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APPENDIX D

SWMUs 4,5,9, AND 10

SURVEY DATA



SURVEY DATA

SWMU 4 - McCOMISH GORGE

NORTHING EASTING GROUND ELEV.
REFERENCE

TOP OF CASING
LOCATION POINT ELEV.

NAD83 NAD83 (ft. msl)
(ft. msl)

ELEV. (ft. msl)

0401 1325971.353 3007906.900 594.53 596.68 NA
0402 1325937.125 3008427.291 576.53 578.86 NA
0403 1326194.407 3008592.712 556.68 559.28 NA
0404 1326175.242 3008453.970 583.34 586.20 NA
0405 1326106.595 3008643.832 565.67 568.09 NA
0406 1325947.243 3008610.196 570.16 572.86 NA

04C01 1325938.250 3008094.504 587.52 590.00 590.36
04T01 1326144.004 3007702.313 583.99 586.34 587.02
04T02 1325713.961 3008384.225 594.76 596.98 597.50
04T03 1325977.337 3008926.774 554.82 557.21 557.80

04SS01 1325962.613 3008435.405 576.30 NA NA
04SS02 1326073.487 3008225.218 567.61 NA NA
04S801 1326072.159 3008298.624 567.30 NA NA
04S802 1326037.757 3008358.897 568.23 NA NA
04S803 1326053,206 3008483.720 569.17 NA NA
04S804 1326061.360 3008582.860 566.56 NA NA
04S805 1326031.805 3008508.218 568.70 NA NA
04S806 1326006.840 3008249.096 570.67 NA NA
04S807 1326012.483 3008086.002 571.05 NA NA
04S808 1326081.946 3008124.127 569.42 NA NA
04S809 1325931.826 3008085.527 588.19 NA NA
04S810 1325947.163 3008238.741 580.74 NA NA
04S811 1325868.754 3008490.844 574.10 NA NA
04S812 1326124.171 3008271 .262 582.07 NA NA

04SW/SD01 1326297.318 3007747.486 552.51 NA NA
04SW/SD02 1326283.307 3008488.837 548.93 NA NA
04SW/SD03 1326289.089 3008600.281 548.91 NA NA
04SW/SD04 1326106.059 3008788.915 552.51 NA NA
04SW/SD05 1325906.555 3008691.052 556.32 NA NA
04SW/SD06 1325987.089 3008836.771 554.41 NA NA

Note: Elevations are NGVD 88



SURVEY DATA

SWMU 5 - OLD BURN PIT

NORTHING EASTING GROUND ELEV.
REFERENCE

TOP OF CASING
LOCATION POINT ELEV.

NAD83 NAD83 (ft. msl)
(ft. msl)

ELEV. (ft. msl)

0501 1326508.592 3011496.862 597.19 599.74 NA
0502 1326314.290 3010886.759 584.41 586.69 NA
0503 1326579.933 3011010.071 590.18 592.92 NA
0504 1326552.582 3010750.306 585.88 588.70 NA
0505 1326463.336 3010758.156 584.41 586.87 587.02
0506 1326799.880 3010767.602 570.79 573.53 573.66
0507 1327068.905 3011118.502 577.41 579.29 NA
0508 1326983.032 3010885.044 564.63 567.05 NA
0509 1326444.181 3010568.245 582.65 585.27 585.43
0510 1326493.371 3010580.944 584.49 587.21 587.39
0511 1326540.211 3010592.677 585.50 588.29 588.47
0512 1326589.023 3010604.698 585.77 589.55 589.71
0513 1326689.168 3010654.355 582.17 585.90 585.10
0514 1326704.415 3010285.843 551.91 554.29 NA
0515 1326781.083 3010329.981 552.62 555.49 NA
0516 1326606.015 3010229.620 550.97 553.94 NA
0517 1326704.286 3010443.116 557.94 560.45 NA
0518 1326762.088 3010473.577 553.22 556.15 NA
0519 1326647.137 3010414.946 562.63 565.06 NA

05T01 1326092.796 3011627.733 586.67 589.10 589.82
05T02 1326055.939 3010485.030 570.99 572.86 573.76
05T03 1326727.857 3010091.535 551.65 554.07 554.72

05S801 1326444.258 3011046.161 589.61 NA NA
05S802 1326455.171 3011305.934 590.50 NA NA
05S803 1326268.348 3011286.563 593.84 NA NA
05S804 1326681.657 3011479.311 605.32 NA NA
05S805 1326782.304 3011221.060 590.74 NA NA
05S806 1326773.232 3011118.799 585.01 NA NA
05S807 1326894.685 3011035.471 581.46 NA NA
05S808 1326736.639 3010886.208 581.85 NA NA

05SW/SD01 1327492.625 3011022.301 585.00 NA NA
05SW/SD02 1326926.064 3010853.197 557.94 NA NA
05SW/SD03 1326724.417 3010281.567 548.84 NA NA
05SW/SD04 1326457.330 3010272.121 556.69 NA NA
05SW/SD05 1326275.663 3010637.978 577.95 NA NA

Note: Elevations are NGVD 88
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SURVEY DATA

SWMU 9 - PESTICIDE CONTROL I R·150 TANK AREA

NORTHING EASTING GROUND ELEV.
REFERENCE POINT

TOP OF CASING
LOCATION ELEV.

NAD83 NAD83 (ft. msl)
(ft. msl)

ELEV. (ft. msl)

0901 1312457.543 3025490.820 733.51 736.72 NA
0902 1312923.373 3025388.236 722.90 725.66 NA
0903 1312205.141 3024911.735 705.88 708.88 NA
0904 1312413.311 3025163.759 721.45 724.04 NA
0905 1312333.351 3025044.289 714.86 717.49 NA
0906 1312775.949 3025447.471 719.13 721.63 NA
0907 1313082.909 - 3025566.679 734.53 737.28 NA
0908 1312381.442 3025117.554 719.79 722.48 NA
0909 1312971.099 3025496.941 722.46 725.11 NA
0910 1312055.418 3025373.755 723.83 726.51 726.64
0911 1312083.854 3024827.941 714.60 717.41 717.57
0912 1312323.664 3024738.653 694.24 696.87 NA
0913 1312380.502 3024820.944 698.02 700.97 NA

0914A 1312266.400 3024655.812 692.44 695.07 NA
09C01 1312059.505 3024850.638 715.99 718.36 718.46
09T01 1312804.336 3025759.952 737.56 740.02 740.63
09T02 1312576.157 3025069.715 705.96 708.45 709.01
09T03 1311791.416 3025295.689 705.55 708.08 708.56
09T04 1311679.977 3025257.301 703.13 705.70 706.53
09T05 1311681.497 3025540.482 716.73 719.19 719.71

- 09WTP1 1312399.734 3025284.938 726.22 728.62 NA
09WTP2 1312379.155 3025224.804 723.81 726.22 NA
09WTP3 1312330.736 3025240.797 724.33 726.54 NA
09WTP4 1312358.703 3025280.882 726.15 728.50 NA
09WTP5 1312369.146 3025253.139 724.55 726.81 NA
09WTP6 1312307.483 3025423.987 733.10 735.09 NA
09S801 1312906.202 3025740.184 737.46 NA NA
09S802 1312846.825 3025663.723 733.23 NA NA
09S803 1312704.751 3025696.986 731.58 NA NA
09S804 1312837.459 3025547.718 725.63 NA NA
09S805 1312431.037 3025228.783- 723.60 NA NA
09S806 1312359.295 3025249.027 724.46 NA NA
09S807 1312265.270 3025247.080 724.94 NA NA
09S808 1312154.622 3024872.578 709.75 NA NA
09S809 1311736.974 3025405.435 710.02 NA NA
09S810 1311722.072 3025328.648 707.26 NA NA
09S811 1311674.239 3025477.633 713.77 NA NA
09T01A 1312796.377 3025757.887 737.48 NA NA
09T02A 1312583.463 3025058.201 704.19 NA NA

09SW/SD01 1313158.673 3025702.233 723.37 NA NA
09SW/SD02 1312889.674 3025422.576 714.17 NA NA
09SW/SD03 1312272.246 3024945.894 702.83 NA NA
09SW/SD04 1312210.380 3024436.849 671.76 NA NA
09SW/SD05 1311564.699 3025200.320 693.69 NA NA

Note: Elevations are NGVD 88



SURVEY DATA

SWMU 10 - ROCKEYE
NORTHING EASTING GROUND ELEV. REFERENCE TOP OF CASING

LOCATION NAD83 NAD83 (ft. msl) POINT ELEV. ELEV. (ft.msl)
(ft. msl)

1001 1327710.944 3048397.78 618.31 620.79 NA
1002 1327653.025 3048428.578 618.78 621.45 NA
1003 1326211.829 3044731.059 808.84 811.55 812.02
1004 1327236.238 3043253.611 827.27 830.03 830.47
1005 1328184.516 3043847.136 828.98 831.84 832.01
1006 1327648.671 3045143.952 809.22 811.82 812.09
1007 1327744.244 3044829.179 786.65 789.70 789.77
1008 1327754.203 3044800.708 787.75 790.67 790.86
1009 1326732.692 3044077.836 786.98 789.56 NA
1010 1326673.501 3044097.01 782.15 785.27 NA
1011 1328020.222 3044166.236 805.26 808.08 808.21
1012 1327911 .892 3044420.681 823.30 825.76 826.19
1013 1326529.529 3044516.225 813.74 816.60 816.76
1014 1326887.989 3045164.362 812.59 815.37 815.75

1014A 1326896.545 3045157.234 813.42 816.67 816.49
1014B 1326877.256 3045153.109 813.10 815.88 ,- -_. 815.97
1015 1326294.189 3044915.862 790.03 792.78 - 792.90
1016 1327249.735 3045209.858 786.18 788.88 789.16
1017 1327922.835 3045087.382 777.45 779.97 NA
1018 1327941.191 3045027.831 774.56 777.45 777.78
1019 1327703.047 3044969.144 784.35 787.07 787.19
1020 1327809.345 3044661.078 803.35 806.27 806.60
1021 1327872.409 3044898.512 782.27 785.16 NA
1022 1326971.341 3043647.251 822.52 825.08 825.41

10C23 1327237.864 3043244.784 827.21 829.24 829.30
10C24 1327096.987 3043598.63 818.21 820.87 820.92

10C24P2 1327094.818 3043603.216 818.19 820.77 820.83
10C24P3 1327092.669 3043608.358 818.17 820.44 820.49

10C25 1326954.048 3043972.551 814.25 816.60 816.67
10C25P2 1326955.803 3043967.382 814.16 816.59 816.64
10C25P3 1326959.047 3043971 .376 814.27 816.60 816.65

10C26 1326799.657 3044335.605 812.92 815.40 815.46
10C26P2 1326801.762 3044330.037 812.94 815.40 815.62
10C26P3 1326797.273 3044331.224 813.08 815.53 815.63

10C27 1326634.062 3044700.693 814.95 817.26 817.36
10C27P2 1326634:446 3044706.703 814.88 817.16 817.26

10C28 1326988.837 3044872.767 819.03 821.40 821.42
10C28P2 1326993.397 3044873.915 819.10 821.42 821.57

10C29 1327363.909 3045006.908 813.49 815.70 815.77
10C29P2 1327358.745 3045005.973 813.56 815.92 815.97

10C30 1327434.552 3043774.607 820.26 822.44 822.50
10C30P2 1327439.476 3043776.146 820.33 822.45 822.48

10C31 1327443.464 3044157.831 817.78 820.09 820.16
10C31P3 1327450.029 3044152.641 817.78 820.10 820.15

10C32 1327152.476 3044484.674 816.95 819.55 819.61
10C32P2 1327149.623 3044495.68 817.27 819.64 819.73
10C32P3 1327151.167 3044490.122 817.21 819.47 819.55

10C33 1327513.967 3044638.991 811.95 814.31 814.40
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•
SURVEY DATA

SWMU 10 - ROCKEYE
NORTHING EASTING GROUND ELEV. REFERENCE TOP OF CASING

LOCATION NAD83 NAD83 (ft. msl) POINT ELEV. ELEV. (ft.msl)
(ft. msl)

10C33P2 1327517.326 3044642.989 811.90 814.24 814.33
10C34 1327669.649 3044275.045 821.58 824.05 824.09

10C34P2 1327674.392 3044273.938 821.69 824.14 824.19
10C34P3 1327679.261 3044272.938 821.72 824.07 824.12

10C35 1327819.715 3043895.502 826.76 829.12 829.17
10C35P2 1327817.339 3043890.804 826.82 829.26 829.32
10C35P3 1327814.951 3043886.478 826.92 829.11 829.33

10C36 1327611.690 3043350.43 821.44 823.83 823.89
10C36P2 1327607.033 3043348.436 821.65 823.94 824.00
10C36P3 1327605.266 3043343.718 821.57 823.84 823.88

10C37 1327402.357 3042823.549 818.22 820.35 820.40
10C37P2 1327398.88 3042827.103 818.41 820.33 820.39
10C37P3 1327395.202 3042830.938 818.45 820.45 820.51

10C38 1326967.202 3042737.29 825.46 827.40 827.44
10C38P2 1326963.751 3042733.301 825.43 827.68 827.72

10C39 1327985.467 3043473.205 827.36 829.52 829.58
10C39P2 1327982.439 3043477.905 827.28 829.51 829.56

10C40 1328345.298 3043683.709 826.94 829.19 829.25
10C40P2 1328341 .135 3043680.303 826.94 829.19 829.25
10C40P3 1328337.496 3043677.193 827.04 829.19 829.21
10C40P4 1328333.32 3043673.732 826.96 829.27 829.33

10C41 1326856.943 3043110.232 830.36 832.62 832.66
10C41P2 1326852.328 3043112.701 830.38 832.50 832.60
10C41P3 1326848.376 3043114.974 830.52 832.73 832.77
-10C42 1326742.204 3043435.723 832.21 834.38 834.42

10C42P2 1326733.459 3043447.871 832.33 834.53 834.59
10C43 1326318.658 3044468.923 818.03 820.26 820.30

10C43P2 1326318.672 3044464.119 817.92 820.16 820.20
10C43P3 1326318.936 3044459.33 817.99 820.35 820.40

10C44 1326461.055 3044150.675 792.79 794.51 794.56
10C44P2 1326464.017 3044153.235 792.76 794.65 794.69

10C45 1326611.654 3043814.684 810.77 813.33 813.39
10C45CP2 1326609.443 3043810.074 810.88 813.52 813.57

10C46 1328194.562 3044047.912 815.33 817.63 817.67
10C46P2 1328193.608 3044043.603 815.58 818.02 818.07
10C46P3 1328192.029 3044038.853· 815.72 818.23 818.28

10C47 1328077.297 3044426.49 819.06 821.54 821.58
10C47P2 1328072.154 3044425.407 839.89 821.73 821.76
10C47P3 1328066.942 3044423.964 819.36 821.66 821.70

10C48 1327915.728 3044798.844 795.93 797.96 798.01
10C48P2 1327917.018 3044793.553 795.88 797.98' 798.03

10C49 1327757.715 3045131.789 805.83 807.91 807.95
10C49P2 1327753.233 3045131.518 805.96 808.07 808.11

10C50 1327329.337 3045227.13 802.34 805.00 805.05
10C50P2 1327334.674 3045224.972 802.51 804.95 805.00

10C51 1327626.604 3045398.752 807.79 809.93 810.00
10C51P2 1327630.058 3045394.316 808.05 810.19 810.25

10C52 1326218.318 3044737.357 809.42 811.73 811.78
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SURVEY DATA

SWMU 10 - ROCKEYE
NORTHING EASTING GROUND ELEV. REFERENCE TOP OF CASING

LOCATION NAD83 NAD83 (ft. msl) POINT ELEV. ELEV. (ft.msl)
(ft. msl)

10C52P3 1326223.153 3044739.551 809.43 811.68 811.74
10C53 1326530.568 3044978.43 814.49 816.02 816.05

10C53P2 1326533.825 3044982.47 814.20 815.93 815.96
10C54 1326886.524 3045121.436 813:91 816.39 816.70
10C55 1327823.921 3044979.138 779.41 781.59 781.65

10C55P2 1327829.164 3044977.599 779.45 781.72 NA
10C56 1328068.781 3045381.31 767.82 . 770.23 770.28
10C57 1328213.851 3045260.534 767.77 770.21 770.28
10C60 1327113.893 3047089.489 648.25 651.02 651.08
10C61 1326525.219 3050507.181 594.45 597.30 597.38

10SW/SD01 1326199.661 3045084.595 762.98 NA NA
10SW/SD02 1327218.866 3045179.73 778.32 NA NA
10SW/SD03 1327082.114 3045561.782 697.65 NA NA
10SW/SD04 1328083.832 3045217.325 756.25 NA NA
10SW/SD05 1326933.867 3045982.88 676.30 NA NA
10SW/SD06 1327605.203 3048225.681 617.16 NA NA
10SW/SD07 1327757.117 3044863.848 782.84 NA NA
10SW/SD08 1328358.112 3044459.047 776.88 NA NA
10SW/SD09 1327351 .293 3042892.648 815.23 NA NA
1OSW/SD1 0 1327700.93 3042934.501 787.48 NA NA
10SW/SD11 1326729.972 3044108.09 781.70 NA NA
10SW/SD12 1326109.958 3043682.42 749.39 NA· NA

Note: Elevations are NGVD 88
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VoIIlIleOrganlc:.(U~GI

...., .. .. .. .. .. .. .. .. " " " .. " " .. " " " " " " " " ..
"""Ion 04SIKII 045901 "sa" ....., ...." ...." 045904 ..sa.. ..sa.. 045805 ...... 045801 045801 045807 045907 045807 "SBOa 04SBOI 045901 045901 045910 045910 04SBtl CUSBII

_pO 0459010002 OtSBOtOll12 OCSB02OOO2 \WSB020t02 .....lOOO2 0158030102 04SBOCOC02 lMSBG40102 OCSB05OOO2 0459050102 OfSBOGOOO1 0459060102 0459070002 00lS9070002.o 0458070102 0458070102-0 "S"""" 0459080102 oaSB09OOO2 0458010102 oo2סס04591 04SSIODI02 OCSBllD002 0459110102....... 0459010002 04S1KI10102 0459020002 045902'0102 04SB030D02 Of58030lO2 0459040002 .......,,, "sa""" WiBOS0102 ..S"""'" 0458060102 0459010001 fDII2t0002 0459010102 FQII2t0002 0459080002 04SB080102 o.lSB09OOO2 0458090102 oo2סס04581 0459100102 0459110002 OfSBIlOl02

mcrll SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS...... NORMAL NORMAL NORMAL NORMAl NORMAL NORUAL NOR.....l NORU ....l NORMAL NORMAL NORUAl NORIIAL D"P DuP D"P D"P NORMAL NORMAL NORMAL NORMAL NORM....l NORUAl NORMAL NORIIAl

d.pth.rMlg 0·' ,., 0·' ,., 0·' ,., 0·' ,., 0·' ,., 0·' ,., 0·' 0·' ,., ,., 0·' ,., 0·' ,., 0·' ,., 0.' ,.,
q;Jyp' •• •• •• •• •• •• •• HM HM •• •• •• •• •• •• •• •• HM •• •• •• •• •• ••
umpl,.dll Itl28l2OOO0;(llJ 111'2&'20000:01 ltf2ll2OOO0:Oli III'''''''''' ""W'OOllO,OI 11I'''''''0'' 11121I2OOO0;« 11mr20000;01 Ilf2&'2O(lOO:OC 11/'Z812OOO0:0CI llmt2000 0:0( llt28/'2'OOllO:OC 1I1lf1201lO0" I1fMOOOO;OO 1I1lf1201lO0.. 1112W2OO(l 0;00 Ilnl/MIOOO:OO IlntnOOllO:OC """""0''' """",",00 Wi1OO"" VNi20010:Ol'J """",,,,01 """"''',''........ y y y y y y y y y y y y y y y y y y y y y y y y

