 2

Number of Distinct Detected Data 2 Number of Non-Detect Data 7

Percent Non-Detects 77.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.17 Minimum Detected -1.772

Maximum Detected 0.61 Maximum Detected -0.494

Mean of Detected 0.39 Mean of Detected -1.133

SD of Detected 0.311 SD of Detected 0.903

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.179 Mean -1.908

SD 0.162 SD 0.544

   95% DL/2 (t) UCL 0.28    95%  H-Stat (DL/2) UCL 0.268

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% H-UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.219

5% K-S Critical Value     N/A    SD 0.138

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0652

   95% KM (t) UCL 0.34

Assuming Gamma Distribution    95% KM (z) UCL 0.326

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.531

Minimum     N/A       95% KM (bootstrap t) UCL 0.219

Maximum     N/A       95% KM (BCA) UCL 0.61

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.61

Median     N/A    95% KM (Chebyshev) UCL 0.503

SD     N/A    97.5% KM (Chebyshev) UCL 0.626

k star     N/A    99% KM (Chebyshev) UCL 0.867

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.34

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.61

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1_a.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

1,3-DINITROBENZENE

General Statistics

Number of Valid Data 54 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 45

Percent Non-Detects 83.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.055 Minimum Detected -2.9

Maximum Detected 3.3 Maximum Detected 1.194

Mean of Detected 0.822 Mean of Detected -0.921

SD of Detected 1.053 SD of Detected 1.328

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 52

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.30%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.286 Mean -1.75

SD 0.487 SD 0.854

   95% DL/2 (t) UCL 0.397    95%  H-Stat (DL/2) UCL 0.323

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.401

SD in Log Scale 1.139

Mean in Original Scale 0.215

SD in Original Scale 0.498

   95% t UCL 0.328

   95% Percentile Bootstrap UCL 0.339

   95% BCA Bootstrap UCL 0.392

   95% H-UCL 0.256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.619 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.328

nu star 11.13

A-D Test Statistic 0.329 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 0.223

5% K-S Critical Value 0.289 SD 0.489

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0742

   95% KM (t) UCL 0.348

Assuming Gamma Distribution    95% KM (z) UCL 0.346

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.355

Minimum 0.000001    95% KM (bootstrap t) UCL 0.49

Maximum 3.3    95% KM (BCA) UCL 0.405

Mean 0.253    95% KM (Percentile Bootstrap) UCL 0.376

Median 0.000001 95% KM (Chebyshev) UCL 0.547

SD 0.535 97.5% KM (Chebyshev) UCL 0.687

k star 0.123 99% KM (Chebyshev) UCL 0.962

Theta star 2.052

Nu star 13.33 Potential UCLs to Use

AppChi2 6.116    95% KM (t) UCL 0.348

   95% Gamma Approximate UCL 0.552

   95% Adjusted Gamma UCL 0.564

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

Page 1 of 17



OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

2,4,6-TRINITROTOLUENE

General Statistics

Number of Valid Data 54 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 31

Percent Non-Detects 57.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Maximum Detected 19000 Maximum Detected 9.852

Mean of Detected 1058 Mean of Detected 1.094

SD of Detected 4058 SD of Detected 3.087

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.52%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.292 Shapiro Wilk Test Statistic 0.846

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 450.5 Mean -0.63

SD 2667 SD 2.527

   95% DL/2 (t) UCL 1058    95%  H-Stat (DL/2) UCL 61.86

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.944

SD in Log Scale 3.622

Mean in Original Scale 450.5

SD in Original Scale 2667

   95% t UCL 1058

   95% Percentile Bootstrap UCL 1154

   95% BCA Bootstrap UCL 1698

   95% H-UCL 2126

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.145 Data do not follow a Discernable Distribution (0.05)

Theta Star 7303

nu star 6.661

A-D Test Statistic 4.539 Nonparametric Statistics

5% A-D Critical Value 0.921 Kaplan-Meier (KM) Method

K-S Test Statistic 0.921 Mean 450.5

5% K-S Critical Value 0.203 SD 2643

Data not Gamma Distributed at 5% Significance Level SE of Mean 367.7

   95% KM (t) UCL 1066

Assuming Gamma Distribution    95% KM (z) UCL 1055

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1058

Minimum 0.000001    95% KM (bootstrap t) UCL 171158

Maximum 19000    95% KM (BCA) UCL 1154

Mean 450.4    95% KM (Percentile Bootstrap) UCL 1154

Median 0.000001 95% KM (Chebyshev) UCL 2053

SD 2667 97.5% KM (Chebyshev) UCL 2747

k star 0.0719 99% KM (Chebyshev) UCL 4109

Theta star 6265

Nu star 7.764 Potential UCLs to Use

AppChi2 2.599    99% KM (Chebyshev) UCL 4109

   95% Gamma Approximate UCL 1345

   95% Adjusted Gamma UCL 1389

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

2,4-DINITROTOLUENE

General Statistics

Number of Valid Data 54 Number of Detected Data 24

Number of Distinct Detected Data 24 Number of Non-Detect Data 30

Percent Non-Detects 55.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 26 Maximum Detected 3.258

Mean of Detected 2.914 Mean of Detected 0.0863

SD of Detected 5.897 SD of Detected 1.28

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.481 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.392 Mean -1.02

SD 4.121 SD 1.382

   95% DL/2 (t) UCL 2.331    95%  H-Stat (DL/2) UCL 1.606

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.485

SD in Log Scale 1.824

Mean in Original Scale 1.353

SD in Original Scale 4.133

   95% t UCL 2.294

   95% Percentile Bootstrap UCL 2.366

   95% BCA Bootstrap UCL 2.889

   95% H-UCL 2.81

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.574 Data appear Lognormal at 5% Significance Level

Theta Star 5.074

nu star 27.57

A-D Test Statistic 1.862 Nonparametric Statistics

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 1.381

5% K-S Critical Value 0.187 SD 4.086

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.568

   95% KM (t) UCL 2.332

Assuming Gamma Distribution    95% KM (z) UCL 2.316

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.284

Minimum 0.000001    95% KM (bootstrap t) UCL 4.988

Maximum 26    95% KM (BCA) UCL 2.556

Mean 1.297    95% KM (Percentile Bootstrap) UCL 2.458

Median 0.000001 95% KM (Chebyshev) UCL 3.857

SD 4.15 97.5% KM (Chebyshev) UCL 4.929

k star 0.111 99% KM (Chebyshev) UCL 7.033

Theta star 11.63

Nu star 12.04 Potential UCLs to Use

AppChi2 5.255    95% KM (BCA) UCL 2.556

   95% Gamma Approximate UCL 2.972

   95% Adjusted Gamma UCL 3.043

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 53 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non-Detect Data 32

Percent Non-Detects 60.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.897

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 2.872 Mean of Detected 0.057

SD of Detected 5.134 SD of Detected 1.38

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.47%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.565 Shapiro Wilk Test Statistic 0.947

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.24 Mean -1.149

SD 3.453 SD 1.387

   95% DL/2 (t) UCL 2.034    95%  H-Stat (DL/2) UCL 1.424

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.01

SD in Log Scale 2.161

Mean in Original Scale 1.185

SD in Original Scale 3.471

   95% t UCL 1.983

   95% Percentile Bootstrap UCL 2.06

   95% BCA Bootstrap UCL 2.462

   95% H-UCL 4.382

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.56 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.125

nu star 23.53

A-D Test Statistic 1.139 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 1.245

5% K-S Critical Value 0.199 SD 3.418

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.481

   95% KM (t) UCL 2.051

Assuming Gamma Distribution    95% KM (z) UCL 2.037

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.026

Minimum 0.000001    95% KM (bootstrap t) UCL 3.388

Maximum 22    95% KM (BCA) UCL 2.23

Mean 1.162    95% KM (Percentile Bootstrap) UCL 2.141

Median 0.000001 95% KM (Chebyshev) UCL 3.343

SD 3.48 97.5% KM (Chebyshev) UCL 4.25

k star 0.108 99% KM (Chebyshev) UCL 6.033

Theta star 10.72

Nu star 11.49 Potential UCLs to Use

AppChi2 4.896    95% KM (t) UCL 2.051

   95% Gamma Approximate UCL 2.729

   95% Adjusted Gamma UCL 2.798

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

Page 4 of 17



OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

2-AMINO-4,6-DINITROTOLUENE

General Statistics

Number of Valid Data 54 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 31

Percent Non-Detects 57.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.068 Minimum Detected -2.688

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 19.5 Mean of Detected 0.656

SD of Detected 41.32 SD of Detected 2.315

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 74.07%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.545 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.402 Mean -0.833

SD 28.32 SD 2.025

   95% DL/2 (t) UCL 14.85    95%  H-Stat (DL/2) UCL 9.427

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.691

SD in Log Scale 2.823

Mean in Original Scale 8.366

SD in Original Scale 28.33

   95% t UCL 14.82

   95% Percentile Bootstrap UCL 15.48

   95% BCA Bootstrap UCL 18.02

   95% H-UCL 67.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.288 Data appear Lognormal at 5% Significance Level

Theta Star 67.63

nu star 13.26

A-D Test Statistic 1.759 Nonparametric Statistics

5% A-D Critical Value 0.85 Kaplan-Meier (KM) Method

K-S Test Statistic 0.85 Mean 8.378

5% K-S Critical Value 0.197 SD 28.06

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.904

   95% KM (t) UCL 14.91

Assuming Gamma Distribution    95% KM (z) UCL 14.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.83

Minimum 0.000001    95% KM (bootstrap t) UCL 24.13

Maximum 170    95% KM (BCA) UCL 15.67

Mean 8.346    95% KM (Percentile Bootstrap) UCL 15.28

Median 0.000001 95% KM (Chebyshev) UCL 25.4

SD 28.33 97.5% KM (Chebyshev) UCL 32.76

k star 0.0944 99% KM (Chebyshev) UCL 47.23

Theta star 88.36

Nu star 10.2 Potential UCLs to Use

AppChi2 4.067    99% KM (Chebyshev) UCL 47.23

   95% Gamma Approximate UCL 20.93

   95% Adjusted Gamma UCL 21.49

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

2-NITROTOLUENE

General Statistics

Number of Valid Data 54 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 49

Percent Non-Detects 90.74%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 2.985 Mean of Detected -0.778

SD of Detected 6.159 SD of Detected 1.998

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.745 Maximum Non-Detect -0.294

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 53

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.15%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.571 Shapiro Wilk Test Statistic 0.803

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.416 Mean -1.917

SD 1.886 SD 0.86

   95% DL/2 (t) UCL 0.846    95%  H-Stat (DL/2) UCL 0.275

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.237

SD in Log Scale 1.141

Mean in Original Scale 0.402

SD in Original Scale 1.891

   95% t UCL 0.833

   95% Percentile Bootstrap UCL 0.914

   95% BCA Bootstrap UCL 1.192

   95% H-UCL 0.303

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.277 Data appear Lognormal at 5% Significance Level

Theta Star 10.79

nu star 2.765

A-D Test Statistic 0.858 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 0.384

5% K-S Critical Value 0.378 SD 1.871

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.285

   95% KM (t) UCL 0.861

Assuming Gamma Distribution    95% KM (z) UCL 0.853

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.816

Minimum 0.000001    95% KM (bootstrap t) UCL 8.061

Maximum 14    95% KM (BCA) UCL 1.168

Mean 0.695    95% KM (Percentile Bootstrap) UCL 0.933

Median 0.000001 95% KM (Chebyshev) UCL 1.626

SD 2.082 97.5% KM (Chebyshev) UCL 2.164

k star 0.107 99% KM (Chebyshev) UCL 3.22

Theta star 6.473

Nu star 11.59 Potential UCLs to Use

AppChi2 4.959    95% KM (Chebyshev) UCL 1.626

   95% Gamma Approximate UCL 1.624

   95% Adjusted Gamma UCL 1.664

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

4-AMINO-2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 54 Number of Detected Data 18

Number of Distinct Detected Data 16 Number of Non-Detect Data 36

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Maximum Detected 130 Maximum Detected 4.868

Mean of Detected 14.88 Mean of Detected 0.576

SD of Detected 34.02 SD of Detected 2.038

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 44

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.48%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.875

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.065 Mean -1.146

SD 20.5 SD 1.75

   95% DL/2 (t) UCL 9.735    95%  H-Stat (DL/2) UCL 3.264

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -3.024

SD in Log Scale 3.265

Mean in Original Scale 4.993

SD in Original Scale 20.52

   95% t UCL 9.668

   95% Percentile Bootstrap UCL 9.961

   95% BCA Bootstrap UCL 12.56

   95% H-UCL 123.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.305 Data do not follow a Discernable Distribution (0.05)

Theta Star 48.85

nu star 10.97

A-D Test Statistic 1.893 Nonparametric Statistics

5% A-D Critical Value 0.838 Kaplan-Meier (KM) Method

K-S Test Statistic 0.838 Mean 5.105

5% K-S Critical Value 0.22 SD 20.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.843

   95% KM (t) UCL 9.864

Assuming Gamma Distribution    95% KM (z) UCL 9.78

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.773

Minimum 0.000001    95% KM (bootstrap t) UCL 18.56

Maximum 130    95% KM (BCA) UCL 10.46

Mean 5.018    95% KM (Percentile Bootstrap) UCL 10.18

Median 0.000001 95% KM (Chebyshev) UCL 17.5

SD 20.52 97.5% KM (Chebyshev) UCL 22.86

k star 0.0884 99% KM (Chebyshev) UCL 33.39

Theta star 56.78

Nu star 9.545 Potential UCLs to Use

AppChi2 3.659    99% KM (Chebyshev) UCL 33.39

   95% Gamma Approximate UCL 13.09

   95% Adjusted Gamma UCL 13.46

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

BARIUM

General Statistics

Number of Valid Observations 55 Number of Distinct Observations 54

Raw Statistics Log-transformed Statistics

Minimum 5.4 Minimum of Log Data 1.686

Maximum 9710 Maximum of Log Data 9.181

Mean 954.4 Mean of log Data 5.621

Median 134 SD of log Data 1.522

SD 1791

Std. Error of Mean 241.4

Coefficient of Variation 1.876

Skewness 2.938

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.349 Lilliefors Test Statistic 0.213

Lilliefors Critical Value 0.119 Lilliefors Critical Value 0.119

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1358    95% H-UCL 1652

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1854

   95% Adjusted-CLT UCL (Chen-1995) 1454  97.5% Chebyshev (MVUE) UCL 2292

   95% Modified-t UCL (Johnson-1978) 1374    99% Chebyshev (MVUE) UCL 3153

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.495 Data do not follow a Discernable Distribution (0.05)

Theta Star 1929

MLE of Mean 954.4

MLE of Standard Deviation 1357

nu star 54.42

Approximate Chi Square Value (.05) 38.47 Nonparametric Statistics

Adjusted Level of Significance 0.0456    95% CLT UCL 1352

Adjusted Chi Square Value 38.11    95% Jackknife UCL 1358

   95% Standard Bootstrap UCL 1344

Anderson-Darling Test Statistic 4.906    95% Bootstrap-t UCL 1534

Anderson-Darling 5% Critical Value 0.814    95% Hall's Bootstrap UCL 1569

Kolmogorov-Smirnov Test Statistic 0.262    95% Percentile Bootstrap UCL 1366

Kolmogorov-Smirnov 5% Critical Value 0.127    95% BCA Bootstrap UCL 1476

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2007

97.5% Chebyshev(Mean, Sd) UCL 2462

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3357

   95% Approximate Gamma UCL 1350

   95% Adjusted Gamma UCL 1363

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2007

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

BENZO_A_PYRENE

General Statistics

Number of Valid Data 20 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 19

Percent Non-Detects 95.00%

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable BENZO_A_PYRENE was not processed!
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

CADMIUM

General Statistics

Number of Valid Data 55 Number of Detected Data 36

Number of Distinct Detected Data 32 Number of Non-Detect Data 19

Percent Non-Detects 34.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.053 Minimum Detected -2.937

Maximum Detected 184 Maximum Detected 5.215

Mean of Detected 11.47 Mean of Detected 0.146

SD of Detected 31.72 SD of Detected 2.272

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 0.75 Maximum Non-Detect -0.288

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.397 Shapiro Wilk Test Statistic 0.92

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.603 Mean -0.358

SD 26.1 SD 1.959

   95% DL/2 (t) UCL 13.49    95%  H-Stat (DL/2) UCL 12.55

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.472

SD in Log Scale 2.06

Mean in Original Scale 7.592

SD in Original Scale 26.1

   95% t UCL 13.48

   95% Percentile Bootstrap UCL 14.11

   95% BCA Bootstrap UCL 18.65

   95% H-UCL 15.03

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.294 Data do not follow a Discernable Distribution (0.05)

Theta Star 39.03

nu star 21.17

A-D Test Statistic 2.276 Nonparametric Statistics

5% A-D Critical Value 0.857 Kaplan-Meier (KM) Method

K-S Test Statistic 0.857 Mean 7.576

5% K-S Critical Value 0.159 SD 25.87

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.538

   95% KM (t) UCL 13.5

Assuming Gamma Distribution    95% KM (z) UCL 13.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.47

Minimum 0.000001    95% KM (bootstrap t) UCL 24.39

Maximum 184    95% KM (BCA) UCL 14.51

Mean 7.509    95% KM (Percentile Bootstrap) UCL 14.03

Median 0.14 95% KM (Chebyshev) UCL 23

SD 26.13 97.5% KM (Chebyshev) UCL 29.67

k star 0.124 99% KM (Chebyshev) UCL 42.77

Theta star 60.41

Nu star 13.67 Potential UCLs to Use

AppChi2 6.349    99% KM (Chebyshev) UCL 42.77

   95% Gamma Approximate UCL 16.17

   95% Adjusted Gamma UCL 16.52

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

CHROMIUM (HEXAVALENT)

General Statistics

Number of Valid Data 35 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 12

Percent Non-Detects 34.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.17 Minimum Detected -1.772

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 11.15 Mean of Detected 0.736

SD of Detected 35.08 SD of Detected 1.588

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.86%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.32 Shapiro Wilk Test Statistic 0.927

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.419 Mean -0.157

SD 28.7 SD 1.844

   95% DL/2 (t) UCL 15.62    95%  H-Stat (DL/2) UCL 14.82

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.323

SD in Log Scale 1.997

Mean in Original Scale 7.369

SD in Original Scale 28.71

   95% t UCL 15.58

   95% Percentile Bootstrap UCL 16.68

   95% BCA Bootstrap UCL 22.42

   95% H-UCL 20.09

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.371 Data appear Lognormal at 5% Significance Level

Theta Star 30.03

nu star 17.08

A-D Test Statistic 2.411 Nonparametric Statistics

5% A-D Critical Value 0.828 Kaplan-Meier (KM) Method

K-S Test Statistic 0.828 Mean 7.405

5% K-S Critical Value 0.195 SD 28.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.89

   95% KM (t) UCL 15.67

Assuming Gamma Distribution    95% KM (z) UCL 15.45

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.54

Minimum 0.000001    95% KM (bootstrap t) UCL 55.75

Maximum 170    95% KM (BCA) UCL 17.47

Mean 7.328    95% KM (Percentile Bootstrap) UCL 16.93

Median 0.65 95% KM (Chebyshev) UCL 28.72

SD 28.72 97.5% KM (Chebyshev) UCL 37.94

k star 0.134 99% KM (Chebyshev) UCL 56.06

Theta star 54.54

Nu star 9.406 Potential UCLs to Use

AppChi2 3.574    99% KM (Chebyshev) UCL 56.06

   95% Gamma Approximate UCL 19.29

   95% Adjusted Gamma UCL 20.25

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

COPPER

General Statistics

Number of Valid Observations 55 Number of Distinct Observations 53

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.194

Maximum 4790 Maximum of Log Data 8.474

Mean 250.9 Mean of log Data 4.131

Median 31.8 SD of log Data 1.452

SD 702.6

Std. Error of Mean 94.73

Coefficient of Variation 2.8

Skewness 5.418

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.362 Lilliefors Test Statistic 0.258

Lilliefors Critical Value 0.119 Lilliefors Critical Value 0.119

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 409.4    95% H-UCL 320.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 366.1

   95% Adjusted-CLT UCL (Chen-1995) 480.7  97.5% Chebyshev (MVUE) UCL 450.1

   95% Modified-t UCL (Johnson-1978) 421    99% Chebyshev (MVUE) UCL 615.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.448 Data do not follow a Discernable Distribution (0.05)

Theta Star 559.4

MLE of Mean 250.9

MLE of Standard Deviation 374.6

nu star 49.33

Approximate Chi Square Value (.05) 34.21 Nonparametric Statistics

Adjusted Level of Significance 0.0456    95% CLT UCL 406.7

Adjusted Chi Square Value 33.87    95% Jackknife UCL 409.4

   95% Standard Bootstrap UCL 404.6

Anderson-Darling Test Statistic 6.18    95% Bootstrap-t UCL 657.2

Anderson-Darling 5% Critical Value 0.824    95% Hall's Bootstrap UCL 926.3

Kolmogorov-Smirnov Test Statistic 0.307    95% Percentile Bootstrap UCL 421.9

Kolmogorov-Smirnov 5% Critical Value 0.128    95% BCA Bootstrap UCL 505.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 663.8

97.5% Chebyshev(Mean, Sd) UCL 842.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1193

   95% Approximate Gamma UCL 361.8

   95% Adjusted Gamma UCL 365.5

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 663.8

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

LEAD

General Statistics

Number of Valid Observations 55 Number of Distinct Observations 49

Raw Statistics Log-transformed Statistics

Minimum 0.99 Minimum of Log Data -0.0101

Maximum 2760 Maximum of Log Data 7.923

Mean 335.5 Mean of log Data 3.437

Median 8.6 SD of log Data 2.286

SD 677.1

Std. Error of Mean 91.3

Coefficient of Variation 2.018

Skewness 2.175

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.356 Lilliefors Test Statistic 0.222

Lilliefors Critical Value 0.119 Lilliefors Critical Value 0.119

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 488.3    95% H-UCL 1541

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1118

   95% Adjusted-CLT UCL (Chen-1995) 514.3  97.5% Chebyshev (MVUE) UCL 1444

   95% Modified-t UCL (Johnson-1978) 492.8    99% Chebyshev (MVUE) UCL 2085

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.287 Data do not follow a Discernable Distribution (0.05)

Theta Star 1167

MLE of Mean 335.5

MLE of Standard Deviation 625.7

nu star 31.62

Approximate Chi Square Value (.05) 19.77 Nonparametric Statistics

Adjusted Level of Significance 0.0456    95% CLT UCL 485.7

Adjusted Chi Square Value 19.52    95% Jackknife UCL 488.3

   95% Standard Bootstrap UCL 484.5

Anderson-Darling Test Statistic 5.233    95% Bootstrap-t UCL 528

Anderson-Darling 5% Critical Value 0.867    95% Hall's Bootstrap UCL 501.2

Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 490.1

Kolmogorov-Smirnov 5% Critical Value 0.13    95% BCA Bootstrap UCL 507.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 733.5

97.5% Chebyshev(Mean, Sd) UCL 905.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1244

   95% Approximate Gamma UCL 536.6

   95% Adjusted Gamma UCL 543.5

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 733.5

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Page 13 of 17



OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

NICKEL

General Statistics

Number of Valid Data 55 Number of Detected Data 54

Number of Distinct Detected Data 49 Number of Non-Detect Data 1

Percent Non-Detects 1.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.8 Minimum Detected 1.917

Maximum Detected 699 Maximum Detected 6.55

Mean of Detected 46.48 Mean of Detected 3.172

SD of Detected 103.2 SD of Detected 0.897

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Non-Detect 2.4 Maximum Non-Detect 0.875

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.36 Lilliefors Test Statistic 0.264

5% Lilliefors Critical Value 0.121 5% Lilliefors Critical Value 0.121

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 45.65 Mean 3.117

SD 102.4 SD 0.976

   95% DL/2 (t) UCL 68.76    95%  H-Stat (DL/2) UCL 49.36

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 44.43 Mean in Log Scale 3.133

SD 102.7 SD in Log Scale 0.935

   95% MLE (t) UCL 67.6 Mean in Original Scale 45.68

   95% MLE (Tiku) UCL 65.08 SD in Original Scale 102.4

   95% t UCL 68.79

   95% Percentile Bootstrap UCL 70.55

   95% BCA Bootstrap UCL 85.26

   95% H UCL 47.28

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.842 Data do not follow a Discernable Distribution (0.05)

Theta Star 55.17

nu star 90.97

A-D Test Statistic 6.942 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 45.75

5% K-S Critical Value 0.125 SD 101.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 13.8

   95% KM (t) UCL 68.86

Assuming Gamma Distribution    95% KM (z) UCL 68.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 68.82

Minimum 0.000001    95% KM (bootstrap t) UCL 112.5

Maximum 699    95% KM (BCA) UCL 72.63

Mean 45.63    95% KM (Percentile Bootstrap) UCL 71.56

Median 18.8 95% KM (Chebyshev) UCL 105.9

SD 102.4 97.5% KM (Chebyshev) UCL 132

k star 0.616 99% KM (Chebyshev) UCL 183.1

Theta star 74.02

Nu star 67.81 Potential UCLs to Use

AppChi2 49.86    95% KM (Chebyshev) UCL 105.9

   95% Gamma Approximate UCL 62.06

   95% Adjusted Gamma UCL 62.58

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

RDX

General Statistics

Number of Valid Data 54 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 49

Percent Non-Detects 90.74%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 6.3 Maximum Detected 1.841

Mean of Detected 1.692 Mean of Detected -0.331

SD of Detected 2.613 SD of Detected 1.382

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 53

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.15%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.663 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.307 Mean -1.835

SD 0.852 SD 0.845

   95% DL/2 (t) UCL 0.501    95%  H-Stat (DL/2) UCL 0.293

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.098

SD in Log Scale 2.408

Mean in Original Scale 0.174

SD in Original Scale 0.87

   95% t UCL 0.372

   95% Percentile Bootstrap UCL 0.397

   95% BCA Bootstrap UCL 0.553

   95% H-UCL 0.46

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.075

nu star 4.152

A-D Test Statistic 0.685 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 0.403

5% K-S Critical Value 0.368 SD 0.822

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.125

   95% KM (t) UCL 0.612

Assuming Gamma Distribution    95% KM (z) UCL 0.608

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.592

Minimum 0.000001    95% KM (bootstrap t) UCL 6.988

Maximum 6.3    95% KM (BCA) UCL 1.393

Mean 0.167    95% KM (Percentile Bootstrap) UCL 0.848

Median 0.000001 95% KM (Chebyshev) UCL 0.948

SD 0.873 97.5% KM (Chebyshev) UCL 1.184

k star 0.0872 99% KM (Chebyshev) UCL 1.648

Theta star 1.911

Nu star 9.421 Potential UCLs to Use

AppChi2 3.583    95% KM (t) UCL 0.612

   95% Gamma Approximate UCL 0.438

   95% Adjusted Gamma UCL 0.451

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

ZINC

General Statistics

Number of Valid Data 55 Number of Detected Data 54

Number of Distinct Detected Data 51 Number of Non-Detect Data 1

Percent Non-Detects 1.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.3 Minimum Detected 2.23

Maximum Detected 52300 Maximum Detected 10.86

Mean of Detected 5784 Mean of Detected 6.029

SD of Detected 11347 SD of Detected 2.66

Minimum Non-Detect 18.2 Minimum Non-Detect 2.901

Maximum Non-Detect 18.2 Maximum Non-Detect 2.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.305 Lilliefors Test Statistic 0.247

5% Lilliefors Critical Value 0.121 5% Lilliefors Critical Value 0.121

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5679 Mean 5.959

SD 11268 SD 2.685

   95% DL/2 (t) UCL 8222    95%  H-Stat (DL/2) UCL 82962

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5410 Mean in Log Scale 5.925

SD 11443 SD in Log Scale 2.745

   95% MLE (t) UCL 7992 Mean in Original Scale 5679

   95% MLE (Tiku) UCL 7746 SD in Original Scale 11268

   95% t UCL 8222

   95% Percentile Bootstrap UCL 8375

   95% BCA Bootstrap UCL 8818

   95% H UCL 101519

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.264 Data do not follow a Discernable Distribution (0.05)

Theta Star 21884

nu star 28.55

A-D Test Statistic 4.357 Nonparametric Statistics

5% A-D Critical Value 0.878 Kaplan-Meier (KM) Method

K-S Test Statistic 0.878 Mean 5679

5% K-S Critical Value 0.132 SD 11165

Data not Gamma Distributed at 5% Significance Level SE of Mean 1520

   95% KM (t) UCL 8223

Assuming Gamma Distribution    95% KM (z) UCL 8179

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8222

Minimum 0.000001    95% KM (bootstrap t) UCL 9290

Maximum 52300    95% KM (BCA) UCL 8291

Mean 5679    95% KM (Percentile Bootstrap) UCL 8318

Median 76.1 95% KM (Chebyshev) UCL 12303

SD 11268 97.5% KM (Chebyshev) UCL 15170

k star 0.239 99% KM (Chebyshev) UCL 20800

Theta star 23746

Nu star 26.31 Potential UCLs to Use

AppChi2 15.62    99% KM (Chebyshev) UCL 20800

   95% Gamma Approximate UCL 9567

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 9705

Note: DL/2 is not a recommended method.
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OCCIDENTAL PROPERTY - EU 8 GROUND SCAR - TOTAL SOIL

55 53

4480 8.407

182000 12.11

27801 9.897

21000 0.744

32440

4374

1.167

3.426

0.349 0.167

0.119 0.119

35122 32310

38640

37155 44095

35459 54810

1.557

17853

27801

22279

171.3

142

0.0456 34996

141.3 35122

34824

2.801 40373

0.767 42738

0.237 35471

0.122 37572

46868

55118

71325

33530

33700

46868

Iron_TS

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic

Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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LEAD MODEL FOR WINDOWS Version 1.1

==================================================================================
Model Version: 1.1 Build11
User Name:
Date:
Site Name:
Operable Unit:
Run Mode: Research
==================================================================================

****** Air ******

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

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m³/day) (%) (µg Pb/m³)

----------------------------------------------------------------------
.5-1 1.000 2.000 32.000 0.100
1-2 2.000 3.000 32.000 0.100
2-3 3.000 5.000 32.000 0.100
3-4 4.000 5.000 32.000 0.100
4-5 4.000 5.000 32.000 0.100
5-6 4.000 7.000 32.000 0.100
6-7 4.000 7.000 32.000 0.100

****** Diet ******

Age Diet Intake(µg/day)
-----------------------------------
.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

****** Drinking Water ******

Water Consumption:
Age Water (L/day)
-----------------------------------
.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 µg Pb/L

****** Soil & Dust ******

Multiple Source Analysis Used
Average multiple source concentration: 357.200 µg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No



Age Soil (µg Pb/g) House Dust (µg Pb/g)
--------------------------------------------------------
.5-1 496.000 357.200
1-2 496.000 357.200
2-3 496.000 357.200
3-4 496.000 357.200
4-5 496.000 357.200
5-6 496.000 357.200
6-7 496.000 357.200

****** Alternate Intake ******

Age Alternate (µg Pb/day)
-----------------------------------
.5-1 0.000
1-2 0.000
2-3 0.000
3-4 0.000
4-5 0.000
5-6 0.000
6-7 0.000

****** Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 µg Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air Diet Alternate Water
(µg/day) (µg/day) (µg/day) (µg/day)

-------------------------------------------------------------------------------
.5-1 0.021 0.998 0.000 0.353
1-2 0.034 0.847 0.000 0.864
2-3 0.062 0.938 0.000 0.916
3-4 0.067 0.914 0.000 0.950
4-5 0.067 0.905 0.000 1.021
5-6 0.093 0.963 0.000 1.090
6-7 0.093 1.051 0.000 1.117

Year Soil+Dust Total Blood
(µg/day) (µg/day) (µg/dL)

---------------------------------------------------------------
.5-1 9.448 10.820 5.8
1-2 14.685 16.431 6.7
2-3 14.969 16.885 6.3
3-4 15.227 17.157 6.0
4-5 11.680 13.672 4.9
5-6 10.650 12.797 4.1
6-7 10.129 12.390 3.6
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LEAD MODEL FOR WINDOWS Version 1.1

==================================================================================
Model Version: 1.1 Build11
User Name:
Date:
Site Name:
Operable Unit:
Run Mode: Research
==================================================================================

****** Air ******

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

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m³/day) (%) (µg Pb/m³)

----------------------------------------------------------------------
.5-1 1.000 2.000 32.000 0.100
1-2 2.000 3.000 32.000 0.100
2-3 3.000 5.000 32.000 0.100
3-4 4.000 5.000 32.000 0.100
4-5 4.000 5.000 32.000 0.100
5-6 4.000 7.000 32.000 0.100
6-7 4.000 7.000 32.000 0.100

****** Diet ******

Age Diet Intake(µg/day)
-----------------------------------
.5-1 2.260
1-2 1.960
2-3 2.130
3-4 2.040
4-5 1.950
5-6 2.050
6-7 2.220

****** Drinking Water ******

Water Consumption:
Age Water (L/day)
-----------------------------------
.5-1 0.200
1-2 0.500
2-3 0.520
3-4 0.530
4-5 0.550
5-6 0.580
6-7 0.590

Drinking Water Concentration: 4.000 µg Pb/L

****** Soil & Dust ******

Multiple Source Analysis Used
Average multiple source concentration: 245.200 µg/g

Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
Outdoor airborne lead to indoor household dust lead concentration: 100.000
Use alternate indoor dust Pb sources? No



Age Soil (µg Pb/g) House Dust (µg Pb/g)
--------------------------------------------------------
.5-1 336.000 245.200
1-2 336.000 245.200
2-3 336.000 245.200
3-4 336.000 245.200
4-5 336.000 245.200
5-6 336.000 245.200
6-7 336.000 245.200

****** Alternate Intake ******

Age Alternate (µg Pb/day)
-----------------------------------
.5-1 0.000
1-2 0.000
2-3 0.000
3-4 0.000
4-5 0.000
5-6 0.000
6-7 0.000

****** Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 1.000 µg Pb/dL

*****************************************
CALCULATED BLOOD LEAD AND LEAD UPTAKES:
*****************************************

Year Air Diet Alternate Water
(µg/day) (µg/day) (µg/day) (µg/day)

-------------------------------------------------------------------------------
.5-1 0.021 1.030 0.000 0.365
1-2 0.034 0.880 0.000 0.898
2-3 0.062 0.970 0.000 0.947
3-4 0.067 0.941 0.000 0.978
4-5 0.067 0.923 0.000 1.041
5-6 0.093 0.979 0.000 1.108
6-7 0.093 1.065 0.000 1.133

Year Soil+Dust Total Blood
(µg/day) (µg/day) (µg/dL)

---------------------------------------------------------------
.5-1 6.652 8.068 4.4
1-2 10.402 12.214 5.0
2-3 10.551 12.530 4.7
3-4 10.688 12.674 4.4
4-5 8.120 10.150 3.6
5-6 7.376 9.556 3.1
6-7 7.002 9.293 2.7
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1.0 INTRODUCTION 

EA Engineering, Science, and Technology (EA) has conducted a screening level ecological risk 
assessment (SLERA) for the  areas of concern (AOCs) within Occidental Chemical Corporation 
Property (OCCP), including Exposure Unit 8 (EU 8), of the former Lake Ontario Ordnance 
Works (LOOW) as a subcontract to Earth Resources Technology (ERT) for the U.S. Army Corps 
of Engineers, Baltimore District (USACE–Baltimore District).  For the purposes of this SLERA 
the OCCP site has been assessed as two exposure areas, the original 3.2 acre EU 8, and the 
combined AOCs 3, 4, and 5 identified in the remedial investigation (RI).  This will facilitate the 
separation of potential risk from these separate potential source locations.  The individual AOCs 
are also discussed to facilitate any isolation of these areas, if required.  AOC 3 was an area of 
debris located during a site USACE reconnaissance, AOC 4 is an area located adjacent to EU 8 
that used to contain structures that have since been removed, and AOC 5 was an area visible in 
an aerial photograph from 1944 which may have represented soil removed for construction of the 
former LOOW wastewater treatment plant discharge line.  In addition, two ponds were also 
identified as AOC 2 (Pond #1) and AOC 6 (Pond #2) and are discussed in this SLERA.   

The Defense Environmental Restoration Program for Formerly Used Defense Sites (DERP-
FUDS) requires that investigations at former Department of Defense (DoD) sites be conducted 
according to the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and the SLERA is an integral part of the remedial investigation process included in 
CERCLA. The objective of the SLERA is to estimate the risk and hazard to ecological receptors 
at the OCCP site caused by previous DoD activities within areas fully eligible for investigation 
under the active DERP-FUDS Hazardous, Toxic, and Radioactive Waste (HTRW) project.  The 
purpose of this SLERA is to determine whether:  

 ecological risk at the site is negligible (possibly leading to no further action required with 
regard to ecological receptors), 

 the potential for ecological risk is great enough to warrant, and sufficient information 
gathered to proceed with, a remedial action, or 

 further information and evaluation are needed to better define potential ecological risks at 
the site (i.e., baseline ecological risk assessment [BERA]). 

The LOOW site was broken up into exposure units for risk assessment purposes, and EA (2008) 
presents the SLERA results for EU 1, EU 2, EU 3, EU 4, EU 5, EU 6, and EU 8.  EU 9, a paved 
roadway in the vicinity of a former incinerator, was also evaluated previously; but no suitable 
habitat was evident at EU 9 and a SLERA was not required.  Similarly, EU 10, which included 
former DoD underground utilities, were generally too deep and did not present suitable habitat 
for ecological receptors, and therefore, did not require a SLERA.  The 2008 SLERA for EU 8 
(EA 2008) concluded that there were potential risks to both lower trophic level and wildlife 
receptors from exposure to surface soil.  This document represents a SLERA for those EU 8 data 
used in the 2008 risk assessment, as well as additional samples collected in 2010 and 2011.  In 
addition, new samples have been taken in other AOCs within the OCCP area, and risk associated 
with exposure to these new samples is evaluated here.  The wastewater treatment plant (WWTP) 
(EU 7) SLERA Work Plan supplement (USACE, 2009) updated soil screening levels, toxicity 
reference values, and the methods to be used for estimating exposure concentrations and 
background comparisons relative to the earlier SLERA Work Plan (USACE, 2004).  These have 
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not changed, and will be used for this SLERA.  There are pond surface water and sediment 
samples included in AOCs 2 and 6, consequently risk screening values have been located and 
were documented by USACE (USACE, 2012).  This document utilizes the procedures discussed 
in technical memoranda (USACE 2004, 2009 and 2012) to assess potential risks to ecological 
receptors at OCCP including EU 8 and other designated AOCs. 
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2.0 RISK ASSESSMENT APPROACH 

The SLERA described herein follows protocols established in the Ecological Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments 
(U.S. Environmental Protection Agency [USEPA], 1997) and the Risk Assessment Handbook 
Volume II: Environmental Evaluation (USACE, 1996).  According to these protocols, assessing 
potential risks begins with a very conservative “screening” of chemical concentrations at a site.  
The purpose of this screening is to determine whether more detailed, site-specific assessment is 
warranted, or whether no further consideration is required.  As an initial evaluation, this 
screening level assessment is very precautionary.  For example, maximum or other upper bound 
chemical concentrations are used as exposure concentrations, rather than the average.  Also, the 
lowest available toxicological benchmarks are often used.  These and other conservative 
decisions serve to minimize removal of chemicals from the assessment when in fact they pose 
risk.  Conversely, the most conservative screening assessments result in carrying forward many 
chemicals that do not actually pose risk. 

Whereas this screening-level ecological risk assessment retains many conservative elements, 
certain refinements are incorporated in the interest of a more accurate and realistic risk 
assessment, as described in the Work Plan (USACE, 2004), Work Plan Addendum (USACE, 
2009), and technical memorandum (USACE, 2012).  These refinements are consistent with 
USEPA guidance (USEPA, 2001), and include the use of wet weights (ww), rather than dry 
weights (dw), for incidentally ingested soil and ingested food organisms in the food-web 
exposure assessment.  Bioaccumulation factors (BAF) are used to estimate chemical 
concentrations in wildlife food rather than assumptions that concentrations are equal to dry 
weight soil concentrations.  Area use factors are used to calibrate the exposure of wide-ranging 
receptors, rather than assuming that these receptors receive all of their exposure from a given 
site.  These refinements are discussed in more detail in Section 4.2.      

Surface soil (0 to 2 feet [ft] below ground surface) is the primary exposure medium addressed 
herein.  There are former farm ponds that provide aquatic habitat within the OCCP and are 
evaluated in this assessment; therefore surface water and sediment are pertinent exposure media.  
Subsurface soil is not addressed because there are no significant complete pathways to ecological 
receptors.   

Prior to conducting the screening, the areas included for investigation in this RI were evaluated 
based on potential exposure for ecological receptors.  Previous SLERAs for the former LOOW 
defined potential exposure areas based upon area proximity, contaminant type and distribution, 
and site history.  EU 8 was identified for initial investigation in 2001 and identified as a separate 
exposure unit due to high concentrations of constituents and suspected site history.  AOCs 3, 4, 
and 5 were recently identified for investigation. AOCs 3 and 5 were similar in the type and 
concentrations of reported constituents.  AOC 4 generally had higher concentrations of 
constituents than AOCs 3 and 5, but concentrations were much lower than those reported in EU 
8 and the types and concentrations were more similar to those reported in AOCs 3 and 5.    
Therefore, two exposure areas were evaluated in this SLERA:  EU 8 and combined AOCs 3, 4, 
and 5, for which this is the first investigation.  The entire OCCP is approximately 304 acres in 
size, including EU 8 which is approximately 3.3 acres.  The OCCP is comprised of woody forest 
habitat. 
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3.0 SCREENING-LEVEL PROBLEM FORMULATION AND ECOLOGICAL 
CONCEPTUAL SITE MODEL (CSM) 

3.1 ENVIRONMENTAL SETTING 

The former LOOW site consists of 7,500 acres situated on the Ontario Plain approximately 3.5 
miles east of the Niagara River and four miles south of Lake Ontario.  Further details regarding 
the general site can be found in the earlier SLERA (USACE, 2008) and SLERA Work Plan 
(USACE, 2004).   

During a preliminary site visit to LOOW on October 20 and 21, 2003, each of the properties and 
associated AOCs were examined for habitat and wildlife use.  For the purposes of this ecological 
risk assessment, the EU 8 area of OCCP had sufficient extent of habitat (3.3 acres of woody 
forest) to attract ecological receptors.  Attachment C contains the ecological checklist associated 
with this visit.  A second site visit and examination was conducted on June 1 and 2, 2004 for the 
purpose of expanding vegetation and wildlife identifications, however, access to the OCCP site 
was not available. Within a 3 mile radius of the OCCP there are apple orchids, and a nearby state 
park. Both EU 8 and the other AOCs within the OCCP are completely covered with deciduous 
forest, trees ranging to up 6-12 inches in diameter and minimal shrub/scrub understory (USACE, 
2004).  No evidence of vegetation impacts from chemical contamination was observed.  Many 
birds were observed including, red-winged blackbirds, common grackles, dark-eyed juncos, 
robins and turkey vulture.  Two small former farm ponds (AOC 2 and AOC 6) were sampled at 
the within the OCCP.  In 2001 AOC 2 was sampled for explosives.  In 2011 the sample crew was 
unable to locate this pond, which had apparently naturally filled in, and a second small pond 
(AOC 6) was sampled for a number of analytes including metals and organic chemicals. 

In addition to the site visit and habitat examinations, the New York State Department of 
Environmental Conservation (NYSDEC) Natural Heritage Program and U.S. Fish and Wildlife 
Service (USFWS) were initially contacted in 2004 and re-contacted in 2011 (USFWS and 
NYSDEC, 2011) to obtain any available information on the presence of threatened or 
endangered species or sensitive habitats.  Copies of the original 2004 letters of request to the 
agencies and their responses are provided in Appendix B of the Work Plan (USACE, 2004) and 
copies of the 2011 re-contacts can be found in Attachment C.  Neither agency reported any rare 
or endangered species for the former LOOW site.  The USFWS website was visited in 2012 to 
determine if any new evidence of threatened or endangered species has been reported, and with a 
negative result.  A similar investigation for the nearby Niagara Falls Storage Site (NFSS) site and 
the USFWS reported no Federally threatened or endangered species for the area either.  The 
NYSDEC Natural Heritage Program reported only the State endangered Drummonds Rock Cress 
(Arabis drummondii), a vascular plant, for the “Lewiston” area (Maxim Technologies, Inc., 
2002).  Maxim Technologies indicated that the species was not found on the NFSS site, nor was 
this species observed during the former LOOW site visits. A portion of the OCCP, including EU 
8, is listed in national wetlands inventory. 	

3.2 ECOLOGICAL CONCEPTUAL SITE MODEL 

To support the screening level assessment of risks, a CSM was developed which identifies the 
potential sources of chemicals at the site, fate and transport mechanisms that lead to their release, 
and the complete and significant exposure pathways by which ecological receptors may be 
exposed to these chemicals. 
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3.2.1 Fate and Transport and Exposure Routes 

The phrase “fate and transport” addresses the mechanism(s) whereby a contaminant may be 
moved from its source and come into ultimate contact with a receptor.  The theoretical fate and 
transport of chemicals from potential sources at the former LOOW site is illustrated in the 
ecological CSM in Figures 3-1 and 3-2.  There is little documented evidence of historic 
“releases” of chemicals to secondary sources at the former LOOW; however EU 8 is the 
presumed storage area in the southwest portion of the OCCP which is west of the former 
trinitrotoluene (TNT) production area and WWTP.  The abiotic medium of concern in this 
SLERA is surface soil.  As indicated in Figures 3-1 and 3-2, once a chemical is in the surface 
soil, exposure of receptors of concern is either via direct contact (lower trophic level plants and 
invertebrates), incidental ingestion of soil by wildlife, or ingestion by wildlife of plant or prey 
tissue that had incorporated the chemical from surface soil.  Inhalation and direct contact are 
identified as complete pathways for higher trophic level wildlife.  However, example 
calculations and information provided in USEPA and other exposure modeling guidance 
demonstrates that these pathways are insignificant compared to ingestion (USEPA 2003c, U.S. 
Army Center for Health Promotion and Preventive Medicine [USACHPPM] 2004).  Samples 
from two abandoned farm ponds (AOC 2 and AOC 6) within the OCCP property (but not located 
in EU 8) have been collected, and are considered qualitatively in this assessment (Figure 3-2).  
The pathway of exposure would be release of contaminants into the pond or from other AOCs, 
with transport of them towards the pond, resulting in impacts to sediment and surface water. 

3.2.2 Receptors of Potential Concern 

Lower Soil Trophic Levels 

Terrestrial vegetation and soil invertebrates represent Receptors of Potential Concern (ROC) at 
the lower trophic level of the ecosystem (Figures 3-1 and 3-2).  Both play a vital role in the 
structure and function of terrestrial ecosystems.  Plants are at the base of the food web, and 
invertebrates play important roles in fertility and aeration of soils.  Also, both are in constant 
contact with soil, and thus are vulnerable to soil contamination.     

Higher Soil Trophic Levels 

Six wildlife species—four mammals and two birds—are ROC at the higher trophic level 
ecosystem (Figures 3-1 and 3-2).  The rationale for this group of species is based on: 

 Each species is within its natural range at OCCP including EU 8; 

 A variety of trophic levels are represented by the species; and 

 Life history data are available for each species (e.g., USEPA 1993).    

Eastern cottontail, Sylvilagus floridanus—The Eastern cottontail is a relatively small mammal 
that inhabits overgrown fields and open woods, or woodland edges.  It is entirely herbivorous, 
and feeds on a variety of vegetation types, depending on the season.  The cottontail is an 
important game species whose populations are managed through regulation of hunting seasons.  
Home range varies with season, but averages 8 acres.   

White-tailed deer, Odocoileus virginianus—The white-tailed deer is native and common to the 
former LOOW vicinity.  It is a large mammal that may reach as much as 300 pounds, and is also 
a herbivore.  It is an important game species that is managed for hunting, and by hunting 
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regulations to control overabundance and related problems such as crop damage.  The deer is 
relatively wide-ranging, with a home range of over 600 acres. 

Short-tailed shrew, Blarina brevicauda—The short-tailed shrew is a small, carnivorous 
mammal that inhabits cool, moist habitats with abundant vegetation.  Shrews feed primarily on 
invertebrates such as earthworms, but may also eat other small vertebrates, and minor amounts of 
vegetation.  The shrew’s home range is approximately 1 acre.       

Red fox, Vulpes vulpes—The red fox is a medium-size mammal common in the northern U.S.  
The species inhabits and forages in a variety of habitats.  It is technically an omnivore, feeding 
on both animals and plants, but mainly feeds on small mammals such as rabbits and mice.  
Vegetation may constitute up to one-third of its diet in the fall.  The fox ranges widely, covering 
territories from a couple hundred to over 2000 acres, depending on sex and season.   

American robin, Turdus migratorius—The robin is a widely distributed, ground-feeding bird.  
It is omnivorous, feeding on insects and other invertebrates in spring and summer, and fruit 
during winter.  The robin’s home range may vary from ¼ acre to two acres, depending on the 
habitat and growth stage of young. 

Red-tailed hawk, Buteo jamaicensis—The red-tailed hawk is a common bird of prey that 
inhabits wooded and semi-wooded habitats.  They are entirely carnivorous, with small animals 
such as rabbits and squirrels constituting the majority of their diet.  The red-tailed hawk forages 
over a wide area, varying from about 700 acres to nearly 4,000 acres, depending on habitat. 

Aquatic Biota 

Aquatic and sediment-dwelling organisms represent ROCs in the ponds located at OCCP (Figure 
3-2).  While the pond sampled in 2001 (AOC 2) appears to have filled naturally, there may be 
aquatic organisms that live in the water column and sediment in the pond sampled in 2011 (AOC 
6), and they may be exposed to contamination.  This latter pond is small, and would not support 
a large aquatic population. 

3.2.3 Management Goal, Endpoint Selection, and Decision Rule 

This SLERA follows a hierarchical assessment process that was established in the Work Plan 
(USACE, 2004).  A Management Goal is established to focus the risk assessment approach 
(Figure 3-3 

).  USEPA (1997) defines assessment endpoints as “explicit expressions of the actual 
environmental values (e.g., ecological resources) that are to be protected.”  USEPA further states 
that “useful assessment endpoints define both the valued ecological entity at the site (e.g., a 
species, ecological resource, or habitat type) and a characteristic(s) of the entity to protect (e.g., 
reproductive success)….”  For this SLERA, two assessment endpoints were established to 
address the key community components (Figure 3-3): (1) terrestrial plant and soil invertebrate 
communities, and (2) an analogous assessment endpoint for bird and mammal species.  Because 
assessment endpoints are difficult to measure directly, one or more measurement endpoints were 
established that are related to the assessment endpoint (USEPA, 1997).  That is, the measurement 
endpoint can predict the response of the assessment endpoint to contaminant exposure.  For the 
former LOOW site SLERA, the selected measurement endpoints are comparison of the measured 
soil concentrations to soil-screening benchmarks for terrestrial plants and invertebrates. For the 
wildlife receptors, the measurement endpoint consists of the comparison of calculated dietary 
doses of Constituents of Potential Concern (COPCs) to threshold doses (toxicity reference values 
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[TRVs]) for birds and mammals, resulting in the Hazard Quotient (HQ) (see Sections 4.0 and 5.0 
below).  The Decision Rule guides interpretation of the measurement endpoint, and, if any HQs 
exceed 1, a Scientific Management Decision Point (SMDP) (USEPA, 1997) is initiated (Figure 
3-3).  

The process followed for derivation of the management goal discussed above is consistent with 
technical guidance from the Department of the Army Biological Technical Assistance Group 
(BTAG) (U.S. Army, 2005).  This guidance recommends a step-wise process where one first 
determines if there are sensitive environments or significant habitat (i.e. wetlands, presence of 
endangered species, etc.).  The next aspect to consider is if the site is presently managed, or is 
expected to be managed for ecological purposes.  An example of such a site would be one that is 
expected to be turned over to the USFWS for critical ecological habitat.  The EU discussed in 
this SLERA is not expected to be managed for ecological purposes.  Consequently the 
management goal presented in Figure 3-3 is consistent with the BTAG guidance.  

Because limited data are available for the sediment and surface water sample taken in 2011 
(AOC 6), a simple comparison of measured concentrations with appropriate surface and 
sediment screening values will be performed.  In addition, there will be a brief discussion about 
the organisms that may live in the pond, and their relationship to other surface water bodies.   
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4.0 RISK CALCULATION PROCEDURES 

Risk estimates in this SLERA are based on the HQ method, by which the COPC concentration 
that the receptor is exposed to is divided by a toxicological threshold concentration, i.e.: 

If the exposure concentration is less than the toxicological threshold, the HQ will be less than 1, 
and negligible risk is inferred.  If the exposure concentration exceeds the toxicological threshold, 
the HQ will be greater than 1, suggesting the potential for risk.  HQs greater than 9.5 will be 
rounded to a whole number, with two significant figures for numbers equal to or greater than 10.  
For example, 10.1 becomes 10, 29.5 becomes 30, and 367 becomes 370.  Only one significant 
figure will be used for numerals between 0 and 1.  For example, 0.769 becomes 0.8 and 0.0078 
becomes 0.008. 

This calculation is employed in the COPC screening process (Chapter 5.0), for the lower trophic-
level risk characterization, and in the wildlife (food web) risk characterization (Chapter 6.0).  In 
the COPC screening process, the exposure concentration is the maximum concentration 
measured within an EU, and the toxicological thresholds are conservative screening benchmarks 
for soil invertebrates or plants, whichever is lower for a given COPC.  For both the lower trophic 
level and food-web risk calculations, the exposure concentration is an upper bound estimate 
called the Exposure Point Concentration (EPC), the calculation of which varies according to the 
data censoring procedure used as described below (Section 4.1).  The toxicological thresholds for 
the lower trophic-level risk calculations are the same screening benchmarks used in the COPC 
screen, but are specific to invertebrates and plants (rather than the lowest of either).  The 
toxicological thresholds for the food-web assessment are dietary dose-based values (see Section 
4.2).   

4.1 CALCULATION OF EXPOSURE POINT CONCENTRATIONS 

Section 6.2 of the original Work Plan (USACE, 2004) provided detailed methods for the 
calculation of the 95 percent upper confidence limit of the mean (UCLM).  As discussed in the 
Work Plan Addendum (USACE  2009) in lieu of these procedures ProUCL Version 4.1 has been 
utilized to determine the UCLM (USEPA, 2009).  The UCLMs for all identified COPCs (Section 
5) calculated using ProUCL are shown in Table 4-1 and the ProUCL program outputs are 
provided in Attachment A. 

ProUCL Version 4.1 was used to calculate the appropriate background statistics, and the results 
will be used to determine if site concentrations exceed background data set concentrations (see 
Appendix A of the RI Report). The results of this process are shown in Table 4-2 for all analytes 
identified as COPC (Section 5). 

4.2 FOOD-WEB EXPOSURE AND RISK CALCULATION 

4.2.1 Food-Web Exposure Model  

A food-web model was used to estimate the dietary intake of COPCs by wildlife species.  The 
model utilized physiological information for receptors (e.g., body weight, food-ingestion rate, 

Exposure Concentration
HQ=

Toxicological Threshold
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etc.), in conjunction with site surface-soil concentrations of COPCs, to estimate the daily intake 
of COPCs, i.e., the exposure.   

Dietary exposures for ROCs were estimated as body-weight-normalized daily doses for 
comparison to body-weight-normalized daily dose TRVs.  Separate doses were calculated for 
food ingestion and incidental soil ingestion, and these were summed to produce the total dose for 
each ROC. 

 

where: 

 Dosetotal  =  Total daily dose of COPC received by receptor;  
    milligram (mg) COPC/kilogram (kg) -body weight/day. 

 Dosefood = Daily dose of COPC received by receptor; mg    
    COPC/kg-body weight/day from food items. 

 Dosesoil   =  Daily dose of COPC received by receptor, mg    
    COPC/kg-body weight/day from incidentally ingested soil. 

The total dose from food is given by: 

 

where: 
  = Represents summing of the dose for each food item. 

 Ff  = Total daily feeding rate in kg food/kg-body weight of ROC/day   
   (wet basis).  

Cf =  Concentration of COPC in food item; calculated based on BAFs (mg 
chemical/kg food) (Section 4.2.2). 

 fxf  =  Fraction of the food item in the receptor diet. 

U  = Habitat usage factor (fraction of habitat range represented by site)  
   for receptor 
 
The total dose from incidental soil is given by: 

 

where: 

Fs  = Total daily incidental soil feeding rate in kg/ kg-body weight of   
   ROC/day (wet basis). 

 U = Habitat usage factor (fraction of habitat range represented by site)   
   for receptor. 

Cs = Concentration of COPC in soil; milligram per kilogram (mg/kg) (wet  
 basis). 

 

 

Dose+Dose=Dose soilfoodtotal

U fxCF = Dose ffffood  )(

C x U x F = Dose sssoil
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Lastly, the total daily soil ingestion rate is given by: 

 

where: 

Fs  = Total daily incidental soil feeding rate in kg/ kg-body weight of   
   ROC/day (wet basis). 

 Ff = Total daily feeding rate in kg food/day (wet basis). 

 Fxsoil =  Fraction of incidental soil ingestion as a proportion of food    
   ingestion rate. 

Information necessary for calculations includes organism body weight, food ingestion rate (Ff), 
fraction incidental soil ingestion as a proportion of food ingestion rate (Fxsoil), food item 
fractions, area use factors, and analyte concentrations of ingested substances.  Information 
specifically relevant to the ecology of the ROCs (i.e., body weights, food ingestion rates, and 
incidental soil ingestion rates) is presented in Table 4-3.  The primary source used for these 
exposure parameters was the Wildlife Exposure Factors Handbook (USEPA, 1993); other 
sources for parameters are documented in Table 4-3.   

4.2.2 Bioaccumulation Factors 

Exposure assessments consider the propensity for a COPC to bioaccumulate in the food 
organism (e.g. plants, invertebrates and small mammals).  Chemicals that bioaccumulate are 
chemicals with higher concentrations in organisms than found in the abiotic matrix (e.g., soil).  
Non-polar organic compounds such as pesticides are known to bioaccumulate.  In contrast, many 
inorganic chemicals and some organic compounds do not bioaccumulate, and may be found in 
lower concentrations in food items than in the physical media.  Where available, appropriate 
accumulation factors were used in the food-web exposure assessment, as this is a more realistic 
estimation than a default assumption that food-item concentrations equal soil concentrations (i.e., 
BAF=1.0).   

Table 4-4 presents available BAFs that were used in this SLERA.  To the extent possible, BAFs 
have been identified from the scientific literature for soil invertebrates, terrestrial plants, and 
small mammals, each of which represents food for one or more ROC.  In Sample et al. (1999), 
the scientific literature for uptake into earthworms was reported.  When sufficient toxicological 
data points were located, a log-log regression equation was developed directly relating expected 
concentrations in the organism relative to concentrations in the soil: 

 

where: 

ln[X]earthworm= the natural log of the concentration of chemical X in earthworm 
(dw), B0 and B1 are constants identified in Sample et al. (1999), 
and  

ln [X]soil =   the natural log of the concentration of chemical X in soil  
   (dw). 

soilearthworm XxBBX ][ln][ln 10 

xsoilfs FFF 
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Earthworm regression relationships were available for cadmium, copper, manganese, mercury, 
selenium, and zinc, and values for B0 and B1 for these chemicals are shown in Table 4-5.  In the 
absence of sufficient data to produce regression relationships, uptake factors, which are the 
equivalent of a BAF, were developed by Sample et al. (1999) for some chemicals.  The uptake 
factor for chromium (Table 4-4) was used in this assessment to estimate concentrations in 
invertebrates.   The uptake factor or BAF is used as follows: 

 

where: 

[X]earthworm  = the concentration of chemical X in earthworm (dw), 

BAF   =  the bioaccumulation factor, and 

[X]soil   = the concentration of chemical X in soil (dw). 

In the absence of any literature-based BAFs for certain chemicals, concentrations in earthworms 
were assumed to be the same as in wet weight soil.  

Similar to the regression equations and uptake factors discussed above for earthworms, 
Bechtel (1998) and Sample et al. (1999) report either B0 and B1 values or uptake factors for 
plants (cadmium, copper, mercury, selenium, and zinc) and small mammals (cadmium, 
chromium, copper, mercury, selenium, and zinc), respectively (Table 4-5).   

As indicated in Section 4.2.1, the dietary doses are calculated on a wet weight basis.  Within the 
food-web exposure model, after the food-item concentrations are calculated on a dry weight 
basis, they are converted to a wet weight basis by multiplying the dry-weight food-item 
concentration by the proportion of the food-item that is dry matter.  These dry matter proportions 
were obtained from USEPA (1993) and are: 0.16 (earthworms), 0.15 (plant leaves), and 0.32 
(small mammals).  The dry-matter proportions of incidental soil (0.5 and 0.8) used in the model 
are based on the average OCCP site analytical data for EU 8 and the combined AOCs 3, 4, and 5, 
respectively. 

4.2.3 Toxicity Assessment 

In this SLERA, toxicity of COPCs to wildlife is based on estimated dietary doses.  Potential risks 
of these doses are based on comparison to threshold dietary doses termed TRVs.  The TRVs 
were obtained from relevant scientific literature describing the effects of various chemicals on 
animals.  To the fullest extent possible, TRVs were chosen that are based on effects on animal 
reproduction, e.g., decreased eggshell thickness in birds, reduced sperm count in mammals.  
Reproductive endpoints are most appropriate for use in ecological risk assessment because they 
can have population implications. 

TRVs have been selected and compiled in Table 4-6 for the COPCs identified in Chapter 5.  
Both No Observed Adverse Effects Level (NOAEL) and Lowest Observed Adverse Effects 
Level (LOAEL) TRVs were used for the former LOOW SLERA.  Exceedance of a NOAEL 
TRV may or may not represent risk, depending on the nature of the underpinning study.   

The TRVs were obtained from several primary sources, in a hierarchical fashion.  For several 
metals, TRVs were available from the USEPA’s Ecological Soil Screening Level (Eco-SSL) 
program.  These were developed from a rigorous scientific review process, and are preferred 
when available.  After the Eco-SSL values, Oak Ridge National Laboratory TRVs were selected 

BAFxXX soilearthworm ][][ 
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as available (Sample et al. 1996).  For chemicals not covered in the Eco-SSL or Oak Ridge 
sources, various available sources, including original research papers, were consulted for TRVs.   

4.2.4 Risk Characterization	

Risk characterization in the wildlife assessment was analogous to the initial screening and lower 
trophic-level assessments, i.e., HQs were calculated, as follows: 

If the wildlife dose from the EU was less than the NOAEL TRV, the HQ was less than 1.0 
(HQ<1), and negligible risk was inferred.  If the wildlife dose was greater than the NOAEL TRV 
(HQ>1), but less than the LOAEL TRV (HQ<1), there may or may not be risk, and this was 
evaluated qualitatively on a case-by-case basis.  If a LOAEL HQ exceeded 1.0 (HQ>1), there 
was an indication of potential risk. 

 

TRV

EUfromDoseCalculated
HQ 
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5.0 IDENTIFICATION OF CONSTITUENTS OF POTENTIAL CONCERN 

5.1 METHOD 

A screening process is typically employed to identify chemical constituents that may pose risk at 
a site.  The risk-based screen consisted of dividing the maximum chemical concentration from 
each area being evaluated by the screening benchmark shown in Table 5-1 for surface soil and 
Table 5-2 for surface water and sediment to produce an HQ: 

The areas were evaluated in this SLERA include: EU 8; combined AOCs 3, 4, and 5; and AOCs 
2 and 6 (the ponds).  If the concentration is less than the benchmark, the HQ will be less than 1, 
and negligible risk is inferred.  If the concentration exceeds the benchmark, the HQ will be 
greater than 1, suggesting the potential for risk, therefore that chemical constituent is designated 
as a COPC. Bioaccumulative dichlorodiphenyltrichloroethane (DDT) and metabolites have been 
identified as COPC’s even though they do not exceed the risk screening values. Soil benchmarks 
represent the lowest available screening value provided by USEPA EcoSSLs; where these were 
not available, precautionary benchmarks were derived from other sources (Table 5-1).  Surface 
water and sediment benchmarks represent water quality criteria and sediment screening values 
from appropriate sources respectively (Table 5-2). 

5.2 RESULTS 

If a given chemical constituent was not detected at all, it was not carried through the risk 
assessment screening. Chemical constituents represent a source of uncertainty only if the 
detection limit is greater than the screening value (see Chapter 8). The results of the risk-based 
screening of detected chemical constituents for the AOCs in OCCP including EU 8 are presented 
in Tables 5-3 through 5-8 and are summarized below.  As indicated in the tables, a number of 
chemicals were identified as COPC because there were no available screening ecotoxicity 
values.  It is conventional to carry such chemicals forward in a risk assessment on the 
assumption of potential risk.  Because of the absence of screening values, risks to lower trophic 
level terrestrial plants and soil invertebrates cannot be assessed; however, food-web based 
ecotoxicity data exist for many of those chemicals.  Therefore they are maintained as COPCs at 
least through the food-web exposure assessment. 

5.2.1 EU 8 COPC	

Shown in Table 5-3, the final list of COPCs in EU 8 surface soil includes 13 explosives (1,3,5-
trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 
2-amino-4,6-dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 4-amino-2,6-dinitrotoluene, 4-
nitrotoluene, cyclotetramethylenetetranitramine [HMX], cyclotrimethylenetrinitramine [RDX], 
and tetryl), 18 metals (antimony, arsenic, barium, boron, cadmium, chromium, chromium 
[hexavalent], cobalt, copper, lead, lithium, manganese, mercury, nickel, selenium, thallium, 
vanadium and zinc), one pesticide (DDT and metabolites), and three volatile organic compounds 
([VOC]s; 2-butanone, acetone, and styrene).   