VoIIlIleOrganlc:.(U~GI

I, ',1,2-TETRACIi..OROETHANE 3 " 3 " ," 3 " ·" 3 " 3 " 3 " 3 " 3 " 3 " 3 "
1,I,I·TRICHLOROET/W£ 3 " 3 " ," '" ·" 3 " 3 " 3 " 3 " '" 3 " '"1,1,2,z.TETRACHlOROETHANE

3 " 3 " ," '" 'W 3 " 3 " 3 " 3 " '" 3 " 3 "
t, 1,2·TRICHlOROETHANE

3 " 3 "
.W

3 " ," '" 3 " 3" 3 " 3 " 3 " '"I, ,·OICHLOROETHANE
3 " 3 " ," 3 " ," 3 " 3 " 3" 3 " 3 " 3 " '"1,1~ICHlOROETKENE
3 " 3 " ," 3 " ·" 3 " 3 " 3 " 3 " 3 " 3 " '"1.2,3·TFUCHl.OROPROPANE
3 " 3 " 'W 3 " 'W 3 " 3 " 3 " 3 " 3 " 3 " '"1.2·01BROMO-:KHLORClPROPANE 3 " 3 " 'W '" , "J '" 3 " '" 3 " 3 " 3 " 3 "

1.2.()tBROMOETHANE
3 " 3 " ," '" ," 3 " '" '" 3 " 3 " 3 " 3 "

1.2-DlCHlOROETHANE 3 " 3 " ," '" ," 3 " 3 " 3 " 3 " 3 " '" 3 "
I,Z-DICHLOAOPAOPANE 3 " 3 " ·" 3 " ," 3 " 3 " 3 " 3 " 3 " 3 " 3 "
I.'·OIO)',ANE 100" "" " ... "J '80 "

240W 100" '80 " 100" '80 " 200" 210 U '80 "
2·8lJTANONE "" ,," Ii" "" "" " " .15 U 16" ,," IS" IOU ""2-HEXA1lO1E "" ,," Ii" "" "" ,," IS" Ii" ,," IS" Ii" "").(HlOROPROPENE lOW OW 12" IIW 12" lOW 10 UJ

II "
lOW lOW' IIW 'W

HAEIHyt·H€NTANONE "" ,," Ii" "" "" ,," IS" 16" ,," IS" 16" ,,"
ACETONE "" "" " "" "" "" IS" 16" "" 270U liW I. UJ

ACfTONITRlLE 18" IS" '80W 74" 96W 18" 18" 79" 18" 80" .. " n"
,f,CROlEJN "UA <SUA 80 "R 51 UR SOUA 47 UR 51 UR SSUA

" "R 50UA 54 "R <SUA
ACRYlONITRILE 10 UR 'UA 12 UA 11 VR ,,,.. 10 UA IOUA 11 UR 10 UR IOUA IlUA 'UR
BEH2£NE 3 " 3 " ·" 3 " ·" 3 " 3 " 3 " 3 " 3 " 3 " 3 "
BROMODICHlOROUETtWE.

3 " 3 " ·" 3 " ," 3 " 3 " 3 " 3" '" 3 " 3 "

'""""'''"''' 3 " 3 " ·" 3 " ·" 3 " 3 " 3 " 3 " 3 " 3" l "
BROUOldETHANE '" '" ," 3 " ·" 3 " 3 " 3 " 3 " 3 " 3" 3 "
CARBON OISUJlDE '" 3 " ," '" ·" 3 " 3 " 3 " 3" 3 " '" 3 "
CARBON TETRACHLORIDE '" '" ," '" ·" 3 " 3 " 3 " 3 " 3 " '" 3 "
CHlOROBENZENE 3 " '" ," 3 " ·" 3 " 3" 3 " 3 " 3" '" ,"
CHLOROOI8Rot.tOM£TH4NE 3" 3 " ," '" ," 3" 3" 3 " 3 " '" 3 " 3"

CHlOROETHANE 3 " 3 " ," '" ," 3 " 3 " 3 " 3 " 3 " ," 3 "
CHlOROFORM 3 " 3 " ," '" ·" 3 " 3 " 3 " 3 " 3 " 3 " 3 "
CHlOROMETHANE 3 " 3 " ," '" ·" 3 " 3 " 3 " 3 " 3 " 3" 3"

CHLOOOPRENE 3 " 3 " ," 3 " ," 3 " 3 " 3 " 3" 3W 3W 3 "J
C1$-1,2·DICHlOROETHENE

3 " 3 " ," '" ," 3 " 3 " 3 " 3" 3 " '" ,"
a5-1.J·OICHlOROPROflENE 3 " 3 " ," ," ," ," 3 " 3 " 3 " 3 " 3 " 3 "
D1BROUOUETHAN£ ," 3 " ," 3 " ," • 3"

3 " 3 " 3 " ," 3 " 3 "
O1CHLORODlFLUOROUETHAUE 3 " 3 " ," 3 " ·" 3 " 3 " 3 " 3 " 3 " 3 " 3 "
ETH'rt METHACR'lUTE

3 " 3 " ," 3 " ," 3 " 3" 3 " 3" 3 " 3 " 3 "
ETH'fUlENZENE 3 " 3 " ," '" ," 3 " 3 " 3 " 3 " ," '" 3 "
ISOOUTANOC 18" TS" 180 UJ 74" "W 18" 18" 79" 18" Ol" .. " n"
MHHACRYlONlTRlLE

3 " 3 " ," 3 " ," 3 " 3 " 3 " 3 " 3 " 3 " 3 "
METHVL IODICE 3" '" ·" 3 " ·" 3" 3 " 3 " 3 " 'W 3 "J lW

Id£THYl METHACA'flATE "" 27" 30" 34" 35" 20" "" 33" ,," lOU 32" 27"
I.lITHYLENECHLOAlDE 3 " 3" ·" 'OU ·" 3 " S ." 3 " 3" 3 "J 3W 3W

PROPlONlTRlLE 18" TS" '80W 74" 96W 18" 18" 79" 18" Ol" .. " n"
ST'fflWE 3 " 3 " , " 3 " ·" 3 " 3 " 3 " '" 3 " 3 " 3 "
TEIRACHlOROETHENE 3 " 3 " ," 3 " ·" 3 " 3 " ," ," 3" '" 3 "
TOlUENE 3 " 3 " ," 3 " ·" 3 " 3 " 3 " 3 " 3 " 3" 3 "
TRANS-I,2.()ICIf..OROETHENE 3 " '" ," '" -. " 3 " 3 " 3 " 3 " ," 3" 3 "
TRAN5-I,J.OlCH..OROPROPENE 3 " '" ," ," ·" 3 " 3 " 3 " 3 " 3 " 3" 3 "
TRAN5-1 ,'.{)ICtt..ORO-2·BUl ENE ," 3 " •"J ," 'W 3 " 3 " 3 " 3 " 3 "J 3W 3W

TRICHLOROETHENE 3 " '" ·" ," ," 3 " 3 " 3 " 3 " 3 " 3 " '"TRlCHlOROflUOROMETHANE 3 " '" ·" '" ," 3 " 3 " 3 " 3 " 3 " 3 " 3 "
VINYl ACETATE "" 27" 30" 34" 35" 20" 31" 33" ,," lOU 32" 21"
V1NYlCHLORIOE 3 " 3 " ," 3 " ·" '" 3 " 3 " 3 " 3" 3 " 3 "
XYlEHES. TOTAl.. 3 " 3 " ," 3 " ·" 3 " 3 " '" 3 "

, , .
s-I-yotllilt Of1Wllct (UG'KG)

1.2....SOTETRACHLOROBENlENE
300l " 380" 6000 " '00 " seoo " 380" """ 39O" 39O" """ "10 U 39O"

1.2...•TRlCHlORDEl£NZENE 300l " 380" 6000 " """ seoo " 380" "'0 " 39O" m" """ "10 U 39O"
1.2'[)N:H.OR08ENZEN£ 300l " 380" 6000 " """ seoo " 380" """ 39O" """ 'OIl " "10 U 39O"
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I,J.OICHlOR08UIZENE

1.'·DlCHLOROOENlENE

1,4.fW1HTHOOUINONE

1,.-PHENYlENEDIAMlNE

I·NAAil'HVL...WINE

2,7.QXYBlS(I.(:HLOROPROPANE)

IUU·TETRACHlORoPHENOl

'2,u-nUCHlOROPHEOOl

2,',&-UUCHlOROPHENOl..

2,'·OICHlOROPHEOOl

2,• .[)IUEniYlPHEOOl

2,• .olNiTROPHENOl

12,"Oltt TROTOlUENE

2,&-OICHlOROPHENOl

2,&-OIMTROIOlU£N£

2·ACETY1..WlNOfltJORENE

2,CHlORONAPHTHALEHE

2.(:HlOROPHENOl

2·UEI~APHIHAl£NE

2.METHYl.PH[NOl

2-NAPHTHYlAMINE

UITROANIUNE

2·N1TROflHENOl

,2-P1COUNE

J,J'.OJCfl.OROBENZlOINE

J,J'-DIUETHYlBENZlDINE

:J.I.(ETH'r'LCHOlJ,NTHRENE

)-NIlAOANlUNE

',6-0INlTA02,M£THYLPHENa..

4-AMiNOBlPHENYl

e.tlRot.lOPHENYl PHENYl ETHER

'-<:HlORO-J.UETHYlPHENOl

'-eHlOROANIUNE
'-<:fl.ORQPHE.NYL PHENYL ETHER

....CETHY1.PHENOl

HnTAOANlUNE

1.-MTAOPHENOl

1.,MTROOUlNOUNE·I-oXlOE

's.NITRQ.O.TOLUlDINE

7.12·DlMEIHYl.SENZ(A>ANTHRACEtlE

,,-"·OIMETHYlPHENETHYl...AMINE

ACEtlAPHTHENE

ACENAPHTHYlfNE

ACETOPHENONE

,",UNE

ANTHRACENE

AAANITE
BENlO(~ANTKAACENE

BENZO(A)PYRENE

BErUO(8}FLUOAANTHENE

BENZO(G.HJIPEAYlENE

BENZO{K)FlUORANTHENE

BENZYl ALCOHOl

BlS(2-<:HLOROETHOxy)METH,t,NE

B1S(2.{;HLOROETHYljEIHER

B1S(2.£IHYlHEXYl)PHTHAlAIE

BUTYlBENIVl PHTHALATE

'ot.OFtCl8ENZILATE

'CHRY5EUE

~N,BUTYl PHTHAlATE
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tl17W2OOO0: lIn&'2OOl10. 11121I2OOO0: I1~O. 11f211'2OOO0: 1lt21120000. 1I12II2OOlI0. Ht2'II2OOO0. 1In&'20000. 11121I2OOO0. 11/28f20000 11121f2OOO0, 11!W20000:0(

y y y y y y y y y y y y y

3DOOU I I 380U I I IlOOOU I I .00U I I SIIOOU I I 380U I I 'OOU
3000U I I 380U I I IlOOOU I I lOC/U I I S800U I I 3BOU I I 'OOU
3000U I I 380U I I 6000U I I 400U I I S800U I I 3IlOU I I 400U

3DOOUJI I 380UJI l&ooowl I400W! lsaoowl I 380UJI 1400U
XlOOU I I 3BOU I I 6000U I I 400U I I S800U 1 I 380U I 1 400U

JOOOU I I 3lIOU I I 60CWJU I I 400U I I 5800U I I 380U I I 400U

3000U 1 1 380U 1 1 60lXlU 1 1 400U I I SIIl)JU I I 380U I I 'OOU

3000U 1 1 J80U 1 I 60lXlU I 1 400U I I S800U 1 I)8l)U 1 1 'OOU

3000U 1 I 380U I 1 6000U I I .00U I I 5800U 1 I 380U I 1 &oou

3000U I I 380U I I 6OO:lU I I «ooU I 1 5800U I I 3SOU I I .ooU

3000U I I J80U I I 6OO:lU I I «ooU I I saoou I I 380U I I .ooU

JOOOUJI I 380UJI I6000UJI 1 «ooUJI lseoowl 1 380UJI I400UJ

3000U I 1 380U I I 6000U I I 400U I I saoou 1 1 3llOU 1 1 400U

JOOOU 1 1 380U 1 I BOOOU 1 1 «ooU I I saoou 1 I 380U 1 I 'OOU

JOOOU I I:J80U' I 6000U I I .coU I I 5800U I I 380U I I 'OOU

3000U 1 I J80U I I 6OC»U I I «ooU I 1 SllOOU I 1 380U I I 'OOU

JOOOU I I 380U I I 600lIU I I 400U I I saoou I I 380U I I .oou

JOOOU I I 380U I I EiOOOU I I 400U I I 5lIOOU I I 380U I I 'OOU

3000ul 1800ul 16000UI 11.00ul 15800UI 18.00UI II00U

3000U I I 380U I I 6000U 1 I 400U I I 5lIOOU I I 380U I I 'OOU

:JOOOU I I 3IOU I I GOOOU I I 400U 1 1 saoou 1 1 380U 1 1 'OOU

3000U I 1 JaOU I I llOOOU I I «ooU I I 5800U 1 I 380U I I 400U
3000U I I 380U I 1 6000U I I 'OOU I I SBOOU I I 380U I 1 «XlU

3000ul 1 380U 1 I6000UI '.ooUI 15800UI I380UI I&OOU

JlIOOvl IJOOvl 1·6000VI l""vl I 5800 V I I 300 V I I·<oov

3000ul I380UI leoooul I«ooui 15800UI I380UI ·Icoou

3000U I I J80U I I 6000U 1 1 'OOU I I 5800U I I J80U I I &oou

3000ul I380UI '16OOOUI I«ooui 15800UI I380UI I&OOU

3000U I 1 3llOU I I 6000U 1 I 400U I I saoou I I 380U I I 'OOU

3000U 1 I:l8OU I I 6000U I I 400U I I 5800U 1 1 3llOU I 1 'OOU

3000U I I 380U I I 6000U I I 'OOU I I 5800U I I 380U I 1 .oou

3000U I I 380U I I 6000U 1 I .ooU I I 5600U I 1 380U I I .00U

3000U I I 380U I I 6000U I I 'OOU I I 5800U 1 1 JIOU I 1 'OOU

3000U I I 3SOU I I 6000U I I 'OOU 1 1 SIOOU 1 I J80U I 1 4COU

3000U I I J80U I I 6000U I I 'OOU I I 5lIOOU I I 380U I I .cou

J<IOOV I I JOOV I I 6000V I I ,,"V I I 5800V I I 300 V I I <00 V

3000U I 1 380U 1 I 6000U I I 400U I I SIOOU I I 380U I I coou

XlOOURI I380URI II5000URI ICOOURI ISIOOURI IJ.80URI l'oollR
JlIOOV I I JOOV I I 6000V I I <00 V I I 5800V I I JOOV I I ,,"V

JlIOOV I I 300V I I 6000V I I <00 V I I 5800V I I JOOV I I ,,"V

6000 V I ""vi I '2000 V I I 790 V I I '2000 V I InoVI I'''v
3000ul 18,ooul Il5000ul 1800ul lseooul Ii00UI Ii00U

JO()J U I I 800 U I I 6000 U I I 1,00 U I I S800 U I I 8,00 U I I 100 U

JOOOU I I 380U I I 6000U I I .oou I I 5800U I I JaOU I I 'OOU

JOOOU I 1 JIOU I I 6000U I I .00U 1 1 S800U 1 I JaDU I 1 .00U

3000ul 1800ul 16000UI 1800ul lS800ul 1800UI 1800U

JOOOU I I 380U I I 6000U I I «lOU I I S800U I I 380U I I .coU

XlOOul II00UJI I2800JI 1800UI 15800UI 1800ul 1800U

JOOOul 1800UJI 13000JI 1800UJI ISllXlul 18,OOUJI 1800UJ

XlOOul 1800UJI 14&OOJI laoouJI I5800UI 18COWI 1800UJ

XlOO U I I 8,00 W I I 37CO J I I 100 UJ I I 5800 U I 1 100 UJ I I 800 UJ

XlOO u I I 100 U I I 6000 U I I 100 W I 1 S800 U I I 1.00 UJ I ) 800 W

JOOOU 1 1 380U I I 6000U I I .coU I I seoou 1 I J80U 1 1 'OOU
JOOOU 1 1 380U I I 6000U I I .oou 1 I SIOOU I I J80U I I coou

JOOOU 1 1 380U I 1 6000U I I .oou I I 5IOOU I I 380U I I 'OOU
JlIOOV I I 300 V I I 6000V I I ,'"V I I 5800V I I JOOV I I <00 V

JOOOU I 1 380U I 1 6000U I 1 400U I I SIOOU I I JIOU I I 'OOU
JlIOOV I I 300 V I I 6000V I I <00 V I I 5800V I I lIOV I I ,'"V

3000ul II00UJI I2900JI 1800ul IS800U! II.OOUI II00U
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mv mv 'oo V .10 U ,., V

mv mv 'oo V '10 U mv

mv mv 'OO V ClO U mv

mv mv '00 UJ '10 U mv

mv mv 'OO V '10 U mv

mv mv 'lOW 'IOW m VJ

mv ,., V <00 V ClO U ,., V

,., V ,., V ,,, V '10 U ,., V

mv mv ,,, V .10 U mv

mv mv ,,, V .10 U mv

mv mv 'oo V ClO U ,., V

m VJ m VJ ,,, V ClO U :rnv
3SOV 3SOV <00 V 410U 3SOV

3SOV 3SOV 'OO V '10 U 3SOV

3SOV ,.,V ,,"V .IOU mv

3SOV 3SOV 'OO V ClO U mv

mv 3SOV 'OO V ClO U ,., V

3SOV 3SOV 'OO V '10 U ,., V

'OO V 8,00 U , V , V , V

3SOV 3SOV ,,, V ClOU J90V

mv 3SOV 'OO V ClO U mv

3SOV mv <00 V ClOW m VJ

3SOV J9IlV <00 V '10 U 3SOV

J9IlV 3SOV 'OO V ClO U ,., V

3SOV J9IlV 'OO V ClO U 3SOV

3SOOO J9IlV <00 V ClO U 3SOV

J90V 3SOV <00 V ClO U 3SOV

J90V 3SOV <00 V ClO U 3SOV

3SOV 3SOV <00 V .10 U 3SOV

3SOV 3SOV <00 V ClO U 3SOV

3SOV 3SOV <00 V ClO U 3SOV

3SOV J90V ,,, V ClO U 3SOV

3SOV 3SOV <00 V 410 U mv

J90V J9IlV 'OO V ClO U '"'V
3SOV 3SOV <00 V '10 U J9IlV

3SOV '"'V <00 V '10 U 3SOV

J9IlV 3SOV 'OO V 410 U 3SOV

m UR ,",UR <00 VA 410 VA 3SO VA

'"'V 3SOV <00 V '10 U J9IlV

3SOV ,",V 'OO V '10 U ,",V

'80 V '80 V "'V 120 V '80 V
800 U 'OO V 'V , V , V

800 U 800 U , V , V , V

mv ,., V <00 V 'IOU 3SOV

mv 3SOV <00 V 410 U 3SOV
,,, V 'CO V , V , V , V

mv 3SOV 'CO V olIO U 3SOV

8,00 U 'CO V , V , V , V

8.00 OJ 100W 'V , V , V

I.DOW lCOW , V , V , V

'CO W 'CO W , V , V , V

'CO W 'CO W , V , V , V

3SOV '"'V <00 V '10 U ,",V

3SOV 3SOV 'CO V '10 U 3SOV

JOOV 3SOV <00 V .10 U mv

mv mv 'CO V .10 U ,..
mv 3SOV <00 V '10 U J90 U :

mv mv <00 V ClO U ,.,V

'CO V 100 U , V , V , V

3SOV 3SOV <00 V '10 U mv
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CRANE CTO 10
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SUMMARY OF ANALYTlCAL RESULTS
PAGESOFS

..: ~..:.....