BenchmarkScreening

ionConcentratMaximum
HQ 
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5.2.2 Other Areas of Concern COPC	

Surface soil COPC in AOCs 3, 4, and 5 are identified in Table 5-4, and include 8 metals 
(cadmium, copper, lead, lithium, manganese, selenium, vanadium, and zinc), and due to the 
absence of screening values 12 VOCs (1,4-dichlorobenzene, 2-butanone, 4-isopropyltoluene, 
acetone, ethyl benzene, methyl acetate, methylene chloride, m,p-xylene, o-xylene, tert-
butylbenzene, toluene, total xylenes) and one semivolatile organic compound ([SVOC] 
carbazole).  Maximum detected concentrations across AOCs 3, 4, and 5 are considered, and 
separate COPC selections are not necessary for the individual AOCs. 

COPCs in sediment and surface water at AOC 6, sampled in 2011 are shown in Tables 5-5 and 
5-6 respectively.  Only copper and nickel were identified as COPC in sediment (Table 5-5), 
showing very slight exceedances of the risk screening value.  In surface water the surface water 
concentration of 11 total metals (aluminum, barium, cobalt, copper, iron, lead, lithium, 
manganese, silver, vanadium, and zinc) exceeded risk screening values.  However, as noted, 
these represented total metals, and risk screening values for metals in surface water are best 
represented by dissolved metals.  Because only one sample of this surface water was taken, and 
sediment did not show significant numbers of COPCs, it is not known if this extensive metal list 
of COPC in AOC 6 is significant. 

AOC 2 was sampled in 2001for explosives which were not detected, and AOC 2 can no longer 
be located, apparently having filled in by natural processes.  No COPC were identified for AOC 
2.
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6.0 EXPOSURE ASSESSMENT AND RISK CHARACTERIZATION 

The screening analysis described in Chapter 5 identified a number of COPCs that required 
further evaluation.  In this chapter, each COPC is evaluated in the context of Assessment 
Endpoints 1 and 2 (Figure 3-2), i.e., growth, survival, and reproduction of plant and soil 
invertebrate communities (Endpoint 1) and bird and mammal communities (Endpoint 2).   

6.1 LOWER TROPHIC LEVELS: TERRESTRIAL INVERTEBRATES AND 
VEGETATION 

Soil invertebrates and vegetation are important ecosystem components that warrant consideration 
in ecological risk assessments.  Soil invertebrates are important in the terrestrial food chain, and 
some, such as earthworms, are important in soil aeration and conditioning.  Diverse plant life 
creates habitat for many wildlife species, as well as provides food for many herbivorous and 
omnivorous species.  Both soil invertebrates and plants are directly in contact with the soil, and 
thus are particularly vulnerable to contamination.   

Risks to soil invertebrates and vegetation are assessed in this section by comparison of exposure 
concentrations to published toxicological benchmarks.  Although analogous to the screening 
assessment used to identify COPCs described in Chapter 5.0, there are two differences in the 
current assessment.  First, the toxicological benchmarks used are specific to soil invertebrates 
and plants.  In the original screen in Chapter 5.0, if different benchmarks were available for 
invertebrates, plants, mammals or birds for a given chemical, the lowest of them was used as a 
conservative measure.  Using benchmarks specific to either invertebrates or plants provides a 
more realistic assessment for these ecological receptors.  The second difference is that many of 
the exposure point concentrations used in this section are 95 UCLMs or related upper bound 
estimates, whereas all of the exposure point concentrations in the original screen were maximum 
concentrations within either EU 8 or the other AOCs.  Although still conservative, 95 UCLMs 
provide a more realistic exposure scenario across an entire EU.  The plant benchmarks in 
particular are widely known to over-express risk because they are based on dosing potted plants 
with soluble inorganic salts which are highly bioavailable, an exposure scenario that would be 
uncommon in nature.      

Throughout the remainder of this chapter, risks are frequently referred to as “negligible” or 
“potential” risks.  Negligible risks refer to chemical concentrations that are similar to background 
concentrations, or result in low HQs (although greater than 1), or both.  Also, regardless of the 
magnitude of HQs or the relationship to background concentrations, risks at only one or two 
locations within an EU or exposure area are considered negligible.   

6.1.1 EU 8 Terrestrial and Invertebrate Risk	

The results of the lower trophic level risk assessment for identified COPC at OCCP EU 8 are 
displayed in Table 6-1.  Limited plant and invertebrate toxicity data were available for organic 
compounds, including for explosive compounds, DDT, and two VOCs.   

Potential lower trophic level risks were identified for EU 8 from arsenic (invertebrates and 
plants), barium (invertebrates and plants), boron (plants), cadmium (plants), chromium 
(invertebrates and plants), cobalt (invertebrates and plants), copper (invertebrates and plants), 
lead (invertebrates) lithium (plants), manganese (plants), mercury (invertebrates), nickel 
(invertebrates and plants) selenium (plants), thallium (invertebrates and plants), vanadium 
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(invertebrates and plants), zinc (invertebrates and plants), DDT for invertebrates and plants, and 
four explosives for invertebrates and plants because the UCLM exceeded the risk screening 
values (Table 6-1).  Of the metals seven (arsenic, cobalt, lithium, manganese, mercury, selenium, 
and vanadium) were similar to background (Table 4-2) consequently negligible risks are 
expected from these metals.  Boron concentrations exceeded the plant benchmark (0.5 mg/kg) at 
all sampling locations, although the confidence in the plant benchmark is low because it is based 
on a a single toxicity study (Efroymson et al. 1997a).  No EcoSSL document has been produced 
for boron.   

Given that for many of the remaining chemicals that exceeded plant and invertebrate screening 
value most, if not all, of the samples exceeded the screening value and HQs were large (some 
over a thousand), it must be concluded that plants and invertebrates at EU 8 are at potential risk 
from exposure to these chemicals. 

6.1.2 Other Areas of Concern Terrestrial and Invertebrate Risk	

The results of the lower trophic level risk assessment for identified COPC at OCCP AOCs 3, 4, 
and 5 are displayed in Table 6-2.  Limited plant and invertebrate toxicity data were available for 
organic compounds, including carbazole and the volatile organic chemicals.   

Potential lower trophic risks were identified for AOCs 3, 4, and 5 from lithium (plants), selenium 
(plants), vanadium (invertebrates and plants) and zinc (invertebrates and plants) (Table 6-2).  Of 
the metals, three (lithium, manganese, and vanadium) were similar to background in all AOCs 
(Table 4-2) consequently negligible risks are expected from these metals.  Zinc exceeded both 
invertebrate and plant EcoSSLs with an HQ of 2, but exceeded in only one or two of the seven 
site samples. Consequently negligible risks from exposure to zinc are expected for plants and 
invertebrates.  The selenium plant TRV was exceeded in all seven of the combined AOCs soil 
samples; however, there is an absence of plant stress in these areas.  It is not expected that the 
populations of plants are at risk from exposure to selenium at AOCs 3, 4, and 5 within OCCP. 
The exceedance of plant or invertebrate screening values of a single, or a few samples, may 
indicate a localized impact, but is unlikely to impact larger populations of plants and 
invertebrates.  

Focusing on the individual AOCs, AOC 3 and AOC 5 exhibited concentrations less than the 
UCLM (Tables 4-1 and  4-2).  AOC 4, which is the area adjacent to EU 8 and the site of former 
buildings, had the highest concentrations for metals with the exception of manganese which was 
highest in AOC 5, and was also the location where most of the small volatile organic detections 
occurred (2-butanone, ethylbenzene, m,p-xylene, o-xylene, toluene, and total xylenes were only 
detected in this area).  However the metal concentrations only ranged from 10-70 % higher than 
UCLMs, and volatile organic chemicals were measured at small concentrations (0.055 mg/kg or 
less).  Habitat in the vicinity of the former structures in AOC 4 is of low quality as evidence of 
recently deposited municipal debris has been found in the vicinity.  It is not expected that the 
populations of plants and soil invertebrates in the vicinity of AOC 4 will be significantly 
impacted by the presence of these metals and volatile organic chemicals. 

6.2 WILDLIFE 

Assessment Endpoint 2 calls for evaluation of risk to bird and mammal communities (Figure 3-
2).  As described in detail in Chapter 4, risks to wildlife receptors are estimated by calculating 
the amount of a COPC that the animal consumes in its daily diet, i.e., the dietary dose.  The 
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calculated doses are then compared to dietary dose-based toxicological threshold data from the 
literature.  In this assessment, two thresholds are evaluated - the NOAEL dose and the LOAEL 
dose, to bound the dose range which may indicate risk.  In the food-web assessment, if LOAEL 
HQs do not exceed 1, risks are referred to as negligible.  Conversely, if risk-related 
concentrations exceed background concentrations at most sampling locations, elevated HQs 
(including LOAEL HQs >1 in the food web) are considered indications of potential risk.   

6.2.1 EU 8 Food Web Risk	

The OCCP EU 8 food web risk is summarized in Table 6-3 and detailed food-web exposure and 
risk characterization models for each receptor are found in Appendix B.   

Four of the metals at EU 8 which exhibited HQs greater than 1 for one or more receptors did not 
exceed background concentrations (antimony, arsenic, selenium, and vanadium [Table 4-2]).  
Consequently risks to food web receptors from exposure to these metals are considered to be 
negligible.   

Some metals exhibited both NOAEL and LOAEL risks greater than 1 for one or more receptors 
(barium, cadmium, chromium, copper, lead, and zinc), while doses from other metals exceeded 
NOAEL TRVs but not LOAEL TRVs (hexavalent chromium and thallium).  Further, some of the 
metal HQs are very large, for example the lead NOAEL for the shrew and robin are 15 and 43 
respectively.  

Very large HQs for both NOAEL and LOAEL endpoints were found for 2,4,6-trinitrotoluene and 
other explosives.  Because there are no toxicological TRVs for birds it is not possible to assess 
risks of explosives to avian receptors, but given the very large potential for risks to mammals, it 
can be expected that birds may also be at risk.   

6.2.2 Other Areas of Concern Food Web Risk	

The food web risk from combined AOCs 3, 4, and 5 is summarized in Table 6-4 and detailed 
food-web exposure and risk characterization models for each receptor are found in Appendix B.   

From the background comparison (Table 4-2) vanadium, which exhibited HQs greater than 1 for 
the robin and hawk, did not exceed background concentrations in any AOC.  Consequently 
potential risks to the robin and hawk from exposure to vanadium are considered to be negligible.  
No metals had LOAEL HQs greater than 1, and only lead and selenium had NOAEL HQs 
greater than 1 for the shrew and robin.  None of these HQs are large (the greatest being the robin-
lead NOAEL HQ of 3), consequently these risks are considered to be negligible. There is no 
evidence that food web receptors are at risk from exposure to chemicals in AOCs 3, 4, and 5 at 
OCCP. 

As discussed above, AOC 4 is the area that had the highest concentrations of COPC.  The low 
quality of habitat in AOC 4 and immediate vicinity of the much higher contaminated EU 8 would 
imply that whatever risks to populations of organisms would be driven by the adjacent EU 8. 

6.3 AQUATIC HABITAT: AREAS OF CONCERN 2 AND 6 

Two old farm ponds were sampled, one in 2001 (AOC 2), and one in 2011 (AOC 6).  A single 
sediment and surface water sample was taken from each of these ponds.  This text addresses 
qualitatively the results of these samples. 
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6.3.1 AOC 2	

Explosives were analyzed, but never detected in sediment and surface water at AOC 2 in 2001.  
Further, in 2011 AOC 2 could no longer be located, and likely filled in naturally.  Consequently 
the potential for transport out of AOC 2 is now gone. 

6.3.2 AOC 6	

AOC 6 was sampled in 2011.  The pond is a former farm pond, which is small (approximately 70 
ft in diameter), and has a small inlet and outlet.  The comparison of the single sample of 
sediment and surface water with available risk screening values are shown in Tables 5-5 and 5-6 
respectively.  In sediment only copper exceeded the risk screening value, with an HQ of 1 (Table 
5-5).  Alternatively eleven metals (aluminum, barium, cobalt, copper, iron, lead, lithium, 
manganese, silver, vanadium, and zinc) exceeded the chronic water quality risk value.  However, 
metal concentrations were only reported in total concentrations, which are not appropriate for 
comparison to metals water quality risk numbers (dissolved is more appropriate), and many of 
these screening values are secondary and of limited or have no toxicity data (e.g. aluminum, 
barium, iron).  Given that metals are found in sediments at much higher concentrations than in 
the water column (e.g. mg/kg versus microgram per liter [µg/L]), and that sediment metals were 
acceptable, it is likely that these high reported concentrations are not reflective of contamination, 
but rather inappropriate use of total metals for comparison.  Further, this pond is small, and 
would be capable of supporting a small aquatic system.  It is not likely that the fish and aquatic 
organisms living in the pond water column and sediment are at risk from this exposure. 
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7.0 ECOLOGICAL RISK CHARACTERIZATION SUMMARY AND 
RECOMMENDATIONS 

EU 8 at OCCP was found to have high concentrations of metals and explosives, to the extent that 
lower trophic level receptors (plants and invertebrates) as well as higher trophic level receptors 
(shrew, rabbit, robin, hawk) are potentially at risk from this exposure.  While no physical 
appearance of damaged vegetation was apparent at EU 8, this does not preclude impacts to other 
receptors or even plants.  Colonization of the site by more resistant plant species could have 
occurred, resulting in the appearance of viable vegetation, when there have been changes to the 
system.  Given the high HQs exhibited at EU 8, continuation of the risk assessment process is 
recommended for this area. 

Alternatively negligible risk was found from exposure to chemicals in soil, sediment, and surface 
water for any receptors at the other AOCs at OCCP.  While the highest concentrations within the 
combined AOCs 4, 5, and 6 at OCCP are found in AOC 4, the site of former buildings located 
adjacent to EU 8, the relatively low quality of habitat in the vicinity of AOC 4, and significantly 
higher risks associated with the adjacent EU 8 implies that ecological population risks are not 
being driven by COPCs within the soil at AOC 4.  No further study of these areas should be 
necessary. 

At the conclusion of a SLERA, USEPA (1997) ecological risk assessment guidance recommends 
a SMDP.  This involves communication of the SLERA results by the Risk Assessor to the 
Project Design Team (PDT).  The latter then decides whether risks are negligible, or whether 
they are sufficient to invoke additional evaluation, including possibly a BERA (see Figure 3-2, 
this SLERA).   

The information in this SLERA up to this point represents the “communication of the SLERA 
results.”  Decisions on action/no action are the purview of PDT.  However, the Risk Assessor 
may be consulted in this process.   
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8.0 UNCERTAINTY 

USEPA (1997) defines uncertainty as “…imperfect knowledge of the degree of hazard or of its 
spatial and temporal distribution.”  In the Work Plan for this SLERA (EA 2004), a number of 
issues were identified that typically cause uncertainty in risk assessments.  Sources of uncertainty 
associated with this SLERA are as follows: 

 Sampling in waste site investigations is typically biased toward areas of known or 
suspected contamination.  This was the case at the former LOOW including EU 8 and the 
other AOCs and this had the effect of biasing risk estimates higher than they actually are.   

 Toxicological data that underpin the screening values are inherently uncertain because 
laboratory data are extrapolated to field sites.  Because conservative screening values 
were used, the uncertainty was biased in the direction of overestimation of risks. 

 For a number of chemicals, particularly organic compounds, detected at OCCP, there 
were no available screening values or food-web TRVs or both.  This resulted in a lack of 
assessment of some receptors.  For the food-web assessment, there was a notable lack of 
dose-based screening values for the effects of SVOCs and VOCs on birds.  This resulted 
in unavoidable uncertainty. 

 COPCs were assumed to be 100 percent available to receptors.  This is a highly unlikely 
circumstance based on soil chemistry.  Under many circumstances, both inorganic and 
organic compounds are chemically bound in the soil matrix and are not available for 
uptake by receptors.  This resulted in overestimation of risks.    

 In assessing food web risks at EU 8 it has been assumed that all risks are associated with 
EU 8 contamination, and that any doses from outside EU 8 are zero.  Since some of the 
receptors have large ranges that could encompass other areas of concern in the OCCP site 
area or OUs in the greater LOOW, there is uncertainty in the assessment of risk for EU 8 
that could lead to an underestimate of risk. 

 In each AOC, sample locations were associated with areas of possible maximum impacts 
from FUDS activities.  However these sample locations are spread over a very wide area 
in AOCs 2, 3, 4, 5, and 6.  While the frequency of exceedance has been discussed in the 
lower trophic discussion, there is higher uncertainty associated with these conclusions 
due to the limited numbers of samples in AOCs 2, 3, 4, 5, and 6. 

A number of these uncertainties exist in this SLERA.  Usually it is acknowledged that 
uncertainties tend to bias results in the direction of overestimation of risks.  This is particularly 
true when, as in this case, media (soil) sampling is biased towards areas of known or suspected 
contamination, and 100 percent bioavailability of COPCs is assumed.  Toxicological benchmarks 
are also conservatively derived, and contribute to overestimation of risk. 
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Figure 3-1. Ecological Conceptual Site Model for the Former Lake Ontario Ordnance Works (LOOW).
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Figure 3-2. Relationship of Management Goals, Assessment and Measurement Endpoints,
Decision Rules, and SMDP for EU8 and Other Areas of Concern at OCCP, Former LOOW SLERA.
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1,3,5-Trinitrobenzene 4.254 95% KM (t) UCL ND

1,3-Dinitrobenzene 0.68 95% KM (Percentile Bootstrap) UCL ND

2,4,6-Trinitrotoluene 6004 99% KM (Chebyshev) UCL ND

2,4-Dinitrotoluene 7.028 97.5% KM (Chebyshev) UCL ND

2,6-Dinitrotoluene 3.082 95% KM (BCA) UCL ND

2-Amino-4,6-Dinitrotoluene 67.93 99% KM (Chebyshev) UCL ND

2-Nitrotoluene 3.091 97.5% KM (Chebyshev) UCL ND

3-Nitrotoluene 0.16 (a) ND

4-Amino-2,6-Dinitrotoluene 48.38 99% KM (Chebyshev) UCL ND

4-Nitrotoluene 0.286 (a) ND

HMX 4.431 95% KM (t) UCL ND

RDX 0.77 95% KM (t) UCL ND

Tetryl 8.5 (a) ND

Antimony 1.81 95% KM (t) UCL ND

Arsenic 9.616 95% KM (Chebyshev) UCL --

Barium 2848 Use 95% Chebyshev (Mean, Sd) UCL --

Boron 56 95% KM (Percentile Bootstrap) UCL ND

Cadmium 62.69 99% KM (Chebyshev) UCL 0.583 Use 95% Student's-t UCL

Chromium 1057 97.5% KM (Chebyshev) UCL --

Chromium (Hexavalent) 74.81 99% KM (Chebyshev) UCL --

Cobalt 14.05 95% KM (Chebyshev) UCL --

Copper 960.2 Use 95% Chebyshev (Mean, Sd) UCL 37.76 Use 95% Student's-t UCL

Lead 1296 Use 97.5% Chebyshev (Mean, Sd) UCL 58 Use 95% Student's-t UCL

Lithium 18.23 95% KM (Chebyshev) UCL 20.41 Use 95% Student's-t UCL

Manganese 364.8 Use 95% Approximate Gamma UCL 459.8 Use 95% Student's-t UCL

Mercury 0.124 95% KM (BCA) UCL ND

Nickel 185.8 97.5% KM (Chebyshev) UCL --

Selenium 2.841 95% KM (BCA) UCL 1.994 Use 95% Student's-t UCL

Analyte* UCLM Method EU 8

Explosives

Inorganic Analytes

APPENDIX J
TABLE 4-1 FORMER LOOW SITE EU8 AND AREAS

OF CONCERN 3, 4, AND 5, 95% UCLM (mg/kg)

95% UCLM EU 8

95% UCLM Other

Areas of Interest UCLM Method Other Areas of Interest
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Analyte* UCLM Method EU 8

APPENDIX J
TABLE 4-1 FORMER LOOW SITE EU8 AND AREAS

OF CONCERN 3, 4, AND 5, 95% UCLM (mg/kg)

95% UCLM EU 8

95% UCLM Other

Areas of Interest UCLM Method Other Areas of Interest

Thallium 0.364 95% KM (Percentile Bootstrap) UCL --

Vanadium 44.35 95% KM (Chebyshev) UCL 24.26 Use 95% Student's-t UCL

Zinc 29559 99% KM (Chebyshev) UCL 253.9 Use 95% Approximate Gamma UCL

DDT and Metabolites 0.0814 (a) ND

Carbazole ND 0.0039 (a)

1,4-Dichlorobenzene ND 0.00086 (a)

2-butanone 0.0408 (a) 0.022 (a)

4-Isopropyltoluene ND 0.011 (a)

Acetone 1.883 Use 95% Approximate Gamma UCL 0.13 (a)

Ethylbenzene ND 0.0033 (a)

M-P-Xylene ND 0.035 (a)

Methyl acetate ND 0.015 (a)

Methylene chloride ND 0.0048 (a)

O-xylene ND 0.02 (a)

Styrene 0.0103 (a) ND

Tert-butylbenzene ND 0.0011 (a)

Toluene ND 0.0016 (a)

Xylenes, Total ND 0.055 (a)

Notes:

(a) = sample size too small to calculate 95%UCLM, value is sample maximum

ND = Analyte not detected

-- Not a COPC in location

* Analytes listed are those identified as COPC in the COPC screen (see Chapter 5)

Pesticides/PCBs

VOCs

SVOCs
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Background EU 8 Soil
Analyte Min (mg/kg) Max (mg/kg) Avg (mg/kg) FOD Min (mg/kg) Max (mg/kg) Avg (mg/kg) FOD Exceedence

Antimony 0.12 0.94 0.29 6/16 0.36 10.1 2.20 15/37 Does Not Exceed Background

Arsenic 2.3 11.4 4.40 15/15 1.1 27.1 5.45 36/37 Does Not Exceed Background

Barium 45.2 279 124 16/16 5.4 9710 1367 37/37 Exceedes Background

Boron 0.7 10.1 3.05 12/16 4.1 57.2 32.8 4/37 Exceeds Background UPL

Cadmium 0.01 0.53 0.10 8/16 0.11 184 15.2 27/37 Exceedes Background

Chromium 5.3 24.3 17.3 16/16 6.2 4960 224 36/37 Exceedes Background

Cobalt 2.2 57.4 12.0 16/16 2 43.3 8.33 36/37 Does Not Exceed Background

Copper 4.4 34.7 18.3 16/16 3.3 4790 359 37/37 Exceedes Background

Lead 4.7 55.2 16.4 15/15 0.99 2760 496 37/37 Exceedes Background

Lithium 4.6 27.9 15.7 16/16 0.53 36.3 11.8 35/37 Does Not Exceed Background

Manganese 70 6650 817 16/16 18.5 1390 286 37/37 Does Not Exceed Background

Mercury 0.02 0.27 0.059 9/16 0.014 0.62 0.11 27/37 Does Not Exceed Background

Nickel 5.8 37.5 18.5 16/16 6.8 699 61.0 36/37 Exceedes Background

Selenium 0.09 0.37 0.211 7/15 0.29 24 2.10 25/37 Does Not Exceed Background

Thallium 0.065 0.25 0.129 0/16 0.063 1.8 0.76 5/37 Exceeds Background UPL

Vanadium 9.9 34 22.3 16/16 4 220 20.2 34/37 Does Not Exceed Background

Zinc 23.1 78 52.6 16/16 9.3 52300 8643 36/37 Exceedes Background

Background Other Areas of Concern Soil
Analyte Min (mg/kg) Max (mg/kg) Avg (mg/kg) FOD Min (mg/kg) Max (mg/kg) Avg (mg/kg) FOD Exceedence

Area of Concern 3

Cadmium 0.01 0.53 0.0953 8/16 0.087 0.59 0.34 2/2 Exceeds Background UPL

Copper 4.4 34.7 18.3 16/16 14.55 22.7 18.6 2/2 Does Not Exceed Background UPL

Lead 4.7 55.2 16.4 15/15 9.55 49.9 29.7 2/2 Exceeds Background UPL

Lithium 4.6 27.9 15.7 16/16 13.3 16.3 14.8 2/2 Does Not Exceed Background UPL

Manganese 70 6650 817 16/16 123 235 179 2/2 Does Not Exceed Background UPL

Selenium 0.09 0.37 0.211 7/15 0.52 1.3 0.91 2/2 Exceeds Background UPL

Vanadium 9.9 34 22.3 16/16 16 20.1 18.05 2/2 Does Not Exceed Background

Zinc 23.1 78 52.6 16/16 30.9 158 94.4 2/2 Exceeds Background UPL

Area of Concern 4

Cadmium 0.01 0.53 0.0953 8/16 0.18 0.84 0.46 3/3 Exceeds Background UPL

Copper 4.4 34.7 18.3 16/16 17.8 47.8 36.1 3/3 Exceeds Background UPL

Lead 4.7 55.2 16.4 15/15 12.1 98.3 42.9 3/3 Exceeds Background UPL

Lithium 4.6 27.9 15.7 16/16 19.8 22.7 20.9 3/3 Does Not Exceed Background UPL

Manganese 70 6650 817 16/16 89 260 160.7 3/3 Does Not Exceed Background UPL

Selenium 0.09 0.37 0.211 7/15 1.6 2.6 2.1 3/3 Exceeds Background UPL

Vanadium 9.9 34 22.3 16/16 19.4 28.1 22.7 3/3 Does Not Exceed Background

Zinc 23.1 78 52.6 16/16 46.1 377 158 3/3 Exceeds Background UPL

Area of Concern 5

Cadmium 0.01 0.53 0.0953 8/16 0.2 0.465 0.33 2/2 Does Not Exceed Background

Copper 4.4 34.7 18.3 16/16 25.65 29.3 27.5 2/2 Does Not Exceed Background

Lead 4.7 55.2 16.4 15/15 11.4 40.4 25.9 2/2 Exceeds Background UPL

Lithium 4.6 27.9 15.7 16/16 15 18.4 16.7 2/2 Does Not Exceed Background

Manganese 70 6650 817 16/16 546 670 608 2/2 Does Not Exceed Background

Selenium 0.09 0.37 0.211 7/15 1.15 1.4 1.3 2/2 Exceeds Background UPL

Vanadium 9.9 34 22.3 16/16 16.7 25.85 21.3 2/2 Does Not Exceed Background

Zinc 23.1 78 52.6 16/16 57.1 106 81.4 2/2 Exceeds Background UPL

TABLE 4-2 FORMER LOOW SITE EU8 AND AREAS OF CONCERN 3, 4, AND 5 BACKGROUND COMPARISONS

APPENDIX J
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APPENDIX J
TABLE 4-3 FOOD-WEB EXPOSURE FACTORS FOR EU8 AND AREAS OF CONCERN 3, 4, AND 5, FORMER LOOW

SITE ECOLOGICAL RECEPTORS OF CONCERN

Exposure Factor

Receptor

American Robin Red-tailed Hawk Eastern Cottontail Short-Tailed Shrew Red Fox White-tailed Deer

Body Weight
(kg) (ww)

0.082
(USEPA 1993)

Average for adult, both
sexes, all seasons, NY

1.13
(USEPA 1993)

Average for adult, both
sexes, MI, PA

1.2
(USEPA 1993)

Adult average, both sexes,
MD, VA

0.017
(USEPA 1993)

Adult average, summer, fall;
NH, PA

4.5

(USEPA 1993)

Adult average, both sexes, IL

56.5

(Sample and Suter 1994)

Food Ingestion
Rate (g/g/day)

(ww)

0.82
(USEPA 1993; Nagy

1987)

Allometrically scaled
to body weight

0.1
(USEPA 1993)

Average for adult, both
sexes, MI

0.205

(SAIC 2002)

Calculated from free-living
metabolic rate following

USEPA (1993)

0.56
(USEPA 1993)

Average for breeding adults,
OH, WI

0.11

(USEPA 1993)

Average for juvenile and
adult, ND

0.146

(Calculated per Nagy 1987 using
56.5 kg body weight)

Incidental Soil
Ingestion Rate
(g/g/day) (ww)

0.085
(USEPA 1993)

Based on 10.4% soil in
diet of American

woodcock

0.0

No data available;
assumed to be negligible
based on food items and

capture mode

0.013
(Arthur and Gates 1988)

6.3% based on black-tailed
jackrabbit

0.0728
(Talmadge and Walton 1993)

Cited in SAIC (2002)

0.0031

(Beyer et al. 1994)

Based on 2.8 % soil in diet of
red fox

0.0029

Based on 2% incidental soil
ingestion

(Beyer et al. 1994)

Home Range
(acres)

0.4
(USEPA 1993)

Foraging range of
adults feeding

nestlings, Ontario

1,722
(USEPA 1993)

Average territory size,
MI, winter

7.7
(USEPA 1993)

Average adult range, both
sexes, all seasons, WI, PA

0.2
(USEPA 1993)

Mid-point between high and
low prey density ranges, NY

1,245

(USEPA 1993)
Adult average, both sexes,

MN, WI

432

(Sample and Suter 1994)

Geometric mean of minimum and
maximum of reported range

Dietary
Composition

62% fruit
38% invertebrates

(USEPA 1993)
Eastern U.S.

100% small mammals
(USEPA 1993 range 74-

94% mammals)

100% vegetation
(USEPA 1993)

80% invertebrates
20% vegetation
(USEPA 1993)

78% small mammals

17% vegetation

5% invertebrates

(Based on USEPA 1993)

100% vegetation

(Burt and Grossenheider 1980)
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TABLE 4-4 EU8 AND AREAS OF CONCERN 3, 4, AND 5 BIOACCUMULATION FACTORS FOR FOOD-WEB EXPOSURE

Invertebrate Plant Small Mammal
Bioaccumulation Bioaccumulation Bioaccumulation

Factor (BAF) Factor (BAF) Factor (BAF)
Analyte BAF (dw) Source BAF (dw) Source BAF (dw) Source

EXPLOSIVES

1,3,5-Trinitrobenzene 1 default 7.144 (a) Travis & Arms 1988 1 default
1,3-Dinitrobenzene 1 default 4.889 (a) Travis & Arms 1988 1 default
2,4,6-Trinitrotoluene 1 default 4.605 (a) Travis & Arms 1988 1 default
2,4-Dinitrotoluene 1 default 2.777 (a) Travis & Arms 1988 1 default
2,6-Dinitrotoluene 1 default 3.925 (a) Travis & Arms 1988 1 default
2-Amino-4,6-Dinitrotoluene 1 default 3.925 (a) Travis & Arms 1988 1 default
2-Nitrotoluene 1 default 3.576 (a) Travis & Arms 1988 1 default
3-Nitrotoluene 1 default 1.486 (a) Travis & Arms 1988 1 default
4-Amino-2,6-Dinitrotoluene 1 default 3.925 (a) Travis & Arms 1988 1 default
4-Nitrotoluene 1 default 3.048 (a) Travis & Arms 1988 1 default
HMX 1 default 31.718 (a) Travis & Arms 1988 1 default
RDX 1 default 12.166 (a) Travis & Arms 1988 1 default
Tetryl 1 default 3.413 (a) Travis & Arms 1988 1 default

INORGANICS

Antimony 1 default 0.2 Baes et al. 1984 1 default
Arsenic Table 4-5 ----- Table 4-5 ----- Table 4-5 -----
Barium 1 default 1 default 1 default
Boron 1 default 4 Baes et al. 1984 1 default
Cadmium Table 4-5 ----- Table 4-5 ----- Table 4-5 -----
Chromium 0.31 Sample et al. 1999 0.041 Bechtel 1998 Table 4-5 -----
Chromium (Hexavalent) 1 default 1 default 1 default
Cobalt 1 default 1 default 1 default
Copper Table 4-5 ----- Table 4-5 ----- Table 4-5 -----
Lead Table 4-5 ----- Table 4-5 ----- Table 4-5 -----
Lithium 1 default 0.025 Baes et al. 1984 1 default
Manganese Table 4-5 ----- 0.0792 Bechtel 1998 1 default
Mercury Table 4-5 ----- Table 4-5 ----- 0.0543 Sample et al. 1998
Nickel 1.059 Sample et al. 1999 Table 4-5 ----- Table 4-5 -----
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APPENDIX J

TABLE 4-4 EU8 AND AREAS OF CONCERN 3, 4, AND 5 BIOACCUMULATION FACTORS FOR FOOD-WEB EXPOSURE

Invertebrate Plant Small Mammal
Bioaccumulation Bioaccumulation Bioaccumulation

Factor (BAF) Factor (BAF) Factor (BAF)
Analyte BAF (dw) Source BAF (dw) Source BAF (dw) Source

Selenium Table 4-5 ----- Table 4-5 ----- Table 4-5 -----
Thallium 1 default 1 default 0.1124 Sample et al. 1998
Vanadium 1 default 0.00485 Bechtel 1998 1 default
Zinc Table 4-5 ----- Table 4-5 ----- Table 4-5 -----

PCBs/PESTICIDES

Total DDT 5 Beyer & Gish 1980 0.013 (a) Travis & Arms 1988 1 default

VOCs

1,4-Dichlorobenzene 1 default 0.358 (a) Travis & Arms 1988 1 default
2-butanone 1 default 26.3 (a) Travis & Arms 1988 1 default
4-Isopropyltoluene 1 default 1.023 (a) Travis & Arms 1988 1 default
Acetone 1 default 53.3 (a) Travis & Arms 1988 1 default
Ethyl benzene 1 default 0.585 (a) Travis & Arms 1988 1 default
M-P-Xylene 1 default 0.585 (a) Travis & Arms 1988 1 default
Methyl acetate 1 default 30.5 (a) Travis & Arms 1988 1 default
Methylene chloride 1 default 7.34 (a) Travis & Arms 1988 1 default
O-xylene 1 default 0.585 (a) Travis & Arms 1988 1 default
Styrene 1 default 0.764 (a) Travis & Arms 1988 1 default
Tert-butylbenzene 1 default 1 default 1 default
Toluene 1 default 1.023 (a) Travis & Arms 1988 1 default
Xylenes, Total 1 default 0.585 (a) Travis & Arms 1988 1 default

(a) based on log Kow applied in the equation of Travis and Arms (1988)
Note: When no BAF was available from the literature, a default BAF of 1.0 was used
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APPENDIX J
TABLE 4-5 EU8 AND AREAS OF CONCERN 3, 4, AND 5
BIOACCUMULATION REGRESSION COEFFICIENTS

COPC
Soil Invertebrates(1) Plants(2) Small Mammals(3)

B0 B1 B0 B1 B0 B1

Arsenic -1.421 0.706 -1.992 0.564 -4.8471 0.8188
Cadmium 2.11 0.79 -0.476 0.546 -0.4306 0.4865
Chromium NA NA NA NA -1.4599 0.7338
Copper 1.67 0.26 0.669 0.394 2.042 0.1444
Lead -0.21 0.81 -1.328 0.561 0.0761 0.4422
Manganese -0.80 0.68 NA NA NA NA
Mercury -0.68 0.12 -0.996 0.544 NA NA
Nickel NA NA -2.224 0.748 -0.2462 0.4658
Selenium -0.075 0.73 -0.678 1.104 -0.4158 0.3764
Zinc 4.44 0.33 1.575 0.555 4.4713 0.0738

Regression Equation is (ln [food]) = B0 + B1(ln [soil]) where the [soil] and [food] are in mg/kg dry weight.