- -...~~ ~ .....""~~

·..~t~;:_~·:~·~·;~F;~~:
......·.-r.~:-t"!-:"'i~:."

,":"9"

voIaDtOrpnlcl(UGlR:Gj

.-. .. .. .. .. " .. .. " .. ..
"""", ..-SBn NSB12 NSBI2 "5912 0&5501 ..SSGI ..SSGI """ ..SSG> "SSG>- ~120002 0458120002.1) 0458120102 0458120102.1) otS$Gl0002 04SSOI0102 otSS020002-D otSS020I02.1) ..SS020002 0&SS020102-... OCS81ZOl102 FOG22OOIOI 0459120102 FOOnool0t 0455010002 0455010102 fOII200001 fD11290001 ..SS020002 lMSS02'OI02...., 50 50 50 50 ." 55 .. 50 .. 50...... DUP DUP DUP DUP ~ CUP DUP DUP DUP NOR.....l NORMAL

dtplh.ran; ,., ,-, I·' 1·' : 0-2 1 1•2 ,., ,., ,., I·'

".typo ." NW ." ." .." N" ." N" N" N"
umpl,.dll lIlrI2OIIl'•• 2t2OI'2OO10:OO lIlrI2OIIl'," 2120/20010:00 I 1/2tI2OOO 0:0 l1mi20000:OC II/2tl2ODOO:OO l1nv.zOOOO:OO III"""'•• II~O:OCl._od V V V V V V V V V V

YoIaDtOrpnlcl(UGlR:Gj

1.1,1.2·TETRACK.OROETHANE , U , U , U , U , U

1,1,l-TRIC~OROETHANE OJ , U , U , U , U

1.1.2.2-TETRACM.OROETHANE 'W , U , U , U , UJ

1,1.2.TRlCIt.OROETHANE 'W , U , U , U , U

1.I·DICtl.OROETHANE , U , U , U , U , U

1,1.()ICK.OAO€TH£NE , U , U , U , U , U

1,2,3-TRlCHlOAOPROPANE , U , U , U S , U

'.2.()J9ROMO-~OROPROPANE , U 'U , U , U , U

1,2.()1BROMOETH..vlE ,U , U , U , U , U

1,2-OICt1.OROEIIWlE , UJ , U 'U , U , U

1.2..()1CK.0A0PfI0P.t.NE , U , U , U , U , U

l,4.()10XANE 2tO U 210 U ""U 210 U 210 U

2·BUTNroNE l6U l6U I3U ISU ISW

2-HEXANONE l6U l6U I3U ISU IS UJ

J<:HtOROl'llOl'£NE lIW lIW , U IOU IOU

t-M[THYl·2·PEHU,NONE l6U -16 U I3U ISU 15 UJ

ACETONE "BU l6W I3U ISU ISW

ACETONITRILE "U _OS U "U "U 83U

ACR<ll£IN SlUR "UR <SUR 52UR SlUR
ACRYlONlTRll£ 11 UR 11 UR· , UA lOUR lOUR
BENZEN> 'U , U , U , U , U

BROMOOICHLOOQMETHANE 'U , U , U , U , U

BROMOFORt.l 'W , U 'U , U 'W
BAOMOIolETHNE , U ,U , U , U , U

CARBONDlSUlFlDE , U , U , U , U , U

CARSON tETRACK.ORIDE , U , U , U , U , U

CK.ORoemzENE 'U , U , U , U , U

CK.QROOISROUOMf.THANE , U , U , U , U , U

CtU>OOET~ , U 'U , U , U 'U
CIf.OAOFOAlA , U , U , U , U 'U
CKOROMETHAtlE 'U , U , U , U 'U
CHLOROPRE.HE 'W 'W , U , U , U

CIS-',2OCHlOROEfHENE , U , U 'U , U , U

a5-I.:J..OICHlOROPROPENE , U 'U , U , U , U

D1BAOYOUETHAUE , U , U 'U , U 'U
DICHlOAOOIFL.lJOR()td£THANE , U , U , U 'U , U

ETHYlUETHACRYlATE , U , U , U , U , U

ETH't"lBWZENE , U , U , U , U , U

JSOBUTNKll "U "U "U "U 83U

UETHACRYlONlTRILE , U , U , U , U , U

IdETHYlIOOIOE 'W 'W , U , U , U

ldETHYlUETHACRYlATE "U "U 21U lIU "U
METHYlENE ctt.ORIOE " 7J , U , U , U

flROF'IOOTRILE "U "U "U "U 83U

STYRENE , U , U , U , U , U

TETRACHlOROETHENE , UJ , U , U , U , U

TOlUENE , U . , U , U , U

TRANS-I,2-()/CH.OAOETHENE , U , U , U , U , U

TfV,NS-l,)·mCROAoPROPENE 'W , U , U , U , U

TRANS-l.HIlCH..0RQ-2.QJTENE 'W ,W , U , U , U

TRlCH..OAOETH[NE , U , U , U , U , U

TRICHl.OROfl~OMETHANE , U , U , U , U , U

VINYl ACETATE "U "U 21U lIU lIU

VlNYlCHLORIOE , U , U , U , U 'U
XVlENES. TOTAl S • , U , U , U

Sead-VolatiJe 0rpnIct (UCiJJtG)

1,U.SoTETFlACK.ORO&HZEHE ""U ""U 380U .10 U .10 U

1.2.•·TRlC'fJJROBENZENE ""U ""U 380U .10 U .10 U

1.2.{)ICIt..0R0BENZENE ""U ""U "'U .10 U .10 U
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..., " " " " " " " " " "1- 04S912 04S81:l Q.4S812 04sal2 """ """ O<SSO, 04$$01 "S,., ".,.,....... 04S8120002 0459120002.0 ocSBI20I02 04SBl201D2.() 0455010002 0455010102 04SS020002-D OtSS020I02-D "...,.,., O,5S02l1I02...... 04Sal2OOCl2 FD02200101 0458120102 F00'Z200101 0455010002 OCSSOIOID2 FOll290001 FOI1290001 "...,.,., lUSS02lIl02

molri. .. .. .. .. .. .. .. .. .. ........ OUP OUP OUP OUP OUP OUP OUP OUP NORMAL NORMAl

d.p1h~flllO
,., ,., ,., ,., ,., ,., ,., ,., ,., ,.,

qc_r,'pt HM .. HM HM HM HM HM HM HM ·HM

umpr..d11 ",..,.,,"', 2i20'20010:00 ",..,.,,,,« V2'lV2OO10:00 IIIW1l1C1OU 11f29/20000:0( Ill2W2OOO0:OO I1/1W2OOO 0;00 I I!MOOO 0;0 11mt2ODOO:OC

,lIld1led y Y Y Y Y Y Y Y Y y

1.H>ICHlOROO£NZENE <cd U 'OO U 38DU "10 U 410 U

1,"·DICHlOROBENZENE "'U .oo U JODU 410 U '10 U

1,4.fWlHTHOOUINOOE "'U .oo U JODU 410 U 410 U

1,4-PH£NYlENEDIAMlNE ... UJ ... W 38DU '10 U "0 UJ

I·NAPHTH'tlAMIt-tE "'U .oo U 38DU .to U 4'0 U

2,r-oXYBIS(loCHlOROPROPAHE)
"" U

... W 38DU 4'0 U 410 U

2.U,6-TETRACtt.OAOflHrnot. .oo U "'U 380 U 410 U 4'0 U
2••,SoTRlCHl.000PHE00l "'u "'u 38DU 4.0 U "0 U

2,4,&'TRlCJot.OOQPHf.NOl. "'U .OO U 38DU 410 U 410 U

2,HlICHLOROf'HEHOl 400 UJ .oo U 38DU '10 U "0 U

2, '·OIMETHYlPHENQl .oo U "'U -JODU .10 U 4'0 U

2,4.()INlTROPHENOl .oo U ... U 38DW "'OW '10 UJ

2,'·OINlTRQTOlUEHE "'U '''U 38DU ,tlOU 4'OU

2,&-[HC1t..0A0PHEN0l "'U .oo U 38DU 410 U mu
2,6-{)lNlTROTOlUEtlE "'U "'U JODU UDO 4'OU

2·ACETYLJJ.llNOflUOREN:E. "'u .oo U 38DU .410 U 410 U

2.(HLORC»W'HTHAl.!NE 'OO U .oo U 38DU _ .,0 U 4'0 U

HHlOAOf'HENOl .oo U .oo U 38DU 410 U 410 U

2·YETHYlHAPHTHA1.£NE , U , U ,oo U ,oo U ,oo U

2-1otETHYl..PHENOl .oo U 'OO U 38DU 410 U 410 U

2·NAPH1"HYUMlNI: 'OO U "'U 38DU 410 U 410 U

2·MTROANIUNE .oo U "'U 38DU 410 U 410 U

2-N1TROPHENOl .oo U "'U JODU 410 U 410 U

2·fltCOUNE .oo U "'U JODU 410 U 410 U

J.HIICHlOROBENZlDlNE .oo UR "'U JODU 410 U 410 U

3.3·.(ltIdETHYUlENZlOINE .oo U ... U JODU 410 U 410 U

J.METHYlCHOlANTHREN[ 'OO U .oo U 380U 410 U 410 U

3·MmO,I,NIUNE "'U .oo U 38DU 410 U 410 U

4.6-DlNrlR().2·MEIHYlPHENOl "'U ... U 38DU 410 U 410 U

4.'wINOBIPHENn "'U .oo U 38DU 410 U 410 U

4·BROIolOPHEN'rl. PHENYl ETHER .oo U .oo U JODU 410 U 410 U

4<:HlOAO-J.METH'I1.PHENOl .oo U .oo U JODU 410 U 410 U

4<:HlOROANIUNE "'w "'u 38DU 410 U 410 U

4<:HlOROPHENYL PHENYl ETHER "'u "'u 38DU 410 U 410 U

4.uUHYlPHEtO.. .oo U .oo U 38DU 4Hl U 410 U

4,N1TRQANlUNE .oo U "'U 38DU 410 U 410 U

4·N1TROPHEHOl .oo U "'U JODU 410 U 410 U

HlITROQUINOUNE+OXlOE ... UR 400 UR 38DUR 410 lm 410 UR

5·N\TRO{).TOlUIDINE "'U .oo U 38DU 410 U 410 U

1.12-DIMETHYUlENllAlANTHRACEN£ "'U "'U 38DU 410 U 410 U

AA·OIMETHYlPHE.NETHY\JJdINE 790U 800U 110 U O2OU 810 U

ACf.NAPHTHENE , U , U ,oo '00 U ,oo U

ACENAPHTHYlENE , U , U 300 ,OO U 800 U

ACETOPHENQt.lE .oo U .oo U JODU 410 U 410 U

ANlUNE "'u "'u JODU 410 U 410 U

~THRACENE , U , U 380 8.00 U .00 U

ARAIGTE "'U "'U 380U 410 U 410 U

BENZ0(A)AN1lI\ACENE , U , U '00 ,oo U ,oo U

BEHZll(AIPYRENE , U , U 130J I,DOW ,OOW

BENZO(BIFLUORANTH£NE , U , U
"~OJ 100 UJ 800 UJ

BE.NZO(O.HJ)PERYlENE , U , U "" '00 UJ ,OOW

B£NlO(KjFlUOAANTHENE ,U , U ,ooW '00 UJ 100 UJ

BENZYl AlCOHOl "'U "'U 38DU 410 U 410 U

BlS(2<:HLOROETHOXy)METHANE "'U "'u 38DU 410 U 410 U

BlS(2<:HLOROETHYlIETHER .oo U "'U 38DU 410 U 410 U

BlS(2·ETHYlHEXY1..lPHTHALATE .oo U "" 380 U 410 U 410 U

SUTYlBENZYlPHTHALATE .oo U "'U 38DU 410 U 410 U

CHLOR08EHZILAT[ "'U "'u 38DU 410 U 410 U

CHRl'SEHE , U , U ,.. 'oo U ,oo U

OI·N-SUTYlPHTHALATE "'u ... U 38DU 410 U 410 U
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...,. 04 04 04 04 04 " 04 04 04 04......, 045912 045812 G4SB12 ...." 04SSO, 045501 "'$0' 04SSO' 04SS02 04SS02

,""'... ....'20002 Gf$BI20002-D 0450120102 04S8120102.{l 04SSOI0002 CNSS01Ol02 04SS020002.Q 04SS020t02.o 04SS020002 """"02....... ....'20002 FOO:noalOl 0459120102 fOO22OO10t 04$$010002 Q-ISS01Ol02 FDI1!1OOOI FDI12tOOCI1 04SS020002 0tSS020102

Illilril ss SS SS SS SS S' SS SS SS SS...... DUl' DUP DUP DVP DUl' DUP DVP DVP NORMAL NORMAL

d'pU'_tang 0·' 0·' ,., ,., 0·' ,., 0·' ,., 0·' ,.,
qe_typ. .. N' •• N. •• N. N' N' N. N.
umpll_dII """""0"' 2I2lnOOIO:OO' """""0", 2126'20010:00 11_0", 11(21120OO0:0( I1t2WZOOOO:OQ 1l!1W2OOO0:OO 1112W20000:OC 11ntr2OOO0:OC

.-.. , , , , , , , , , ,
DI-N.(lCnt PHTHAlATE "V •., V 380 V 410 U 410 U

OIAUATE "V •., V 380 V 410 UJ 410 U

DtBENZO(A.H)ANlHRACENE , V , U .. 2!1.0J '.OOW ,.,W
DlBENZOfURAN •., V •., V 380 V 410 U 410 U

OIETH'f'l PHTHAlAIE •., V •., V 380 V "0 U '10 U

DII.tETHOATE •., V 400 UJ 380 V 410 U 410 U

DIJolETHYl. PHnw..ATE •., V •., V 380 V '1O U 410 U

DIMHYLAMlNE "V •., V 380 V "0 U '10 U

DlSUlfOTON .. V "V 380 V 410 U '10 U

ETHYl UETHAHE SUlFONATE "V .. V 380 V '10 U mu
ETHYL PARATHION •.,W .. VJ 380 V ,to U '10 U

FAUl'HlJR '''Vll OOOVll nOVll 820Vll 810 tm
FllJClRAHTHENE , U , V 280 ,., V ,., V

FLOOR9<E , V , V ,., V ,., V 800 U

HEXACHlORoeauENE •., V "V 380 V '10 U '10 U

HEXAC....OROBVTAD1ENE "V "V 380 V '10 U '10 U
HEXACHl.OROC'tClOPENT.-.olEN[ "V .. V 380 V "0 U '10 U

HEXACIi.OROETHANE .. W "V 380 V '10 U 410 U

HEXACHl.OROPOOPEHE .. V "V 380 V "0 U '10 U

INOENO(I.U.cO)pVRENE , V , V "OJ acow 800 UJ

ISOORlN "V "V 380 V '10 U '10 U

ISOf'HOROOE .. V "V 380 V ,to U .to u
ISOSAFRQ.£ "V .. V 380 V '10 U "0 U
KEP<INE .. W "VJ 380Vll ctO UR '10 UR
METHAPYRll£NE "V •., V 380 V mUJ .to U

METHVlMHJWl£ SWONATE "V •., V 380 V 410 U 410 U

METHYl PARAntON .. W "XI UJ 380 V '10 U 410 U

tuIITROSO-OJ.N.PROPYI..AMINE •., V .. U ,",V 410 U "lOU

tuiITROSOOI-N·8UTYl..WlNE •., V •., U 380 V 410 U 410 U

N·MTROSQOLETH'f1.Nd1NE .. V "V 380 V 410 U 410 U

N-NITROSOOtMETHY1.J,MINE .. V .. V 380 V 410 U 410W

N-NlTROSOUETHYl£THYl.AMINE •., V •., V 380 V 410 U 410 U

N-NITROSOMORPHOUNE •., V •., V 380 V 410 U 410 U

N-MTROSOPlPERlDINE •., V •., V 380 V 410 U 410 U

t~-NlTROSOPYROOUOINE •., V •., V 380 V 410 U 410 U

NAPHTIW..ENE • V , V ·8,00 100 U 800 U

0.0,0..TRlETHYl PHOSf'HOROtHlOATE "V •., V 380 V 410 U 410 U

Q-TOlUlOINE "V •., V 380 V 410 U UOU

P·(DtMETHY1.AWlNOIAlOBENZENE .. V •., V 380 V 410 U 410 U

PENTACHLOR08ENZ£NE •., V .. V 380 V 410 U 410 U

PENTACHLOROETHANE "V •., V 380 V 410 U 410 U

PENTACHLOROtITROBENZENE .. V .. V 380 V 410 U 410 U

PHENACETIN .. V •., V 380 V 410 U 410 U

I'l<,NANTltI19E , V , V 110 1.00 U 800 U

I'l<'HOI. •., V "V 380 V 410 U 410 U

PHORATE "V .. U 380 V '10 U 410 U

PRotIAMlOE "V "V 380 V '10 U 410 U

P"""" , V , V '''J 1,00 U 8,00 U

"""DINE "V "V 380 V 410 U 410 U

""ROlE .. V "V 380 V 410 U 410 U

SUJOTEPP "V .. V 380 V 410 U 410 U

THIO/WIN .. V "V 380 V 410 U 410 U

PntIcldel(\lGllC)

4,4'·000

H·OOE

il,4'-oOT

/olDAlN

AIJ'HA-llHC

ALPHA-cHl.OROANE
AROCl~1016

39 UJ <OW 31 U 4,1 U <oU
39 U 60 R av 4.1 U <OV
30V '0 U SO 4,1 U ',0 U

20 U 2,0 U 20 U 2.1 U 21 U

20 UJ 2.0 UJ 20 U 2.1 U tlV
20 U 20 U <IV 2.1 U tlV
,.V "V lIV UV "V
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,_.
" " " " " " " " .. "k...IJ", GUSl2 045012 MSOn D4S0U 045501 ,,$$0, MSSOI MSSOI lMSS02 ".."........ 04SB12OOQ2 0459120002.0 lMSBI2(l11)2 lMSBI20I0200 04SS010002 0455010102 "......,<l 04S$020t02.o """"'" 0455020102