NA = Not Applicable (poor regression fit, or not analyzed)

(1) Sample et al. (1999)
(2) Bechtel Jacobs Co. (1998)
(3) Sample et al. (1998)
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APPENDIX J

TABLE 4-6 TOXICITY REFERENCE VALUES (TRVs) PROPOSED FOR FORMER LOOW SITE, EU8 AND AREAS OF
CONCERN 3, 4, AND 5 FOOD-WEB EXPOSURE ASSESSMENT (mg/kg-body weight/day)

Analyte
Short-tailed shrew Eastern cottontail Red fox White-tailed deer American robin Red-tailed hawk Source
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL Mammal Avian Notes

EXPLOSIVES

1,3,5-Trinitrobenzene(h) 7.1 71 2.4 24 1.7 17 0.9 9 No TRV No TRV No TRV No TRV 15 ---- A

1,3-Dinitrobenzene 0.25 2.5 0.08 0.8 0.06 0.6 0.03 0.3 No TRV No TRV No TRV No TRV 15 ---- A

2,4,6-Trinitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

2,4-Dinitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

2,6-Dinitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

2-Amino-4,6-Dinitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

2-Nitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

3-Nitrotoluene No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV ---- ----

4-Amino-2,6-Dinitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

4-Nitrotoluene 0.57 3.92 1 10 1 10 1 10 No TRV No TRV No TRV No TRV 17,18 ---- A

HMX 3.3 33 1.1 11 0.8 8 0.4 4 No TRV No TRV No TRV No TRV 15 ---- A

RDX 10 100 10 100 10 100 10 100 No TRV No TRV No TRV No TRV 19 ---- A

Tetryl 2.6 26 0.9 9 0.6 6 0.3 3 No TRV No TRV No TRV No TRV 15 ---- A

INORGANICS

Antimony 0.06 0.6 0.06 0.6 0.06 0.6 0.06 0.6 No TRV No TRV No TRV No TRV 1 ---- A
Arsenic 0.15 1.498 0.05 0.501 0.036 0.36 0.019 0.191 2.5 7.4 2.5 7.4 16 2 A
Barium 52 118.9 52 118.9 52 118.9 52 118.9 20.8 41.7 20.8 41.7 3 2 C
Boron 61.5 206 20.6 69 14.8 49 7.9 26 28.8 100 28.8 100 2 2
Cadmium 0.77 7.7 0.77 7.7 0.77 7.7 0.77 7.7 1.47 7.8 1.47 7.8 4 4 C
Chromium 2.4 35.1 2.4 35.1 2.4 35.1 2.4 35.1 2.6 15.6 2.6 15.6 5 5 C
Chromium (Hexavalent) 9.24 92.4 9.24 92.4 9.24 92.4 9.24 92.4 No TRV No TRV No TRV No TRV 5 ---- A
Cobalt 7.3 19 7.33 19 7.33 19 7.33 19 7.61 15.9 7.61 15.9 6 6 C
Copper 5.6 56 5.6 56 5.6 56 5.6 56 4.05 40.5 4.05 40.5 7 7 A, B
Lead 4.7 47 4.7 47 4.7 47 4.7 47 1.63 16.3 1.63 16.3 8 8 A, B
Lithium 20.7 41.3 6.9 13.8 5 9.9 2.6 5.3 No TRV No TRV No TRV No TRV 2 ----
Manganese 51.5 139 51.5 139 51.5 139 51.5 139 179 269 179 269 9 9 C
Mercury 15.7 157 5.25 52.5 3.77 37.7 2 20 0.45 0.9 0.45 0.9 2 2 A
Nickel 87.9 175.8 29.4 58.8 21.1 42.3 11.2 22.4 77.4 107 77.4 107 16 2
Selenium 0.143 1.43 0.143 1.43 0.143 1.43 0.143 1.43 0.29 2.9 0.29 2.9 10 10 A, B
Thallium 0.016 0.164 0.005 0.055 0.004 0.039 0.002 0.021 0.42 4.2 2.1 21 2 2 A, B
Vanadium 4.16 41.6 4.16 41.6 4.16 41.6 4.16 41.6 0.344 3.44 0.344 3.44 11 11 A, B
Zinc 75.4 292.1 75.4 292.1 75.4 292.1 75.4 292.1 66.1 171 66.1 171 12 12 C

PESTICIDES/PCBs

Total DDT 0.147 1.47 0.147 1.47 0.147 1.14 0.147 1.47 0.227 2.27 0.227 2.27 14 14



TABLE 4-6 (continued)
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Analyte
Short-tailed shrew Eastern cottontail Red fox White-tailed deer American robin Red-tailed hawk Source
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL Mammal Avian Notes

VOLATILE ORGANIC COMPOUNDS

1,4-Dichlorobenzene No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV ---- ----
2-Butanone 3892 10046 1301 3359 935 2414 497 1282 No TRV No TRV No TRV No TRV 2 ----
4-Isopropyltoluene 30.9 309.2 10.3 1034 7.4 74.3 3.9 39.5 No TRV No TRV No TRV No TRV 2 ---- A
Acetone 22 109.9 7.3 36.7 5.3 26.4 2.8 14 No TRV No TRV No TRV No TRV 2 ----
Ethyl benzene 35 350 35 350 35 350 35 350 No TRV No TRV No TRV No TRV 13 ---- A, D
M-P-Xylene 2.497 3.092 0.835 1.034 0.6 0.743 0.319 0.395 No TRV No TRV No TRV No TRV 2 ----
Methyl acetate No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV ---- ----
Methylene chloride 12.9 109.9 4.3 36.7 3.1 26.4 1.6 14 No TRV No TRV No TRV No TRV 2 ----
O-xylene 2.497 3.092 0.835 1.034 0.6 0.743 0.319 0.395 No TRV No TRV No TRV No TRV 2 ----
Styrene No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV ---- ----
Tert-butylbenzene No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV No TRV ---- ----
Toluene 30.9 309.2 10.3 1034 7.4 74.3 3.9 39.5 No TRV No TRV No TRV No TRV 2 ---- A
Xylenes, total 2.497 3.092 0.835 1.034 0.6 0.743 0.319 0.395 No TRV No TRV No TRV No TRV 2 ----

Sources:
(1) USEPA (2005a) (8) USEPA (2005g) (15) Talmage et al. (1999)
(2) Sample et al. (1996) (9) USEPA (2007c) (16) Sample et al. (1998)
(3) USEPA (2005c) (10) USEPA (2007e) (17) Lee et al. (1985)
(4) USEPA (2005e) (11) USEPA (2005h) (18) USEPA (2003)
(5) USEPA (2008) (12) USEPA (2007f) (19) Etnier (1989)
(6) USEPA (2005f) (13) Sax (1984)
(7) USEPA (2007b) (14) USEPA (2007h)

Notes:
(A) Mammal LOAEL approximated as 10 X NOAEL
(B) Avian LOAEL approximated as 10 X NOAEL
(C) LOAEL calculated as geometric mean of available Eco-SSL LOAEL values.
(D) A 300 mg/kg/day NOAEL (1-14 day) for liver effects on mice was documented, and divided by 100 to extrapolate to a chronic NOAEL.



APPENDIX J
TABLE 5-1 SOIL SCREENING BENCHMARKS FOR EU8 AND AREAS OF CONCERN 3, 4, AND 5 AT OCCP

Soil
Screening

Analyte Benchmark Benchmark Source
(mg/kg)

Explosives

1,3,5-Trinitrobenzene No value Evaluate in food-web exposure assessment
1,3-Dinitrobenzene No value Evaluate in food-web exposure assessment
2,4,6-Trinitrotoluene No value Evaluate in food-web exposure assessment
2,4-Dinitrotoluene No value Evaluate in food-web exposure assessment
2,6-Dinitrotoluene No value Evaluate in food-web exposure assessment
2-Amino-4,6-Dinitrotoluene No value Evaluate in food-web exposure assessment
2-Nitrotoluene No value Evaluate in food-web exposure assessment
3-Nitrotoluene No value Evaluate in food-web exposure assessment
4-Amino-2,6-Dinitrotoluene No value Evaluate in food-web exposure assessment
4-Nitrotoluene No value Evaluate in food-web exposure assessment
HMX No value Evaluate in food-web exposure assessment
RDX No value Evaluate in food-web exposure assessment
Tetryl No value Evaluate in food-web exposure assessment

Inorganic Analytes

Aluminum pH > 5.51 USEPA (2003a)
Antimony 0.27 USEPA (2005a) based on mammalian receptors
Arsenic 18 USEPA (2005b) based on terrestrial plants
Barium 330 USEPA (2005c) based on soil invertebrates
Beryllium 21 USEPA (2005d) based on mammalian receptors
Boron 0.5 Efroymson et al. (1997a)
Cadmium 0.36 USEPA (2005e) based on mammalian receptors
Chromium 26 USEPA (2008) based on avian receptors
Chromium (Hexavalent) 130 USEPA (2008) based on mammalian receptors
Cobalt 13 USEPA (2005f) based on terrestrial plants
Copper 28 USEPA (2007b) based on avian receptors

Iron pH > 5, < 82 USEPA (2003b) Eco-SSL Values
Lead 11 USEPA (2005g) based on avian receptors
Lithium 2 Efroymson et al. (1997a)
Manganese 220 USEPA (2007c) based on terrestrial plants
Mercury 0.1 Efroymson et al. (1997b)
Nickel 38 USEPA (2007d) based on terrestrial plants
Selenium 0.52 USEPA (2007e) based on terrestrial plants
Silver 4.2 USEPA (2006) based on avian receptors
Thallium 1 Efroymson et al. (1997a)
Vanadium 7.8 USEPA (2005h) based on avian receptors
Zinc 46 USEPA (2007f) based on avian receptors

Semivolatile Organic Compounds (SVOCs)

Bis(2-ethylhexyl) phthalate NA Use total phthalates
Benzyl Butyl Phathalate NA Use total phthalates
Carbazole No value Evaluate in food-web exposure assessment
Phthalates, total 4.5 Swartjes (1999) based on site-specific average 1.5% TOC

Low Molecular Weight PAHs3 29 USEPA (2007g) based on soil invertebrates

High Molecular Weight PAHs3
1.1 USEPA (2007g) based on mammalian receptors

Pesticides/Polychlorinated Biphenyls (PCBs)

4,4’-DDT NA Use DDT and Metabolites
Aroclor 1260 NA Use Total PCBs

DDT and Metabolites5 0.021 USEPA (2007h) based on mammalian receptors
Total PCBs 2.5 USEPA (1999)

Volatile Organic Compounds (VOCs)

1,4-Dichlorobenzene No value Evaluate in food-web exposure assessment

Polycyclic Aromatic Hydrocarbons (PAHs)
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APPENDIX J
TABLE 5-1 SOIL SCREENING BENCHMARKS FOR EU8 AND AREAS OF CONCERN 3, 4, AND 5 AT OCCP

Soil
Screening

Analyte Benchmark Benchmark Source
(mg/kg)

2-butanone No value Evaluate in food-web exposure assessment
4-Isopropyltoluene No value Evaluate in food-web exposure assessment
Acetone No value Evaluate in food-web exposure assessment
Ethylbenzene 1.9 RIVM 1995 (1/2 of Intervention Value) based on benzene4
M-P-Xylene No value Evaluate in food-web exposure assessment
Methyl acetate No value Evaluate in food-web exposure assessment
Methylene chloride No value Evaluate in food-web exposure assessment
O-xylene No value Evaluate in food-web exposure assessment
Styrene No value Evaluate in food-web exposure assessment
Tert-butylbenzene 1.9 RIVM 1995 (1/2 of Intervention Value) based on benzene4
Toluene 200 Efroymson et al. (1997a)
Xylenes, Total No value Evaluate in food-web exposure assessment
1In their evaluation of potential soil-screening benchmarks for aluminum, USEPA (2003a) concluded that all

available soil benchmarks for aluminum are based on the use of soluble aluminum in toxicity tests, and are

therefore considered by the USEPA to be "inappropriate." USEPA declined to establish a soil concentration

benchmark for aluminum; rather they directed that aluminum should only be identified as a soil COPC when the

soil pH is less than 5.5. Should aluminum at any LOOW EU exceed background levels, the potential for risk

will be assessed qualitatively.
2USEPA declined to establish a soil benchmark for iron due to the highly site-specific nature of bioavailability

and toxicity to plants. They indicated that iron is not expected to be toxic to plants when soil pH is between

5 and 8. Should iron at any LOOW EU exceed background levels, the potential for risk will be assessed

qualitatively.

5DDT and metabolites are summed (DDT + DDD + DDE) because toxicity is additive for these pesticides.

NA = Not Appropriate

3LPAH represent low molecular weight PAHs of fewer than 4 aromatic rings, HPAH represent high molecular weight PAHs of 4 or greater

aromatic rings. Toxicity is additive for LPAH and HPAH respectively, consequently individual PAHs are summed as appropriate (e.g. LPAH =

phenanthrene + anthracene + all detected PAHs of fewer than 4 rings and HPAH = benzo(a)anthracene + benz(a)pyrene + all other PAHs with 4

rings or more.)
4All RIVM (1995) benchmarks are adjusted for site-specific organic carbon content at EU7 (1.5%) relative to the standard Dutch soil published

benchmarks based on 10%.
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APPENDIX J
TABLE 5-2 SURFACE WATER AND SEDIMENT BENCHMARKS

FOR AREAS OF CONCERN AT OCPP

Detected Analyte
Surface Water

Screening Value
Units

Sediment

Screening

Value Units

Semivolatile Organic Compounds

2-methylphenol 13 µg/L ND µg/kg

4-methylphenol NSA µg/L ND µg/kg

Diethyl phthalate 210 µg/L ND µg/kg

Fluoranthene ND 423 µg/kg

Naphthalene ND 176 µg/kg

Phenol 5 µg/L ND µg/kg

Radionuclides (Based on Background Threshold Values)

Alpha 12.2 pci/L 22.4 pci/g

Beta 12.3 pci/L 38.6 pci/g

Bismuth-212 NSA NSA

Bismuth-214 NSA NSA

Lead-212 ND NSA pci/g

Lead-214 ND NSA pci/g

Potassium-40 ND NSA pci/g

Protactinium-234 ND 3.11 pci/g

Radium-226 ND 2.4 pci/g

Radium-228 ND 1.1 pci/g

Thallium-208 ND NSA pci/g

Volatile Organic Compounds

1,2,4-trichlorobenzene ND NSA µg/kg

1,3,5-trimethylbenzene ND NSA µg/kg

1,3-dichlorobenzene ND NSA µg/kg

1,4-dichlorobenzene ND NSA µg/kg

2-butanone 14000 µg/L NSA µg/kg

4-chlorotoluene ND NSA µg/kg

Acetone ND NSA µg/kg

Carbon disulfide 0.92 µg/L NSA µg/kg

Chloromethane NSA µg/L ND µg/kg

N-propylbenzene ND NSA µg/kg

Toluene 100 µg/L ND µg/kg

Explosives

3-nitrotoluene NSA µg/L ND µg/kg

RDX NSA µg/L ND µg/kg

Dissolved Metals Total Metals

Aluminum 100 µg/L NSA mg/kg

Arsenic 150 µg/L 9.79 mg/kg

Barium 4 µg/L NSA mg/kg

Beryllium 1100 µg/L NSA mg/kg

Cadmium 2.09 µg/L 0.99 mg/kg

Calcium 116400 µg/L NSA mg/kg

Chromium 74.11 µg/L 43.4 mg/kg

Cobalt 5 µg/L NSA mg/kg

Copper 8.96 µg/L 31.6 mg/kg

Iron 300 µg/L NSA mg/kg

Lead 3.78 µg/L 35.8 mg/kg

Lithium 14 µg/L NSA mg/kg
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TABLE 5-2 SURFACE WATER AND SEDIMENT BENCHMARKS

FOR AREAS OF CONCERN AT OCPP

Detected Analyte
Surface Water

Screening Value
Units

Sediment

Screening

Value Units

Magnesium 82000 µg/L NSA mg/kg

Manganese 120 µg/L NSA mg/kg

Nickel 52 µg/L 22.7 mg/kg

Potassium 53000 µg/L NSA mg/kg

Selenium ND µg/L NSA mg/kg

Silver 0.1 µg/L NSA mg/kg

Thallium ND µg/L NSA mg/kg

Vanadium 14 µg/L NSA mg/kg

Zinc 58.91 µg/L 121 mg/kg

Surface water values from USACE (2007).

Sediment screening values consensus-based threshold effect concentrations from MacDondald and Ingersoll (2002).

Radioactive values based on background threshold values found in Appendix A of USACE 2011,
Site Inspection of the Lewiston-Porter School District Property Former Lake Ontario Ordnance Works (LOOW) Niagra County New York. May.

NSA = No screening level available.

ND = Not Detected in this medium.

1. Protactinium-234 interpreted as equal to U-238 for Background Threshold Value.
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APPENDIX J

TABLE 5-3 FORMER LOOW SITE EU8 SURFACE SOIL COPC SCREEN

Maximum Soil
EU 8 EU 8 Screening

Concentration Benchmark

Analyte (mg/kg) (mg/kg)1 Notes HQ COPC

Explosives

1,3,5-Trinitrobenzene 45 No value 3 NA YES

1,3-Dinitrobenzene 3.3 No value 3 NA YES
2,4,6-Trinitrotoluene 19000 No value 3 NA YES
2,4-Dinitrotoluene 26 No value 3 NA YES
2,6-Dinitrotoluene 22 No value 3 NA YES
2-Amino-4,6-Dinitrotoluene 170 No value 3 NA YES
2-Nitrotoluene 14 No value 3 NA YES
3-Nitrotoluene 0.16 No value 3 NA YES
4-Amino-2,6-Dinitrotoluene 130 No value 3 NA YES
4-Nitrotoluene 0.286 No value 3 NA YES
HMX 56 No value 3 NA YES
RDX 6.3 No value 3 NA YES
Tetryl 8.5 No value 3 NA YES

Inorganic Analytes

Aluminum 32800 pH > 5.5 2 NA NO
Antimony 10.1 0.27 37 YES
Arsenic 27.1 18 1.5 YES
Barium 9710 330 29 YES
Beryllium 4.3 21 0.2 NO
Boron 57.2 0.5 110 YES
Cadmium 184 0.36 510 YES
Chromium 4960 26 190 YES
Chromium (Hexavalent) 170 130 1.3 YES
Cobalt 43.3 13 3.3 YES
Copper 4790 28 170 YES
Iron 182000 pH > 5 and < 8 2 NA NO
Lead 2760 11 250 YES
Lithium 36.3 2 18 YES
Manganese 1390 220 6.3 YES
Mercury 0.62 0.1 6.2 YES
Nickel 699 38 18 YES
Selenium 24 0.52 46 YES
Silver 1.6 4.2 0.4 NO
Thallium 1.8 1 1.8 YES
Vanadium 220 7.8 28 YES
Zinc 52300 46 1100 YES

PAHs

Benzo[a]pyrene 0.179 Use HPAH NA
Benzo[b]flouranthene 0.0994 Use HPAH NA
Benzo[g,h,i]perylene 0.184 Use HPAH NA
Indeno[1,2,3-cd]pyrene 0.124 Use HPAH NA
Low Molecular Weight PAHs (LPAH) NA 29 NA
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APPENDIX J

TABLE 5-3 FORMER LOOW SITE EU8 SURFACE SOIL COPC SCREEN

Maximum Soil
EU 8 EU 8 Screening

Concentration Benchmark

Analyte (mg/kg) (mg/kg)1 Notes HQ COPC

High Molecular Weight PAHs (HPAH) 0.5864 1.1 0.5 NO

SVOCs

Bis(2-ethylhexyl) phthalate 0.3215 Use Total Phthalates NA
Benzyl Butyl Phathalate 0.281 Use Total Phthalates NA
Total Phthalates 0.538 4.5 0.1 NO

Pesticides/PCBs

4,4’-DDT 0.0814 Use DDT and metabolites NA
DDT and Metabolites 0.0814 0.021 3.9 YES

VOCs

2-butanone 0.0408 No value 3 NA YES
Acetone 2.38 No value 3 NA YES
Styrene 0.0103 No value 3 NA YES

Notes:
(1) Sources for all soil screening benchmarks can be found in Table 5-1.

(2) Site-specific average pH was 7.8, within acceptable limits for both aluminum and iron.

(3) Due to the absence of screening values, analyte carried into the risk assessment.

NA = Not Appropriate
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APPENDIX J

TABLE 5-4 FORMER LOOW SITE AREAS OF CONCERN 3, 4, AND 5 SURFACE SOIL COPC SCREEN

Maximum Soil
Other Areas of Interest OCCP Screening

Concentration Benchmark

Analyte (mg/kg) (mg/kg)1 Notes HQ COPC

Inorganic Analytes

Aluminum 13300 pH > 5.5 2 NA NO
Arsenic 4.55 18 0.3 NO
Barium 204 330 0.6 NO
Beryllium 1.1 21 0.1 NO
Cadmium 0.84 0.36 2.3 YES
Chromium 19.9 26 0.8 NO
Chromium (Hexavalent) 0.27 130 0.002 NO
Cobalt 7.9 13 0.6 NO
Copper 47.8 28 1.7 YES
Iron 21800 pH > 5 and < 8 2 NA NO
Lead 98.3 11 8.9 YES
Lithium 22.7 2 11 YES
Manganese 670 220 3.0 YES
Nickel 23 38 0.6 NO
Selenium 2.6 0.52 5.0 YES
Silver 0.39 4.2 0.1 NO
Thallium 0.19 1 0.2 NO
Vanadium 28.1 7.8 3.6 YES
Zinc 377 46 8.2 YES

PAHs

2-Methylnaphtalene 0.0042 Use HPAH NA
Acenaphthene 0.0041 Use HPAH NA
Acenaphthylene 0.0013 Use HPAH NA
Anthracene 0.00595 Use HPAH NA
Benzo[a]anthracene 0.027 Use HPAH NA
Benzo[a]pyrene 0.03 Use HPAH NA
Benzo[b]fluoranthene 0.039 Use HPAH NA
Benzo[g,h,i]perylene 0.0245 Use HPAH NA
Chrysene 0.0305 Use HPAH NA
Dibenz[a,h]anthracene 0.00495 Use HPAH NA
Fluoranthene 0.0445 Use HPAH NA
Fluorene 0.0051 Use HPAH NA
Indeno[1,2,3-c,d]pyrene 0.02 Use HPAH NA
Naphthalene 0.0076 Use HPAH NA
Phenanthrene 0.032 Use HPAH NA
Pyrene 0.0415 Use HPAH NA
Low Molecular Weight PAHs (LPAH) 0.0559 29 0.002 NO
High Molecular Weight PAHs (HPAH) 0.26195 1.1 0.2 NO

SVOCs

Bis(2-ethylhexyl) phthalate 0.055 Use Total Phthalates NA
Benzyl Butyl Phathalate 0.0076 Use Total Phthalates NA
Carbazole 0.0039 No value 3 NA YES
Total Phthalates 0.0626 4.5 0.01 NO

Pesticides/PCBs

Aroclor 1260 0.027 Use Total PCB NA
Total PCBs 0.027 2.5 0.01 NO

VOCs
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APPENDIX J

TABLE 5-4 FORMER LOOW SITE AREAS OF CONCERN 3, 4, AND 5 SURFACE SOIL COPC SCREEN

Maximum Soil
Other Areas of Interest OCCP Screening

Concentration Benchmark

Analyte (mg/kg) (mg/kg)1 Notes HQ COPC

1,4-Dichlorobenzene 0.00086 No value 3 NA YES
2-butanone 0.022 No value 3 NA YES
4-Isopropyltoluene 0.011 200 0.00006 NO
Acetone 0.13 No value 3 NA YES
Ethylbenzene 0.0033 1.9 0.00 NO
M-P-Xylene 0.035 No value 3 NA YES
Methyl acetate 0.015 No value 3 NA YES
Methylene chloride 0.0048 No value 3 NA YES
O-xylene 0.02 No value 3 NA YES
Tert-butylbenzene 0.0011 1.9 0.0006 NO
Toluene 0.0016 200 0.000008 NO
Xylenes, Total 0.055 No value 3 NA YES

Notes:
(1) Sources for all soil screening benchmarks can be found in Table 5-1.

(2) Site-specific average pH was 7.8, within acceptable limits for both aluminum and iron.

(3) Due to the absence of screening values, analyte carried into the risk assessment.

NA = Not Appropriate
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TABLE 5-5 FORMER LOOW SITE AREA OF CONCERN 6 SURFACE SEDIMENT COPC SCREEN

Maximum Sediment
Other Areas of Interest Pond 2 Screening

Concentration Benchmark

Analyte (mg/kg) (mg/kg)1 HQ COPC

Inorganic Analytes

Aluminum 13415 NSA NA YES
Arsenic 7 9.79 0.7 NO
Barium 123.7 NSA NA YES
Beryllium 0.82 NSA NA YES
Cadmium 0.575 0.99 0.6 NO
Calcium 10785 NSA NA YES
Chromium 20.65 43.4 0.5 NO
Cobalt 9.5 NSA NA YES
Copper 33.75 31.6 1.1 YES
Iron 21400 NSA NA YES
Lead 32.8 35.8 0.9 NO
Lithium 19.4 NSA NA YES
Magnesium 4635 NSA NA YES
Manganese 235.5 NSA NA YES
Nickel 23.2 22.7 1.0 YES
Potassium 1545 NSA NA YES
Selenium 2 NSA NA YES
Silver 0.0845 NSA NA YES
Thallium 0.42 NSA NA YES
Vanadium 32.25 NSA NA YES
Zinc 96 121 0.8 NO

PAHs

Fluoranthene 0.042 0.423 0.1 NO
Naphthalene 0.0072 0.176 0.04 NO

VOCs

1,2,4-trichlorobenzene 0.0054 NSA NA YES
1,3,5-trimethylbenzene 0.0129 NSA NA YES
1,3-dichlorobenzene 0.002 NSA NA YES
1,4-dichlorobenzene 0.003 NSA NA YES
2-butanone 0.0855 NSA NA YES
4-chlorotoluene 0.0017 NSA NA YES
Acetone 1.9 NSA NA YES
Carbon disulfide 0.0081 NSA NA YES
N-propylbenzene 0.0039 NSA NA YES

Notes:
(1) Sources for all sediment screening benchmarks can be found in Table 5-2.

NA = Not Appropriate

NSA = No screening level available.

Page 1 of 1



APPENDIX J

TABLE 5-6 FORMER LOOW SITE AREA OF CONCERN 6 SURFACE WATER COPC SCREEN

Maximum Surface Water
Other Areas of Interest Pond 2 Screening

Concentration Benchmark

Analyte (µg/L) (µg/L)1 HQ COPC

Explosives

3-nitrotoluene 2.8 NSA NA YES

RDX 1.55 NSA NA YES

Inorganic Analytes

Aluminum 19500 100 200 YES
Arsenic 11.55 150 0.08 NO
Barium 213.5 4 53 YES
Beryllium 1.15 1100 0.001 NO
Cadmium 1.2 2.09 0.6 NO
Calcium 39850 116400 0.3 NO
Chromium 22.45 74.11 0.3 NO
Cobalt 10.75 5 2.2 YES
Copper 53.55 8.96 6.0 YES
Iron 24250 300 81 YES
Lead 42.75 3.78 11 YES
Lithium 22.25 14 1.6 YES
Magnesium 9615 82000 0.1 NO
Manganese 650.5 120 5.4 YES
Nickel 26.8 52 0.5 NO
Potassium 11150 53000 0.2 NO
Silver 0.13 0.1 1.3 YES
Vanadium 31.9 14 2.3 YES
Zinc 153.5 58.91 2.6 YES

SVOCs

2-methylphenol 3.2 13 0.2 NO
4-methylphenol 6.31 NSA NA YES
Diethyl phthalate 4.1 210 0.02 NO
Phenol 1.3 5 0.3 NO

VOCs

2-butanone 0.78 14000 0.00006 NO
Carbon disulfide 0.145 0.92 0.2 NO
Chloromethane 4.3 NSA NA YES
Toluene 3.65 100 0.04 NO

Notes:
(1) Sources for all surface water screening benchmarks can be found in Table 5-2.

NA = Not Appropriate

NSA = No screening level available.
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TABLE 5-7 FORMER LOOW SITE AREA OF CONCERN 2 SURFACE SEDIMENT COPC SCREEN

Maximum Sediment
Other Areas of Interest Pond 1 Screening

Concentration Benchmark

Analyte (pci/g) (pci/g)1 HQ COPC

Radionuclides

Bismuth-212 0.45 NSA NA YES
Bismuth-214 0.45 NSA NA YES
Lead-212 0.66 NSA NA YES
Lead-214 0.44 NSA NA YES
Potassium-40 13.2 NSA NA YES

Protactinium-234 2.11 2 3.1 0.7 NO
Radium-226 2.05 2.4 0.9 NO
Radium-228 0.67 1.1 0.6 NO
Thallium-208 0.19 NSA NA YES

Notes:
(1) Sources for all sediment screening benchmarks can be found in Table 5-2.

(2) Estimated value
NA = Not Appropriate

NSA = No screening level available.

Radioactive values based on background

threshold values found in Appendix A of

USACE 2011. Site Inspection of the Lewiston-

Porter School District Property Former Lake

Ontario Ordnance Works (LOOW) Niagra

County New York. May.
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TABLE 5-8 FORMER LOOW SITE AREA OF CONCERN 2 SURFACE WATER COPC SCREEN

Maximum Surface Water
Other Areas of Interest Pond 1 Screening

Concentration Benchmark

Analyte (pci/L) (pci/L)
1 HQ COPC

Radionuclides

Alpha 0.85 2
12.2 0.1 NO

Beta 4.01 12.3 0.3 NO

Notes:
(1) Sources for all surface water screening benchmarks can be found in Table 5-2.