....... OCSBl20002 FOO22llOIOI 0459120102 FD02200101 04550\0002 0455010102 F01I2tOOOI fOII290001 "..,"'" 04S~I02

""", .. .. .. .. SS SS SS SS .. SS...... DUP DUP DUP DVP DVP DUP DVP DUP NORMAL NORMAL

dlplh.rmg ,., ,., ,., ,., ,., ,., ,., ,., ,., ,.,
qCJyp. NIl .U .u .U .U .U .U .U .u .U
-".dol 2120'20010:0 2I2Of2OOIO;OO lI2O'2OO",O< V2Or'2OO10:00 II/'W2OClOO:OC 11~O;OC 1lt2W2000 0:00 \112W20000:OO Ilf2W2'OOOO:OC ltntmOOO;O

,"ldlltd y y y y y y y y y y

AROCtOR·I221 19V eov 76V SlV IOU
NIDClQR·1232 29V 40V 30U "V 40V
AROClOR·1242 J9U 40V 30U .. V "V
AROClOR·1248 29U 40V 30U .. V .. V
ARClClOR·I2S4 J9V "U 30U .. U "U
AAOClQR.12&O lOU "U 30U "U .. U
SETA-8HC 20 U 2.0 U 20 U 21 U 2,1 U

OElTMIHC 2.0 UJ 2.0 UJ 2.0 U 2.1 U 2IU
OIElDRIN "U 40 U lBU 4.1 U .. U
E~ANI 20 U 2.0 U 2.0 U 2.1 U 2.1 U

ENOOSUlFAN II "U 4,0 U 31 U '.1 U "U
ENOOSlA}AN SULFATE 39U 40 U UU '.1 U "U
END... "W UW lBU '.1 U "U
ENDRIN ALDEHYDE 3.9UJ 40 U lBU •.• U 40 U

GAMMA·8HC (liNDANE) >OU 2.0 U 2.0 U 2.1 U 2.1 U

G.wMA-cHLOOOANE 20U 20 U 20V 2.1 U 2.1 U

HEPTACHLOR 2.0 U 2.0 U 20U 2.1 U 21 U

\£PTACHLOREPOXIDE 2.0 U 2.0 U 2-OU 2.1 U 2.1 U

LtETHQXYCHlOO 2<lU 2<lU 2<lU 2IU 2IU
tOXAPHENE "U .. U .. U 210 U 210 U

Hlfblcldrn(OO'KG)

2.f,5-T

2.f,S-IP(SIlVEX)

!2,f.0

OlNOSEB

t£XACHlOROPHENE
PENT~OROPHENOL

1norg1nict(UG'KG)

l2U '" 3,1 U 3.3 U 33 U

nu nu 3.1 U 3.JU 22U
7.' 85J 31U 22V 22U
nv nu 3.1 U 33 U 22V

0.10 UR Oil U ,n U 0,83 U 082 U

,eo U Oil U ,.. ". ,"' U

ALUMINUM BI80J -, """ 8920' 1610J

NHlt.IONY
'" V

,.. OI. U o,go U 095 U

ARSENIC .. .. " " "BARIUM fS.S 0.3 ,,"'" "" '"BERYlUUlr,l 0,57 OS, 0" U 011 U 0,89 U

CADMIUM ou U ". U 088 U 087 U , .. U
CALCIUM 215 U 218 U '''''''' .... U .... U
CHROMIUM 7.3 7.' 10,1 07 ..
COBALT ., 21 .. 1.' "COPPE. 11,1 IU II.S 12,6 '33
IRON ","'" "''''lJ ''''''' 17500J ''''''lL\D 7.SJ 6.IJ liH J I1.7J 07'
tu.GNESlUM S72J 617J ,... , 009' 1Zl'
MA.NGANESE "" JlfJ ,.,

'" '"MERCURY ,." 020 U oo.U O.OS U OOf U

~CKEl " " 11.SJ Il.lJ 1I6J

POTASSIUM "" "" ". U <WU "'U
SillNlUM Of3 U 0« U 081 UJ 0.87 OJ 089 OJ.,,'" 0" U 0,« U 088 U 087 U , .. V
saolllM 215 U 218 U AJOW f3f UJ "'W
THAlUUM O.U U 0,« U '88 U 081 U 0,89 U
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CYANIDE MO/KG
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TOT,q ORGANIC CAAIION UGr'KG

1.0 U IOU 37.0J ,sow oeow
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SWMU 4 SUBSURFACE SOIL

SUMMARY OF ANALYTICAL RESULTS
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.wmu 04 04 04 04 04 04 04 04 04 04 04 04
location 045801 045SO> 045803 045B04 045B05 045B06 045807 04S800 045BOO 045910 045811 045812

nsample 04SB010204 04S8021l601 045B030406 0458040608 0458050204 0488060709 G4S8070SQ7 045B080810 OCS809Oa10 0458100608 0458110810 0458120810

IImpt. 0488010204 04S8021l601 0458030406 0458040608. 0458050204 04$8060709 0458070507 0458080810 04SB09OBtD 0458100608 0458110810 04SB120810

m.... sa sa sa : 58 58 58 58 sa 58 58 58 58
ucod. NORMAL NORUAL NORMAL \ NORMAL ~ NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

dtptlu.ng ,.. 1·1 ,., ' , ,'. T·, 5·T 8·10 a·10 '·1 8·10 a·l0
I

1·1

qc-fyp' NM NY NY NY NY NM NM NM NM NM NY NM
umpl._da1 1112&'20000:00 1112&'20000:00 l1flll2OOO0:OO l1f2&'2lXlOO:OO 11'2&'20000:00 11121l120000:OO 11129120000:00 11/'lW2DOOO:OO V2cv.zOO10:OO 2J21YlOO10:oo 2nG'2001 0:00 2!2()'20010:00

v.lktltad Y Y Y Y Y Y Y Y Y Y Y Y

Volltll.lnorglnlc.(lJQIKGI

',1,12·TETRACHlOROETHANE 3 U 3U 8U
• U

3 U 3U 3 U 3U 3U 3U 3 U 'U
l,l,l·TRICI-D..OROETHANE 3 U 3U IU

• U
3 U 3 U 3 U , U 'U , U , U .U

1,122'TETRACHLOroETHANE 'U 3U IU .W , U , U 3 U , U 'U , U , U .U
1.12·TRIC....OROETHANE 3U , U 8U

• U
3U 3 U 3 U 'U 3U 3 U 3 U 'U

l,l.()CHl.OROETHANE 3U 3U 8U
• U

3U 3 U 3U ,U 3U 3 U 3 U 'U
1.1.()CHlOROETHENE 3U 3U 8U 'U 3U 3 U 3 U 3U 3U 3 U 3 U 'U
12,3·TRICK.OROPOOPANE 3 U 3U 8U 'W 3U 3 U 3 U 3 U 3 U 3 U 3 U .U
1.2.()IBROUO·3-eH..ORQPROPANE 3 U 3U 8 U .W 3U 3 U 3 U 'U 3 U 3 U 3 U 'U
I.HIIBROMOETHANE 3 U 3U 8U

• U
3 U 3U 3U 3 U 3 U 3 U 3 U 'U

12.()CHLOAOETHANE 3U 3U 8U
• U

3 U 3U 3U 3 U 3 U 3 U 3 U .U
l.2-DCH.OROPROPANE 3 U 3U 8U

• U
3U 3 U 3 U 3U 3 U 3 U 3U 'U

l,4.()()XANE 220U '00 U 420W 300W HIO W 210 U 200U '00 U 210 U 210 U 100 U '20 U
2-BUTANONE I1U 13U 39U 20U 15U ISU 18U 16U 16 U 18U t<U 18U
2·HEXANQNE I1U 13U 39U 20U ISU ISU 18U 16U 16U 16U t<U 18U
3.cHLOROPROPENE llW OW 26W 13. U lOW lOW I1W IOU lOW llW OW 12W
4-METHYL·2·PENTANONE I1U l3U 39U 20U ISU 15 U 18U 18U 16U 16U t<U 18U
ACETONE " 13U OJ ,. ISU 15 U 16U 18U "au 18W 28 BU 18W
ACETONITRlE 90U l1U HOW 120 W 11W 12U 80U 81U OJU 65U 72 U I 86U
ACROLEIN 55 UR 43 UR 130 UR 68 UR 49 UR 50 UR 54 UR 52 UR 52 UR 53 UR "UR .. UR
ACRnONITALE 11 UR OUR ,"UR 13 UR 10 UR to UR 11 UR 10 UR 10 VA llUR , UR 12 UR

BENZENE 3 U 3U 8U 'U 3U 3U 3U 3U 3U 3 U 3 U .U
8ROMODICHlOROMETHANE 3 U 3 U 8U .U 3U 3U 3U 3U 3U 3 U 3 U

• U
BROMOFORM 3 U 3U 8U

• U
3 U 3U 3U 3U 3 U 3 U 3 U

• U
BROt.lOMETHANE 3 U 3U 8U

• U
3 U 3U 3U 3 U 3U 3 U 3 U 'U

CARBON DiSlJlFDE 3 U 3U 10
• U

3 U 3U 3U 3U 3 U 3 U 3 U
• U

CARBON TETRACHlORIDE 3U 3U 8U
• U

3 U 3U 3U 3U 3U 3 U 3 U .U
CHlOROBENZENE 3U 3U 8U

• U
3 U 3 U 3 U 3U 3U 3 U 3 U 'U

CHlORODIBROMOMETHANE 3U 3U .U .U 3 U 3 U 3 U 3 U 3U 3U 3 U 'U
CHlOROETHANE 3U 3U 8U

• U
3 U 3 U 3 U 3 U 3U 3U 3 U 'U

CHLOROFORM 3U 3U 8 U
• U

3 U 3 U 3 U 3 U 3U 3U 3 U .U
CHLOROMETHANE 3U 3U • U

• U
3 U 3 U 3 U 3 U 3U 3U 3 U .U

CHLOAOPAENE 3U 3U 8U
• U

3 U 3 U 3 U 3 U 3W 3W 3W 'W
CIS·1,2·DICHlOROETHENE 3U 3U 8U

• U
3 U 3 U 3 U 3 U 3U 3U 3 U 'U

ClS·l.3·DICHLOROPROPENE 3U 3U 8U
• U

3 U 3 U 3U , U 3U 3U 3 U .U
DIBROMOMETHANE 3U 3U 8U

• U
3 U 3 U 3U 3 U 3U 3U 3 U .U

DICH.OROOIFlUOROMETHANE 3U 3U IU
• U

3 U 3 U 3U 3U 3U 3U 3 U .U
ETHYl METHACAnATE 3U 3U 8U

• U
3 U 3 U 3U 3U 3U 3U 3 U 'U

ffifYlBENZENE 3U 3U 10
• U

3 U 3 U 3U 3U 3U 3U 3U
• U

ISOBtJTANOl 90U l1U 1l0W '20 W 11W 12U 80U 81U 83U 85U nu eou
METHACRYLONITRlE 3 U 3U 8U

• U
3 U 3U 3U 3U 3U 3U 3U .U

ME'THYlOODE 3 U 3U IU
• U

3 U 3 U 3 U 3U 3W 3W 3W 'W
METHYL METHACRYlATE 33U ,"U TOU 41U 29U 30U 32U 3lU 3lU 32U >TU JlU
METHYLENE CHlORIDE .au 3U 8U

• U
3 U 3 U 3U 'U 3W 3W TJ .J

PROPIONITAIlE . 90U l1U lTOW 120 W nw 12U 80U 81 U 83U 65U nU eoU
STYRENE 3 U 3 U IU .U 3U 3U 3U 3U 3U 3 U 3U .U
TETRACH..OROETHENE 3 U 3 U 8U 'U 3U 'U 3U 3U 3 U 3 U 3U 'U
TOLUENE 3 U 3 U 8U .U 3U 3U 3U 3U 3 U 3U 5 .U
TRANS-.2.QICHlOROETHENE 3U 3U 8U 'U 3 U 3U 3 U 3U 3 U 3 U 3U .U
TRANS-l.J.OICHLOAOPAOPENE 3U 3 U IU .U 3 U 3U 3 U 3U 3 U 3 U 3U .U
TRANS·l.4.QICH.ORO·2.etJTENE 3U 3 U 8U 'W 3 U 3U 3 U 3U 3W 3W 3W .W
TRICHlOROETHENE 3U 3 U IU 'U 3 U 3 U 3 U 3U 3 U 3U 3U .U
TAI;HlORORUOROMETI-WlE 3U 3U 8U

• U
3 U 3 U 3U 3U 3U 3U • 'U

V1N'I1..ACETATE 33U 21 U TOU 41U 29U 30U 32U 3lU 3lU 32U >TU JlU
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.wmu " " " 04 " " " " " " " "Iac.don "5801 "SB02 "sao, 04_ "SB05 "SBOO 045807 "SBOa "SBoo 04SB1O OCSB11 045812

nllmplt 0458010204 04._ 04S8030406 0458040608 0458050204 0458060709 04SB07OSD7 04SB0S0810 04SB09OBIO 04SB10D60l 0459110110 0459120810

ump" 0458010204 045_ 04SB03D4D6 0458040608 04S8050204 04SB06070f 0458010507 04S808081D 04SB09OB1O 04SB10060l 04SB11Ml0 04SB120810

mltrl. 58 58 SO 58 58 58 S8 58 S8 58 58 58

.."do NORMAL NORMAL NORUAL NORMAL NORMAL NORMAL NORUAL NORMAL NORMAL NORMAL NORMAL NORMAL

dsplll.rs"g I·' 6·' .·6 6-6 I·' 1·' S·I ,,10 8-10 6·6 1·10 '·10...~.. NY NY NY NY NY NY NY NY NY NY NY NY

wnpl._dli l1fl8tlODOO:OO 1112&'20000:00 'I/2B12OOO0:OO 1112&'20000:00 '11'28120000:00 11/2UlOOO 0;00 11129/20000:00 11I2MtXlOO:OO 212000010:00 2/2ll12ool.0:0I) 212000010;00 2/2lY'lOO1D:OO

nlidltld Y Y Y Y Y Y Y Y Y Y Y Y
VNYl.CHLQRIOE 3U 3 U 'U • U 3 U 3U 3 U 3U 3U 3 U 3 U 'U
XYlENE•• TOTAl. 3U 3 U 'U 4U 3 U 3 U 3 U 3U 7 7 6 • U

s.m~VoJatile hotglnk:slUOJKGj

1.2,",5·TETRACHlOROBENlENE 380U 360U 8100 U 6600 U 6000 U 360U 410 U oooU JOOU 410 U 380U 310 U

1;,4·TRCHlOROBENZENE 380U 360U 1100 U 6600 U 6000 U 380U 410 U OOOU JOOU 410 U 360U 370 U

l,2-DICIt.OROBENZENE 360U 360U 8100 U 6600 U 6000 U 360U 410 U OOOU JOOU 410 U 360U 370 U

1,3.oCH.OR08ENZENE 360U 380U 8100 U 6600 U 6000 U 380U "10 U '00 U JOOU 410 U 360U 370 U

1.4.()M;HLOROBENZENE 360U 360U 8100 U 6800 U 6000 U 360U 410 U .00 U JOOU 4'0 U 360U 370 U

1.4-NAPHTHOOUNONE 360U 360U 8100 U 6800 U 6000 U 360U 410 U .00 U 390U 410 U 380U 370 U

1.H'HENYlENEDlAMINE 390W 360W 8100 UJ 6800 W 6000 W 360W 4\0 U OOOU JOOU 410 U 360U 370 LU

I·NAPHTHYlAMINE 360U 360U 8100 U 6600 U 6000 U 360U 410 U oooU JOOU 410 U 380U 370 U

12'.oXYB~I.cHlOROPROPANE) 360U 380U 8100 U 6600 U 6000 U 360U 410 U .00 U 390W 410W 360W 370 U

2.3.4.&·TETRACHlOROPHENOl. 360U 380U 8100 U 6600 U 6000 U 360U 410 U oooU 390U 410 U 360U 370 U

2.4,5-TRICHlOROPHENOl 3IOU 360U 8100 U 6800 U 6000 U 380U 410 U OOOU JOOU 410 U 360U 370 U

2.4,6-TRICHlOROPHENOl 360U 3IOU 8100 U 6600 U 6000 U 380U 410 U .00 U JOOU 410 U 360U 370 U

2,4.()ICHlOROPHENOL 380U 360U SUlCI U 6800 U 6000 U 360U 410 U .00 U JOOU 410 U 360U 370 U

2,4,OlUETHYlPHENOl 360U 360U 8100 U 6800 U 6000 U 380U 410 U .00 U JOOU 410 U 380U 370 U

2.4·01NITROPHENOl 360W 360W 8100 W 6800 W 6000 W 360W 410 W '00 W JOOU 410 U 380U 370 U

2.4.()INITROTOLUENE 360U 3IOU 8100U 6600U 6000U 360U .IOU .OOU 390U 410U 360U, 370U

2.S{)ICHLOROPHENOL 360U 3IOU 8100 U 6600 U 6000 U 380U .10 U oooU JOOU .10 U 360U 370 U

2.S{)INITROTOlUENE 360U 360U 8100U 6800U 6000U 380U 410U OOOU JOOU .,0U 380U 370U

2-ACETYl.AMNOFLUORENE 360U 360U 8100 U 6800 U 6000 U 360U .,0 U '00 U 390U .,0 U 360U 370 U

IoCHlORONAPHTHAlENE 360U 360U 8100 U 6800 U 6000 U 360U 410 U '00 U 390 U .,0 U 360U 370 U

2.cHlOROPH90. 360U 360U 8100 U 6600 U 6000 U 360U .'0 U '00 U 3lIOU 410 U 380U 370 U

2·METHVlNAJ'HTHAlENE 6.00 U 47.0 8100 U 6800 U 6000 U 8.00 U '00 U 8.00 U 'U , U 'U • U
2-METHVI.PHENOl 360U 360U 8100 U 6800 U 6000 U 380U 4\0 U oooU 390 U • 410 U 380U 370 U

2.wJIHTHYlAMINE 380U 360U 8100 U 6600 U 6000 U 360U 410 U oooU JOOU 410 U 380U 370 U

2-N~ROAN~NE 360U 360U 8100 U 6600 U 6000 U 380U 410 U oooU JOOW .'0W 360U 370 U

2-NITROPH9K>l 360U 3IOU 8100 U 6800 U 6000 U 360U 410 U '00 U 3lIOU 4\0 U 380W 370 U

I·PCOlINE 360U 360U 8100 U 6800 U 6000 U 360U 410 U '00 U JOOU 410 U 360U 370 U

3.3'-DC'HLOROBENlIOINE 380U 390U 8100 U 6600 U 6000 U 360 UR 410 U OOOU 390U 410 U 360U 370 U

3~·-D"ETHYl.8ENZIlNE 360U 360U 8100 U 6600 U 6000 U 380U 410 U .00 U JOOU 410 U 360U 370 U

3·METHVl.CHOlANTHRENE 360U 360U 8100 U 6600 U 6000 U 380U 410 U oooU JOOU 410 U 360U 370 U

3·NlTAOANLINE 380U 360U 8100 U 6800 U 6000 U 380U 410 U oooU JOOU 410 U 380U 310 U

4,S-DINITRO·2·METHYlPHEM:>l 360U 360U 8100 U 6800 U 6000 U 360U 4\0 U '00 U JOOU 410 U 380U 370 U

4·AMlNOBlPHENYL 360U 360U 8100 U 6800 U 6000 U 380U "'0 U '00 U 3lIOU 410 U 380U 370 U

.·8ROMOPHENYI. PHENYl. ETHER 360U 360U 8100 U 6800 U 6000 U 380U 410 U oooU JOOU 410 U 380U 370 U

4.c....ORO·3-METHYlPHENOt 360U 360U 8100 U 6800 U 6000 U 380U .10 U '00 U JOOU 410 U 360U 310 U

4-CHLOROANllINE 360U 360U 8100 U 6800 U 6000 U 380U 410 U oooU JOOU 410 U 380U 370 U

'.cHlOROPHENYI. PHENYl. ETHER 380U 360U 8100 U 6600 U 6000 U 380U 410 U OOOU JOOU 410 U 360U 370 U

4·METHYlPHENOl 360U 360U 8\00 U 6600 U 6000 U 380U 410 U oooU 390 U 410 U 360U 310 U

4-NITROANlINE 360U 360U 8100 U 6600 U 6000 U 380U 410 U '00 U 390 U 410 U 360U 370 U

4-NlTROPHENOl 380U 360U 8100 U 6800 U 6000 U 360U 410 U OOOU JOOU 410 U 360U 370 U

4,NrTROOUlNOlINE·1..QXI)E 360 UR 360 UR 8100 UR 6600 UR 6000 UR 380 UR 410 UR 000 UR 390 UR 410 UR 360 UR 370 UR

5-NITOO..Q·TOlUIDINE 360U 360U 8100 U 6800 U 6000 U 380U 410 U '00 U 390 U 410 U 380U 370 U

7.II.o"ETHVl.BENZ(AIANTHR.\CENE 360U 360U 8100 U 6800 U 6000 U 380U 410 U .00 U JOOU UO U 380U 370 U

...'O..ETHVl.PHENETHYlNdINE nou 760 U 16000 U 14000 U IlOIlO U 760 U 810 U 800U 710 U 620U nou 150 U

ACENAPH1HENE '00 U 600 U 6100 U 6800 U 6000 U 8.00 U 6.00 U 600 U 6 U 8 U 8 U 6 U
ACENAPHTHYl.ENE 8.00 U 600 U 8100 U 6800 U 6000 U 8.00 U 8.00 U 6.00 U , U 6 U , U 6U
ACETOPHENONE 380U 360U 8\00 U 6800 U 6000 U 360U 410 U OOOU 390 U 410 U 360U 370 U

ANllNE 360U 360U 8100 U 6800 U 6000 U 360U 410 U oooU 390U 410 U 360U 310 U
ANTHRACENE 8.00 U 800 U 8100 U 6600 U 6000 U .00 U 8.00 U 600 U 6 U , U 6 U 6U
AlW.I~E 360U 360U 8100 U 6800 U 6000 U 380U 410 U OOOU 390U 410 U 360U 370 U

8ENZOIAIANTHRACENE 8.00 U 8.00 U .... J 6600 U 6000 U 8,00 U 8,00 U 8.00 U 6U 6U , U 'U

Rev.915103
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SUMMARY OF ANALYTICAL RESULTS
PAGE 30FS

IWmu D4 D4 D4 D4 D4 D4 D4 D4 D4 D4 D4 D4

Iocado" O4S901 D4SB02 D4SB03 D4SIlD4 D4seas D4SB06 045601 D4SIlOI D4SB09 O4S810 045811 045812

nllmptl 04S901020f D4_ 04S80304OO O4S8D4l1608 (45805021)4 0458060709 045B01OS07 045BOaOa10 045B090810 0458100608 0458110810 0458120810

IImplt 0458010204 D4_ 0458030406 0458D4l1608 0458050204 0458060709 04SB07OS07 045BOaOal0 04S&o;oa10 0458100608 0458110810 0458120810

m,'" SB SB sa SB SB sa SB SB SB sa SB SB

01<'" NORMAL NORMAL NORMAL NORMAL NORUAl NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

dtpthJ.ng ,.. I·a '·a a·a ,.. ,.. 5·' 8·10 8·10 a·a 8·10 8·10

qc_f)'p. NY NY NY NY NY NY NY NY NY NY NY NY
IImpltUlit 11121120000:00 11/21l1'2OOO0:00 1112&'20000:00 1112&'20000:00 1112B12OOO0:oo 1112&'20000:00 11/29120000:00 11/29120000:00 1mmlOl0:OO 1f2arzoo,0:00 2J2IY2OO10:OO 2I2tV'ZOO10:OO

Yllldlted Y Y Y Y Y Y Y Y Y Y Y Y

BENZOIAjPYRENE 800UJ 8.00 W '500 J 5800 U 1400 J 8.00 UJ 8.OOW 800 UJ au au au au

BENZO(1l)flUORANTHENE 16.0 J 800 W 6700 J 5800 U '100 J 8.00W 8.00W 800 UJ
• U • U • U

aU

BENZOIG,H,ijPERYlENE 8.OOW a,oow '3IlOJ 5800 U 2500 J 8.00 UJ 8.00 UJ 8.00 UJ
• U • U • U

• U

BENZOIK)FlUORANTHENE '.00 llJ 8.00 UJ 8100 U 5800 U 6000 U 8.00 UJ 800 UJ 8.00 UJ
• U • U • U

.U

BENZYl AlCOHOL 380U 380U 8100 U 5800 U 6000 U 380U 4tO U 400U 390 U 410 U 380U 370 U

BIS(2<:f<.OROETHOXY)METHANE 380U 380U 8100 U 5800 U 6000 U 380U 4tO U 400U 390U 410 U 380U 370 U
BIS(2<:It.OROEIHYljETHER 380U 380U 8100 U

"'" U
6000 U 380U 410 U 400U 390U 410 U 380U 370 U

BIS(2·ETHYlHEXYljPHTHALATE 380U 380U 2200 BU
"'" U

6000 U 380U 410 U 960 au 390U 440 380U 370 U

BUTYl BENZYl PHTHALATE 380U 380U 8100 U
"'" U

6000 U 380U 410 U 400U 390U 410 U 380U 370 U

CI-G..OROBOOUTE 380U 380U 8100 U
"'" U

6000 U 380U 410 U 400U 390U 410 U 380U 370 U

CHRYSENE 11.0 8.00 U .... J 5800 U .300 J 8.00 U 8.00 U 8.00 U
• U

aU
• U

• U
D1-N-BUTYl PHTHALATE 380U 380U 8100 U "'" U 6000 U 380U 410 U 400U 390 U 410 U 380U 370 U

DI·N.QCTYl. PHTHAlATE 380U 380U 8100 U "'" U 6000 U 380U 410 U 400U 390 U 410 U 380U 370 U

OIAl.lATE 380U 380U 8100 U 5800 U 6000 U 380U 410 U .00 U 390U 410 U 380U 370 U

OIBENZOIA.H)ANTHRACENE 800 UJ 800 UJ 8100 U 5800 U 6000 U 8.00 UJ 8.00 UJ 8.00W .U .U au .U

DIBENZOFURAN 380U 380U 8100 U 5800 U 6000 U 380U 410 U .00 U 390U 410 U 380U 370 U

DlETHYl PHTHALATE 380U 380U 8100 U
"'" U

6000 U 380U 410 U '00 U 390U 410 U 380U 370 U

DIMETHOATE 380U 380U 8100 U 5800 U 6000 U 380U 410 U .00 U 390llJ 410 UJ 380llJ 370 U

DIMETHYl PHTHALATE 380U 380U 8100 U 5800 U 6000 U 380U 410 U '00 U 390U 410 U 380U 370 U

DIPHENVl.AMINE 380U 380U 8100 U 5800 U 6000 U 380U 410 U '00 U 390U 410 U 380U 370 U

D1SU.FOrON 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390 llJ 410 UJ 380W 370 U

ETHYl METHANE SUlFONATE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

ETHYL PARATHION 380U 380U 8100 U
"'" U

6000 U 380U 410 U 400U 390llJ 410 UJ 380llJ 370 UJ

FAMPHUR no UR 760 UR 16000 UR .4000 UR 12'000 UR 760 UR 810 UR BOO UR 700 UR "" UR 770 UR 750 UR

FlUORANTHENE 17.0 8.00 U 9000 5800 U 211Xl J 8.00 U 8.00 U 8.00 U
• U • U

.U .U

flUORENE 8.00 U •.00 8100 U 5800 U 6000 U 8.00 U 8.00 U 8.00 U
• U • U

'U .U

HEXACHlOROBENZENE 380U 380U 8100 U 5800 U 6000 U 380U 410 U .00 U 390U 410 U 380U 370 U

HEXACHlOROBUTADIENE 380U 380U 8Ul0 U 58OO'U 6000 U 380U 410 U '00 U 390U 4tO U 380U 370 U

HEXACIt.OROCYClOPfNTADIENE 380U 380U al00 u 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

HEXACI-I.OROETHANE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

HEXACHLOROPRQPENE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

INOEHOll~.3<:DIPYRENE 8.00W 8.00W 3000 J 5800 U 6000 U a.row 8.00W 800 UJ
• U

.U .U 'U
tSODRIN 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

ISOPHORONE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

ISOSAFROlE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U '70 U
KEPONE 380 UR 380 UR 8100 UR 5800 UR 6000 UR 380 UR 410 VR .00 UR 390llJ 410 UJ 380llJ 370 UJ

METHAPYRlENE 380U 380U 8100 U 5800 U 6000 U 380U 410 U '00 U 390llJ 4tO UJ 380llJ 310 U

METHYl METHANE SUlFONATE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

METHYl PARATHION 380U 380U 8100 U
"'" U

6000 U 380U 410 U 400U 390llJ 410 UJ 380llJ 370 UJ

N-NITROSO.()I-N·PRQPVl.AMlNE 380U 380U 8100 U 5800 U ·6000 U 380U 410 U '00 U 390llJ 410 UJ 380llJ 370 U

N-NITROSODI-N·8UTYlAMlNE 380U 380U 8100 U 5800 U 6000 U 380U 410 U '00 U 390U 410 U 380U 370 U

N"'''ROSODIETHYlAM~E 380U 380U 8100 U 5800 U 6000 U 380U 410 U .00 U 390U 410 U 380U 370 U

N-NITROSODIMETHYLAMINE 380llJ 380llJ 8100 UJ ""'llJ 6000 llJ 380llJ 410 U '00 U 390U 410 U 380U 370 U

N-NITROSOMETHYLETHYlAMINE 380U 380U 8100 U 5800 U tlOOO U 380U 410 U .00 U 390U 410 U 380U 370 U

N·NITROSOI.lORPHOlINE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390llJ 410 UJ 380llJ 370 U

N·N1TROSOPIPERaJINE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390 llJ 410 UJ 380llJ 370 U

N·NITROSOPYRRQlIlINE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

NAPHTHAlENE 8.00 U 10.0 8100 U 5800 U 6000 U 8.00 U 8.00 U 8.00 U
• U

.U
• U

.U

O,O,O·TRiETHYl PHOSPHOROIHJOATE 380U 380U 8\00 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

o-TOlUDINE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

P-{OIMETHYlAMINO)AZOBENZENE 380U 380U 8100 U "'" U 6000 U 380U 410 U 400U 390llJ 410 UJ 380llJ 370 U

PENTACIt.OROBENZENE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

PENTACIt.OROEIHANE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

PENTACHlORONITROBENZENE 380U 380U 8100 U 5800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

-;-;:..
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CRANE CTO 10
SWMU 4 SUBSURFACE SOIL

SUMMARY OF ANALYTICAL RESULTS
PAGE 4 OF 5

Iwmu .. .. .. .. .. .. .. .. .. .. .. ..
location 045801 ..- "'803 ..S904 ..,B05 ..,""" 04$007 "'BOa ..,"'" 045910 045911 045912

n..mplt 0458010204 "'B0206OI 04SBo3OCoe ..S9041l6OO 0458050204 0458060701 0458070507 04580801110 04SBD90110 0458100608 0458110810 04SB120810

woplt 0458010204 ,,- 04S8030408 ..S9041l6OO ''S!1050204 0458060709 0458070507 04Saoaosl0 04S8090810 04$8100601 0458110810 04SB120810

matrix SB SB sa SB sa SB 'B SB SB SB SB SB

...,cIt NORMAL NORMAL NORMAL NOR....L NORMAL NORMAL NORMAL NORMAL NOR.....L NORMAL NORMAL NORMAL

doptbJang ,.. e·8 .·e s·e ,.. T·' 5·T 1·10 '·10 e·e 1·10 '·10

qc_typ. NM NIl NY NY NY NY NIl NY NY NY NY NY

umpll_dat l1f'lIl2OODO:OO 1'fllll2OOO 0:00 1If.1B12OOO 0;00 1112PnDOO 0:00 l1flBl'lOOO 0:00 11/2812000 0:00 1112W20000:OO 11 flW2000 0:00 212MOO10:oo mMOO10;00 212on0010:oo 2120n0010:00

v.bled Y Y Y Y Y Y Y Y Y Y Y Y

PHENACE,", 380U 380U 8\00 U 6800 U 6000 U 300U 410 U 400U 390U 410 U 300U 370 U

PHENANTHRENE .00 100 '200 J 6800 U 1600 J 8.00 U 8.00 U 800 U 8U 8 U 8 U 8 U

PHENOL 380U 300U 8100 U 6800 U 6000 U 300U 410 U 400U 390U 410 U 380U 370 U

PHORATE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390W .. lOW 380W 370 U

PRONAMDE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

PYRENE 19. 800 U 8900 6800 U 2600 J 8.00 U 8.00 U 8.00 U 8 U 8 U 8 U 8U

PYRIDINE 380U 380U 8100 U 6800 U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

SAFAOLE 380U 380U 8100 U .... U 6000 U 380U 410 U 400U 390U 410 U 380U 370 U

SULFOTEPP 380U 380U 8100 U .... U 6000 U 380U 410 U 400U 390U 4'0 U 380U 370 U

Tl<JONAZIN 380U 380U 8100 U .... U 6000 U 380U 410 U 400U 390W 410 UJ 380W 370 U

""atiddea (UGlKG)

4,4'.{)OQ '8 U 3,8 U 80U 8T U 60U 3,8 U 4,0 U •• U OJW 4.IW 3.8 W 3.7 W

4.4''{)OE 3,8 u 3.8 U 80U 8T U 60U '8 U 4,0 U 4.0 U '8 U 4.1 U 3,8 U 3.7 U

4,4''{)OT 38 U 2IR 80U 87 U 80U '8 U 4,0 U 4.0 U 38 U 4.1 U 3,8 U 3.7 U

AlDRIN 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 20 U 2.0 U 2.1 U 2.0 U 1.9 U

AlPHA·BHC 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2.0 U ,.W 2.IW 2.0W 1.9W

AlPHA.cHlOROANE 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2.0 U 2.0 U 2.1 U 2.0 U I.9U

AROClOR·IOI6 38W 38W 800W 670W 600U 38W lOU lOU 38U "U 38U 3TU

AROClOR·1221 76 U TSU 1600 U 1300 U \200 U TSU 80U 80U nu 81 U 78 U T4U

AROClOR·l232 38U 38U 800U 670 U 600U 38U lOU lOU 38U "U 38U 37U

AROClOR·1242 38U 38U 800U 670 U 800U 38U lOU lOU 38U "U 38 U' 37U

AROClOR·1248 38U 38U 800U 870 U 600U 38U lOU lOU 38U "U 38U 37U

AROClOR·1254 38U 2100 800U 87. U 600U 38U lOU •• U 38U "U 38U 3TU

AROClOR·l260 38U 38U 800U 670 U 600U 38U •• U lOU 38U "U 38U 37U

BETA·BHC 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2.0 U 2.0 U 2.t U 2.0 U 1.9 U

DElTA·Sf(; 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2.0 U 2.0W 2.IW 2.0W 2.3J

DIElDRIN '8 U 63R 80U 81U 60W 3.6 U 4.0 U 4.0 U OJU 4.1 U 38 U 3.7 U

ENOOSULFAN I 2.0 U 1.9 U "U "U 3lW 1.9 U 2.1 U 20 U 2. U 2.lU 2. U 1.9 U

ENOOSULFAN 11 3.8 U 3.8 U 80U 8T U 60U 3.8 U 4,0 U 4,0 U 38 U 4.1 U 36 U 3.7 U

ENOOSUlFAN SUlFATE 3.6 U 3.8 U 80U 8T U 60U 38 U 4.0 U 4.0 U 3.8 U 4.1 U 3.6 U 3.7 U

ENDRIN 3.8 U T2R 80U 8T U 60U '8 U 4,0 U 40 U OJW 4.1 UJ 3.8W 3.7W

ENORIN AlDEHYDE 3.8 U 3.8 U 80U 67 U 60U 3.6W 40 U •• U OJU 4.1 U 3.6 U 3.7 U

GAMMA·BHC (LINDANE) 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2. U 2.0 U 2.1 U 2.0 U I.9U

GAMMA~H.OROANE 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2. U 2.• U 2.1 U 2,0 U LaU

HEPTACHLOR 2.0 U 1.9 U "U "U 3lU 1.9 U 2.1 U 2.0 U 2.0 U 2.1 U 2.0 U 1.9 U

HEPTACHlOR EPOXIOE 2~ U 7.8 "U "U 3lU 1.9 U 2.1 U 2.• U 2.0 U 2.1 U 2.0 U 1.9 U

METHOXVC....OR lOU 19 U 410 U 340U 310 U 19 U 21 U lOU lOU 2IU lOU IOU

TOXAPHENE 200 U 190 U 4100 U "'" U 3100 U 190 U 210 U 200 U 200U 210 U 200U 190 U

Htrbkkttl (UGJKG)

kloraaniea (MancG)

2.4,5·T 3.1 UJ 30 W '65 UJ 54W 32W 3.0 U ,., U '2 U 3.1 U 48J 3,1 U 3,0 U

2.'~·TP (S'V£X) 3.1 U 3.0 U 65U 54U '2 U 3,0 U 3,3 U '2 U 3.1 U 3,3 U 3.1 U ,. U

2.4·0 3,1 UJ 16J 65W 54W '2 W 30 U 3,3 U 32U 3.1 U 3,3 U 3.1 U 3.0 U

DINOSEB 3.1 U 30 U 65 U 54U 3.2 U 5. 3,3 U '2 U 3.1 U 3,3 U 3.1 U 3,0 U

HEXACt4.0ROPHENE on U 0.76 U IIU "U 0.81 U 0.76 U 0.82 U 0,81 U 0.76 U 0.83 U o.n U 0.75 U

PENTACH.OROPHENOl O.n U 58 IIU " " 0.76 U 0,82 U 0.81 U 0.78 U 083 U 0.77 U 0.75 U

klorganiea (MancG)

ALUMINUM 723IlJ .000 J 20l0J ,,.. J '600 J .280 J m:Jj 5590 J 8800 J ..50J .... J "20J

AHTIMONY .82 U 2. U ... 0,88 U US U .os U 0,84 U 0.85 U 0,96 U 0.87 U 3,1J

ARSENIC " 7.5 59 7. '.8 '2 52 e.l 8.5 8.• 22 118

BARUM· .., 54.' 522 uo 54. 24.5 37,3 45. M.' 1410 \29 4\U

BERYllIUM .62 U .88 U 1.3 U 0,98 U .69U 0.90 U 0.93 U 0.94 U 0.77 ... 081 087

CADMUM .82 U •.88 U 1.3 I.. .as U 0.90 U 0,93 U 094 U 0,43 U .50 0,44 0.78

CAlCIUM .... U """ U
18100 J 9600 J 18800 J «90 U lSlOU 4S8OU '" 217 U .28 303

CHROMUY 88 138 188 18.7 9.1 5' 7.' 152 "2 7.T e. 12.9

Rev. 9/5/03
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.- ~-,- -- _...-.. ~