(2) Estimated value
Radioactive values based on background

threshold values found in Appendix A of

USACE 2011. Site Inspection of the Lewiston-

Porter School District Property Former Lake

Ontario Ordnance Works (LOOW) Niagra

County New York. May.
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APPENDIX J

TABLE 6-1 LOWER TROPHIC LEVEL RISK CALCULATIONS, OCCP EU8

Expo- Invert- Invert- Samples
sure ebrate ebrate Invert- Exceeding Plant Plant Samples

Concen- Bench- Bench- Invert- ebrate Invert- Bench- Bench- Plant Exceeding
tration mark mark ebrate Risk ebrate mark mark Plant Risk Plant

Analyte (mg/kg) (mg/kg) source HQ Indication Benchmark (mg/kg) source HQ Indication Benchmark

Explosives

1,3,5-Trinitrobenzene 4.25 0.376 L 11 YES 20/37 0.376 L 11 YES 20/37
1,3-Dinitrobenzene 0.68 0.655 L 1.04 YES 6/37 0.655 L 1.04 YES 6/37
2,4,6-Trinitrotoluene 6004 None None
2,4-Dinitrotoluene 7.03 1.28 L 5.5 YES 8/37 1.28 L 5.5 YES 8/37
2,6-Dinitrotoluene 3.08 0.033 L 93 YES 36/36 0.033 L 93 YES 36/36
2-Amino-4,6-Dinitrotoluene 67.9 None None
2-Nitrotoluene 3.09 None None
3-Nitrotoluene 0.16 None None
4-Amino-2,6-Dinitrotoluene 48.4 None None
4-Nitrotoluene 0.29 None None
HMX 4.43 None None
RDX 0.77 None None
Tetryl 8.50 None None

Inorganic Analytes

Antimony 1.81 78 A 0.02 NO 5 J 0.4 NO
Arsenic 9.62 5.7 L 1.7 YES 11/37 5.7 L 1.7 YES 11/37
Barium 2848 330 B 8.6 YES 21/37 500 J 5.7 YES 16/37
Boron 56 None 0.5 J 110 YES 37/37
Cadmium 62.7 140 C 0.4 NO 32 C 2.0 YES 3/37
Chromium 1057 0.4 K 2600 YES 37/37 1 J 1100 YES 37/37
Chromium (Hexavalent) 74.8 None None
Cobalt 14.1 0.14 L 100 YES 37/37 13 I 1.1 YES 4/37
Copper 960 80 D 12 YES 18/37 70 D 14 YES 18/37
Lead 1296 1700 E 0.8 NO 120 E 11 YES 16/37
Lithium 18.2 None 2 J 9.1 YES 31/37
Manganese 365 450 F 0.8 NO 220 F 1.7 YES 18/37
Mercury 0.124 0.1 K 1.2 YES 7/37 0.3 J 0.4 NO
Nickel 186 13.6 L 14 YES 37/37 13.6 L 14 YES 37/37
Selenium 2.84 4.1 G 0.7 NO 0.52 G 5.5 YES 30/37
Thallium 0.364 0.0569 L 6.4 YES 37/37 0.0569 L 6.4 YES 37/37
Vanadium 44.4 1.59 L 28 YES 37/37 2 J 22 YES 37/37
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APPENDIX J

TABLE 6-1 LOWER TROPHIC LEVEL RISK CALCULATIONS, OCCP EU8

Expo- Invert- Invert- Samples
sure ebrate ebrate Invert- Exceeding Plant Plant Samples

Concen- Bench- Bench- Invert- ebrate Invert- Bench- Bench- Plant Exceeding
tration mark mark ebrate Risk ebrate mark mark Plant Risk Plant

Analyte (mg/kg) (mg/kg) source HQ Indication Benchmark (mg/kg) source HQ Indication Benchmark

Zinc 29559 120 H 250 YES 24/37 160 H 185 YES 24/37

Pesticides/PCBs

DDT 0.0814 0.0035 L 23 YES 2/2 0.0035 L 23 YES 2/2

VOCs

2-Butanone 0.0408 None None
Acetone 1.88 2.5 L 0.8 NO 2.5 L 0.8 NO
Styrene 0.0103 4.69 L 0.002 NO 4.69 L 0.002 NO

A=USEPA, 2005a
B=USEPA, 2005c

C=USEPA, 2005e J=Efroymson et. al. 1997a

D=USEPA,2007b K=Efroymson et. al. 1997b

E=USEPA, 2005g L=USEPA, 2003d

F=USEPA, 2007c NA=Not Appropriate, no risk screening level for this analyte.

G=USEPA,2007e

H=USEPA, 2007f

I=USEPA, 2005f
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TABLE 6-2 LOWER TROPHIC LEVEL RISK CALCULATIONS, OCCP AREAS OF CONCERN 3, 4, AND 5

Expo- Invert- Invert- Samples
sure ebrate ebrate Invert- Exceeding Plant Plant Samples

Concen- Bench- Bench- Invert- ebrate Invert- Bench- Bench- Plant Exceeding
tration mark mark ebrate Risk ebrate mark mark Plant Risk Plant

Analyte (mg/kg) (mg/kg) source HQ Indication Benchmark (mg/kg) source HQ Indication Benchmark

Inorganic Analytes

Cadmium 0.583 140 A 0.004 NO 32 A 0.02 NO
Copper 37.76 80 B 0.5 NO 70 B 0.5 NO
Lead 58 1700 C 0.03 NO 120 C 0.5 NO
Lithium 20.41 None 2 G 10 YES 7/7
Manganese 459.8 450 D 1.02 YES 2/7 220 D 2.1 YES 4/7
Selenium 1.994 4.1 E 0.5 NO 0.52 E 3.8 YES 7/7
Vanadium 24.26 1.59 H 15 YES 7/7 2 G 12 YES 7/7
Zinc 253.9 120 F 2.1 YES 2/7 160 F 1.6 YES 1/7

SVOCs

Carbazole 0.0039 None None

VOCs

1,4-Dichlorobenzene 0.00086 20 G 0.00004 NO None
2-Butanone 0.022 None None
4-Isopropyltoluene 0.011 None None
Acetone 0.13 2.5 H 0.05 NO 2.5 H 0.05 NO
Ethylbenzene 0.0033 None None
M-P-Xylene 0.035 None None
Methyl acetate 0.015 None None
Methylene chloride 0.0048 None None
O-xylene 0.02 None None
Tert-butylbenzene 0.0011 None None
Toluene 0.0016 None None
Xylenes, Total 0.055 None None

A=USEPA, 2005e E=USEPA,2007e

B=USEPA,2007b

C=USEPA, 2005g G=Efroymson et. al. 1997a

D=USEPA, 2007c H=USEPA, 2003d

F=USEPA, 2007f
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APPENDIX J
TABLE 6-3 SUMMARY OF FOOD-WEB RISK CHARACTERIZATION FOR OCCP EU8 FORMER LOOW

Ecological Contaminants NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQn HQl HQn HQl HQn HQl HQn HQl HQn HQl HQn HQl

Antimony 3.8E+00 3.8E-01 1.6E-01 1.6E-02 1.3E-03 1.3E-04 2.4E-03 2.4E-04 NA NA NA NA
Arsenic 3.0E+00 3.1E-01 6.4E-01 6.4E-02 9.6E-03 9.6E-04 1.3E-03 1.3E-04 2.0E-01 6.8E-02 6.4E-04 2.2E-04
Barium 6.9E+00 3.0E+00 8.5E-01 3.7E-01 9.5E-03 4.1E-03 4.6E-03 2.0E-03 2.3E+01 1.2E+01 4.4E+00 2.2E+00

Boron 1.1E-01 3.4E-02 1.5E-01 4.4E-02 4.7E-03 1.4E-03 4.0E-04 1.2E-04 7.7E-01 2.2E-01 6.2E-02 1.8E-02
Cadmium 2.9E+01 2.9E+00 3.2E-01 3.2E-02 2.1E-03 2.1E-04 1.5E-03 1.5E-04 9.7E+00 1.8E+00 1.1E-01 2.0E-02
Chromium 2.8E+01 1.9E+00 1.4E+00 9.7E-02 7.7E-03 5.2E-04 3.3E-03 2.3E-04 2.5E+01 4.1E+00 4.7E-01 7.9E-02
Chromium(Hexavalent) 1.0E+00 1.0E-01 1.3E-01 1.3E-02 1.4E-03 1.4E-04 6.8E-04 6.8E-05 NA NA NA NA
Cobalt 2.4E-01 9.3E-02 3.0E-02 1.1E-02 3.3E-04 1.3E-04 1.6E-04 6.2E-05 3.1E-01 1.5E-01 5.9E-02 2.8E-02
Copper 6.8E+00 6.8E-01 5.3E-01 5.3E-02 2.7E-03 2.7E-04 1.0E-03 1.0E-04 1.1E+01 1.1E+00 1.6E-01 1.6E-02
Lead 1.5E+01 1.5E+00 7.9E-01 7.9E-02 3.5E-03 3.5E-04 1.6E-03 1.6E-04 4.3E+01 4.2E+00 5.1E-01 5.0E-02
Lithium 1.1E-01 5.6E-02 8.0E-03 4.0E-03 1.0E-04 5.1E-05 2.8E-04 1.4E-04 NA NA NA NA
Manganese 3.0E-01 1.1E-01 2.6E-02 9.7E-03 1.7E-04 6.2E-05 5.3E-04 2.0E-04 1.1E-01 7.0E-02 6.5E-02 4.3E-02
Mercury 2.5E-03 2.5E-04 3.5E-04 3.5E-05 1.0E-05 1.0E-06 7.2E-07 7.2E-08 7.6E-02 3.8E-02 4.8E-04 2.4E-04
Nickel 2.8E-01 1.4E-01 1.9E-02 9.7E-03 2.6E-04 1.3E-04 8.8E-05 4.4E-05 2.3E-01 1.7E-01 3.7E-03 2.7E-03
Selenium 2.0E+00 2.0E-01 2.0E-01 2.0E-02 2.0E-03 2.0E-04 6.7E-04 6.7E-05 1.2E+00 1.2E-01 1.1E-01 1.1E-02
Thallium 2.9E+00 2.8E-01 1.1E+00 1.0E-01 3.1E-02 3.0E-03 1.9E-03 2.0E-04 1.5E-01 1.5E-02 6.2E-04 6.2E-05
Vanadium 1.3E+00 1.3E-01 2.9E-02 2.9E-03 1.2E-04 1.2E-05 8.2E-04 8.2E-05 1.2E+01 1.2E+00 4.1E+00 4.1E-01
Zinc 1.7E+01 4.5E+00 1.3E+00 3.4E-01 7.4E-03 1.9E-03 2.0E-03 5.0E-04 2.3E+01 8.7E+00 9.1E-02 3.5E-02
1,3,5-Trinitrobenzene 7.5E-02 7.5E-03 1.7E-01 1.7E-02 5.5E-03 5.5E-04 3.2E-04 3.2E-05 NA NA NA NA
1,3-Dinitrobenzene 3.4E-01 3.4E-02 5.5E-01 5.5E-02 1.8E-02 1.8E-03 1.3E-03 1.3E-04 NA NA NA NA
2,4,6-Trinitrotoluene 1.3E+03 1.9E+02 3.7E+02 3.7E+01 4.5E+00 4.5E-01 6.6E-01 6.6E-02 NA NA NA NA
2,4-Dinitrotoluene 1.6E+00 2.3E-01 2.7E-01 2.7E-02 3.2E-03 3.2E-04 6.8E-04 6.8E-05 NA NA NA NA
2,6-Dinitrotoluene 6.8E-01 9.9E-02 1.6E-01 1.6E-02 2.0E-03 2.0E-04 3.2E-04 3.2E-05 NA NA NA NA
2-amino-4,6-dinitrotoluene 1.5E+01 2.2E+00 3.6E+00 3.6E-01 4.4E-02 4.4E-03 7.1E-03 7.1E-04 NA NA NA NA
2-Nitrotoluene 6.8E-01 9.9E-02 1.5E-01 1.5E-02 1.8E-03 1.8E-04 3.2E-04 3.2E-05 NA NA NA NA
3-Nitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA
4-amino-2,6-dinitrotoluene 1.1E+01 1.6E+00 2.6E+00 2.6E-01 3.1E-02 3.1E-03 5.1E-03 5.1E-04 NA NA NA NA
4-Nitrotoluene 6.3E-02 9.2E-03 1.2E-02 1.2E-03 1.4E-04 1.4E-05 2.8E-05 2.8E-06 NA NA NA NA
HMX 1.7E-01 1.7E-02 1.6E+00 1.6E-01 5.7E-02 5.7E-03 1.7E-03 1.7E-04 NA NA NA NA
RDX 9.7E-03 9.7E-04 1.2E-02 1.2E-03 1.5E-04 1.5E-05 1.3E-05 1.3E-06 NA NA NA NA
Tetryl 4.1E-01 4.1E-02 4.4E-01 4.4E-02 1.6E-02 1.6E-03 1.4E-03 1.4E-04 NA NA NA NA
Total DDT 2.7E-01 2.7E-02 1.6E-03 1.6E-04 7.1E-06 7.1E-07 4.8E-05 4.8E-06 1.0E-01 1.0E-02 1.1E-02 1.1E-03
2-butanone 1.3E-06 5.1E-07 1.1E-05 4.1E-06 3.5E-07 1.4E-07 1.2E-08 4.5E-09 NA NA NA NA
Acetone 1.1E-02 2.2E-03 1.8E-01 3.5E-02 5.8E-03 1.2E-03 1.6E-04 3.3E-05 NA NA NA NA
Styrene NA NA NA NA NA NA NA NA NA NA NA NA

Shaded cells exceed 1.0
NA = None Available

White-Tailed Deer Red fox Robin HawkShrew Rabbit
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APPENDIX J

Ecological Contaminants NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
of Concern HQn HQl HQn HQl HQn HQl HQn HQl HQn HQl HQn HQl

Cadmium 6.7E-01 6.7E-02 2.6E-02 2.6E-03 1.0E-02 1.0E-03 6.7E-03 6.7E-04 2.3E-01 4.4E-02 1.1E-02 2.1E-03
Copper 6.2E-01 6.2E-02 1.1E-01 1.1E-02 3.3E-02 3.3E-03 2.1E-02 2.1E-03 9.6E-01 9.6E-02 1.0E-01 1.0E-02
Lead 1.1E+00 1.1E-01 1.5E-01 1.5E-02 2.8E-02 2.8E-03 1.8E-02 1.8E-03 3.3E+00 3.2E-01 1.3E-01 1.3E-02

Lithium 1.5E-01 7.3E-02 3.1E-02 1.5E-02 1.3E-02 6.2E-03 3.0E-02 1.5E-02 NA NA NA NA
Manganese 5.7E-01 2.1E-01 1.1E-01 4.2E-02 2.5E-02 9.3E-03 6.5E-02 2.4E-02 2.0E-01 1.3E-01 8.2E-02 5.5E-02
Selenium 1.8E+00 1.8E-01 3.8E-01 3.8E-02 1.4E-01 1.4E-02 5.5E-02 5.5E-03 1.0E+00 1.0E-01 9.4E-02 9.4E-03
Vanadium 8.6E-01 8.6E-02 6.2E-02 6.2E-03 9.8E-03 9.8E-04 4.3E-02 4.3E-03 8.3E+00 8.3E-01 2.3E+00 2.3E-01

Zinc 8.2E-01 2.1E-01 7.8E-02 2.0E-02 2.7E-02 6.8E-03 1.6E-02 4.1E-03 7.8E-01 3.0E-01 6.4E-02 2.5E-02
Carbazole 1.2E-04 1.2E-05 1.5E-05 1.5E-06 4.5E-06 4.5E-07 5.9E-06 5.9E-07 NA NA NA NA

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA
2-butanone 8.4E-07 3.2E-07 1.4E-05 5.4E-06 1.8E-05 6.9E-06 5.9E-07 2.3E-07 NA NA NA NA

4-Isopropyltoluene 5.3E-05 5.3E-06 4.5E-05 4.5E-07 4.9E-05 4.8E-06 1.2E-05 1.2E-06 NA NA NA NA
Acetone 8.7E-04 1.7E-04 2.9E-02 5.8E-03 3.8E-02 7.6E-03 1.1E-03 2.1E-04 NA NA NA NA

Ethyl benzene 1.4E-05 1.4E-06 2.7E-06 2.7E-07 9.9E-07 9.9E-08 7.4E-07 7.4E-08 NA NA NA NA
Methyl Acetate NA NA NA NA NA NA NA NA NA NA NA NA

Methylene chloride 5.5E-05 6.5E-06 2.6E-04 3.1E-05 3.4E-04 3.9E-05 1.9E-05 2.3E-06 NA NA NA NA
MPXylene 2.1E-03 1.7E-03 4.4E-04 3.5E-04 1.8E-04 1.4E-04 4.3E-04 3.5E-04 NA NA NA NA
O-Xylene 1.2E-03 9.6E-04 2.5E-04 2.0E-04 1.0E-04 8.2E-05 2.5E-04 2.0E-04 NA NA NA NA

Tert-butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 7.7E-06 7.7E-07 6.5E-06 6.5E-08 7.1E-06 7.0E-07 1.8E-06 1.8E-07 NA NA NA NA

Total Xylenes 3.3E-03 2.6E-03 1.9E-03 1.5E-03 1.8E-03 1.5E-03 7.2E-04 5.8E-04 NA NA NA NA

Shaded cells exceed 1.0
NA = None Available

TABLE 6-4 SUMMARY OF FOOD-WEB RISK CHARACTERIZATION FOR OCCP AREAS OF CONCERN 3, 4, AND 5 FORMER

LOOW

Shrew Rabbit White-Tailed Deer Red fox Robin Hawk
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EU8-EU8-2-AMINO-4,6-DINITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_2-AMINO-4,6-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 18

Percent Non-Detects 48.65%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.068 Minimum Detected -2.688

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 23.28 Mean of Detected 0.762

SD of Detected 44.72 SD of Detected 2.518

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.599 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.03 Mean -0.575

SD 33.72 SD 2.295

   95% DL/2 (t) UCL 21.39    95%  H-Stat (DL/2) UCL 38.58

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.173

SD in Log Scale 2.862

Mean in Original Scale 12.01

SD in Original Scale 33.73

   95% t UCL 21.37

   95% Percentile Bootstrap UCL 21.51

   95% BCA Bootstrap UCL 25.59

   95% H-UCL 205.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.28 Data appear Lognormal at 5% Significance Level

Theta Star 83.21

nu star 10.63

A-D Test Statistic 1.26 Nonparametric Statistics

5% A-D Critical Value 0.847 Kaplan-Meier (KM) Method

K-S Test Statistic 0.847 Mean 12.02

5% K-S Critical Value 0.216 SD 33.27

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.619

   95% KM (t) UCL 21.5

Assuming Gamma Distribution    95% KM (z) UCL 21.26

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.38

Minimum 0.000001    95% KM (bootstrap t) UCL 32.07

Maximum 170    95% KM (BCA) UCL 22.4

Mean 11.96    95% KM (Percentile Bootstrap) UCL 21.63

Median 0.068 95% KM (Chebyshev) UCL 36.51

SD 33.75 97.5% KM (Chebyshev) UCL 47.11

k star 0.103 99% KM (Chebyshev) UCL 67.93

Theta star 115.5

Nu star 7.658 Potential UCLs to Use

AppChi2 2.538    99% KM (Chebyshev) UCL 67.93

   95% Gamma Approximate UCL 36.07

   95% Adjusted Gamma UCL 37.96

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-2-NITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_2-NITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 32

Percent Non-Detects 86.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.1 Minimum Detected -2.303

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 2.985 Mean of Detected -0.778

SD of Detected 6.159 SD of Detected 1.998

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.745 Maximum Non-Detect -0.294

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.571 Shapiro Wilk Test Statistic 0.803

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.532 Mean -1.887

SD 2.278 SD 0.947

   95% DL/2 (t) UCL 1.164    95%  H-Stat (DL/2) UCL 0.343

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.163

SD in Log Scale 1.154

Mean in Original Scale 0.514

SD in Original Scale 2.282

   95% t UCL 1.148

   95% Percentile Bootstrap UCL 1.259

   95% BCA Bootstrap UCL 1.678

   95% H-UCL 0.367

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.277 Data appear Lognormal at 5% Significance Level

Theta Star 10.79

nu star 2.765

A-D Test Statistic 0.858 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 0.507

5% K-S Critical Value 0.378 SD 2.25

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.414

   95% KM (t) UCL 1.206

Assuming Gamma Distribution    95% KM (z) UCL 1.188

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.141

Minimum 0.000001    95% KM (bootstrap t) UCL 14.07

Maximum 14    95% KM (BCA) UCL 1.754

Mean 0.659    95% KM (Percentile Bootstrap) UCL 1.27

Median 0.000001 95% KM (Chebyshev) UCL 2.31

SD 2.379 97.5% KM (Chebyshev) UCL 3.091

k star 0.0986 99% KM (Chebyshev) UCL 4.623

Theta star 6.685

Nu star 7.294 Potential UCLs to Use

AppChi2 2.333  97.5% KM (Chebyshev) UCL 3.091

   95% Gamma Approximate UCL 2.06

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 2.171

Note: DL/2 is not a recommended method.



EU8-EU8-4-AMINO-2,6-DINITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_4-AMINO-2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 23

Percent Non-Detects 62.16%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Maximum Detected 130 Maximum Detected 4.868

Mean of Detected 18.87 Mean of Detected 0.851

SD of Detected 37.89 SD of Detected 2.21

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.893

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.23 Mean -0.973

SD 24.56 SD 2.007

   95% DL/2 (t) UCL 14.05    95%  H-Stat (DL/2) UCL 9.891

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.793

SD in Log Scale 3.48

Mean in Original Scale 7.162

SD in Original Scale 24.58

   95% t UCL 13.99

   95% Percentile Bootstrap UCL 14.24

   95% BCA Bootstrap UCL 17.97

   95% H-UCL 856.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.304 Data appear Lognormal at 5% Significance Level

Theta Star 62.12

nu star 8.506

A-D Test Statistic 1.134 Nonparametric Statistics

5% A-D Critical Value 0.827 Kaplan-Meier (KM) Method

K-S Test Statistic 0.827 Mean 7.272

5% K-S Critical Value 0.247 SD 24.22

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.131

   95% KM (t) UCL 14.25

Assuming Gamma Distribution    95% KM (z) UCL 14.07

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.09

Minimum 0.000001    95% KM (bootstrap t) UCL 26.78

Maximum 130    95% KM (BCA) UCL 14.87

Mean 7.14    95% KM (Percentile Bootstrap) UCL 14.53

Median 0.000001 95% KM (Chebyshev) UCL 25.28

SD 24.59 97.5% KM (Chebyshev) UCL 33.07

k star 0.0928 99% KM (Chebyshev) UCL 48.38

Theta star 76.95

Nu star 6.866 Potential UCLs to Use

AppChi2 2.098    99% KM (Chebyshev) UCL 48.38

   95% Gamma Approximate UCL 23.37

   95% Adjusted Gamma UCL 24.7

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-1,3-DINITROBENZENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_1,3-DINITROBENZENE

General Statistics

Number of Valid Data 37 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 30

Percent Non-Detects 81.08%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 3.3 Maximum Detected 1.194

Mean of Detected 1.027 Mean of Detected -0.499

SD of Detected 1.12 SD of Detected 1.155

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.59%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.339 Mean -1.658

SD 0.58 SD 0.927

   95% DL/2 (t) UCL 0.5    95%  H-Stat (DL/2) UCL 0.418

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.108

SD in Log Scale 1.117

Mean in Original Scale 0.28

SD in Original Scale 0.59

   95% t UCL 0.444

   95% Percentile Bootstrap UCL 0.456

   95% BCA Bootstrap UCL 0.535

   95% H-UCL 0.363

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.717 Data appear Normal at 5% Significance Level

Theta Star 1.433

nu star 10.03

A-D Test Statistic 0.242 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 0.307

5% K-S Critical Value 0.319 SD 0.571

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.102

   95% KM (t) UCL 0.479

Assuming Gamma Distribution    95% KM (z) UCL 0.475

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.446

Minimum 0.000001    95% KM (bootstrap t) UCL 0.668

Maximum 3.3    95% KM (BCA) UCL 0.938

Mean 0.264    95% KM (Percentile Bootstrap) UCL 0.713

Median 0.000001 95% KM (Chebyshev) UCL 0.751

SD 0.623 97.5% KM (Chebyshev) UCL 0.943

k star 0.109 99% KM (Chebyshev) UCL 1.321

Theta star 2.424

Nu star 8.071 Potential UCLs to Use

AppChi2 2.776    95% KM (t) UCL 0.479

   95% Gamma Approximate UCL 0.768    95% KM (Percentile Bootstrap) UCL 0.713

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 0.807

Note: DL/2 is not a recommended method.



EU8-EU8-2,4-DINITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_2,4-DINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 16

Percent Non-Detects 43.24%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Maximum Detected 26 Maximum Detected 3.258

Mean of Detected 3.251 Mean of Detected 0.221

SD of Detected 6.247 SD of Detected 1.275

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.76%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.507 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.916 Mean -0.724

SD 4.908 SD 1.503

   95% DL/2 (t) UCL 3.278    95%  H-Stat (DL/2) UCL 3.197

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.06

SD in Log Scale 1.856

Mean in Original Scale 1.886

SD in Original Scale 4.919

   95% t UCL 3.251

   95% Percentile Bootstrap UCL 3.333

   95% BCA Bootstrap UCL 4.02

   95% H-UCL 5.751

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.58 Data appear Lognormal at 5% Significance Level

Theta Star 5.609

nu star 24.34

A-D Test Statistic 1.592 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

K-S Test Statistic 0.793 Mean 1.947

5% K-S Critical Value 0.198 SD 4.83

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.814

   95% KM (t) UCL 3.32

Assuming Gamma Distribution    95% KM (z) UCL 3.285

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.29

Minimum 0.000001    95% KM (bootstrap t) UCL 7.509

Maximum 26    95% KM (BCA) UCL 3.601

Mean 1.845    95% KM (Percentile Bootstrap) UCL 3.381

Median 0.28 95% KM (Chebyshev) UCL 5.493

SD 4.934 97.5% KM (Chebyshev) UCL 7.028

k star 0.13 99% KM (Chebyshev) UCL 10.04

Theta star 14.14

Nu star 9.657 Potential UCLs to Use

AppChi2 3.728  97.5% KM (Chebyshev) UCL 7.028

   95% Gamma Approximate UCL 4.779

   95% Adjusted Gamma UCL 4.992

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-2,6-DINITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_2,6-DINITROTOLUENE

General Statistics

Number of Valid Data 36 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 17

Percent Non-Detects 47.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.897

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 3.139 Mean of Detected 0.18

SD of Detected 5.338 SD of Detected 1.395

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 63.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.593 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.733 Mean -0.842

SD 4.115 SD 1.537

   95% DL/2 (t) UCL 2.891    95%  H-Stat (DL/2) UCL 3.103

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.323

SD in Log Scale 2.019

Mean in Original Scale 1.696

SD in Original Scale 4.129

   95% t UCL 2.859

   95% Percentile Bootstrap UCL 2.899

   95% BCA Bootstrap UCL 3.568

   95% H-UCL 7.336

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.571 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.502

nu star 21.68

A-D Test Statistic 0.817 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 1.74

5% K-S Critical Value 0.208 SD 4.054

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.694

   95% KM (t) UCL 2.913

Assuming Gamma Distribution    95% KM (z) UCL 2.882

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.888

Minimum 0.000001    95% KM (bootstrap t) UCL 4.821

Maximum 22    95% KM (BCA) UCL 3.104

Mean 1.657    95% KM (Percentile Bootstrap) UCL 3.005

Median 0.165 95% KM (Chebyshev) UCL 4.766

SD 4.145 97.5% KM (Chebyshev) UCL 6.076

k star 0.124 99% KM (Chebyshev) UCL 8.648

Theta star 13.37

Nu star 8.925 Potential UCLs to Use

AppChi2 3.282    95% KM (BCA) UCL 3.104

   95% Gamma Approximate UCL 4.506

   95% Adjusted Gamma UCL 4.728

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-1,3,5-TRINITROBENZENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_1,3,5-TRINITROBENZENE

General Statistics

Number of Valid Data 37 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 22

Percent Non-Detects 59.46%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 45 Maximum Detected 3.807

Mean of Detected 4.922 Mean of Detected -0.115

SD of Detected 11.66 SD of Detected 1.821

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.78%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.469 Shapiro Wilk Test Statistic 0.919

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.11 Mean -1.164

SD 7.643 SD 1.526

   95% DL/2 (t) UCL 4.231    95%  H-Stat (DL/2) UCL 2.178

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.599

SD in Log Scale 1.857

Mean in Original Scale 2.069

SD in Original Scale 7.653

   95% t UCL 4.193

   95% Percentile Bootstrap UCL 4.382

   95% BCA Bootstrap UCL 5.795

   95% H-UCL 3.371

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.354 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 13.9

nu star 10.62

A-D Test Statistic 1.208 Nonparametric Statistics

5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method

K-S Test Statistic 0.817 Mean 2.086

5% K-S Critical Value 0.237 SD 7.544

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.284

   95% KM (t) UCL 4.254

Assuming Gamma Distribution    95% KM (z) UCL 4.198

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.209

Minimum 0.000001    95% KM (bootstrap t) UCL 15.08

Maximum 45    95% KM (BCA) UCL 4.36

Mean 2.085    95% KM (Percentile Bootstrap) UCL 4.426

Median 0.000001 95% KM (Chebyshev) UCL 7.683

SD 7.664 97.5% KM (Chebyshev) UCL 10.1

k star 0.109 99% KM (Chebyshev) UCL 14.86

Theta star 19.19

Nu star 8.04 Potential UCLs to Use

AppChi2 2.758    95% KM (t) UCL 4.254

   95% Gamma Approximate UCL 6.079

   95% Adjusted Gamma UCL 6.387

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-2,4,6-TRINITROTOLUENE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_2,4,6-TRINITROTOLUENE

General Statistics

Number of Valid Data 37 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 20

Percent Non-Detects 54.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.25 Minimum Detected -1.386

Maximum Detected 19000 Maximum Detected 9.852

Mean of Detected 1429 Mean of Detected 1.687

SD of Detected 4699 SD of Detected 3.156

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 59.46%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.352 Shapiro Wilk Test Statistic 0.78

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 656.7 Mean -0.311

SD 3215 SD 2.841

   95% DL/2 (t) UCL 1549    95%  H-Stat (DL/2) UCL 444.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.793

SD in Log Scale 4.941

Mean in Original Scale 656.6

SD in Original Scale 3215

   95% t UCL 1549

   95% Percentile Bootstrap UCL 1683

   95% BCA Bootstrap UCL 2476

   95% H-UCL 12079113

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.154 Data do not follow a Discernable Distribution (0.05)

Theta Star 9286

nu star 5.233

A-D Test Statistic 3.392 Nonparametric Statistics

5% A-D Critical Value 0.906 Kaplan-Meier (KM) Method

K-S Test Statistic 0.906 Mean 656.7

5% K-S Critical Value 0.234 SD 3171

Data not Gamma Distributed at 5% Significance Level SE of Mean 537.4

   95% KM (t) UCL 1564

Assuming Gamma Distribution    95% KM (z) UCL 1541

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1549

Minimum 0.000001    95% KM (bootstrap t) UCL 255134

Maximum 19000    95% KM (BCA) UCL 1683

Mean 656.6    95% KM (Percentile Bootstrap) UCL 1682

Median 0.000001 95% KM (Chebyshev) UCL 2999

SD 3215 97.5% KM (Chebyshev) UCL 4013

k star 0.0775 99% KM (Chebyshev) UCL 6004

Theta star 8469

Nu star 5.737 Potential UCLs to Use

AppChi2 1.507    99% KM (Chebyshev) UCL 6004

   95% Gamma Approximate UCL 2500

   95% Adjusted Gamma UCL 2661

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-ACETONE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_ACETONE

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.0602 Minimum of Log Data -2.81

Maximum 2.38 Maximum of Log Data 0.867

Mean 0.877 Mean of log Data -0.899

Median 0.235 SD of log Data 1.427

SD 0.913

Std. Error of Mean 0.275

Coefficient of Variation 1.041

Skewness 0.61

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.857

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.375    95% H-UCL 6.464

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.915

   95% Adjusted-CLT UCL (Chen-1995) 1.383  97.5% Chebyshev (MVUE) UCL 3.758

   95% Modified-t UCL (Johnson-1978) 1.384    99% Chebyshev (MVUE) UCL 5.415

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.625 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.402

MLE of Mean 0.877

MLE of Standard Deviation 1.109

nu star 13.76

Approximate Chi Square Value (.05) 6.405 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 1.329

Adjusted Chi Square Value 5.607    95% Jackknife UCL 1.375

   95% Standard Bootstrap UCL 1.304

Anderson-Darling Test Statistic 0.808    95% Bootstrap-t UCL 1.453

Anderson-Darling 5% Critical Value 0.761    95% Hall's Bootstrap UCL 1.267

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 1.323

Kolmogorov-Smirnov 5% Critical Value 0.265    95% BCA Bootstrap UCL 1.369

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.076

97.5% Chebyshev(Mean, Sd) UCL 2.595

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.615

Use 95% Approximate Gamma UCL 1.883

   95% Approximate Gamma UCL 1.883

   95% Adjusted Gamma UCL 2.15

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



EU8-EU8-ANTIMONY-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_ANTIMONY

General Statistics

Number of Valid Data 37 Number of Detected Data 15

Number of Distinct Detected Data 12 Number of Non-Detect Data 22

Percent Non-Detects 59.46%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.36 Minimum Detected -1.022

Maximum Detected 10.1 Maximum Detected 2.313

Mean of Detected 2.196 Mean of Detected 0.43

SD of Detected 2.432 SD of Detected 0.815

Minimum Non-Detect 0.52 Minimum Non-Detect -0.654

Maximum Non-Detect 15 Maximum Non-Detect 2.708

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.647 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.814 Mean 0.0351

SD 2.238 SD 1.061

   95% DL/2 (t) UCL 2.435    95%  H-Stat (DL/2) UCL 2.81

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.309

SD in Log Scale 0.889

Mean in Original Scale 1.192

SD in Original Scale 1.75

   95% t UCL 1.678

   95% Percentile Bootstrap UCL 1.708

   95% BCA Bootstrap UCL 1.944

   95% H-UCL 1.524

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.283 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.711

nu star 38.49

A-D Test Statistic 0.736 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 1.271

5% K-S Critical Value 0.225 SD 1.78

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.319

   95% KM (t) UCL 1.81

Assuming Gamma Distribution    95% KM (z) UCL 1.796

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.739

Minimum 0.000001    95% KM (bootstrap t) UCL 2.236

Maximum 10.1    95% KM (BCA) UCL 2.095

Mean 1.083    95% KM (Percentile Bootstrap) UCL 1.906

Median 0.415 95% KM (Chebyshev) UCL 2.661

SD 1.858 97.5% KM (Chebyshev) UCL 3.262

k star 0.134 99% KM (Chebyshev) UCL 4.443

Theta star 8.07

Nu star 9.932 Potential UCLs to Use

AppChi2 3.899    95% KM (t) UCL 1.81

   95% Gamma Approximate UCL 2.759

   95% Adjusted Gamma UCL 2.879

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-ARSENIC-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_ARSENIC

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 27.1 Maximum Detected 3.3

Mean of Detected 5.451 Mean of Detected 1.306

SD of Detected 5.923 SD of Detected 0.83

Minimum Non-Detect 15 Minimum Non-Detect 2.708

Maximum Non-Detect 15 Maximum Non-Detect 2.708

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.691 Shapiro Wilk Test Statistic 0.922

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.507 Mean 1.325

SD 5.85 SD 0.826

   95% DL/2 (t) UCL 7.13    95%  H-Stat (DL/2) UCL 7.169

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 21.49 Mean in Log Scale 1.303

SD 4.203 SD in Log Scale 0.818

   95% MLE (t) UCL 22.65 Mean in Original Scale 5.392

   95% MLE (Tiku) UCL 24.94 SD in Original Scale 5.851

   95% t UCL 7.016

   95% Percentile Bootstrap UCL 7.058

   95% BCA Bootstrap UCL 7.41

   95% H UCL 6.936

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.326 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.112

nu star 95.45

A-D Test Statistic 1.89 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 5.402

5% K-S Critical Value 0.15 SD 5.783

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.967

   95% KM (t) UCL 7.034

Assuming Gamma Distribution    95% KM (z) UCL 6.992

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.034

Minimum 1.1    95% KM (bootstrap t) UCL 7.655

Maximum 27.1    95% KM (BCA) UCL 7.107

Mean 5.437    95% KM (Percentile Bootstrap) UCL 7.086

Median 3.2 95% KM (Chebyshev) UCL 9.616

SD 5.841 97.5% KM (Chebyshev) UCL 11.44

k star 1.361 99% KM (Chebyshev) UCL 15.02

Theta star 3.994

Nu star 100.7 Potential UCLs to Use

AppChi2 78.58    95% KM (Chebyshev) UCL 9.616

   95% Gamma Approximate UCL 6.97

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 7.046

Note: DL/2 is not a recommended method.