Ulaeerlaneou. PUlmlt:ar.

romu " " " " " 04 " " " " " "
locadon "sao. "S802 "SB03 "SS04 "sao, ",BOG ~S8Dl "sa08 "S809 -045810 045811 045912

n.......pll 0458010204 ..S8021l608 045Ba3040& 0458040601 0458050204 04S8060709 0458070501 045B080810 045B09OB10 04SB100608 0458110810 0459120810

limp" 045801D:204 ..S8021l608 .....,..'" 04SBG40601 G4$B050204 04S8060709 04$8070507 O4SBOaOa10 0458090810 04SB1D06Ol1 0458110510 04SB1208ID

mau. 5B 5B sa sa 5B 5B 'B sa sa sa 5B 5B

""odo NORMAL NORMAL NORMAL NORMAL NORMAL NORlLll NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

depttUlng ,.. ,., .., I·' ,.. 7·t '·7 '-10 8-10 I·' 1·10 1·10

qc_type NM NM NM NY NM NM NM NM NM NY NM NM

umplo_dal 1112B12OOO0:OO l1f.lBl2OOO0:OO 1112l112OOO0:OO '112&1'2000 0:00 11/28120000:00 11128120000:00 11/29120000:00 l1f291'l0D0O:OO 2/20120010:00 2/201'20010:00 2121)'20010:00 212l112OO10:oo

villdatld Y Y Y Y Y Y Y Y Y Y Y Y

COBAlT 122 13,1 " '.6 '.1 3.8 36 6.' 1.1 '.0 70 19.6

COPPER 12.9 79' 33. 264 ,.. 7.6 '.3 12,5 16.6 132 •.. 11.2

IRON 18900 J 1«000 J '990 J 21600 J 9SSO J 11000 J 16000 J 14300 J '8400 J 16600 J 8650J 20700 J

LEAD 9.6 J 15.1J 63.0J SJ.3J 54.1J 64J 1.5J 9.1 J 12.6J 11.0 J 7.1J 9.2J

MAGNESIUM 738J 672 J '500J ISBO J 3BOO J 52'J 687 J 7SIJ 1030 J 6S4J .... J 619J

MANGANESE 2000 ISBO '13 402 '41 ". 113 188 383 J
'" J

1020 J 8JO J

MERCURY 0.04 U 0,04 U 0.17 0.10 0.06 0.04 U 004 U 0.04 U 020 U 0.20 U 0,20 U 020 U

NCKR I06J l11J 12.2J 15.4J 'l2.7J 7,7J 8.7J 13.6J 14.3 '0 12.0 23.3

POTA$SII.JM 409U ..0 U 630U .90 U ... U .., U '64 U ... U 327 J 322 J 311J 247J

SRENUM 082 W 1.7J 1.3W O.98UJ O.B9W 0.90 UJ 093 UJ 2.1J 0.43 U 043 U 0.40 U 0.42 U

SLYER 082 U 0.88 U 1.3 U 0.98 U 0.89 U 0,90 U 0.93 U 0.94 U 043 U 043 U 0.40 U 0.42 U

SOOUM 409W 4<OW 630W .90 W ' .. W "9W ... W .88W 215 U 217 U 202U 212 U

THAllIUM 0.82 U 0.88 U 1.3 U 0.98 U 089 U 0.90 U 0.9) U 0.g4 U 0.43 U 043 U 0,40 U 0..(2 U

TN 4.1W 8.1J 25.0J 7.7J 4,3 UJ 4.3 UJ 4.7UJ 42 UJ 42U 4.8 U 4.3 U 4.2 U

VANADIUM 16,5 13.6 11.3 14.5 20.' ,. 12.8 15.6 19.5 14.7 10. 19.4

ZINC 389 51.6 '" 98.7 600 31.6 37.8 42.9 533 38' 242 52'
Ulaeerlaneou. PUlmlt:ar.

CATION EXCHANGE CAPACITY MEO/1 7.50 ,.60 '.00 ..
CYANIDE MGh<G 0.60 W 0.60 W 0.80 UJ 0.70llJ 0.60 UJ 0.60 W 0.60 W 0.60 W 1.0 U 1.0 U 1.0 U 1.0 U

PH S.U. 7.10J 6.30 J 5.90 J .0

TOTAl ORGANIC CARBON MGh<G 7500 1200 8900 OOסס, U

Rev. 9/5/03



TABLE E+3
SWMU 4 GROUND WATER·

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

r"#\I.]oC I ur."t

""'" 04 04 04 04 04 04 04 04 04 04 04
1ou1Io. 04102 04-" 04-" 04-03 04-04 04-.. 04-" 0410' 04102 04103 04103

...mp~ O4OWT0201·F O4OW0101 04GW02Dt 04GWlOOl 04GW0401 04GW05Q1 O4OW06Ot 04GWT01QI 04GWT02Ot 04GWT0301 04QWT03OI-D

"",," 040WT0201·F 04GW0101 04GW02lIl 04QW0301 04GW0401 O4OW05Dl 04GW0601 04QWT01Ol 04GWT0201 04QWT030' FD01030101....., aF nw GW GW aw GW aw nw nw aw aw

'"""" NORYAl. NORIIAl NORMAL NORMAl NORMAL NORMAL """MAL """MAl NORMAL llUP llUP

depUU&ng 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

",-lypI 'M 'M 'M 'M 'M NO 'M NM NO NO NM
umpfe_dal 1I41llt IMI ''''''' 'M' tnlO1 1(Wl ''''''' 1M' 114101 ''''''' '''''''waUdated , Y Y Y , Y Y Y Y , Y
VoIi.UI.Organlel(UOA.'

1,I,I,2·TETRACHlOROETHANE , U 1 U , U , U , U , U 1 U I U , U 1 U

t,I,I·TRICHLOROETHANE I U I U , U I U , U , U , U , U , U , U

1,1,2.2-TETRACHLOROETHANE , U , U , U , U , U 1 U , U , U 1 U 1 U

1.1,2-TRICHLOROETHANE , U , U , U 1 U 1 U 1 U 1 U , U , U I U

1,I·OICHLOAOETHANE , U I U , U , U 1 U , U 1 U 1 U I U , U

l,l·0ICHlOROETHENE 1 U 1 U , U I U , U , U 1 U , U 1 U , U

l,2,3-TRK::HlOROPROPANE , U I U I U , U , U , U , U I U , U 1 U

l,2·0IBROMO-3-CHlOROPRQPANE , U , U , U , U I U 1 U 1 U I U 1 U , U

12.[)IBROMOETHANE I U , U I U , U , U , U 1 U , U 1 U , U

l.2·DICHlOROElHANE , U 1 U , U 1 U 1 U , U , U , U , U 1 U

1,2·0DilOROPAQPANE , U I U , U I U 1 U I U , U , U , U I U

1.4·00XANE
"" U

100 U 103 U 'OIl U 100 U 100 U '00 U 100 U 100 U 'OIl U

2·BUTANONE SU S U SU S U S U S U SU S U SU S U

2·HEXANONE SU SU SU SU SU SU S U S U S U SU

3·CHLOROPROPENE IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

.·METHYl·2·PENTANQNE S U SU S U S U 'U SU SU SU S U SU

ACETONE S UJ S UJ S UJ ~ UJ S UJ S UJ S UJ SW SW S UJ

ACETONlTRlE <DU <DU <DU <DU .. U "U .. U <DU <DU "U
ACROLEIN to UR 10 UR \0 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR lD UR
ACR't1..ONITRILE SU S U SU SU S U SU SU SU S U SU

BENZENE I U , U 1 U I U , U , U , U I U , U 1 U

BROMQ01CHLOROMETHANE 1 U , U , U 1 U , U , U , U , U , U , U

BROMOfORM , U 1 U , U , U , U , U , U , U I U , U

BROMOt.tETHANE , U , U , U , U 1 U I U , U , U 1 U , U

CARBON DlSULFIDE , UJ , U , U ,W 1 U , U 1 U , U , U 1 U

CARBON TETRACHlORIDE o>U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U O~ U O~ U 0.3 U
CHLQROBENZENE , U 1 U , U 1 U , U , U , U 1 U , U , U

CHlORODIBROMOMETHANE , U , U , U , U I U , U , U , U 1 U , U

CHLOROETHANE 1 U , U 1 U , U 1 U 1 U , U , U , U I U

CHLOROFORM 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U O>U O~ U 0.3 U O~ U

CHlOROMETHANE , U 1 U , U , U , U , U , U 1 U , U , U

CHLOROPRENE IOU IOU IOU tOU IOU tOU 10 U' IOU IOU IOU

ClS-1.2·0ICHLOROETHENE 1 U 1 U 1 U 1 U 1 U , U , U , U , U , U

ClS-l.3·0lCHLOROPROPENE 0.3 U 0,3 U 0.3 U O~ U 0.3 U 0.3 U 0,3 U O~ U O>U 0.3 U

OlBROMOMElHANE , U 1 U , U , U 1 U , U , U 1 U , U , U

OlCHlOROOIFlUOROMETHANE I U , U , U 1 U I U 1 U 1 U I U I U , U

ETHYL METHACRYlATE IOU IOU IOU tOU IOU IOU tOU IOU tOU IOU

ETHvtBENZENE , U 'U , U I U , U , U I U 1 U , U , U

ISOBUTANOl .. U .. U <DU .. U <DU <DU "U .. U "U "U
METHACRYlONITRJlE ,U 1 U 1 U , U I U , U , U , U 1 U I U

MfTHYlIOOIOE IOU tOU tOu IOU tOU IOU IOU tOU IOU IOU

METHYl METHACRYlATE IOU IOU tOu IOU IOU tOU IOU IOU IOU IOU

METHYlENE CHLORIDE , UJ , UJ , UJ I UJ , UJ , UJ , UJ lW 'W , UJ

PROPIQNITRH .. U <DU "U <DU <DU "U .. U .. U .. U .. U

STYRENE , U , U I U 1 U , U 1 U 1 U , U , U , U

T£TRACHlOROETHENE , U 1 U , U 1 U , U , U , U 1 U , U , U

TOLUENE 1 U I U , U , U 1 U 1 U , U 1 U , U , U

TRANS·12-DICHlOFKlETHENE , U , U 1 U , U 1 U 1 U 1 U , U 1 U , U

TRANS·' ,J.DlCHlOOOPROPENE , U I U 1 U 1 U , U , U 1 U I U , U 1 U

TRANS·l,4·0ICHlOAO·2·BUTENE tOU IOU tOU IOU IOU IOU tOU IOU IOU IOU

TRlCHlOROETHENE , U , U , U 1 U 1 U 1 U 1 U , U , U , U

TRICHlOROFlUORQMETHANE , UJ 1 UJ 1 UJ , UJ , UJ , UJ , UJ , UJ , UJ 1 UJ

VINYl ACETATE tOU '0 U '0 U IOU IOU tOU tOU IOU IOU 10 U

VlNYlCHlORIJE I U , U , U , U , U , U 1 U , U I U , U

XYlENES. TOTAl. , U , U 1 U , U , U , U , U I U 1 U I U

......VenlOe 0<0"'" (UGIl!



TABLE E-1-3
SWMU 4 GROUND WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

~A"•• .-....... .. .. .. .. .. .. .. .. .. .. ..
.....Ion 0002 04-01 ...." 04-m ..... 04-05 04-05 0001 0002 1MTD3 1MTD3.....,.. OCGWT020I.f O4OW0101 O4OWQ201 04GW0301 04GW0401 04GW0501 O4OWOliDI 04GWT0101 O<OWT0201 O4OWTlDO' O4OWT0301.()

....... OCGWT0201.f 04GW010t 04GW0201 04GW03Ot 04GW0401 O4OW0501 04GWOGOI 04GWTO'OI O<OWT0201 O4OWTlDOI FOOl0301D1

mllrl. OF ow ow ow ow ow ow ow ow ow ow- NOR.....l NORllAl NORMAl NORMAL NORMAL NGllMAl NOllMAl NOflIlAl NGllMAl IlUP IlUP

depttUang 0·0 0·0 0·0 0·0 0·0 0·0 0·. ... ... ... ...
"'..... NIl NY NIl NIl NY NY NIl NY NIl NIl NIl

_.cb' 114101 ''''''' 11310' ''''''' tnlOI 114101 11310' ''''''' l/W, '13101 '1310'
vllld.lted , , , , , , , , , , y

1,2.U·TETRACHlOROBENZENE 5U 5 U 5U 5 U 5U 5U 5U 5U 5 U 5U

1,2,.-TRl:HtOROBENZENE 5U 5 U 5U 5 U 5U 5U 5 U 5U 5 U 5 U

12·0ICHlOROBENZENE 5U 5 U 5U 5U 5U 5U 5U 5U 5 UJ 5 U

1,300ICHlOROBENZENE 5U 5U 5U 5U 5U 5 U 5 U 5 U 5 UJ 5 U

1,.·OOiLOROOENlENE 2U 2 U 2 U 2 U 2U 2 U 2 U 2U 'U 2 U

1,"·NAPHTHOQUINONE 5U 5 U 5 U 5U 5U 5 U 5U 5U 5 U 5 U

1,.·PHENVlENEDIAMINE 5U 5U 5U 5U 5U 5 U 5 U 5U 5U 5 U

l·NAPHTHYlAMlNE 5 U 5U 5U 5U 5U 5 U 5 U 5U 5U 5 U

'Z.()XYBlSlI-eHlOROPROPANE 3U 3U 3U 3U 3U 3 U 3 U 3U 3 U 3 U

2.3,4,6-TETRACHLOFIOPHENOL 5 U 5U 5U 5 U 5 U 5 U 5U 5U 5U 5U

2,4,5-TRlCHlOROPHENOL 5 U 5 U 5 U 5 U 5 U 5 U 5U 5U 5U 5U

2,4,6-TRCHlOROPHENOl 3 U 3 U 3 U 3 U 3 U 3 U 3U 3U 3 U 3U

2,4·DlCHlOROPHENQl 5 U 5 U 5 U 5 U 5 U 5 U 5U 5U 5 U 5U

2••·DIMETHYlPHENOl 5 U 5U 5U 5 U 5 U 5U 5U 5U 5 U 5U

,.·DINITROPHENOl 5U 5U 5 U 5U 5 U 5U 5U 5U 5 UJ 5U

2,6-DlCHlOROPHENOl 5U 5U 5 U 5U 5U 5U 5U 5U 5 U 5U

2·ACETYl..AMINOflUOAENE 5U 5U 5 U 5 U 5U 5U 5U 5U 5 U 5 U

2oCHLORONAPHlHALENE 2U 'U 2 U 2 U 2 U 'U 2U , U 2 UJ 'U
2oCHlOROPHENCt. 3U 3U 3 U 3 U 3 U 3U 3U 3 U 3 U 3 U

2·METHY\.NAPHTHAlENE 0.10 u 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0,10 U 0090 U 0.090 U

NlfETHYlPHENOl 5U 5U 5U 5U 5 U 5 U 5U 5 U 5U 5 U

2·NAPHTHYLAMlNE 5 U 5U 5U 5 U • U 5 U 5U 5 U 5U 5U

2·NrTFIlANIUNE 2 U 2U 2 U 2 U 2 U 2 U 2U 2 U 2U 2 U

2·NITOOPHENOl 5 U 5U 5U 5 U 5 U 5 U 5U 5 U 5U 5 U

2·P!COlINE 5 U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5U 5 U

3,3'·OlCHtOROBENZD1NE 5 U 5 U 5 U 5 U 5 U 5U 5U 5 U 5U • U

3,3'·OIMETHYlBENZlOINE 5 U 5 U 5 U 5U ·5 U 5U 5 U 5U 5U 5 U

3-METHYlCHOl.ANTHRENE 5 U 5 U 5 U 5U 5U 5U 5 U 5 U 5U 5 U

3-NITOOANllINE 5 U 5U 5 U 5U 5U 5U 5U 5 U 5U 5U

4.6-01NITRO-2·METHYlPHENOl 5 U 5 U 5 U 5U 5U 5U 5U 5 U 5U 5 U

4·,\MlNOBIPHENYl 5 U 5 U 5 U 5U 5U 5U 5 U 5 U 5U 5 U

4·BROMOPHENYl PHENYl ETHER 2U 2 U 2 U 2 U ,U 2U 2 U 2U 2U 2 U

4-eHlORO-3-METHYlPHENOl 5U 5 U 5 U 5U 5 U 5U 5U 5 U 5U 5 U

4-eHlOROANLINE 5U 5 U 5 U 5 U .5 U 5U 5 U 5 U 5U 5 U

4-eHlOROPHENYl PHENYl ETHER 5U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5U 5U

4·METHYlPHENOl. 5U 5 U 5 U 5 U 5U 5U 5U 5 U 5U 5 U

4-NlTfI)ANIlINE 5U 5U 5 U 5 U 5 U 5U 5 U 5 U 5U 5U

4·NITOOPHENOl 5U 5 U 5 U 5 U 5U 5U 5U • U 5 UJ 5U

4-NITOOOU.INOlINE·I.()XIOE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR

~NITRC).(). TOLUIDINE 5U 5 U 5 U 5 U 5 U 5U 5U 5 U 5U 5U

7.12·0lMETHYlBENZfAlANTHRACENE 5 U 5 U 5 U 5 U 5 U 5U 5U 5 U 5U 5 U

A,A·DIMETHYlPHENETHYlAMINE IOU IOU IOU IOU IOU • U IOU • U IOU • U

ACENAPHTHENE 0.10 U 0.10 U 0.\0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0,090 U

ACENAPHTHYlENE 0.10 U 0.\0 U 0.\0 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0,090 U

ACETOPHENONE 5 U 5U 5 U 5 U 5 U 5U 5 U 5 U 5U 5 U

ANI.INE 5 U 5U 5 U 5 U 5 U 5U 5 U 5 U 5U 5 U

ANTHRACENE 0.\0 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0,090 U 0.090 U

ARAMlTE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5U 5U

BENZOIAlANTliRACENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0.090 U 0.090 U

BENZOIAIPYRENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0.090 U

BENZOIB A.UGRANTliENE 0.10 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0.090 U

BENZOIO.H.nPERYlENE 0.10 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0090 U 0.090 U

BENZOIK A.UGRANTliENE 0.10 UJ 0.10 U 0.10 U 0.10 UJ 0.10 U 0.10 U 0.10 U 0.10 U 0,090 U O,ago U

BENZYl AlCOHOl. 5U 5 U 5U • U 5U 5 U 5U 5U 5U 5 U

SIS 2-GHlOROETHOXY1J.lETHANE 5 U 5 U 5 U 5 U 5U 5 U 5U 5U 5U 5 U

BIS 2-eHlOROETHYl ETHER I U I U , U I U 1 U 1 U I U 1 U 1 U , U

SIS 2·ETHYUiEXYl PHTHALATE 2U 2U 2 U ,U 2 U 'U 2U 2U 2 2 U



•TABLE E·1-3
SWMU 4GROUND WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA
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..."",. 04GWT0201.f 04GW01Dl O4OW02Ql 04GW0301 04QW04Ql 04GW0501 04GW06QI 04QWT01Ol D4GWT020' O4OWTQ301 04GWT030t-D