EU8-EU8-BARIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_BARIUM

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 5.4 Minimum of Log Data 1.686

Maximum 9710 Maximum of Log Data 9.181

Mean 1367 Mean of log Data 6.103

Median 430 SD of log Data 1.643

SD 2068

Std. Error of Mean 339.9

Coefficient of Variation 1.513

Skewness 2.311

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.674 Shapiro Wilk Test Statistic 0.946

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1941    95% H-UCL 4159

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4082

   95% Adjusted-CLT UCL (Chen-1995) 2064  97.5% Chebyshev (MVUE) UCL 5158

   95% Modified-t UCL (Johnson-1978) 1962    99% Chebyshev (MVUE) UCL 7271

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.532 Data appear Lognormal at 5% Significance Level

Theta Star 2570

MLE of Mean 1367

MLE of Standard Deviation 1874

nu star 39.35

Approximate Chi Square Value (.05) 25.98 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 1926

Adjusted Chi Square Value 25.51    95% Jackknife UCL 1941

   95% Standard Bootstrap UCL 1912

Anderson-Darling Test Statistic 1.504    95% Bootstrap-t UCL 2177

Anderson-Darling 5% Critical Value 0.807    95% Hall's Bootstrap UCL 2221

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 1954

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 2079

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2848

97.5% Chebyshev(Mean, Sd) UCL 3489

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4749

Use 95% Chebyshev (Mean, Sd) UCL 2848

   95% Approximate Gamma UCL 2070

   95% Adjusted Gamma UCL 2108

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



EU8-EU8-BORON-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_BORON

General Statistics

Number of Valid Data 37 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 33

Percent Non-Detects 89.19%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.1 Minimum Detected 1.411

Maximum Detected 57.2 Maximum Detected 4.047

Mean of Detected 32.83 Mean of Detected 3.032

SD of Detected 27.7 SD of Detected 1.263

Minimum Non-Detect 18 Minimum Non-Detect 2.89

Maximum Non-Detect 225 Maximum Non-Detect 5.416

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.822 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 27.76 Mean 3.09

SD 23.92 SD 0.656

   95% DL/2 (t) UCL 34.4    95%  H-Stat (DL/2) UCL 34.03

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.115

SD in Log Scale 0.793

Mean in Original Scale 11.63

SD in Original Scale 12.29

   95% t UCL 15.05

   95% Percentile Bootstrap UCL 15.19

   95% BCA Bootstrap UCL 16.26

   95% H-UCL 15.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.474 Data appear Normal at 5% Significance Level

Theta Star 69.29

nu star 3.79

A-D Test Statistic 0.436 Nonparametric Statistics

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method

K-S Test Statistic 0.665 Mean 12.16

5% K-S Critical Value 0.401 SD 12.62

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.52

   95% KM (t) UCL 19.79

Assuming Gamma Distribution    95% KM (z) UCL 19.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.73

Minimum 0.000001    95% KM (bootstrap t) UCL 20.07

Maximum 57.2    95% KM (BCA) UCL 57.2

Mean 14.55    95% KM (Percentile Bootstrap) UCL 56

Median 8.269 95% KM (Chebyshev) UCL 31.86

SD 15.75 97.5% KM (Chebyshev) UCL 40.39

k star 0.201 99% KM (Chebyshev) UCL 57.14

Theta star 72.53

Nu star 14.84 Potential UCLs to Use

AppChi2 7.151    95% KM (t) UCL 19.79

   95% Gamma Approximate UCL 30.19    95% KM (Percentile Bootstrap) UCL 56

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.



EU8-EU8-CADMIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_CADMIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 27

Number of Distinct Detected Data 26 Number of Non-Detect Data 10

Percent Non-Detects 27.03%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 184 Maximum Detected 5.215

Mean of Detected 15.21 Mean of Detected 0.89

SD of Detected 36.01 SD of Detected 2.084

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 0.75 Maximum Non-Detect -0.288

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.05%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.447 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.18 Mean 0.308

SD 31.33 SD 2.02

   95% DL/2 (t) UCL 19.87    95%  H-Stat (DL/2) UCL 37.13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.311

SD in Log Scale 2.022

Mean in Original Scale 11.18

SD in Original Scale 31.33

   95% t UCL 19.88

   95% Percentile Bootstrap UCL 20.49

   95% BCA Bootstrap UCL 27.64

   95% H-UCL 37.48

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.349 Data appear Lognormal at 5% Significance Level

Theta Star 43.61

nu star 18.84

A-D Test Statistic 1.304 Nonparametric Statistics

5% A-D Critical Value 0.838 Kaplan-Meier (KM) Method

K-S Test Statistic 0.838 Mean 11.18

5% K-S Critical Value 0.181 SD 30.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.177

   95% KM (t) UCL 19.92

Assuming Gamma Distribution    95% KM (z) UCL 19.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.88

Minimum 0.000001    95% KM (bootstrap t) UCL 35.4

Maximum 184    95% KM (BCA) UCL 20.82

Mean 11.1    95% KM (Percentile Bootstrap) UCL 20.57

Median 0.52 95% KM (Chebyshev) UCL 33.75

SD 31.36 97.5% KM (Chebyshev) UCL 43.51

k star 0.148 99% KM (Chebyshev) UCL 62.69

Theta star 75.13

Nu star 10.93 Potential UCLs to Use

AppChi2 4.534    99% KM (Chebyshev) UCL 62.69

   95% Gamma Approximate UCL 26.77

   95% Adjusted Gamma UCL 27.87

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-CHROMIUM (HEXAVALENT)-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_CHROMIUM (HEXAVALENT)

General Statistics

Number of Valid Data 26 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 5

Percent Non-Detects 19.23%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.42 Minimum Detected -0.868

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 12.18 Mean of Detected 0.914

SD of Detected 36.62 SD of Detected 1.533

Minimum Non-Detect 0.24 Minimum Non-Detect -1.427

Maximum Non-Detect 3.6 Maximum Non-Detect 1.281

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.333 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.924 Mean 0.45

SD 33.09 SD 1.744

   95% DL/2 (t) UCL 21.01    95%  H-Stat (DL/2) UCL 25.15

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.356

SD in Log Scale 1.842

Mean in Original Scale 9.879

SD in Original Scale 33.1

   95% t UCL 20.97

   95% Percentile Bootstrap UCL 22.33

   95% BCA Bootstrap UCL 30.69

   95% H-UCL 31.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.386 Data do not follow a Discernable Distribution (0.05)

Theta Star 31.57

nu star 16.2

A-D Test Statistic 2.25 Nonparametric Statistics

5% A-D Critical Value 0.823 Kaplan-Meier (KM) Method

K-S Test Statistic 0.823 Mean 9.945

5% K-S Critical Value 0.203 SD 32.44

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.519

   95% KM (t) UCL 21.08

Assuming Gamma Distribution    95% KM (z) UCL 20.67

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.03

Minimum 0.000001    95% KM (bootstrap t) UCL 76.29

Maximum 170    95% KM (BCA) UCL 23.15

Mean 9.835    95% KM (Percentile Bootstrap) UCL 22.4

Median 1.2 95% KM (Chebyshev) UCL 38.36

SD 33.11 97.5% KM (Chebyshev) UCL 50.66

k star 0.183 99% KM (Chebyshev) UCL 74.81

Theta star 53.67

Nu star 9.529 Potential UCLs to Use

AppChi2 3.65    99% KM (Chebyshev) UCL 74.81

   95% Gamma Approximate UCL 25.68

   95% Adjusted Gamma UCL 27.47

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-CHROMIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_CHROMIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 33 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.2 Minimum Detected 1.825

Maximum Detected 4960 Maximum Detected 8.509

Mean of Detected 223.9 Mean of Detected 3.907

SD of Detected 827.4 SD of Detected 1.349

Minimum Non-Detect 8.8 Minimum Non-Detect 2.175

Maximum Non-Detect 8.8 Maximum Non-Detect 2.175

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.262 Shapiro Wilk Test Statistic 0.901

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 218 Mean 3.842

SD 816.6 SD 1.389

   95% DL/2 (t) UCL 444.6    95%  H-Stat (DL/2) UCL 237.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 185.5 Mean in Log Scale 3.832

SD 832.5 SD in Log Scale 1.408

   95% MLE (t) UCL 416.6 Mean in Original Scale 218

   95% MLE (Tiku) UCL 392.7 SD in Original Scale 816.6

   95% t UCL 444.6

   95% Percentile Bootstrap UCL 476.4

   95% BCA Bootstrap UCL 666.7

   95% H UCL 245.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data do not follow a Discernable Distribution (0.05)

Theta Star 540

nu star 29.85

A-D Test Statistic 4.479 Nonparametric Statistics

5% A-D Critical Value 0.827 Kaplan-Meier (KM) Method

K-S Test Statistic 0.827 Mean 218

5% K-S Critical Value 0.157 SD 805.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 134.3

   95% KM (t) UCL 444.8

Assuming Gamma Distribution    95% KM (z) UCL 438.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 444.6

Minimum 0.000001    95% KM (bootstrap t) UCL 2413

Maximum 4960    95% KM (BCA) UCL 480.7

Mean 217.9    95% KM (Percentile Bootstrap) UCL 476.9

Median 29.3 95% KM (Chebyshev) UCL 803.4

SD 816.6 97.5% KM (Chebyshev) UCL 1057

k star 0.335 99% KM (Chebyshev) UCL 1554

Theta star 650.8

Nu star 24.77 Potential UCLs to Use

AppChi2 14.44  97.5% KM (Chebyshev) UCL 1057

   95% Gamma Approximate UCL 373.8

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 382.9

Note: DL/2 is not a recommended method.



EU8-EU8-COBALT-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_COBALT

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 30 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 43.3 Maximum Detected 3.768

Mean of Detected 8.333 Mean of Detected 1.854

SD of Detected 8.26 SD of Detected 0.673

Minimum Non-Detect 2.9 Minimum Non-Detect 1.065

Maximum Non-Detect 2.9 Maximum Non-Detect 1.065

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.62 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.147 Mean 1.814

SD 8.222 SD 0.706

   95% DL/2 (t) UCL 10.43    95%  H-Stat (DL/2) UCL 10.06

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.463 Mean in Log Scale 1.824

SD 8.925 SD in Log Scale 0.686

   95% MLE (t) UCL 9.94 Mean in Original Scale 8.167

   95% MLE (Tiku) UCL 9.838 SD in Original Scale 8.207

   95% t UCL 10.44

   95% Percentile Bootstrap UCL 10.59

   95% BCA Bootstrap UCL 11.25

   95% H UCL 9.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.876 Data appear Lognormal at 5% Significance Level

Theta Star 4.442

nu star 135.1

A-D Test Statistic 1.657 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 8.175

5% K-S Critical Value 0.149 SD 8.09

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.349

   95% KM (t) UCL 10.45

Assuming Gamma Distribution    95% KM (z) UCL 10.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.45

Minimum 0.000001    95% KM (bootstrap t) UCL 12.74

Maximum 43.3    95% KM (BCA) UCL 10.68

Mean 8.108    95% KM (Percentile Bootstrap) UCL 10.51

Median 6 95% KM (Chebyshev) UCL 14.05

SD 8.259 97.5% KM (Chebyshev) UCL 16.6

k star 0.83 99% KM (Chebyshev) UCL 21.6

Theta star 9.764

Nu star 61.45 Potential UCLs to Use

AppChi2 44.42    95% KM (Chebyshev) UCL 14.05

   95% Gamma Approximate UCL 11.22

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 11.38

Note: DL/2 is not a recommended method.



EU8-EU8-COPPER-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_COPPER

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.194

Maximum 4790 Maximum of Log Data 8.474

Mean 359.1 Mean of log Data 4.519

Median 60.3 SD of log Data 1.634

SD 838.8

Std. Error of Mean 137.9

Coefficient of Variation 2.336

Skewness 4.463

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.447 Shapiro Wilk Test Statistic 0.959

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 591.9    95% H-UCL 834.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 823.4

   95% Adjusted-CLT UCL (Chen-1995) 694  97.5% Chebyshev (MVUE) UCL 1040

   95% Modified-t UCL (Johnson-1978) 608.8    99% Chebyshev (MVUE) UCL 1465

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.45 Data appear Lognormal at 5% Significance Level

Theta Star 798

MLE of Mean 359.1

MLE of Standard Deviation 535.3

nu star 33.3

Approximate Chi Square Value (.05) 21.1 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 585.9

Adjusted Chi Square Value 20.68    95% Jackknife UCL 591.9

   95% Standard Bootstrap UCL 580

Anderson-Darling Test Statistic 2.016    95% Bootstrap-t UCL 930.3

Anderson-Darling 5% Critical Value 0.819    95% Hall's Bootstrap UCL 1354

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 609.4

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 749.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 960.2

97.5% Chebyshev(Mean, Sd) UCL 1220

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1731

Use 95% Chebyshev (Mean, Sd) UCL 960.2

   95% Approximate Gamma UCL 566.5

   95% Adjusted Gamma UCL 578.1

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



EU8-EU8-HMX-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_HMX

General Statistics

Number of Valid Data 37 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 30

Percent Non-Detects 81.08%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.067 Minimum Detected -2.703

Maximum Detected 56 Maximum Detected 4.025

Mean of Detected 8.728 Mean of Detected -0.184

SD of Detected 20.86 SD of Detected 2.291

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.19%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.489 Shapiro Wilk Test Statistic 0.923

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.772 Mean -1.692

SD 9.174 SD 1.285

   95% DL/2 (t) UCL 4.318    95%  H-Stat (DL/2) UCL 0.756

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.366

SD in Log Scale 1.763

Mean in Original Scale 1.734

SD in Original Scale 9.181

   95% t UCL 4.283

   95% Percentile Bootstrap UCL 4.722

   95% BCA Bootstrap UCL 7.711

   95% H-UCL 1.202

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.263 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 33.14

nu star 3.687

A-D Test Statistic 0.815 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 1.715

5% K-S Critical Value 0.335 SD 9.059

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.609

   95% KM (t) UCL 4.431

Assuming Gamma Distribution    95% KM (z) UCL 4.361

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.265

Minimum 0.000001    95% KM (bootstrap t) UCL 68.4

Maximum 56    95% KM (BCA) UCL 4.998

Mean 1.899    95% KM (Percentile Bootstrap) UCL 4.729

Median 0.000001 95% KM (Chebyshev) UCL 8.728

SD 9.211 97.5% KM (Chebyshev) UCL 11.76

k star 0.0899 99% KM (Chebyshev) UCL 17.72

Theta star 21.12

Nu star 6.653 Potential UCLs to Use

AppChi2 1.982    95% KM (t) UCL 4.431

   95% Gamma Approximate UCL 6.373

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 6.742

Note: DL/2 is not a recommended method.



EU8-EU8-LEAD-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_LEAD

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 36

Raw Statistics Log-transformed Statistics

Minimum 0.99 Minimum of Log Data -0.0101

Maximum 2760 Maximum of Log Data 7.923

Mean 495.6 Mean of log Data 4.285

Median 75.6 SD of log Data 2.338

SD 779.2

Std. Error of Mean 128.1

Coefficient of Variation 1.572

Skewness 1.559

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.923

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 711.9    95% H-UCL 5808

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3013

   95% Adjusted-CLT UCL (Chen-1995) 741.4  97.5% Chebyshev (MVUE) UCL 3934

   95% Modified-t UCL (Johnson-1978) 717.3    99% Chebyshev (MVUE) UCL 5744

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.34 Data do not follow a Discernable Distribution (0.05)

Theta Star 1459

MLE of Mean 495.6

MLE of Standard Deviation 850.2

nu star 25.14

Approximate Chi Square Value (.05) 14.72 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 706.3

Adjusted Chi Square Value 14.37    95% Jackknife UCL 711.9

   95% Standard Bootstrap UCL 701.8

Anderson-Darling Test Statistic 1.511    95% Bootstrap-t UCL 768.7

Anderson-Darling 5% Critical Value 0.846    95% Hall's Bootstrap UCL 723.6

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 714.3

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 745.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1054

97.5% Chebyshev(Mean, Sd) UCL 1296

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1770

Use 97.5% Chebyshev (Mean, Sd) UCL 1296

   95% Approximate Gamma UCL 846.5

   95% Adjusted Gamma UCL 866.9

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



EU8-EU8-LITHIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_LITHIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 35

Number of Distinct Detected Data 35 Number of Non-Detect Data 2

Percent Non-Detects 5.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.53 Minimum Detected -0.635

Maximum Detected 36.3 Maximum Detected 3.592

Mean of Detected 11.76 Mean of Detected 2.016

SD of Detected 9.798 SD of Detected 1.074

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 1.8 Maximum Non-Detect 0.588

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 32

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 13.51%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.15 Mean 1.865

SD 9.862 SD 1.235

   95% DL/2 (t) UCL 13.89    95%  H-Stat (DL/2) UCL 23.98

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 10.46 Mean in Log Scale 1.891

SD 10.75 SD in Log Scale 1.174

   95% MLE (t) UCL 13.44 Mean in Original Scale 11.17

   95% MLE (Tiku) UCL 13.41 SD in Original Scale 9.848

   95% t UCL 13.9

   95% Percentile Bootstrap UCL 13.8

   95% BCA Bootstrap UCL 14.07

   95% H UCL 21.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.167 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.08

nu star 81.66

A-D Test Statistic 0.456 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

K-S Test Statistic 0.771 Mean 11.16

5% K-S Critical Value 0.152 SD 9.719

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.621

   95% KM (t) UCL 13.9

Assuming Gamma Distribution    95% KM (z) UCL 13.83

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.89

Minimum 0.000001    95% KM (bootstrap t) UCL 14.15

Maximum 36.3    95% KM (BCA) UCL 13.9

Mean 11.12    95% KM (Percentile Bootstrap) UCL 13.84

Median 7.3 95% KM (Chebyshev) UCL 18.23

SD 9.896 97.5% KM (Chebyshev) UCL 21.29

k star 0.484 99% KM (Chebyshev) UCL 27.29

Theta star 22.97

Nu star 35.84 Potential UCLs to Use

AppChi2 23.14    95% KM (Chebyshev) UCL 18.23

   95% Gamma Approximate UCL 17.23

   95% Adjusted Gamma UCL 17.57

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-MANGANESE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_MANGANESE

General Statistics

Number of Valid Observations 37 Number of Distinct Observations 35

Raw Statistics Log-transformed Statistics

Minimum 18.5 Minimum of Log Data 2.918

Maximum 1390 Maximum of Log Data 7.237

Mean 285.6 Mean of log Data 5.287

Median 183 SD of log Data 0.892

SD 272.2

Std. Error of Mean 44.76

Coefficient of Variation 0.953

Skewness 2.29

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.776 Shapiro Wilk Test Statistic 0.987

Shapiro Wilk Critical Value 0.936 Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 361.2    95% H-UCL 412.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 500

   95% Adjusted-CLT UCL (Chen-1995) 377.2  97.5% Chebyshev (MVUE) UCL 590.9

   95% Modified-t UCL (Johnson-1978) 364    99% Chebyshev (MVUE) UCL 769.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.401 Data appear Gamma Distributed at 5% Significance Level

Theta Star 203.9

MLE of Mean 285.6

MLE of Standard Deviation 241.3

nu star 103.7

Approximate Chi Square Value (.05) 81.16 Nonparametric Statistics

Adjusted Level of Significance 0.0431    95% CLT UCL 359.2

Adjusted Chi Square Value 80.3    95% Jackknife UCL 361.2

   95% Standard Bootstrap UCL 358.6

Anderson-Darling Test Statistic 0.421    95% Bootstrap-t UCL 390.7

Anderson-Darling 5% Critical Value 0.766    95% Hall's Bootstrap UCL 411.3

Kolmogorov-Smirnov Test Statistic 0.103    95% Percentile Bootstrap UCL 361.4

Kolmogorov-Smirnov 5% Critical Value 0.148    95% BCA Bootstrap UCL 379.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 480.7

97.5% Chebyshev(Mean, Sd) UCL 565.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 731

Use 95% Approximate Gamma UCL 364.8

   95% Approximate Gamma UCL 364.8

   95% Adjusted Gamma UCL 368.7

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



EU8-EU8-MERCURY-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_MERCURY

General Statistics

Number of Valid Data 37 Number of Detected Data 27

Number of Distinct Detected Data 25 Number of Non-Detect Data 10

Percent Non-Detects 27.03%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.014 Minimum Detected -4.269

Maximum Detected 0.62 Maximum Detected -0.478

Mean of Detected 0.106 Mean of Detected -2.677

SD of Detected 0.129 SD of Detected 0.877

Minimum Non-Detect 0.06 Minimum Non-Detect -2.813

Maximum Non-Detect 0.081 Maximum Non-Detect -2.513

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.97%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.965

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0873 Mean -2.841

SD 0.114 SD 0.795

   95% DL/2 (t) UCL 0.119    95%  H-Stat (DL/2) UCL 0.107

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.806

SD in Log Scale 0.782

Mean in Original Scale 0.0888

SD in Original Scale 0.113

   95% t UCL 0.12

   95% Percentile Bootstrap UCL 0.122

   95% BCA Bootstrap UCL 0.135

   95% H-UCL 0.109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.185 Data appear Lognormal at 5% Significance Level

Theta Star 0.0892

nu star 64

A-D Test Statistic 1.124 Nonparametric Statistics

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 0.0886

5% K-S Critical Value 0.172 SD 0.112

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0188

   95% KM (t) UCL 0.12

Assuming Gamma Distribution    95% KM (z) UCL 0.12

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.12

Minimum 0.014    95% KM (bootstrap t) UCL 0.15

Maximum 0.62    95% KM (BCA) UCL 0.124

Mean 0.0917    95% KM (Percentile Bootstrap) UCL 0.122

Median 0.056 95% KM (Chebyshev) UCL 0.17

SD 0.112 97.5% KM (Chebyshev) UCL 0.206

k star 1.345 99% KM (Chebyshev) UCL 0.275

Theta star 0.0682

Nu star 99.52 Potential UCLs to Use

AppChi2 77.51    95% KM (BCA) UCL 0.124

   95% Gamma Approximate UCL 0.118

   95% Adjusted Gamma UCL 0.119

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-NICKEL-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_NICKEL

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 34 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.8 Minimum Detected 1.917

Maximum Detected 699 Maximum Detected 6.55

Mean of Detected 60.95 Mean of Detected 3.338

SD of Detected 124.4 SD of Detected 1.052

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Non-Detect 2.4 Maximum Non-Detect 0.875

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.887

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 59.34 Mean 3.253

SD 123 SD 1.159

   95% DL/2 (t) UCL 93.48    95%  H-Stat (DL/2) UCL 83.37

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 57.18 Mean in Log Scale 3.269

SD 123.5 SD in Log Scale 1.119

   95% MLE (t) UCL 91.46 Mean in Original Scale 59.36

   95% MLE (Tiku) UCL 87.97 SD in Original Scale 123

   95% t UCL 93.5

   95% Percentile Bootstrap UCL 96.12

   95% BCA Bootstrap UCL 115.8

   95% H UCL 78.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.727 Data do not follow a Discernable Distribution (0.05)

Theta Star 83.87

nu star 52.33

A-D Test Statistic 3.33 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

K-S Test Statistic 0.787 Mean 59.49

5% K-S Critical Value 0.152 SD 121.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 20.22

   95% KM (t) UCL 93.63

Assuming Gamma Distribution    95% KM (z) UCL 92.75

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 93.56

Minimum 0.000001    95% KM (bootstrap t) UCL 158.1

Maximum 699    95% KM (BCA) UCL 98.38

Mean 59.31    95% KM (Percentile Bootstrap) UCL 96.23

Median 21.6 95% KM (Chebyshev) UCL 147.6

SD 123 97.5% KM (Chebyshev) UCL 185.8

k star 0.498 99% KM (Chebyshev) UCL 260.7

Theta star 119.1

Nu star 36.85 Potential UCLs to Use

AppChi2 23.95  97.5% KM (Chebyshev) UCL 185.8

   95% Gamma Approximate UCL 91.23

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 92.99

Note: DL/2 is not a recommended method.



EU8-EU8-RDX-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_RDX

General Statistics

Number of Valid Data 37 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 32

Percent Non-Detects 86.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 6.3 Maximum Detected 1.841

Mean of Detected 1.692 Mean of Detected -0.331

SD of Detected 2.613 SD of Detected 1.382

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Non-Detect 1.4 Maximum Non-Detect 0.336

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.663 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.372 Mean -1.768

SD 1.026 SD 0.922

   95% DL/2 (t) UCL 0.656    95%  H-Stat (DL/2) UCL 0.372

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.359

SD in Log Scale 2.188

Mean in Original Scale 0.247

SD in Original Scale 1.047

   95% t UCL 0.537

   95% Percentile Bootstrap UCL 0.579

   95% BCA Bootstrap UCL 0.82

   95% H-UCL 0.604

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.415 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.075

nu star 4.152

A-D Test Statistic 0.685 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 0.464

5% K-S Critical Value 0.368 SD 0.987

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.182

   95% KM (t) UCL 0.77

Assuming Gamma Distribution    95% KM (z) UCL 0.762

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.742

Minimum 0.000001    95% KM (bootstrap t) UCL 10.56

Maximum 6.3    95% KM (BCA) UCL 1.435

Mean 0.229    95% KM (Percentile Bootstrap) UCL 0.984

Median 0.000001 95% KM (Chebyshev) UCL 1.255

SD 1.05 97.5% KM (Chebyshev) UCL 1.597

k star 0.091 99% KM (Chebyshev) UCL 2.27

Theta star 2.514

Nu star 6.731 Potential UCLs to Use

AppChi2 2.024    95% KM (t) UCL 0.77

   95% Gamma Approximate UCL 0.76

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 0.804

Note: DL/2 is not a recommended method.



EU8-EU8-SELENIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_SELENIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 25

Number of Distinct Detected Data 24 Number of Non-Detect Data 12

Percent Non-Detects 32.43%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.29 Minimum Detected -1.238

Maximum Detected 24 Maximum Detected 3.178

Mean of Detected 2.101 Mean of Detected 0.0465

SD of Detected 4.665 SD of Detected 0.958

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 3.75 Maximum Non-Detect 1.322

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.356 Shapiro Wilk Test Statistic 0.893

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.607 Mean -0.259

SD 3.892 SD 0.996

   95% DL/2 (t) UCL 2.688    95%  H-Stat (DL/2) UCL 1.884

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.273

SD in Log Scale 0.933

Mean in Original Scale 1.556

SD in Original Scale 3.893

   95% t UCL 2.637

   95% Percentile Bootstrap UCL 2.788

   95% BCA Bootstrap UCL 3.698

   95% H-UCL 1.685

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.772 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.722

nu star 38.59

A-D Test Statistic 2.313 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

K-S Test Statistic 0.779 Mean 1.573

5% K-S Critical Value 0.181 SD 3.838

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.644

   95% KM (t) UCL 2.661

Assuming Gamma Distribution    95% KM (z) UCL 2.633

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.654

Minimum 0.000001    95% KM (bootstrap t) UCL 6.71

Maximum 24    95% KM (BCA) UCL 2.841

Mean 1.481    95% KM (Percentile Bootstrap) UCL 2.78

Median 0.65 95% KM (Chebyshev) UCL 4.382

SD 3.93 97.5% KM (Chebyshev) UCL 5.598

k star 0.184 99% KM (Chebyshev) UCL 7.985

Theta star 8.034

Nu star 13.64 Potential UCLs to Use

AppChi2 6.325    95% KM (BCA) UCL 2.841

   95% Gamma Approximate UCL 3.193

   95% Adjusted Gamma UCL 3.306

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-THALLIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_THALLIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 32

Percent Non-Detects 86.49%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.063 Minimum Detected -2.765

Maximum Detected 1.8 Maximum Detected 0.588

Mean of Detected 0.763 Mean of Detected -0.759

SD of Detected 0.679 SD of Detected 1.292

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

Maximum Non-Detect 3.75 Maximum Non-Detect 1.322

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.509 Mean -0.932

SD 0.449 SD 0.692

   95% DL/2 (t) UCL 0.633    95%  H-Stat (DL/2) UCL 0.635

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.178

SD in Log Scale 0.99

Mean in Original Scale 0.205

SD in Original Scale 0.331

   95% t UCL 0.297

   95% Percentile Bootstrap UCL 0.3

   95% BCA Bootstrap UCL 0.343

   95% H-UCL 0.274

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.599 Data appear Normal at 5% Significance Level

Theta Star 1.274

nu star 5.987

A-D Test Statistic 0.176 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

K-S Test Statistic 0.69 Mean 0.225

5% K-S Critical Value 0.364 SD 0.348

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0826

   95% KM (t) UCL 0.364

Assuming Gamma Distribution    95% KM (z) UCL 0.361

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.388

Minimum 0.000001    95% KM (bootstrap t) UCL 0.334

Maximum 1.8    95% KM (BCA) UCL 1.024

Mean 0.23    95% KM (Percentile Bootstrap) UCL 0.736

Median 0.0434 95% KM (Chebyshev) UCL 0.585

SD 0.384 97.5% KM (Chebyshev) UCL 0.741

k star 0.14 99% KM (Chebyshev) UCL 1.047

Theta star 1.648

Nu star 10.34 Potential UCLs to Use

AppChi2 4.156    95% KM (t) UCL 0.364

   95% Gamma Approximate UCL 0.573    95% KM (Percentile Bootstrap) UCL 0.736

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 0.597

Note: DL/2 is not a recommended method.



EU8-EU8-VANADIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_VANADIUM

General Statistics

Number of Valid Data 37 Number of Detected Data 34

Number of Distinct Detected Data 32 Number of Non-Detect Data 3

Percent Non-Detects 8.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 220 Maximum Detected 5.394

Mean of Detected 20.19 Mean of Detected 2.612

SD of Detected 35.99 SD of Detected 0.699

Minimum Non-Detect 10.5 Minimum Non-Detect 2.351

Maximum Non-Detect 52.5 Maximum Non-Detect 3.961

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.332 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20.11 Mean 2.621

SD 34.58 SD 0.705

   95% DL/2 (t) UCL 29.71    95%  H-Stat (DL/2) UCL 22.53

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.59

SD in Log Scale 0.683

Mean in Original Scale 19.46

SD in Original Scale 34.58

   95% t UCL 29.05

   95% Percentile Bootstrap UCL 30.54

   95% BCA Bootstrap UCL 38.12

   95% H-UCL 21.28

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.31 Data do not follow a Discernable Distribution (0.05)

Theta Star 15.42

nu star 89.05

A-D Test Statistic 2.956 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 19.5

5% K-S Critical Value 0.154 SD 34.12

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.701

   95% KM (t) UCL 29.12

Assuming Gamma Distribution    95% KM (z) UCL 28.88

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 29.11

Minimum 0.465    95% KM (bootstrap t) UCL 56.23

Maximum 220    95% KM (BCA) UCL 31.27

Mean 19.62    95% KM (Percentile Bootstrap) UCL 30.54

Median 11.8 95% KM (Chebyshev) UCL 44.35

SD 34.68 97.5% KM (Chebyshev) UCL 55.1

k star 1.186 99% KM (Chebyshev) UCL 76.23

Theta star 16.55

Nu star 87.74 Potential UCLs to Use

AppChi2 67.15    95% KM (Chebyshev) UCL 44.35

   95% Gamma Approximate UCL 25.64

   95% Adjusted Gamma UCL 25.95

Note: DL/2 is not a recommended method.