~ 04GWT0201.f 04GW01DI O4OW0201 IMGWQ301 04GWQ401 04QW0501 O4OWOlIII 04GWT0101 04GWT0201 D4GWT03D' FOOl030101

""... GF ow ow ow ow ow OW ow ow OW OW- NORUAt NORMAL NORMAL NORUAL NORMAL NORMAL NORUAt NORIlAL NORUAL DUP DUP

depdUang ... ... ... .-. ... ... ... .-. .-. ... ...
""-,,po NU NU NU NU NY NY NY NY NU NY NY

........_d.. 1/4101 ''''''' '/WI ,""'. 1n101 1IoWI '/W' ''''''' 114101 '/WI '/W'
vllldlted Y Y Y Y Y Y Y y y y y

BUm BENZVl PHTHAlATE 5U 5 U 5U 5 U 5 U 5U 5U 5U 5U 5U
CHlOROBENZJlATE 5U 5 U 5U 5 U 5U 5 U 5 U 5U 5U 5U
~RYSENE 0.10 U 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0,090 U 0.090 U

CI-N·BUTYl PHTHAlATE 2U 2U 2 U 2U 2 U 2U 2U 2 U 2 U 2 U
DI-N·ocm PHTHALATE 5 U 5U 5U 5 U 5 U 5U 5 U 5U 5U 5 U
DIAI..lATE 5U 5 U 5U 5U 5U 5 U 5 U 5U 5U 5U
OI8ENZO A.H~NTHRACENE 0,10 U 0.10 U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0,090 U

OIBENlOFURAN 5U 5U 5 U 5 U 5 U 5U 5U 5 U 5 U 5U
OIETHYl PHTHAlATE 2 U 2 U 2U 2U 2 U 2U 2 U 2 U 2 U , U

DIMETl«)ATE 5 U 5 U 5U 5 U 5U 5 U 5U 5U 5U 5U
DIMETHYl PHTHAlATE 5U 5U 5 U 5 U 5U 5 U 5U 5U 5U 5U
DIPHENYLAMINE 5 U 5U 5 U 5U 5 U 5U 5U 5 U 5 U 5U
DISUlFOTON 5 U 5 U 5U 5 U 5U 5U 5 U 5U 5U 5U
ETHYL UETHANE SULFONATE 5 U 5U 5 U 5U 5U 5 U 5 U 5U 5U 5U
ETHYl PARATHklN 5U 5U 5U 5 U 5U 5 U 5U 5U 5U 5U
FAUPHUR \0 VR 10 VR 10 VR , 10 VR 10 VR • UR 10 VR • UR 10 VR • UR
A.UORANTHENE 0.10 U 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0,10 U 0.10 U 0,090 U ."'U
A.UDRENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.090 U 0.090 U

HEXACHLOROBENZENE 2U 2U 2U 2U 2U 2U 2 U 'U 2U 2 U
Hr:XACHlOROOUTAQIENE , U , U , U , U • U , U , U , U I U , U

HEXACHlOROCYClOPENTAOIENE 2 U 2U 2U 2 U 2U 2U 2U 2U 2 UR 2U
HEXACHlOROETHANE 2 U 2U 2U 2U 2U 2U 2U 2 U 2U 2U
HEXACHlOROPROPENE 5 U 5U 5U 5U 5U 5U 5U 5 U 5U 5U
lNOENO l,2,3-CO PYRENE 0.10 U 0.10 U D-tO U 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0,090 U .... U
1S00RIN 5U 5U 5 U 5U 5 U 5U 5 U 5U 5U 5U
lSOPHORONE 5U 5 U 5U 5U 5U 5 U 5U 5U 5U 5U
lSOSAFROLE 5 U 5 U 5U 5U 5U 5U 5U 5 U 5U 5U
KEPONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
METHAPYRllENE 5 UJ 5 UJ 5UJ 5 UJ 5 UJ 5 UJ 5UJ 5 UJ 5UJ 5 UJ
METHYl METHANE SUlFONATE 5 UJ 5 U 5 U 5 UJ 5U 5U 5 U 5U 5U 5U
METHYl PARATHION 5 UJ 5 U 5 U 5 UJ 5 U . 5U 5U 5U 5U 5U
N·NITROSQ·Dl-N-PROPYlAMINE 2 U 2U 2U 2U 2 U 2 U 2 U 2U 2 U 'U
N·NITROSOOl-N·BUTYLAMINE 5U 5U 5U 5U 5 U 5 U 5U 5 U 5 U 5U
N·NITROSOQIETHYWAtNE 5U 5 U 5U 5U 5U 5U 6U 5U 5U 5U
N·NITROSOQIMErnYlAMlNE 5 U 5U 5U 5U 5U 5U 5U 5U 5U 5U
N·NITROSQMETHYlETHY\..AJ.IINE 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
N·NITRQSOMORPHOlINE 5 UJ 5U 5U 5 UJ 5 U 6 U 5 U 6U 5U 5U
N·NrTROSOPIPERDINE 5U 5 U 5 U 5U 5U 5 U 5U 5U 5U 5U
N·NITROSOPVRROlIDINE 5 U 5U 5 U 5U 5U 5U 5U 5U 5U 5U
NAPHTHALENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0090 W 0.090 U

0.0,0-mlETHYl. PHOSPHOROrnlOATE 5U 5 U 5U 5U 5 U 5 U 5 U 5U 5U 5U
Q.TOlUIDtlE 5U 5 U 5 U 5U 5U 5 U 5 U 5 U 5U 5U
P·IOIMETHYw.llNOIAZ06ENZENE 5 U 5 U 5U 5 U 5U 5U 5 U 5U 5 U 5U
PENTACKlOROBENZENE 5 U 5U 5U 5 U 5U 5U 5U 5U 5 U 5 U
PENTACHlOROETHANE 5U 5U 5U 5 U 5U 5U 5U 5U 5U 5U
PENTACHlORONITAOBENZENE 5U 5 U 5U 5U 5 U 5 U 5U 5U 5U 5 U
PHENACETIN 5U 5 U 5 U 5U 5U 5 U 5 U 5 U 5U 5U
PHENANTHRENE 0.10 U 0.10 U 0,10 U 0.10 Ll 0.10 U 0,10 U 0.10 U 0.10 U ."'U 0090 U

PNENOL 5 U 5u 5U 5 U 5U 5 U 5U 5 U 5 U 5U
PHORATE 5 U 5U 5 U 5U 5U 5 U 5U 5U 5 U 5U
PRQNAMlOE 5U 5 U 5 U 5 U 5U 5 U 5U 5U 5U 5U
PYRENE 0,10 U .l.10 U 010 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U ."'U 0.090 U

PYRIDINE 5 U 5 U 5 U 5 U 5U 5 U 5U 5 U 5 U 5U
SAFROlE 5 U 5U 5U 5U 5U 5 U 5U 5U 5U 5 U
SUlFOTEPP 5U 5 U 5U 5U 5 U 5U 5 U 5U 5U 5U
THIONAZIN 5U 5 U 5 U 5 U 5U 5U 5U 5 U 5U 5U
PaUcldel{UGl\.)

.-./



TABLE E·'·3
SWMU 4 GROUND'WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC. CRANE, CRANE, INDIANA

rAUl:, If .,
........ 04 04 04 04 04 04 04 04 04 04 04

.....Ion 0002 ...01 04-02 ...03 ...04 ...00 ...00 0001 0002 0003 0003

nsllT4'l' O4OWT0201·F lMGW0101 04QW0201 04GW03lIl 04GWlMOl O4OW0501 O4OWOGOl 04QWT0101 O«1WT0201 O4OWT030. O4OWT0301.Q

....... 04GWT0201·F lMOW01DI O4OW02Dl 04GWDJOl 04GW0401 04GW0501 O4OWOfiOl O4OWT'0101 04GWT020' O4OWTD301 FDOl0301Dl...... OF ow ow ow ow ow ow ow ow ow ow- NORMAl NORMAL NORMAL NORMAL NORMAL NORIlAL NORMAL NORM.... NGRIlAl OUP CUP
cRp1hJlng 0-0 0-0 0-0 0-0 0-0 0-0 0·0 0-0 0-0 0-0 0-0

",-type NM NY NY NY NM NY NY NM NY NM NY
umpIe_d.lt 1IUll ''''''' ",., 'M' 1n~1 1I4lD1 '1310' 'M' 1/4101 '1310' """YIUdalld Y Y Y y y y y y y y y

4,4'·000 0.020 U 0.019 U 0,020 U 0,020 U 0.019 U 0.019 U 0.019 U 0.020 U 0.020 U 0.019 U

•.•'·OOE 0.020 U 0.0111 U 0,020 U 0,020 U 0.019 U 0.019 U O.D11l U 0.020 U 0020 U 0,01D U

4,4'·QOT 0.020 UJ 0.0111 U 0,020 U 0,020 W 0,019 U 0.019 U 0-019 U 0.020 U 0020 U 0.019 U

AlDRN 0,010 U 0.010 U 0.010 U 0.010 U 0.009 U a.ocs U a.lXl9 U 0,010 U 0.010 U 0.009 U

AlPHA·BHC 0.010 U 0.010 U 0,010 U 0.010 U 0.009 U 0.009 U 0.009 U 0.010 U 0,010 U D.D U

AlPHA.cHlOf()ANE 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.009 U o.oOD U 0.010 U 0.010 U 0.009 U

AROClOR·1Dll5 020 U 0.19 U 020 U 020 U D.lfl U 0.19 U 0.19 U 020 U 020 U 0,19 U

AROClOR·l221 0.40 U 0.38 U 040 U 0,4(1 U 0.38 U 0.38 U 0.38 U 0,40 U 0.39 U 0.38 U

AROCLOR·l232 020 U 0.19 U 020 U 020 U 0.19 U 0.19 U 0,19 U 020 U 020 U 0.19 U

AROClOR·1242 0.20 U 0.19 U 020 U 0.20 U 0.19 U 0.19 U 0,19 U 020 U 020 U 0.19 U

AROClOA·1248 020 U 0.19 U 0.20 U 0.20 U 0.19 U 0.19 U 0.19 U 020 U 0.20 U 0.19 U

AROCLOR·l254 0.20 U 0.19 U 020 U 0,20 U 0.\9 U 0.18 U 0.19 U 0.20 U 0.20 U 0.19 U

AROClOR·l28) 020 U 0.19 U 0.20 U 020 U 0.19 U 0.19 U 0,19 U 020 U 0.20 U 0.19 U

BETA·SHe 0,010 U 0,010 U 0,010 U 0,010 U 0009 U 0009 U 0009 U 0010 U 0.010 U a,lD U

DElTA·SHe 0,010 U 0,010 U 0.010 U 0,010 U 0,009 U 0009 U 0009 U 0.010 U 0.010 U 0.009 U

DIELDRIN Q,lX!Q U 0.QI9U 0,020 U 0.020 U 0.019 U 0.019 U 0.019 U 0.020 U 0.020 U 0019 U

ENOOSUlFAN I 0,010 U 0,010 U 0010 U 0,010 U 0.009 U 0.009 U 0,009 U 0010 U 0,010 U 0.009 U

ENOOSUlf.AN II 0,020 U 0,019 U 0.020 U 0020 U 0,019 U 0,019 U 0019 U 0.D20 U 0020 U 0.0151 U

ENOOSUlFAN SULFATE 0.020 U 0,019 U 0.020 U 0,D20 U 0,019 U 0.019 U 0,019 U 0020 U 0,020 U 0.019 U

ENDRIN 0020 U 0,019 U 0,020 U 0,020 U 0.019 U 0.019 U O,OUI U 0,020 U 0020 U 0018 U

ENDRlN ALDEHYDE 0,020 U 0,019 U 0.020 U 0.020 U 0,019 U 0.019 U 0.019 U 0,020 U 0.020 W 0,018 U

GAMMA·BHC LINDANE 0.010 U 0,010 U 0.010 U 0,010 U 0.009 U 0.009 U 0,(Xl9 U 0.010 U 0.010 U 0009 U

GAMMA·CHLORDANE 0.010 U 0010 U 0010 U 0,010 U 0.009 U 0.009 U 0.009 U 0.010 U 0010 U O.Cd U

HEPTACHLOR 0.010 U 0.010 U 0010 U 0,010 U 0.009 U 0.009 U O.G U 0.010 U 0.010 U 0.009 U

HEPTACHLOR EPOXIOE a.olo U 0010 U 0,010 U 0,010 U 0009 U 0009 U 0,009 U 0.010 U 0.010 U 0.009 U

METHOXYCHLOR 0,099 OJ 0,006 U 0.10 U 0.10 UJ 0.094 U 0.004 U O.O!M U 0.10 U 0.098 U 0.094 U

TOXAPHENE 0.. U 0.. U 1.0 U 1.0 U 094 U 0.94 U 094 U 1,0 U 0.98 U 0,94 U

Herbicides LIG4.

2,4,$-T 0,080 U 0080 U 0000 U 0,080 U 0000 U 0,080 U 0.080 U 0,080 U OOSO U 0.080 U

2,4.>TP SLVEXl 0080 U 0.080 U 0.080 U 0080 U 0.080 U 0.080 U 0.080 U 0.080 U Q.oeo U 0080 U

2.4·0 0,080 U 0,080 U 0,080 U 0,080 U 0,080 U 0,080 U 00lIO U 0.080 U 0.0lIO U 0.080 U

OINOSEB 0,080 U 0.000 U 0.080 U 0080 U 0,080 U 0080 U 0080 U 0.080 U 0080 U 0.080 U

HEXACHLOROPHENE 0,020 U 0,020 U 0,020 U 0020 U 0.020 U 0_020 U 0.D20 U 0,020 U 0,020 U 0,020 U

PENTACHLDROPtlENOl 0,020 U 0,020 U 0020 U 0,020 U 0.020 U 0.D20 U 0.020 U 0.020 U 0.020 U 0.020 U

"""_/U0Il
AlUMINUM 200U 200U 200U 200U 200U 200U 200U 513J 200U 200U

ANTIMONY 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U 1.0 U

ARSENIC 0.31 0.35 D.,. 3.• 0.15 0.35 0.10 U o.n U ...
BARIUM 25.1 13.9 '41 746 61.8 ", .... 30. 55.• 56 •

BERYlliUM 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U 'D U 1.0 U 1.0 U

CACU..... 1.0 U 1.0 U 1.0 U '1,0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U 1.0 U

CAlCnJM ""'" .'300 ..... 34300 67300 45100 saoo U 3ll2OO ,,"'" -2ZlQO

CHroMIUM 5,0 U 5,0 U 5,0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U

COllALT 3,0 U 30 :J 3,0 U 10.1 3.0 U 3D U 3,0 U 3.0 U 3.0 U 3.0 U

COPPER 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U '0 U 2.0 U

IRON 32' 451J 1370 J 4130 370J '96J '00 U 1140 J :J33OOJ 34200 J

LEAD 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U 1.0 U

MAGNESIUM 7<OOJ "400 11000 9160 J lllOOO '2600 saoo U 7000 IlZlO 03!l0

MANGANESE 15,0 U 15,0 U 1I4J '620 J .&O.6J 2i.2J 15.0 U »OJ 2000 J 2000 J

MERCURY 0.20 U 0,20 U 0.20 U 020 U 020 U 020 U 020 U 020 U 020 U 0.20 U

NICKel 100 U 10.0 U 10.0 U 100 U 10,0 U 10,0 U 10.0 U 10,0 U 100 U 10-0 U

POTASSIUM saoo U SOOO U saoo U saoo U saoo U saoo U saoo U saoo U saoo U saoo U

SElENfUM 1.0 U I.' 1.0 U 1.0 U 1.0 U ,~ 1.0 U 1.0 U 1.0 U 1.0 U

SLVER 30 U 3.0 U 30 U 3.0 U 30 U 3,0 U 3,0 U 3.0 U 3.0 U '0 U

SODIUM saoo U saoo U saoo U saoo U saoo U 7210 saoo U saoo U saoo U saoo U

7HA1.lIUM 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1,0 U \.0 U 1.0 U 1.0 U 1.0 U

7lN 10.0 U 10.0 U 10.0 U 10,0 U 10,0 U 10.0 U 10,0 U 10,0 U 10.0 U 10.0 U
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TABLE E+3
SWMU 4GROUNO WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INOIANA

PA"E ;OF5

"""" .. .. .. .. .. .. .. .. .. .. ..
.....Ion 0002 04-0, ..." "'03 ..... ..... ..... OODI 0002 0003 OOD3

nun'4>!' D40WT0201.f 04GW0101 O4OW0201 04GW0301 04GW0401 04QW05Ql 04GWOSll O4OWT0101 04GWT020. 04GWT030. 04GWT0301-D....... 04GWT0201-F lMGW010I OCGW0201 04GWOXll O4OW04Ql 04GW05Ql 04GW0601 O4OWT0101 04GWT020' O4OWT0301 FOO1Q30101

"'ou GF GW GW ow GW G'(I ow GW GW ow GW
ucodt NORMAL NORMAL NORMAL NORMAl. NORMAL NORMAL NORMAL NORMAL NORIW. CUP CUP
depltUlng ,., ,., ,., ,.,

~.O
,., ,., ,., ,., .-, ,-.

",.typo NY NY NY NY NY NY NY NY NY NY NY
.anplt_dll 114101 .M. 'MI' .M. \nllll 1I4lD1 .MI' .M. 1/4101 'MI• .MI'
valkkled Y Y Y Y Y Y Y Y Y Y Y
VANADIUM 2.0 U 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

nNe 10,0 U 10.0 U 10,0 U 10,0 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U

Altered Metal. UM.. ,
AlUMINUM. FLTEREO 200U

ANTIMONY, ALTERED 1.0 U

ARSENIC, FlTEREO D.....

BARIUM, RLTERED 24.1

BERYWUM. ALTERED 1.0 U

CADMIUM, AtTERED 1.0 U

CALCIUM. FLTERED 29800

CHROMIUM, FILTERED 5.0 U

COBALT, FLTERED 3,0 U

COPPER, FU.TEREO 2.0 U

IRON, FUERED 121J

LEAD. AtTERED 1.0 U
,-

MAGNESIUM, filTERED '"'"MANGANESE, FUEREO 15.0 U

MERCURY, FILTERED ,.20 U

NICKEl. FLTEREO 10.0 U

POTASSIJt.i, FILTERED 5000 U

saENIUM, FItTEREO 1,0 U

$l.VER, FILTERED 30 U

SODIUM, FILTEREO 5000 U

THAL.l.IUttI, FILTERED 1.0 U

TIN, FILTERED 10,0 U

VANADIUM. RlTERED 2.0 U

ZINC, FlTERED 10.0 U

MlIcellll'leC)l# Plflmeter UGA.