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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



EU8-EU8-ZINC-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

EU8_ZINC

General Statistics

Number of Valid Data 37 Number of Detected Data 36

Number of Distinct Detected Data 34 Number of Non-Detect Data 1

Percent Non-Detects 2.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.3 Minimum Detected 2.23

Maximum Detected 52300 Maximum Detected 10.86

Mean of Detected 8643 Mean of Detected 7.049

SD of Detected 13029 SD of Detected 2.71

Minimum Non-Detect 18.2 Minimum Non-Detect 2.901

Maximum Non-Detect 18.2 Maximum Non-Detect 2.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.702 Shapiro Wilk Test Statistic 0.879

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8409 Mean 6.918

SD 12925 SD 2.788

   95% DL/2 (t) UCL 11997    95%  H-Stat (DL/2) UCL 485469

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7969 Mean in Log Scale 6.896

SD 13256 SD in Log Scale 2.83

   95% MLE (t) UCL 11648 Mean in Original Scale 8409

   95% MLE (Tiku) UCL 11371 SD in Original Scale 12925

   95% t UCL 11997

   95% Percentile Bootstrap UCL 12047

   95% BCA Bootstrap UCL 12603

   95% H UCL 570242

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.326 Data do not follow a Discernable Distribution (0.05)

Theta Star 26477

nu star 23.5

A-D Test Statistic 1.078 Nonparametric Statistics

5% A-D Critical Value 0.849 Kaplan-Meier (KM) Method

K-S Test Statistic 0.849 Mean 8409

5% K-S Critical Value 0.159 SD 12749

Data not Gamma Distributed at 5% Significance Level SE of Mean 2126

   95% KM (t) UCL 11998

Assuming Gamma Distribution    95% KM (z) UCL 11906

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11996

Minimum 0.000001    95% KM (bootstrap t) UCL 13149

Maximum 52300    95% KM (BCA) UCL 12191

Mean 8409    95% KM (Percentile Bootstrap) UCL 12052

Median 3180 95% KM (Chebyshev) UCL 17675

SD 12925 97.5% KM (Chebyshev) UCL 21684

k star 0.27 99% KM (Chebyshev) UCL 29559

Theta star 31146

Nu star 19.98 Potential UCLs to Use

AppChi2 10.84    99% KM (Chebyshev) UCL 29559

   95% Gamma Approximate UCL 15505

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

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

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

   95% Adjusted Gamma UCL 15936

Note: DL/2 is not a recommended method.



Other Areas of Concern
ProUCL Output



OA-OA-CADMIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_CADMIUM

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 0.087 Minimum of Log Data -2.442

Maximum 0.84 Maximum of Log Data -0.174

Mean 0.389 Mean of log Data -1.179

Median 0.36 SD of log Data 0.785

SD 0.265

Std. Error of Mean 0.1

Coefficient of Variation 0.681

Skewness 0.716

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.968

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.583    95% H-UCL 1.135

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.914

   95% Adjusted-CLT UCL (Chen-1995) 0.582  97.5% Chebyshev (MVUE) UCL 1.138

   95% Modified-t UCL (Johnson-1978) 0.588    99% Chebyshev (MVUE) UCL 1.577

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.399 Data appear Normal at 5% Significance Level

Theta Star 0.278

MLE of Mean 0.389

MLE of Standard Deviation 0.329

nu star 19.59

Approximate Chi Square Value (.05) 10.55 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 0.554

Adjusted Chi Square Value 8.62    95% Jackknife UCL 0.583

   95% Standard Bootstrap UCL 0.542

Anderson-Darling Test Statistic 0.184    95% Bootstrap-t UCL 0.637

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 0.625

Kolmogorov-Smirnov Test Statistic 0.178    95% Percentile Bootstrap UCL 0.549

Kolmogorov-Smirnov 5% Critical Value 0.315    95% BCA Bootstrap UCL 0.56

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.825

97.5% Chebyshev(Mean, Sd) UCL 1.014

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.385

Use 95% Student's-t UCL 0.583

   95% Approximate Gamma UCL 0.722

   95% Adjusted Gamma UCL 0.884

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-COPPER-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_COPPER

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 14.55 Minimum of Log Data 2.678

Maximum 47.8 Maximum of Log Data 3.867

Mean 28.64 Mean of log Data 3.275

Median 25.65 SD of log Data 0.434

SD 12.42

Std. Error of Mean 4.694

Coefficient of Variation 0.434

Skewness 0.67

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37.76    95% H-UCL 43.87

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 49.17

   95% Adjusted-CLT UCL (Chen-1995) 37.63  97.5% Chebyshev (MVUE) UCL 58.05

   95% Modified-t UCL (Johnson-1978) 37.96    99% Chebyshev (MVUE) UCL 75.51

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.748 Data appear Normal at 5% Significance Level

Theta Star 7.643

MLE of Mean 28.64

MLE of Standard Deviation 14.8

nu star 52.47

Approximate Chi Square Value (.05) 36.83 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 36.36

Adjusted Chi Square Value 32.92    95% Jackknife UCL 37.76

   95% Standard Bootstrap UCL 35.78

Anderson-Darling Test Statistic 0.238    95% Bootstrap-t UCL 43.8

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 49.45

Kolmogorov-Smirnov Test Statistic 0.172    95% Percentile Bootstrap UCL 36.01

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 36.77

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 49.1

97.5% Chebyshev(Mean, Sd) UCL 57.96

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 75.35

Use 95% Student's-t UCL 37.76

   95% Approximate Gamma UCL 40.81

   95% Adjusted Gamma UCL 45.65

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-LEAD-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_LEAD

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 9.55 Minimum of Log Data 2.257

Maximum 98.3 Maximum of Log Data 4.588

Mean 34.26 Mean of log Data 3.183

Median 18.2 SD of log Data 0.889

SD 32.32

Std. Error of Mean 12.21

Coefficient of Variation 0.943

Skewness 1.553

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.903

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 58    95% H-UCL 122.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 82.63

   95% Adjusted-CLT UCL (Chen-1995) 62.01  97.5% Chebyshev (MVUE) UCL 103.9

   95% Modified-t UCL (Johnson-1978) 59.19    99% Chebyshev (MVUE) UCL 145.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.993 Data appear Normal at 5% Significance Level

Theta Star 34.52

MLE of Mean 34.26

MLE of Standard Deviation 34.39

nu star 13.9

Approximate Chi Square Value (.05) 6.5 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 54.35

Adjusted Chi Square Value 5.054    95% Jackknife UCL 58

   95% Standard Bootstrap UCL 52.81

Anderson-Darling Test Statistic 0.454    95% Bootstrap-t UCL 83.33

Anderson-Darling 5% Critical Value 0.72    95% Hall's Bootstrap UCL 104.2

Kolmogorov-Smirnov Test Statistic 0.241    95% Percentile Bootstrap UCL 54.08

Kolmogorov-Smirnov 5% Critical Value 0.317    95% BCA Bootstrap UCL 59.48

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 87.5

97.5% Chebyshev(Mean, Sd) UCL 110.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 155.8

Use 95% Student's-t UCL 58

   95% Approximate Gamma UCL 73.25

   95% Adjusted Gamma UCL 94.2

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-LITHIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_LITHIUM

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 13.3 Minimum of Log Data 2.588

Maximum 22.7 Maximum of Log Data 3.122

Mean 17.99 Mean of log Data 2.875

Median 18.4 SD of log Data 0.188

SD 3.297

Std. Error of Mean 1.246

Coefficient of Variation 0.183

Skewness -0.0612

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.971

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 20.41    95% H-UCL 20.98

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23.57

   95% Adjusted-CLT UCL (Chen-1995) 20  97.5% Chebyshev (MVUE) UCL 25.98

   95% Modified-t UCL (Johnson-1978) 20.4    99% Chebyshev (MVUE) UCL 30.72

Gamma Distribution Test Data Distribution

k star (bias corrected) 19.4 Data appear Normal at 5% Significance Level

Theta Star 0.927

MLE of Mean 17.99

MLE of Standard Deviation 4.084

nu star 271.5

Approximate Chi Square Value (.05) 234.4 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 20.04

Adjusted Chi Square Value 223.9    95% Jackknife UCL 20.41

   95% Standard Bootstrap UCL 19.89

Anderson-Darling Test Statistic 0.196    95% Bootstrap-t UCL 20.34

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 19.89

Kolmogorov-Smirnov Test Statistic 0.162    95% Percentile Bootstrap UCL 19.87

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 19.81

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.42

97.5% Chebyshev(Mean, Sd) UCL 25.77

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.39

   95% Approximate Gamma UCL 20.84

   95% Adjusted Gamma UCL 21.81

Potential UCL to Use Use 95% Student's-t UCL 20.41

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits



OA-OA-MANGANESE-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_MANGANESE

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 89 Minimum of Log Data 4.489

Maximum 670 Maximum of Log Data 6.507

Mean 293.7 Mean of log Data 5.432

Median 235 SD of log Data 0.764

SD 226.1

Std. Error of Mean 85.45

Coefficient of Variation 0.77

Skewness 1.038

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 459.8    95% H-UCL 794.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 660.2

   95% Adjusted-CLT UCL (Chen-1995) 470.1  97.5% Chebyshev (MVUE) UCL 819.8

   95% Modified-t UCL (Johnson-1978) 465.4    99% Chebyshev (MVUE) UCL 1133

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.32 Data appear Normal at 5% Significance Level

Theta Star 222.5

MLE of Mean 293.7

MLE of Standard Deviation 255.6

nu star 18.48

Approximate Chi Square Value (.05) 9.742 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 434.3

Adjusted Chi Square Value 7.901    95% Jackknife UCL 459.8

   95% Standard Bootstrap UCL 423.5

Anderson-Darling Test Statistic 0.386    95% Bootstrap-t UCL 681.3

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 1458

Kolmogorov-Smirnov Test Statistic 0.212    95% Percentile Bootstrap UCL 430.9

Kolmogorov-Smirnov 5% Critical Value 0.315    95% BCA Bootstrap UCL 451.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 666.2

97.5% Chebyshev(Mean, Sd) UCL 827.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1144

Use 95% Student's-t UCL 459.8

   95% Approximate Gamma UCL 557.3

   95% Adjusted Gamma UCL 687.2

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-SELENIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_SELENIUM

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 0.52 Minimum of Log Data -0.654

Maximum 2.6 Maximum of Log Data 0.956

Mean 1.51 Mean of log Data 0.315

Median 1.4 SD of log Data 0.508

SD 0.659

Std. Error of Mean 0.249

Coefficient of Variation 0.436

Skewness 0.315

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.929

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.994    95% H-UCL 2.609

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.814

   95% Adjusted-CLT UCL (Chen-1995) 1.951  97.5% Chebyshev (MVUE) UCL 3.37

   95% Modified-t UCL (Johnson-1978) 1.999    99% Chebyshev (MVUE) UCL 4.463

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.122 Data appear Normal at 5% Significance Level

Theta Star 0.484

MLE of Mean 1.51

MLE of Standard Deviation 0.855

nu star 43.71

Approximate Chi Square Value (.05) 29.55 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 1.919

Adjusted Chi Square Value 26.08    95% Jackknife UCL 1.994

   95% Standard Bootstrap UCL 1.889

Anderson-Darling Test Statistic 0.24    95% Bootstrap-t UCL 2.071

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 2.257

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 1.893

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 1.929

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.595

97.5% Chebyshev(Mean, Sd) UCL 3.064

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.987

Use 95% Student's-t UCL 1.994

   95% Approximate Gamma UCL 2.234

   95% Adjusted Gamma UCL 2.53

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-VANADIUM-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_VANADIUM

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 16 Minimum of Log Data 2.773

Maximum 28.1 Maximum of Log Data 3.336

Mean 20.96 Mean of log Data 3.024

Median 20.1 SD of log Data 0.208

SD 4.49

Std. Error of Mean 1.697

Coefficient of Variation 0.214

Skewness 0.71

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.26    95% H-UCL 24.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.15

   95% Adjusted-CLT UCL (Chen-1995) 24.24  97.5% Chebyshev (MVUE) UCL 31.27

   95% Modified-t UCL (Johnson-1978) 24.34    99% Chebyshev (MVUE) UCL 37.38

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.3 Data appear Normal at 5% Significance Level

Theta Star 1.37

MLE of Mean 20.96

MLE of Standard Deviation 5.36

nu star 214.2

Approximate Chi Square Value (.05) 181.3 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 23.76

Adjusted Chi Square Value 172.1    95% Jackknife UCL 24.26

   95% Standard Bootstrap UCL 23.54

Anderson-Darling Test Statistic 0.341    95% Bootstrap-t UCL 26.54

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 35.66

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 23.66

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 23.94

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.36

97.5% Chebyshev(Mean, Sd) UCL 31.56

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 37.85

Use 95% Student's-t UCL 24.26

   95% Approximate Gamma UCL 24.76

   95% Adjusted Gamma UCL 26.08

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



OA-OA-ZINC-UCL STATS

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   10000

OA_ZINC

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 30.9 Minimum of Log Data 3.431

Maximum 377 Maximum of Log Data 5.932

Mean 118 Mean of log Data 4.413

Median 57.1 SD of log Data 0.863

SD 122.3

Std. Error of Mean 46.24

Coefficient of Variation 1.037

Skewness 2.024

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.928

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 207.8    95% H-UCL 385.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 272.7

   95% Adjusted-CLT UCL (Chen-1995) 231.8  97.5% Chebyshev (MVUE) UCL 342.1

   95% Modified-t UCL (Johnson-1978) 213.7    99% Chebyshev (MVUE) UCL 478.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.978 Data appear Gamma Distributed at 5% Significance Level

Theta Star 120.6

MLE of Mean 118

MLE of Standard Deviation 119.3

nu star 13.7

Approximate Chi Square Value (.05) 6.363 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 194

Adjusted Chi Square Value 4.936    95% Jackknife UCL 207.8

   95% Standard Bootstrap UCL 188.7

Anderson-Darling Test Statistic 0.484    95% Bootstrap-t UCL 425.9

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 488.2

Kolmogorov-Smirnov Test Statistic 0.27    95% Percentile Bootstrap UCL 195.8

Kolmogorov-Smirnov 5% Critical Value 0.317    95% BCA Bootstrap UCL 222.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 319.5

97.5% Chebyshev(Mean, Sd) UCL 406.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 578

Use 95% Approximate Gamma UCL 253.9

   95% Approximate Gamma UCL 253.9

   95% Adjusted Gamma UCL 327.3

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

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

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use



 

 

 

 

 

 

 

 

Attachment B 
Food-web Exposure Models 
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Food-web Exposure Models 



95% UCLM Concentrations
TABLE B-1 FOOD-WEB EXPOSURE MODEL FOR THE WHITE-TAILED DEER, EXPOSURE UNIT 8

Soil Plant
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Antimony 9.05E-01 5.43E-02 7.82E-05 0.06 0.0013 0.6 0.00013
Arsenic 4.81E+00 7.33E-02 1.83E-04 0.019 0.0096 0.191 0.0010
Barium 1.42E+03 4.27E+02 4.93E-01 52 0.0095 118.9 0.0041
Boron 2.80E+01 3.36E+01 3.69E-02 7.9 0.0047 26 0.00142
Cadmium 3.13E+01 8.93E-01 1.64E-03 0.77 0.0021 7.7 0.0002
Chromium 5.29E+02 6.50E+00 1.84E-02 2.4 0.0077 35.1 0.0005
Chromium(Hexavalent) 3.74E+01 1.12E+01 1.29E-02 9.24 0.0014 92.4 0.00014
Cobalt 7.03E+00 2.11E+00 2.43E-03 7.3 0.00033 19 0.00013
Copper 4.80E+02 4.38E+00 1.51E-02 5.6 0.0027 56 0.0003
Lead 6.48E+02 2.22E+00 1.63E-02 4.7 0.0035 47 0.0003
Lithium 9.12E+00 6.84E-02 2.70E-04 2.6 0.0001 5.3 0.00005
Manganese 1.82E+02 4.33E+00 8.61E-03 51.5 0.0002 139 0.00006
Mercury 6.20E-02 1.78E-02 2.06E-05 2 0.00001 20 0.000001
Nickel 9.29E+01 8.08E-01 2.87E-03 11.2 0.0003 22.4 0.0001
Selenium 1.42E+00 2.41E-01 2.91E-04 0.143 0.0020 1.43 0.0002
Thallium 1.82E-01 5.46E-02 6.30E-05 0.002 0.0315 0.021 0.0030
Vanadium 2.22E+01 3.23E-02 5.11E-04 4.16 0.0001 41.6 0.00001
Zinc 1.48E+04 2.19E+02 5.55E-01 75.4 0.0074 292.1 0.0019
1,3,5-Trinitrobenzene 2.13E+00 4.56E+00 4.98E-03 0.9 0.0055 9 0.0006
1,3-Dinitrobenzene 3.40E-01 4.99E-01 5.47E-04 0.03 0.0182 0.3 0.0018
2,4,6-Trinitrotoluene 3.00E+03 4.15E+03 4.55E+00 1 4.55 10 0.4549
2,4-Dinitrotoluene 3.51E+00 2.93E+00 3.24E-03 1 0.0032 10 0.0003
2,6-Dinitrotoluene 1.54E+00 1.81E+00 2.00E-03 1 0.0020 10 0.0002
2-amino-4,6-dinitrotoluene 3.40E+01 4.00E+01 4.40E-02 1 0.0440 10 0.0044
2-Nitrotoluene 1.55E+00 1.66E+00 1.83E-03 1 0.0018 10 0.0002
3-Nitrotoluene 8.00E-02 3.57E-02 4.03E-05 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 2.85E+01 3.13E-02 1 0.0313 10 0.0031
4-Nitrotoluene 1.43E-01 1.31E-01 1.44E-04 1 0.0001 10 0.00001
HMX 2.22E+00 2.11E+01 2.28E-02 0.4 0.0571 4 0.0057
RDX 3.85E-01 1.41E+00 1.53E-03 10 0.0002 100 0.00002
Tetryl 4.25E+00 4.35E+00 4.80E-03 0.3 0.0160 3 0.0016
Total DDT 4.07E-02 1.57E-04 1.04E-06 0.147 0.00001 1.47 0.000001
2-butanone 2.04E-02 1.61E-01 1.75E-04 497 0.0000004 1282 0.0000001
Acetone 9.42E-01 1.51E+01 1.63E-02 2.8 0.0058 14 0.0012
Styrene 5.15E-03 1.18E-03 1.39E-06 NA NA NA NA
Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-2 FOOD-WEB EXPOSURE MODEL FOR THE SHORT-TAILED SHREW, EXPOSURE UNIT 8

Soil Invertebrate
Ecological Contaminant Concentration Concentration Dose NOAEL TRV  NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Antimony 9.05E-01 2.90E-01 2.28E-01 0.06 3.80 0.6 0.38
Arsenic 4.81E+00 1.91E-01 4.57E-01 0.15 3.05 1.498 0.31
Barium 1.42E+03 4.56E+02 3.59E+02 52 6.90 118.9 3.02
Boron 2.80E+01 8.96E+00 7.06E+00 61.5 0.11 206 0.03
Cadmium 3.13E+01 3.56E+01 2.22E+01 0.77 28.83 7.7 2.88
Chromium 5.29E+02 5.18E+01 6.75E+01 2.4 28.11 35.1 1.92
Chromium(Hexavalent) 3.74E+01 1.20E+01 9.43E+00 9.24 1.02 92.4 0.10
Cobalt 7.03E+00 2.25E+00 1.77E+00 7.3 0.24 19 0.09
Copper 4.80E+02 5.23E+00 3.79E+01 5.6 6.76 56 0.68
Lead 6.48E+02 4.18E+01 7.06E+01 4.7 15.02 47 1.50
Lithium 9.12E+00 2.92E+00 2.30E+00 20.7 0.11 41.3 0.06
Manganese 1.82E+02 3.98E+00 1.55E+01 51.5 0.30 139 0.11
Mercury 6.20E-02 6.31E-02 3.99E-02 15.7 0.003 157 0.0003
Nickel 9.29E+01 3.15E+01 2.44E+01 87.9 0.28 175.8 0.14
Selenium 1.42E+00 3.19E-01 2.82E-01 0.143 1.97 1.43 0.20
Thallium 1.82E-01 5.82E-02 4.59E-02 0.016 2.87 0.164 0.28
Vanadium 2.22E+01 7.10E+00 5.59E+00 4.16 1.34 41.6 0.13
Zinc 1.48E+04 4.01E+02 1.30E+03 75.4 17.24 292.1 4.45
1,3,5-Trinitrobenzene 2.13E+00 6.81E-01 5.36E-01 7.1 0.08 71 0.01
1,3-Dinitrobenzene 3.40E-01 1.09E-01 8.57E-02 0.25 0.34 2.5 0.03
2,4,6-Trinitrotoluene 3.00E+03 9.61E+02 7.57E+02 0.57 1327 3.92 192.99
2,4-Dinitrotoluene 3.51E+00 1.12E+00 8.86E-01 0.57 1.55 3.92 0.23
2,6-Dinitrotoluene 1.54E+00 4.93E-01 3.88E-01 0.57 0.68 3.92 0.10
2-amino-4,6-dinitrotoluene 3.40E+01 1.09E+01 8.56E+00 0.57 15.02 3.92 2.18
2-Nitrotoluene 1.55E+00 4.95E-01 3.89E-01 0.57 0.68 3.92 0.10
3-Nitrotoluene 8.00E-02 2.56E-02 2.02E-02 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 7.74E+00 6.10E+00 0.57 10.69 3.92 1.56
4-Nitrotoluene 1.43E-01 4.58E-02 3.60E-02 0.57 0.06 3.92 0.01
HMX 2.22E+00 7.09E-01 5.58E-01 3.3 0.17 33 0.02
RDX 3.85E-01 1.23E-01 9.70E-02 10 0.01 100 0.001
Tetryl 4.25E+00 1.36E+00 1.07E+00 2.6 0.41 26 0.04
Total DDT 4.07E-02 6.51E-02 3.94E-02 0.147 0.27 1.47 0.03
2-butanone 2.04E-02 6.53E-03 5.14E-03 3892 0.000001 10046 0.000001
Acetone 9.42E-01 3.01E-01 2.37E-01 22 0.01 109.9 0.002
Styrene 5.15E-03 1.65E-03 1.30E-03 NA NA NA NA

Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-3 FOOD-WEB EXPOSURE MODEL FOR THE AMERICAN ROBIN, EXPOSURE UNIT 8 

Soil Invertebrate Plant
Ecological Contaminant Concentration Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Antimony 9.05E-01 2.90E-01 5.43E-02 1.95E-01 NA NA NA NA
Arsenic 4.81E+00 1.91E-01 7.33E-02 5.05E-01 2.5 0.2 7.4 0.07
Barium 1.42E+03 4.56E+02 4.27E+02 4.80E+02 20.8 23.1 41.7 11.52
Boron 2.80E+01 8.96E+00 3.36E+01 2.23E+01 28.8 0.8 100 0.22
Cadmium 3.13E+01 3.56E+01 8.93E-01 1.42E+01 1.47 9.7 7.8 1.82
Chromium 5.29E+02 5.18E+01 6.50E+00 6.44E+01 2.6 24.8 15.6 4.13
Chromium(Hexavalent) 3.74E+01 1.20E+01 1.12E+01 1.26E+01 NA NA NA NA
Cobalt 7.03E+00 2.25E+00 2.11E+00 2.37E+00 7.6 0.3 15.9 0.15
Copper 4.80E+02 5.23E+00 4.38E+00 4.47E+01 4.05 11.0 40.5 1.10
Lead 6.48E+02 4.18E+01 2.22E+00 6.92E+01 1.6 43.3 16.3 4.25
Lithium 9.12E+00 2.92E+00 6.84E-02 1.72E+00 NA NA NA NA
Manganese 1.82E+02 3.98E+00 4.33E+00 1.89E+01 179 0.1 269 0.07
Mercury 6.20E-02 6.31E-02 1.78E-02 3.40E-02 0.45 0.1 0.9 0.04
Nickel 9.29E+01 3.15E+01 8.08E-01 1.81E+01 77.4 0.2 107 0.17
Selenium 1.42E+00 3.19E-01 2.41E-01 3.43E-01 0.29 1.2 2.9 0.12
Thallium 1.82E-01 5.82E-02 5.46E-02 6.14E-02 0.42 0.1 4.2 0.01
Vanadium 2.22E+01 7.10E+00 3.23E-02 4.11E+00 0.344 12.0 3.44 1.20
Zinc 1.48E+04 4.01E+02 2.19E+02 1.49E+03 66.1 22.6 171 8.73
1,3,5-Trinitrobenzene 2.13E+00 6.81E-01 4.56E+00 2.71E+00 NA NA NA NA
1,3-Dinitrobenzene 3.40E-01 1.09E-01 4.99E-01 3.16E-01 NA NA NA NA
2,4,6-Trinitrotoluene 3.00E+03 9.61E+02 4.15E+03 2.66E+03 NA NA NA NA
2,4-Dinitrotoluene 3.51E+00 1.12E+00 2.93E+00 2.14E+00 NA NA NA NA
2,6-Dinitrotoluene 1.54E+00 4.93E-01 1.81E+00 1.21E+00 NA NA NA NA
2-amino-4,6-dinitrotoluene 3.40E+01 1.09E+01 4.00E+01 2.66E+01 NA NA NA NA
2-Nitrotoluene 1.55E+00 4.95E-01 1.66E+00 1.13E+00 NA NA NA NA
3-Nitrotoluene 8.00E-02 2.56E-02 3.57E-02 3.29E-02 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 7.74E+00 2.85E+01 1.89E+01 NA NA NA NA
4-Nitrotoluene 1.43E-01 4.58E-02 1.31E-01 9.29E-02 NA NA NA NA
HMX 2.22E+00 7.09E-01 2.11E+01 1.11E+01 NA NA NA NA
RDX 3.85E-01 1.23E-01 1.41E+00 7.85E-01 NA NA NA NA
Tetryl 4.25E+00 1.36E+00 4.35E+00 3.00E+00 NA NA NA NA
Total DDT 4.07E-02 6.51E-02 1.57E-04 2.38E-02 0.227 0.1 2.27 0.01
2-butanone 2.04E-02 6.53E-03 1.61E-01 8.57E-02 NA NA NA NA
Acetone 9.42E-01 3.01E-01 1.51E+01 7.83E+00 NA NA NA NA
Styrene 5.15E-03 1.65E-03 1.18E-03 1.55E-03 NA NA NA NA

Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-4 FOOD-WEB EXPOSURE MODEL FOR THE EASTERN COTTONTAIL, EXPOSURE UNIT 8

Soil Plant
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQ

Antimony 9.05E-01 5.43E-02 9.52E-03 0.06 0.16 0.6 0.016
Arsenic 4.81E+00 7.33E-02 3.22E-02 0.05 0.64 0.501 0.06
Barium 1.42E+03 4.27E+02 4.41E+01 52 0.85 118.9 0.37
Boron 2.80E+01 3.36E+01 3.01E+00 20.6 0.15 69 0.04
Cadmium 3.13E+01 8.93E-01 2.45E-01 0.77 0.32 7.7 0.03
Chromium 5.29E+02 6.50E+00 3.41E+00 2.4 1.42 35.1 0.10
Chromium(Hexavalent) 3.74E+01 1.12E+01 1.16E+00 9.24 0.13 92.4 0.01
Cobalt 7.03E+00 2.11E+00 2.18E-01 7.3 0.03 19 0.01
Copper 4.80E+02 4.38E+00 2.97E+00 5.6 0.53 56 0.05
Lead 6.48E+02 2.22E+00 3.69E+00 4.7 0.79 47 0.08
Lithium 9.12E+00 6.84E-02 5.51E-02 6.9 0.01 13.8 0.004
Manganese 1.82E+02 4.33E+00 1.35E+00 51.5 0.03 139 0.01
Mercury 6.20E-02 1.78E-02 1.85E-03 5.25 0.0004 52.5 0.00004
Nickel 9.29E+01 8.08E-01 5.71E-01 29.4 0.02 58.8 0.01
Selenium 1.42E+00 2.41E-01 2.82E-02 0.143 0.20 1.43 0.02
Thallium 1.82E-01 5.46E-02 5.63E-03 0.005 1.13 0.055 0.10
Vanadium 2.22E+01 3.23E-02 1.23E-01 4.16 0.03 41.6 0.003
Zinc 1.48E+04 2.19E+02 9.85E+01 75.4 1.31 292.1 0.34
1,3,5-Trinitrobenzene 2.13E+00 4.56E+00 4.00E-01 2.4 0.17 24 0.02
1,3-Dinitrobenzene 3.40E-01 4.99E-01 4.43E-02 0.08 0.55 0.8 0.06
2,4,6-Trinitrotoluene 3.00E+03 4.15E+03 3.70E+02 1 369.52 10 36.95
2,4-Dinitrotoluene 3.51E+00 2.93E+00 2.68E-01 1 0.27 10 0.03
2,6-Dinitrotoluene 1.54E+00 1.81E+00 1.63E-01 1 0.16 10 0.02
2-amino-4,6-dinitrotoluene 3.40E+01 4.00E+01 3.59E+00 1 3.59 10 0.36
2-Nitrotoluene 1.55E+00 1.66E+00 1.50E-01 1 0.15 10 0.01
3-Nitrotoluene 8.00E-02 3.57E-02 3.47E-03 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 2.85E+01 2.56E+00 1 2.56 10 0.26
4-Nitrotoluene 1.43E-01 1.31E-01 1.19E-02 1 0.01 10 0.00
HMX 2.22E+00 2.11E+01 1.81E+00 1.1 1.64 11 0.16
RDX 3.85E-01 1.41E+00 1.22E-01 10 0.01 100 0.001
Tetryl 4.25E+00 4.35E+00 3.94E-01 0.9 0.44 9 0.04
Total DDT 4.07E-02 1.57E-04 2.33E-04 0.147 0.002 1.47 0.0002
2-butanone 2.04E-02 1.61E-01 1.38E-02 1301 0.00001 3359 0.000004
Acetone 9.42E-01 1.51E+01 1.29E+00 7.3 0.18 36.7 0.04
Styrene 5.15E-03 1.18E-03 1.28E-04 NA NA NA NA

Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-5 FOOD-WEB EXPOSURE MODEL FOR THE RED-TAILED HAWK, EXPOSURE UNIT 8

Soil Mammal
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQ

Antimony 9.05E-01 5.79E-01 5.79E-02 NA NA NA NA
Arsenic 4.81E+00 1.60E-02 1.60E-03 2.5 0.001 7.4 0.0002
Barium 1.42E+03 9.11E+02 9.11E+01 20.8 4.38 41.7 2.19
Boron 2.80E+01 1.79E+01 1.79E+00 28.8 0.06 100 0.02
Cadmium 3.13E+01 1.56E+00 1.56E-01 1.47 0.11 7.8 0.02
Chromium 5.29E+02 1.23E+01 1.23E+00 2.6 0.47 15.6 0.08
Chromium(Hexavalent) 3.74E+01 2.39E+01 2.39E+00 NA NA NA NA
Cobalt 7.03E+00 4.50E+00 4.50E-01 7.6 0.06 15.9 0.03
Copper 4.80E+02 6.65E+00 6.65E-01 4.05 0.16 40.5 0.02
Lead 6.48E+02 8.21E+00 8.21E-01 1.6 0.51 16.3 0.05
Lithium 9.12E+00 5.83E+00 5.83E-01 NA NA NA NA
Manganese 1.82E+02 1.17E+02 1.17E+01 179 0.07 269 0.04
Mercury 6.20E-02 2.15E-03 2.15E-04 0.45 0.0005 0.9 0.0002
Nickel 9.29E+01 2.85E+00 2.85E-01 77.4 0.004 107 0.003
Selenium 1.42E+00 3.13E-01 3.13E-02 0.29 0.11 2.9 0.01
Thallium 1.82E-01 1.31E-02 1.31E-03 2.1 0.001 21 0.0001
Vanadium 2.22E+01 1.42E+01 1.42E+00 0.344 4.13 3.44 0.41
Zinc 1.48E+04 5.98E+01 5.98E+00 66.1 0.09 171 0.03
1,3,5-Trinitrobenzene 2.13E+00 1.36E+00 1.36E-01 NA NA NA NA
1,3-Dinitrobenzene 3.40E-01 2.18E-01 2.18E-02 NA NA NA NA
2,4,6-Trinitrotoluene 3.00E+03 1.92E+03 1.92E+02 NA NA NA NA
2,4-Dinitrotoluene 3.51E+00 2.25E+00 2.25E-01 NA NA NA NA
2,6-Dinitrotoluene 1.54E+00 9.86E-01 9.86E-02 NA NA NA NA
2-amino-4,6-dinitrotoluene 3.40E+01 2.17E+01 2.17E+00 NA NA NA NA
2-Nitrotoluene 1.55E+00 9.89E-01 9.89E-02 NA NA NA NA
3-Nitrotoluene 8.00E-02 5.12E-02 5.12E-03 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 1.55E+01 1.55E+00 NA NA NA NA
4-Nitrotoluene 1.43E-01 9.15E-02 9.15E-03 NA NA NA NA
HMX 2.22E+00 1.42E+00 1.42E-01 NA NA NA NA
RDX 3.85E-01 2.46E-01 2.46E-02 NA NA NA NA
Tetryl 4.25E+00 2.72E+00 2.72E-01 NA NA NA NA
Total DDT 4.07E-02 2.60E-02 2.60E-03 0.227 0.01 2.27 0.001
2-butanone 2.04E-02 1.31E-02 1.31E-03 NA NA NA NA
Acetone 9.42E-01 6.03E-01 6.03E-02 NA NA NA NA
Styrene 5.15E-03 3.30E-03 3.30E-04 NA NA NA NA

Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-6 FOOD-WEB EXPOSURE MODEL FOR THE RED FOX, EXPOSURE UNIT 8

Soil Invertebrate Mammal Plant NOAEL LOAEL
Ecological Contaminant Concentration Concentration Concentration Concentration Dose TRV NOAEL LOAEL TRV

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQn

Antimony 9.05E-01 2.90E-01 5.79E-01 5.43E-02 1.42E-04 0.06 0.002 0.6 0.0002
Arsenic 4.81E+00 1.91E-01 1.60E-02 7.33E-02 4.81E-05 0.036 0.001 0.36 0.0001
Barium 1.42E+03 4.56E+02 9.11E+02 4.27E+02 2.39E-01 52 0.005 118.9 0.002
Boron 2.80E+01 8.96E+00 1.79E+01 3.36E+01 5.92E-03 14.8 0.0004 49 0.0001
Cadmium 3.13E+01 3.56E+01 1.56E+00 8.93E-01 1.14E-03 0.77 0.001 7.7 0.0001
Chromium 5.29E+02 5.18E+01 1.23E+01 6.50E+00 7.97E-03 2.4 0.003 35.1 0.0002
Chromium(Hexavalent) 3.74E+01 1.20E+01 2.39E+01 1.12E+01 6.29E-03 9.24 0.0007 92.4 0.0001
Cobalt 7.03E+00 2.25E+00 4.50E+00 2.11E+00 1.18E-03 7.3 0.0002 19 0.0001
Copper 4.80E+02 5.23E+00 6.65E+00 4.38E+00 5.58E-03 5.6 0.001 56 0.0001
Lead 6.48E+02 4.18E+01 8.21E+00 2.22E+00 7.67E-03 4.7 0.0016 47 0.0002
Lithium 9.12E+00 2.92E+00 5.83E+00 6.84E-02 1.40E-03 5 0.0003 9.9 0.0001
Manganese 1.82E+02 3.98E+00 1.17E+02 4.33E+00 2.75E-02 51.5 0.0005 139 0.0002
Mercury 6.20E-02 6.31E-02 2.15E-03 1.78E-02 2.72E-06 3.77 0.000001 37.7 0.0000001
Nickel 9.29E+01 3.15E+01 2.85E+00 8.08E-01 1.85E-03 21.1 0.0001 42.3 0.00004
Selenium 1.42E+00 3.19E-01 3.13E-01 2.41E-01 9.64E-05 0.143 0.0007 1.43 0.0001
Thallium 1.82E-01 5.82E-02 1.31E-02 5.46E-02 7.79E-06 0.004 0.002 0.039 0.0002
Vanadium 2.22E+01 7.10E+00 1.42E+01 3.23E-02 3.41E-03 4.16 0.0008 41.6 0.0001
Zinc 1.48E+04 4.01E+02 5.98E+01 2.19E+02 1.47E-01 75.4 0.002 292.1 0.0005
1,3,5-Trinitrobenzene 2.13E+00 6.81E-01 1.36E+00 4.56E+00 5.46E-04 1.7 0.0003 17 0.00003
1,3-Dinitrobenzene 3.40E-01 1.09E-01 2.18E-01 4.99E-01 7.62E-05 0.06 0.001 0.6 0.0001
2,4,6-Trinitrotoluene 3.00E+03 9.61E+02 1.92E+03 4.15E+03 6.61E-01 1 0.66 10 0.07
2,4-Dinitrotoluene 3.51E+00 1.12E+00 2.25E+00 2.93E+00 6.81E-04 1 0.0007 10 0.0001
2,6-Dinitrotoluene 1.54E+00 4.93E-01 9.86E-01 1.81E+00 3.24E-04 1 0.0003 10 0.00003
2-amino-4,6-dinitrotoluene 3.40E+01 1.09E+01 2.17E+01 4.00E+01 7.14E-03 1 0.007 10 0.001
2-Nitrotoluene 1.55E+00 4.95E-01 9.89E-01 1.66E+00 3.17E-04 1 0.0003 10 0.00003
3-Nitrotoluene 8.00E-02 2.56E-02 5.12E-02 3.57E-02 1.40E-05 NA NA NA NA
4-amino-2,6-dinitrotoluene 2.42E+01 7.74E+00 1.55E+01 2.85E+01 5.09E-03 1 0.005 10 0.001
4-Nitrotoluene 1.43E-01 4.58E-02 9.15E-02 1.31E-01 2.83E-05 1 0.00003 10 0.000003
HMX 2.22E+00 7.09E-01 1.42E+00 2.11E+01 1.35E-03 0.8 0.002 8 0.0002
RDX 3.85E-01 1.23E-01 2.46E-01 1.41E+00 1.27E-04 10 0.00001 100 0.000001
Tetryl 4.25E+00 1.36E+00 2.72E+00 4.35E+00 8.62E-04 0.6 0.001 6 0.0001
Total DDT 4.07E-02 6.51E-02 2.60E-02 1.57E-04 7.00E-06 0.147 0.00005 1.47 0.000005
2-butanone 2.04E-02 6.53E-03 1.31E-02 1.61E-01 1.09E-05 935 0.00000001 2414 0.000000005
Acetone 9.42E-01 3.01E-01 6.03E-01 1.51E+01 8.68E-04 5.3 0.0002 26.4 0.00003
Styrene 5.15E-03 1.65E-03 3.30E-03 1.18E-03 8.48E-07 NA NA NA NA



Other Areas of Concern
Food-web Exposure Models



95% UCLM Concentrations
TABLE B-7 FOOD-WEB EXPOSURE MODEL FOR THE WHITE-TAILED DEER, OTHER AREAS OF INTEREST AT OCCP

Soil Plant
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Cadmium 4.66E-01 6.94E-02 7.99E-03 0.77 0.01 7.7 0.001
Copper 3.02E+01 1.22E+00 1.85E-01 5.6 0.03 56 0.003
Lead 4.64E+01 3.88E-01 1.33E-01 4.7 0.03 47 0.003
Lithium 1.63E+01 7.65E-02 4.07E-02 2.6 0.02 5.3 0.008
Manganese 3.68E+02 5.46E+00 1.30E+00 51.5 0.03 139 0.009
Selenium 1.60E+00 1.63E-01 1.98E-02 0.143 0.14 1.43 0.014
Vanadium 1.94E+01 1.76E-02 4.10E-02 4.16 0.01 41.6 0.001
Zinc 2.03E+02 1.57E+01 2.00E+00 75.4 0.03 292.1 0.007
Carbazole 3.120E-03 1.603E-04 2.258E-05 5.0 0.000005 50.0 0.0000005
1,4-Dichlorobenzene 6.88E-04 4.61E-05 6.08E-06 NA NA NA NA
2-butanone 1.76E-02 8.69E-02 8.86E-03 497 0.00002 1282 0.00001
4-Isopropyltoluene 8.80E-03 1.69E-03 1.89E-04 3.9 0.00005 39.5 0.000005
Acetone 1.04E-01 1.04E+00 1.06E-01 2.8 0.04 14 0.008
Ethyl benzene 2.64E-03 2.90E-04 3.48E-05 35 0.000001 350 0.0000001
Methyl Acetate 1.20E-02 6.86E-02 6.99E-03 NA NA NA NA
Methylene chloride 3.84E-03 5.28E-03 5.44E-04 1.6 0.0003 14 0.00004
MPXylene 2.80E-02 3.07E-03 3.69E-04 0.319 0.001 0.395 0.001
O-Xylene 1.60E-02 1.76E-03 2.11E-04 0.319 0.0007 0.395 0.001
Tert-butylbenzene 8.80E-04 1.65E-04 1.85E-05 NA NA NA NA
Toluene 1.28E-03 2.46E-04 2.75E-05 3.9 0.00001 39.5 0.000001
Total Xylenes 4.40E-02 4.83E-03 5.79E-04 0.319 0.002 0.395 0.001



95% UCLM Concentrations
TABLE B-8 FOOD-WEB EXPOSURE MODEL FOR THE SHORT-TAILED SHREW, OTHER AREAS OF INTEREST AT OCCP

Soil Invertebrate
Ecological Contaminant Concentration Concentration Dose NOAEL TRV  NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Cadmium 4.66E-01 8.63E-01 5.17E-01 0.77 0.67 7.7 0.07
Copper 3.02E+01 2.23E+00 3.45E+00 5.6 0.62 56 0.06
Lead 4.64E+01 3.41E+00 5.29E+00 4.7 1.12 47 0.11
Lithium 1.63E+01 3.27E+00 3.02E+00 20.7 0.15 41.3 0.07
Manganese 3.68E+02 4.66E+00 2.94E+01 51.5 0.57 139 0.21
Selenium 1.60E+00 2.46E-01 2.54E-01 0.143 1.78 1.43 0.18
Vanadium 1.94E+01 3.88E+00 3.59E+00 4.16 0.86 41.6 0.09
Zinc 2.03E+02 8.41E+01 6.19E+01 75.4 0.82 292.1 0.21
Carbazole 3.12E-03 6.24E-04 5.77E-04 5 0.0001 50 0.00001
1,4-Dichlorobenzene 6.88E-04 1.38E-04 1.27E-04 NA NA NA NA
2-butanone 1.76E-02 3.52E-03 3.25E-03 3892 0.000001 10046 0.0000003
4-Isopropyltoluene 8.80E-03 1.76E-03 1.63E-03 30.9 0.00005 309.2 0.00001
Acetone 1.04E-01 2.08E-02 1.92E-02 22 0.0009 109.9 0.0002
Ethyl benzene 2.64E-03 5.28E-04 4.88E-04 35 0.00001 350 0.000001
Methyl Acetate 1.20E-02 2.40E-03 2.22E-03 NA NA NA NA
Methylene chloride 3.84E-03 7.68E-04 7.10E-04 12.9 0.00006 109.9 0.00001
MPXylene 2.80E-02 5.60E-03 5.17E-03 2.497 0.002 3.092 0.002
O-Xylene 1.60E-02 3.20E-03 2.96E-03 2.497 0.001 3.092 0.0010
Tert-butylbenzene 8.80E-04 1.76E-04 1.63E-04 NA NA NA NA
Toluene 1.28E-03 2.56E-04 2.37E-04 30.9 0.000008 309.2 0.00000
Total Xylenes 4.40E-02 8.80E-03 8.13E-03 2.497 0.003 3.092 0.003
Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-9 FOOD-WEB EXPOSURE MODEL FOR THE AMERICAN ROBIN, OTHER AREAS OF INTEREST AT OCCP

Soil Invertebrate Plant
Ecological Contaminant Concentration Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (mg/kg/day) HQ (mg/kg/day) HQ

Cadmium 4.66E-01 8.63E-01 6.94E-02 3.44E-01 1.47 0.2 7.8 0.04
Copper 3.02E+01 2.23E+00 1.22E+00 3.88E+00 4.05 1.0 40.5 0.10
Lead 4.64E+01 3.41E+00 3.88E-01 5.20E+00 1.6 3.3 16.3 0.32
Lithium 1.63E+01 3.27E+00 7.65E-02 2.44E+00 NA NA NA NA
Manganese 3.68E+02 4.66E+00 5.46E+00 3.55E+01 179 0.2 269 0.13
Selenium 1.60E+00 2.46E-01 1.63E-01 2.95E-01 0.29 1.0 2.9 0.10
Vanadium 1.94E+01 3.88E+00 1.76E-02 2.87E+00 0.344 8.3 3.44 0.83
Zinc 2.03E+02 8.41E+01 1.57E+01 5.14E+01 66.1 0.8 171 0.30
Carbazole 3.12E-03 6.24E-04 1.60E-04 5.41E-04 NA NA NA NA
1,4-Dichlorobenzene 6.88E-04 1.38E-04 4.61E-05 1.25E-04 NA NA NA NA
2-butanone 1.76E-02 3.52E-03 8.69E-02 4.68E-02 NA NA NA NA
4-Isopropyltoluene 8.80E-03 1.76E-03 1.69E-03 2.15E-03 NA NA NA NA
Acetone 1.04E-01 2.08E-02 1.04E+00 5.44E-01 NA NA NA NA
Ethyl benzene 2.64E-03 5.28E-04 2.90E-04 5.36E-04 NA NA NA NA
Methyl Acetate 1.20E-02 2.40E-03 6.86E-02 3.66E-02 NA NA NA NA
Methylene chloride 3.84E-03 7.68E-04 5.28E-03 3.25E-03 NA NA NA NA
MPXylene 2.80E-02 5.60E-03 3.07E-03 5.69E-03 NA NA NA NA
O-Xylene 1.60E-02 3.20E-03 1.76E-03 3.25E-03 NA NA NA NA
Tert-butylbenzene 8.80E-04 1.76E-04 1.65E-04 2.14E-04 NA NA NA NA
Toluene 1.28E-03 2.56E-04 2.46E-04 3.13E-04 NA NA NA NA
Total Xylenes 4.40E-02 8.80E-03 4.83E-03 8.94E-03 NA NA NA NA
Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-10 FOOD-WEB EXPOSURE MODEL FOR THE EASTERN COTTONTAIL, OTHER AREAS OF INTEREST AT OCCP

Soil Plant
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQ

Cadmium 4.66E-01 6.94E-02 2.03E-02 0.77 0.03 7.7 0.003
Copper 3.02E+01 1.22E+00 6.44E-01 5.6 0.11 56 0.01
Lead 4.64E+01 3.88E-01 6.83E-01 4.7 0.15 47 0.01
Lithium 1.63E+01 7.65E-02 2.28E-01 6.9 0.03 13.8 0.02
Manganese 3.68E+02 5.46E+00 5.90E+00 51.5 0.11 139 0.04
Selenium 1.60E+00 1.63E-01 5.42E-02 0.143 0.38 1.43 0.04
Vanadium 1.94E+01 1.76E-02 2.56E-01 4.16 0.06 41.6 0.01
Zinc 2.03E+02 1.57E+01 5.85E+00 75.4 0.08 292.1 0.02
Carbazole 3.12E-03 1.60E-04 7.34E-05 5 0.00001 50 0.000001
1,4-Dichlorobenzene 6.88E-04 4.61E-05 1.84E-05 NA NA NA NA
2-butanone 1.76E-02 8.69E-02 1.80E-02 1301 0.00001 3359 0.00001
4-Isopropyltoluene 8.80E-03 1.69E-03 4.61E-04 10.3 0.00004 1034 0.0000004
Acetone 1.04E-01 1.04E+00 2.14E-01 7.3 0.03 36.7 0.01
Ethyl benzene 2.64E-03 2.90E-04 9.37E-05 35 0.000003 350 0.0000003
Methyl Acetate 1.20E-02 6.86E-02 1.42E-02 NA NA NA NA
Methylene chloride 3.84E-03 5.28E-03 1.13E-03 4.3 0.0003 36.7 0.00003
MPXylene 2.80E-02 3.07E-03 9.94E-04 0.835 0.001 1.034 0.001
O-Xylene 1.60E-02 1.76E-03 5.68E-04 0.835 0.0007 1.034 0.0005
Tert-butylbenzene 8.80E-04 1.65E-04 4.53E-05 NA NA NA NA
Toluene 1.28E-03 2.46E-04 6.70E-05 10.3 0.000007 1034 0.0000001
Total Xylenes 4.40E-02 4.83E-03 1.56E-03 0.835 0.002 1.034 0.002



95% UCLM Concentrations
TABLE B-11 FOOD-WEB EXPOSURE MODEL FOR THE RED-TAILED HAWK, OTHER AREAS OF INTEREST AT OCCP

Soil Mammal
Ecological Contaminant Concentration Concentration Dose NOAEL TRV NOAEL LOAEL TRV LOAEL

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQ

Cadmium 4.66E-01 1.60E-01 1.60E-02 1.47 0.01 7.8 0.002
Copper 3.02E+01 4.17E+00 4.17E-01 4.05 0.10 40.5 0.01
Lead 4.64E+01 2.08E+00 2.08E-01 1.6 0.13 16.3 0.01
Lithium 1.63E+01 6.53E+00 6.53E-01 NA NA NA NA
Manganese 3.68E+02 1.47E+02 1.47E+01 179 0.08 269 0.05
Selenium 1.60E+00 2.74E-01 2.74E-02 0.29 0.09 2.9 0.01
Vanadium 1.94E+01 7.76E+00 7.76E-01 0.344 2.26 3.44 0.23
Zinc 2.03E+02 4.21E+01 4.21E+00 66.1 0.06 171 0.02
Carbazole 3.12E-03 1.25E-03 1.25E-04 NA NA NA NA
1,4-Dichlorobenzene 6.88E-04 2.75E-04 2.75E-05 NA NA NA NA
2-butanone 1.76E-02 7.04E-03 7.04E-04 NA NA NA NA
4-Isopropyltoluene 8.80E-03 3.52E-03 3.52E-04 NA NA NA NA
Acetone 1.04E-01 4.16E-02 4.16E-03 NA NA NA NA
Ethyl benzene 2.64E-03 1.06E-03 1.06E-04 NA NA NA NA
Methyl Acetate 1.20E-02 4.80E-03 4.80E-04 NA NA NA NA
Methylene chloride 3.84E-03 1.54E-03 1.54E-04 NA NA NA NA
MPXylene 2.80E-02 1.12E-02 1.12E-03 NA NA NA NA
O-Xylene 1.60E-02 6.40E-03 6.40E-04 NA NA NA NA
Tert-butylbenzene 8.80E-04 3.52E-04 3.52E-05 NA NA NA NA
Toluene 1.28E-03 5.12E-04 5.12E-05 NA NA NA NA
Total Xylenes 4.40E-02 1.76E-02 1.76E-03 NA NA NA NA
Note: Shaded cells indicated HQ > 1



95% UCLM Concentrations
TABLE B-12 FOOD-WEB EXPOSURE MODEL FOR THE RED FOX, OTHER AREAS OF INTEREST AT OCCP

Soil Invertebrate Mammal Plant NOAEL LOAEL
Ecological Contaminant Concentration Concentration Concentration Concentration Dose TRV NOAEL LOAEL TRV

of Concern (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day) HQ (mg/kg/day) HQn

Cadmium 4.66E-01 8.63E-01 1.60E-01 6.94E-02 5.12E-03 0.77 0.01 7.7 0.0007
Copper 3.02E+01 2.23E+00 4.17E+00 1.22E+00 1.17E-01 5.6 0.02 56 0.002
Lead 4.64E+01 3.41E+00 2.08E+00 3.88E-01 8.41E-02 4.7 0.02 47 0.002
Lithium 1.63E+01 3.27E+00 6.53E+00 7.65E-02 1.52E-01 5 0.03 9.9 0.02
Manganese 3.68E+02 4.66E+00 1.47E+02 5.46E+00 3.35E+00 51.5 0.07 139 0.02
Selenium 1.60E+00 2.46E-01 2.74E-01 1.63E-01 7.93E-03 0.143 0.06 1.43 0.01
Vanadium 1.94E+01 3.88E+00 7.76E+00 1.76E-02 1.81E-01 4.16 0.04 41.6 0.004
Zinc 2.03E+02 8.41E+01 4.21E+01 1.57E+01 1.21E+00 75.4 0.02 292.1 0.004
Carbazole 3.12E-03 6.24E-04 1.25E-03 1.60E-04 2.97E-05 5 0.00001 50 0.000001
1,4-Dichlorobenzene 6.88E-04 1.38E-04 2.75E-04 4.61E-05 6.61E-06 NA NA NA NA
2-butanone 1.76E-02 3.52E-03 7.04E-03 8.69E-02 5.56E-04 935 0.000001 2414 0.0000002
4-Isopropyltoluene 8.80E-03 1.76E-03 3.52E-03 1.69E-03 8.95E-05 7.4 0.00001 74.3 0.000001
Acetone 1.04E-01 2.08E-02 4.16E-02 1.04E+00 5.66E-03 5.3 0.001 26.4 0.0002
Ethyl benzene 2.64E-03 5.28E-04 1.06E-03 2.90E-04 2.59E-05 35 0.000001 350 0.0000001
Methyl Acetate 1.20E-02 2.40E-03 4.80E-03 6.86E-02 4.21E-04 NA NA NA NA
Methylene chloride 3.84E-03 7.68E-04 1.54E-03 5.28E-03 5.96E-05 3.1 0.00002 26.4 0.000002
MPXylene 2.80E-02 5.60E-03 1.12E-02 3.07E-03 2.74E-04 0.6 0.0005 0.743 0.0004
O-Xylene 1.60E-02 3.20E-03 6.40E-03 1.76E-03 1.57E-04 0.6 0.0003 0.743 0.0002
Tert-butylbenzene 8.80E-04 1.76E-04 3.52E-04 1.65E-04 8.93E-06 NA NA NA NA
Toluene 1.28E-03 2.56E-04 5.12E-04 2.46E-04 1.30E-05 7.4 0.000002 74.3 0.0000002
Total Xylenes 4.40E-02 8.80E-03 1.76E-02 4.83E-03 4.31E-04 0.6 0.0007 0.743 0.0006
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Check for Threatened or Endangered Species 
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Communications with State and USFWS 
Threatened or Endangered Species  















One Marketway West, Suite 4C

York, PA 17401

Telephone: 717-848-5017

EA Engineering, Science, Fax: 717-848-5925

and Technology www.eaest.com

20 January 2011

Threatened/Endangered Species Information
U.S. Department of the Interior
Fish and Wildlife Service
3817 Luker Road
Cortland, NY 13045

Reference: Updating Potential Federal Threatened or Endangered Species

Dear Sirs:

In 2004 we requested information regarding any Federal threatened or endangered species that may be
found at a site we are working on in New York. I have attached the communication regarding this, which
indicated that there were no records of known threatened or endangered animals or plants in the
immediate vicinity of our site.

We are in the process of updating our records regarding the potential presence of such species at our site,
and ask if any new information may have been received since your original communication dated 30
January 2004.

Our site consists of portions of the former Lake Ontario Ordnance Works in Niagara County, New York.
The site is located in western Niagara County. I have enclosed a general map to show the location of the
site. The site boundaries are identified as follows:

Northwest Corner: Latitude 43” 14’ 46.9”
Longitude 78” 59’ 10.7”

Northeast Corner: Latitude 43” 14’ 44.6”
Longitude 78” 57’ 30.2”

Southwest Corner Latitude 43” 12’ 31.6”
Longitude 78” 59’ 16.6”

Southeast Corner Latitude 43” 12’ 50.8”
Longitude 78” 57’ 27.4”

Thank you in advance for the prompt response to this request

Sincerely,

, Ph.D.
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 FEDERALLY LISTED ENDANGERED AND THREATENED 
 SPECIES AND CANDIDATE SPECIES IN NEW YORK (By County) 
This list represents the best available information regarding known or likely County occurrences of Federally-listed 

and candidate species and is subject to change as new information becomes available.   
 
COUNTY 

Common Name Scientific Name Status 
 

Page 1 of 9 – Revised February 23, 2012 
 

ALBANY  
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle (Historic) Clemmys [=Glyptemys]  
    muhlenbergii T 

Indiana bat (W/S)3 Myotis sodalis E 
Karner blue butterfly Lycaeides melissa samuelis E 
 

ALLEGANY 
 Bald eagle Haliaeetus leucocephalus D 
 
BRONX2 
 
BROOME   
 Bald eagle Haliaeetus leucocephalus D 

 
CATTARAUGUS   
 Bald eagle Haliaeetus leucocephalus D 
 Clubshell Pleurobema clava E 
 Rayed bean Villosa fabalis E 
   
CAYUGA 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii  T 
 Indiana bat (S) Myotis sodalis E 
 
CHAUTAUQUA  
 Bald eagle Haliaeetus leucocephalus D 

Clubshell Pleurobema clava  E 
Rayed bean Villosa fabalis  E 

 
CHEMUNG 

 Bald eagle Haliaeetus leucocephalus D 
 
CHENANGO   
 Bald eagle Haliaeetus leucocephalus D  
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CLINTON   
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S) Myotis sodalis E 

 
COLUMBIA   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
    muhlenbergii T 
 Indiana bat (S) Myotis sodalis E 

New England cottontail Sylvilagus transitionalis C 
 
CORTLAND2 
 
DELAWARE   

Bald eagle Haliaeetus leucocephalus D 
Dwarf wedgemussel Alasmidonta heterodon E 
Northern monkshood Aconitum noveboracense T 

 
DUTCHESS 

Bald eagle Haliaeetus leucocephalus D   
Bog turtle Clemmys [=Glyptemys]  
  muhlenbergii T 
Dwarf wedgemussel Alasmidonta heterodon E 
 (Housatonic River Drainage)  
Indiana bat (S) Myotis sodalis E 
New England cottontail Sylvilagus transitionalis C 

 
ERIE2 
 
ESSEX   
 Indiana bat (W/S) Myotis sodalis E 

 
FRANKLIN   
 Bald eagle Haliaeetus leucocephalus D 
 

FULTON   
 Bald eagle Haliaeetus leucocephalus D 
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GENESEE   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle (Historic) Clemmys [=Glyptemys]  
   muhlenbergii T 
 Eastern massasauga Sistrurus catenatus catenatus C 
 Eastern prairie fringed orchid (Historic) Platanthera leucophaea T 
 Houghton’s goldenrod Solidago houghtonii T 
 
GREENE 
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S) Myotis sodalis E 
 
HAMILTON 
 Bald eagle Haliaeetus leucocephalus D 
 
HERKIMER2 
 
JEFFERSON 
    Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (W/S) Myotis sodalis E 
 Piping plover {Designated Critical Habitat} Charadrius melodus E 
 
KINGS2 
 
LEWIS 
 Indiana bat (S)  Myotis sodalis E 
 
LIVINGSTON   
 Bald eagle Haliaeetus leucocephalus D 
 
MADISON   
 American hart's-tongue fern Asplenium scolopendrium var. 

    americana T 
 Chittenango ovate amber snail Novisuccinea chittenangoensis T 

Indiana bat (S)  Myotis sodalis E 
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MONROE  
 Bog turtle (Riga and Sweden Townships) Clemmys [=Glyptemys]  
   muhlenbergii T 
 
MONTGOMERY2 
 
NASSAU   
 Piping plover4 Charadrius melodus T 
 Roseate tern Sterna dougallii dougallii E 
 Sandplain gerardia Agalinis acuta E 
 Seabeach amaranth Amaranthus pumilus T 
 Small whorled pogonia (Historic) Isotria medeoloides T 
 
NEW YORK2 

 
NIAGARA 
 Bald eagle Haliaeetus leucocephalus D 
 Eastern prairie fringed orchid (Historic) Platanthera leucophaea T 
 
ONEIDA 
 Bog turtle (Camden, Florence Townships) Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (S)  Myotis sodalis E  
 
ONONDAGA   
 American hart's-tongue fern Asplenium scolopendrium var. 

    americana T 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Eastern massasauga Sistrurus catenatus catenatus C 
 Eastern prairie fringed orchid (Historic) Platanthera leucophaea T 
 Indiana bat (W/S) Myotis sodalis E 
 Small whorled pogonia (Historic) Isotria medeoloides T 
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ONTARIO 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle (Phelps Township) Clemmys [=Glyptemys]  
   muhlenbergii T 
 
ORANGE 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Dwarf wedgemussel Alasmidonta heterodon E 
 Indiana bat (S) Myotis sodalis E 
 Small whorled pogonia Isotria medeoloides T 
 
ORLEANS 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle (Clarendon Township) Clemmys muhlenbergii T 
 Eastern prairie fringed orchid (Historic) Platanthera leucophaea T 

 
OSWEGO   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii  T 
 Indiana bat (S)  Myotis sodalis E 
 Piping plover {Designated Critical Habitat} Charadrius melodus E 
 
OTSEGO 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle (Historic) Clemmys [=Glyptemys]  
   muhlenbergii T 
 
PUTNAM   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (S)  Myotis sodalis E  

New England cottontail Sylvilagus transitionalis C 
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QUEENS   
 Piping plover Charadrius melodus T 
 Roseate tern Sterna dougallii dougallii E 
 Seabeach amaranth Amaranthus pumilus T 
 
RENSSELAER 
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S)3  Myotis sodalis E 
 
RICHMOND2 
 
ROCKLAND   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys[=Glyptemys]  
    muhlenbergii T 
 Indiana bat (S)  Myotis sodalis E  
 Small whorled pogonia Isotria medeoloides (Historic) T 
  
SARATOGA   
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S)3  Myotis sodalis E 
 Karner blue butterfly Lycaeides melissa samuelis E 
 
SCHENECTADY   
 Indiana bat (S)3  Myotis sodalis E 
 Karner blue butterfly Lycaeides melissa samuelis E 
 
SCHOHARIE   
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S)3  Myotis sodalis E 

 
SCHUYLER   
 Leedy's roseroot Rhodiola integrifolia ssp. leedyi 
    (=Sedum integrifolium ssp. l.) T 
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SENECA   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (S)  Myotis sodalis E  
 
ST. LAWRENCE   
 Bald eagle Haliaeetus leucocephalus D 
 Indiana bat (S)  Myotis sodalis E  
 
STEUBEN 
 Bald eagle Haliaeetus leucocephalus D 
 Northeastern bulrush Scirpus ancistrochaetus E 
 
SUFFOLK  
 Kemp’s [=Atlantic] ridley turtle1 Lepidochelys kempi E 
 Green turtle1 Chelonia mydas T 
 Hawksbill turtle1 Eretmochelys imbricate E 
 Leatherback turtle1 Dermochelys coriacea E 
 Loggerhead turtle1  Caretta caretta T 
 Piping plover4 Charadrius melodus  T 
 Roseate tern Sterna dougallii dougallii E 
 Sandplain gerardia Agalinis acuta E 
 Seabeach amaranth Amaranthus pumilus T 
 Small whorled pogonia (Historic) Isotria medeoloides T 
 
SULLIVAN   
 Bald eagle Haliaeetus leucocephalus D 

Bog turtle Clemmys [=Glyptemys]  
  muhlenbergii T 

 Dwarf wedgemussel Alasmidonta heterodon E 
  
 Indiana bat (S) Myotis sodalis E 
 Northern wild monkshood Aconitum noveboracense T  
 
TIOGA 
 Bald eagle Haliaeetus leucocephalus D 
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TOMPKINS 
 Bog turtle (Historic) Clemmys [=Glyptemys]  
   muhlenbergii T 

 
ULSTER   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (W/S) Myotis sodalis E 
 Northern wild monkshood Aconitum noveboracense T 
 Small whorled pogonia (Historic) Isotria medeoloides T 
 
WARREN   
 Bog turtle (Historic) Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (W/S) Myotis sodalis E  
 Karner blue butterfly Lycaeides melissa samuelis E 
  
WASHINGTON 
 Indiana bat (S)  Myotis sodalis E  
 Small whorled pogonia (Historic) Isotria medeoloides T 
 
WAYNE 
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Eastern prairie fringed orchid (Historic) Platanthera leucophaea T 
 Indiana bat (S)  Myotis sodalis E 
 
WESTCHESTER   
 Bald eagle Haliaeetus leucocephalus D 
 Bog turtle Clemmys [=Glyptemys]  
   muhlenbergii T 
 Indiana bat (S)  Myotis sodalis E 

New England cottontail Sylvilagus transitionalis C 
 
WYOMING 
 Bald eagle Haliaeetus leucocephalus D 
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YATES   
 Bald eagle Haliaeetus leucocephalus D 
 Leedy's roseroot Rhodiola integrifolia ssp. leedyi 
    (=Sedum integrifolium ssp. l.) T 
 
 E=endangered   T=threatened   P=proposed   C=candidate   D=delisted 
 

W=winter S=summer - Please note that the Indiana bat may occur in additional counties but we have listed the 
counties with the greatest likelihood of Indiana bat presence.   

 
 

 
1 Except for sea turtle nesting habitat, principal responsibility for these species is vested with the National Oceanic and 
Atmospheric Administration Fisheries.  Please visit the following website for more information 
http://www.nmfs.noaa.gov/pr/species/esa.htm. 
 

2 Except for occasional transient individuals, no Federally-listed or proposed endangered or threatened species, or candidate 
species under our jurisdiction are known to exist in these counties. 
 

3 While Indiana bats were known to winter in Albany County, we now believe they are likely extirpated or in such small 
numbers that it is unlikely that they would be present and impacted by any specific proposed projects in Albany, Rensselaer, 
Saratoga, Schenectady, and Schoharie Counties.  This determination may change as we receive new information. 

 
4 Piping plovers are found in Suffolk and Nassau County; however, their early successional habitat is only found at the 
shoreline, on barrier islands, sandy beaches, and dredged material disposal islands.  Please see the fact sheet at 
http://nyfo.fws.gov/es/PipingPloverFactSheet07.pdf for more information on suitable habitat. 
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