CYANIlE 10.0 U 10.0 U 10.0 U 10.0 U 10,0 U 10,0 U 10.0 U 10.0 U 10.0 U 10.0 U

~..
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TABLE E·1-4
SWMU 4SURFACE WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF

"""" .. .. .. .. .. .. .. .. .. .. .. ..
location 04SWtSOOl OCSW1SIlO2 OCSWl5003 OCSWISDOJ OCSWlSllOl OCSW1Sl102 O4SWlS003 04SW15OO3 OCSWISIJ04 OCSW/S0D4 OCSWISOO5 D4SWfSOClS........ O4SW0101.f _'.f 04SW1l30'.f 04$W03Ql..f.O D4SWOtDt OCSWQ20' OCSW1l301 D4S'NU301-o OCSWD4O' OtSW04Dl.f OCSW050' D45WD501.f...... O4SW01Dl.f OC$W02O'.f "04SW030t--F FDf218tml.f 04SWDtDt OC$W02O' OCSW030' FD121100n -, 0CSWD40•.f OCSW050' OCSWOS01.f
...bt, SI' SI' SI' SI' sw sw sw sw sw sw sw sw- NORMAl NORMAL DOP DUP NORMAL NORIIAl CUP llOP NORMAL NORIIAl NORMAL NORIlAL

qc-typo NIl NIl NIl NM NM NIl NIl NM NIl NM NIl NIl__""
121'1IlOO 12flWo ,"'.... 12flM» 12.11IlOO 1211M111 121181DO 12I'111DD ,,,,""" ,"'.... ,"'.... 11'15100

••Udated Y Y Y y y y y y y y y y

VoLJtDeOramc.lUGJl:

1,1,1,2-TETRACHLOROElHANE asu 0.5 U I U I U , U , U

l,I,I·TRCHLOROETHANE I U , U , U , U 'U I U

'.ll.2-TETRACHLOROETHANE 0.5 u 0.5 U , U , U I U I U

1,' ,2-TRICHlOROETHANE 0.5 U OS U I U , U I U 1 U

1.1·0ICHLOROETHANE I U I U I U I U 'U , U

1,I·DICHl.OROETHENE 0.5 U 0,5 U I U , U , U I U

12.3-TFoc:Hl.OROPROPANE I U I U , U I U , U , UJ

t,2·0I8f1JMO-3-CHlOROPROPANE I U I U , U , U 2W I U

1,2·0IBAOMOETHANE 0.5 U OS U I U I U , U I U

1,2·0ICHLOROETliANE OS U OS U I U I U , U I U

1.2-{)ICHLOROPROPANE 0.5 U 0.5 U , U , U , U I U

1...·DIOXANE 100 U 100 U 100 U 100 U 100 U '00 U
2-BUTANONE 5 UR 5 UR 5 UR 5 UR 10 UR 5 UR

2·HEXANONE 5U 5U 5 U SU IOU 5U

3·CHlORQPROPEHE IOU IOU IOU IOU IOU IOU

.-METHVl..·2·PENTANONE 5 U - 5U 5 U 5 U IOU 5U

ACETONE 5 UR 5 UR 5 UR 5 UR to UR 5 UR

ACETONITRn.E <DU <DU <DU <DU <DU <DU

ACROlEIN 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR

ACRYLONITRILE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR

BENZENE 0,5 U I U I U , U , U I U

BROMOOICHlOAOMETHANE 0.5 U 1 U I U , U I U , U

BROMOfORM· I U , U I U , U 'U , U

BROMOMETHANE I UJ I UR , UJ 'W ,W , U

CARBON OlSllFIOE I UJ I UR I UJ , UJ 'U I U

CARBON TETRACHtORlDE 0.3 U 03 U 0.3 U 0.3 U , U O~ U

CHLOAOBENZENE , U I U I U I U , U I U

CHLORODIBROMOM(THANE I U I U I U I U 2U I U

CHLOAOETHA.NE I UJ , UJ IW 'W 2U I U
CHLOROFORM . 0.3 U O3U 0.3 U O~ U I U 0.3 U

CHtOROMETliANE IW I UJ , UJ I UJ 'U . I U

CHtOROPRENE IOU IOU IOU IOU 10 UJ 10 UJ

C!S-I.2-0ICHtOROETHENE , U I U , U I U 'U , U

c!S-1,3-mCHtOROPROPENE 0.3 U 0.3 U 0,3 U O3U , U O~ U

OIBROMQMETHANE I U 1 U I U , U 2 U I U

O£HLOROOIRUOROMETHANE I U , U I U , U 'U I U

ETHYL. METHACRYLATE IOU IOU IOU IOU 10 U IOU

ETHVlBENZENE I U I U , U I U 2U , U

ISOBUTANOL <DU <DU <DU <DU <DU <DU

MElHACRYlONITRJLE , UR I UR 1 UR I UR , UR I UR

METHvtlOOlDE 10 UJ 10 UJ 10 UJ lOW lOW lOW

METHvtMETHACRYLATE IOU IOU IOU IOU IOU IOU

METHYlENE CHLORIDE I U I U I U , U 'U , U

PROPIONITRLE <DU <DU <DU <DU <DU <DU

STYRENE I U I U , U , U 2U I U

TETRACHlOROETHENE , U I U I U I U 2U I U

fOLUENE I U I U I U , U 'U , U

TRANS-12-0ICHlOAOETHENE I U I U I U I U , U , U

TRANS-I ,3-0ICHlOfl>PROPEHE 0.5 U I U , U I U I U , U

TRANS-I,4-0£HLOf().2·8UTENE IOU IOU IOU IOU 10 U IOU

TRICHlOROETHENE , U I U I U , U 2U I U

TRICtt.OROFLUOROhlETHANE I U , U I U , U ,U I U

VlNYLACETATE IOU IOU IOU IOU IOU IOU

VINYL CHlORIDE 0.5 U I U , U I U I U , U

mEMES, TOTAL , U , U I U , U 'U , U

...".,Vd... "'_1UM
1.2.4,S-TETRACHLOROBENZENE 5 UJ SW 5 UJ 5 UJ SU 5U
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PAGo 2 no
....... .. .. .. .. .. .. .. .. .. .. .. ..
Ioca1Jon 04SWISOOI IMSwrSOO2 O4SW1SD03 04SW/SD03 04SW/SOOl O4SWIS002 04SW/S003 04SW/S003 04SW1SIlO4 04SW1SIlO4 0CSWJSll0S 04SW1SIlO5

.-..mpIo OCSW0101..f 04SW0201.f 04SW0301.f 04SWOJ01·F-D O4S'ND101 D4SW020' D4SWlI3O' D4SWlI3O'-!l D4SWlMO' O4SW04O'" D4SW05O. D4SW05O...

IImfllo 04SWDI01.f 04SW0201·F OCSWQ301.f FD1211OOO1.f 04S'N01OI D4SW02O. D4SWlI3O' F012180001 04SW040. 04SW040... D4SW1l50. ll4SWll5O'"
""'OIl Sf Sf Sf Sf sw sw sw sw sw sw sw sw....... NORMAL NORMAL CUP CUP NORMAL NORMAL OUP CUP NDAIIAl NORMAl NORMAL NORMAL

qo-.... NIl .U .M NIl .U .M .U NIl NU .U NIl NIl

urnpl,_dal l~l&'OO lZ'l&'OO 1211MJO 1211&'00 1211&'00 1211IlOO U/ll1DO 1211M:1O 1111MlC1 Ut1So'OO 12tlMXt ntlMlO
valldat.d Y Y Y Y Y Y Y Y Y y y y

12,4·TRCHlOAOBENZENE 5 UJ 5 UJ 5 UJ 5W 5 U 5U

12·DICHLOAOBENZENE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5U

l,3-()ICHlOROBENZENE 5 UJ 5 UJ 5 UJ 5W 5 U 5U

1,4-0lCHlOROBENZENE 2 UJ 2 UJ 2 UJ 2W 2 U 2U

1.4-NAPHTHOOUINONE 5 UJ 5 UJ 5 UJ 5W 5 U 5 U

1.HlliENvtENED1AAlINE 5 UJ 5 UJ 5 UJ 5W 5 U 5 U

l·NAPHTHYl.AMINE 5 UJ 5 UJ 5 UJ 5W 5 U 5 U

2.2'.QXYBlSl' .QllOROPROPANEl 3W 3 UJ 3 UJ 3W 3U 3 U

2.3,4,&mRACHlOROPHENOl. 5 UJ 5 UJ 5 UJ 5W 5U 5 U

2,4,5- TRlCHtOROPHENOL 5 UJ 5 UJ 5 UJ 5 UJ 5U 5 U

2.4,8-TRICHlOROPHENOl 3 UJ 3 UJ 3 UJ 3W 3U 3 U

2,4·QICHlOROPHENOl 5 UJ 5 UJ 5 UJ 5 UJ 5U 5 U

2...·0IMETHYlPHENOl 5 UJ 5 UJ 5 UJ 5W 5U 5 U

Z.e·DINITROPHENOl 5 UJ 5W 5 UJ 5W 5 UJ 5 UJ

2,8-DCI-U..OROPHENOl 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5U

2·ACETYI..AMINQFlUORENE 5 UJ 5W 5 UJ 5W 5 U 5U

2-eHlOAONAPHTHAlENE 2 UJ 2 UJ 2W 2W 2 U 2U

2·CHlORQPHENOL 3 UJ 3 UJ 3 UJ 3 UJ 3 U 3U

2·METHYlNAPHTHAlENE 0.10 UJ 0.10 UJ 0.10 OJ 0.10 UJ 0.10 U 0.10 U

U"ETHYlPHENOl 5 UJ 5W 5 UJ 5 UJ 5 U 5U

2·NAPHTHYLAMINE 5 UJ 5W 5 UJ 5 UJ 5U 5U

2·NrTPDANllINE 2 UJ 2 UJ 2 UJ 2 UJ 2U 2 U

2·NITROPHENOl 5 UJ 5 UJ 5 UJ 5 UJ 5U 5 U

2·PCOllNE 5 UJ 5 UJ 5 UJ 5 UJ 5U 5 U

3,3'·OICHLOROBENZ()INE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U

3,3'..(IIMETHYLBENZIDINE 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5U

3-METHYlCHOLANTHRENE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5U

3-NITAOANlllNE 5 UJ 5W 5 UJ 5W 5 U 5U

4,6·DINITRO·2·METHYlPHENOL 5 UJ 5 UJ 5W 5 UJ 5 UJ 5U

4·AMINOBIPHENYL 5 UJ 5 UJ 5W 5W 5 U 5U

4·BROMOPHENYl PHENYl ETHER 2 UJ 2 UJ 2 UJ 2 UJ 2 U 2U

4.cHlORC).~METHnPHENOl 5 UJ 5W 5 UJ 5 UJ 5U 5 U

4·CHlOROANILINE 5 UJ 5W 5 UJ 5 UJ 5U 5 U

4·CHlOROPHENYl PHENYl ETHER 5 UJ 5 UJ 5 UJ 5 UJ 5U 5 U

4·LtETHnPHENOl. 5W 5W 5 UJ 5 UJ 5U 5U

4·NITOOANILINE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5U

4·NITROPHENOl SlJJ 5 UJ 5 UJ .5 UJ 5 U 5U

4·NITROQUINOllNE·I·OXIOE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR

5-NJTOO.Q·TOLUIDINE 5 UJ 5 UJ 5 UJ 5 UJ' 5U 5U

1,12·DIMETHYLBENZ A)ANTHRACENE 5 UJ 5 UJ 5 UJ 5 UJ 5U 5U

A,A·QIMETliYlPHENETHYlAMINE 10 UJ to UJ 10 UJ lOW • U • U

ACENAPHTHENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0,10 U

ACENAPHTHYlENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0,10 U

ACETOPHENONE 5 UJ 5 UJ 5W 5 UJ SU 5 U

ANllNE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5U

ANTHRACENE 0,10 UJ 0,10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.10 U

ARAMlTE 5 UJ 5 UJ ·s UJ 5 UJ 5U 5U

BEN AlANTHRACENE 0.10 UJ 0,10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.10 U

BENZ A PYRENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.10 U

BENZ IIB.R.UORANTHENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.10 U

BENZ G,H.nPERYlENE 0.10 UJ 0.10 UJ 0.10W 0.10 UJ O.tOW 0.10 OJ

BENZ IIKIR.UORANTHENE 0.10 UJ O.tO UJ O.tO UJ 0.10 UJ 0.10 U 0.10 U

BENZYl AlCOHa. 5 UJ 5 UJ 5W 5W 5 U 5U

BIS 2·CHlOROETHOXVWETHANE 5 UJ 5W 5W 5W 5U 5U

BlS 2·CHlOROETHYl ETHER • UJ 'W , UJ 'W , U I U

BOS 2·E!HvtHEXY\. PliTl<AL\TE 2 UJ 2 UJ 2 UJ 2W 2U 2U

Bum Bt:NlYl PHTlW.ATE 5 UJ 5 UJ 5 UJ 5 UJ 5U 5U

CHLORQBENZlL\TE 5 UJ 5 UJ 5W 5W 5U 5 U
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PAGE3 OF....... .. .. .. .. .. .. .. .. .. .. .. ..
IooItlon OlSW/SIlOl OlSW/S002 04SW/SD03 0lSW1SOO3 04SWISOQI Oo4SW/SD02 OlSWISOOl OlSWISOO3 0lSW1SllOl OlSWISllOl 0lSW1SllCl5 OlSW/SDOS.... 04SW0101.f' 04SW0201·F 04SW0301·F 04$WC301.f.O 04SW0101 ll4SW0201 04SWD301 04SW0301.[) OlSWOlOl 04SW0401.f OlSW1l501 04SW0501.f-' O4SWQ101.f' D4SWD201·F 04SW1l3ll1.f F01211QX11.f . G4SW0101 0lSW0201 OlSWOJOI FDI2110001 0lSW0l01 _,.f 045W0501 04SW0501.f..."'. SF SF SF SF SH· sw SH sw SH sw sw sw...... NORMAl NORMAL OUP OUP NORYAl NORMAL DUP OUP t«lRIlAl NORMAl NORMAl NORIlAL

qc-lypO NY NY NY NY NY NY NY NY NY NY NY NY

_.0" U/laIDO' 12tlMlD 1211IlOO 1211IlOO 1211IlOO 1211&100 U/1MX1 l2tlMX1 121151DO 1211M:1O 12115.U1 13'1500

valldlmt y y y y y y y y y y y y

CHRYSENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U 0.\0 U

D~N·8UTYL PHntAlATE , UJ , UJ , UJ , UJ 'U 'U
Dl-N.ocffi PHTHALATE S UJ S UJ S UJ S UJ SU S

OIAlLATE S UJ S UJ S UJ SW SU S U

OIlENlOlA.HlANTHRACENE 0.10 UJ 0,10 UJ 0.10 UJ 0.10 OJ 0.10 U 0.10 U

DIBENZORJRAN S UJ S UJ S UJ S UJ SU SU

OIETHYL PHTHALATE , UJ , UJ , UJ 'W , U 'U
ONETHOATE S UJ S UJ S UJ S UJ SU SU

DIMETHYl PHTHAlATE SUJ S UJ S UJ SW SU SU

OlPHENYLAMINE S UJ S UJ SW SW SU SU

OlSUlFOTON S UJ SW SW SW SU S U

ETHYL METHANE SUlfONATE S UJ S UJ SW S UJ SU SU

ETHYl PARATHION SW S UJ S UJ S UJ SU SU

FAMPHUR 10 UR 10 UR 10 UR 10 UR , UR , UR

R.UORANTHENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 OJ 0.10 U 0.10 U

R.UORENE 0.\0 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0,10 U 0.10 U

HEXACHlOROBE:NZENE , UJ ,W. 'W , UJ 'U 'U
HEXACHLOROBUTADIENE 1 UJ lW lW 1 UJ 1 U 1 U

HEXACHlOROCYctOPENTAQIENE , UJ , UJ 'W ,W 'U 'U
HEXACHLOROETHANE , UJ , UJ , UJ 'W 'U 'U
HEXACHlOROPROPENE S UJ S UJ SW S UJ 5U SU

tlDENO 1l.a-CO PYRENE 0.10 UJ 0.10 UJ 0.10 W 0.10 UJ 0.10 U 0.10 U

ISQOR., SUJ S UJ 5 UJ S UJ 5U SU

ISOPHORONE S UJ S UJ S UJ 5 UJ 5U 5U

ISOSAFROlE S UJ S UJ S UJ SW SU SU

KEPONE 5 UR SUR 5 UR SUR SUR SUR

METHAPYRIlENE SUJ S UJ 5W SW SU SU

METHYl METHANE SULFONATE S UJ S UJ S UJ SW SU SU

METHYl PARATHION S UJ S UJ S UJ SW SU SU

N·NITRQS().()}.N-PROPYlAMINE , UJ , UJ , UJ ,W 'U 'U
N·NITROSQO}.N·BUTYlAMtlE SUJ S UJ S UJ SW S U 5U

N-NITROSQOtElliYLAMINE SUJ S UJ S UJ SW 5 U 5U

N·NITROSQOIYErnYLAMlNE S UJ 5 UJ S UJ 5 UJ 5U 5U

N·NITROSOMETHvtETHYLAMlNE S UJ S UJ S UJ S UJ SU SU

N·NlTROSOMOAPHWNE S UJ S UJ 5W 5 UJ SU SU

N·NITROSOPIPERDINE S UJ S UJ SW S UJ 5U SU

N·NITROSQPVRROUllNE SUJ S UJ SW S UJ 5U SU

NAPHTHAlENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 W 0,10 U 0.10 U

0.0,0. TRIETHYl PHOSPHOROTHIQATE S UJ S UJ S UJ S UJ SU 5U

C-TOlUIOINE S UJ S UJ S UJ SW 5U SU

p. OlMETHYLAMINOlAZOBENZENE S UJ S UJ S UJ S UJ 5U SU

PENTACHlOROBENZENE 5 UJ S UJ S UJ SW 5U SU

PENTACHlOROETHANE 5 UJ S UJ S UJ 5 UJ S U SU

PENTACHlORONlTAOBENZENE S UJ S UJ S UJ S UJ 5 U SU

PHENACETtl S UJ S UJ 5 UJ 5 UJ 5 U SU

PHENANTHRENE 0.10 W 0.10 UJ O.IOW 0.10 UJ 0.10 U 0.10 U

PHENOL SUJ S UJ S UJ S UJ SU SU

PHORATE SW S UJ SW SW SU SU

PRONAMIOE SUJ S UJ S UJ S UJ SU 5U

PVRENE 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 U O.tO U

PYRIDINE S UJ 5 UJ SW S UJ S U 5U

SAFROlE S UJ S UJ S UJ S UJ 5U 5U

SULfOTEPP S UJ SW SW SW SU SU

THltYlAZ1N SW S UJ SW SW SU 5 U

P........ 1UllA.

....'-000 0.021 UR 0.019 UR O.OHi UR 0.020 UR 0.010 U 0.010 U

4,4'·00E 0.021 UR 0.019 UR 0.019 UR 0.020 UR 0.019 W 0.010 W

4,4'·ooT 0,021 UR 0,010 UR 0.0111 VA 0.020 UR 0.019 U 0.010 U

-:



TABLE E-1-4
SWMU 4SURFACE WATER

SUMMARY OF ANALYTICAL RESULTS
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par.04no
owmu .. .. .. .. .. .. .. .. .. .. .. ..- 04SW1Sl101 04SW1SD02 04SW1SllO' O4SW1SllD3 04SW/SDOl 04SwlSD02 O4SW1SllD3 04SW/S1X13 04SWISl104 04SW1SIJ04 O4SW/Sl105 04SW/S005-. O4SWD1Dl·f 0CSW0201·F 04SW0301.f 04SW0301.f.D 04SWD101 04SW0201 04SWD301 Q4SW0301-0 04SW0401 O4SWDC01·F 04SW1l501 _'-1'

"""" O4SWD101.f 04SWU201-1' 04SW0301,f fOl:nIOOO1·F O4$WOIO' 04SW0201 OCSWQJOl FD12110001

_01
04SW0401·F 04SW1l501 04SW05Dl-F...... Sf Sf Sf Sf sw sw sw sw sw sw sw sw...... NORMAL NORMAL 0U1' CUP NORMAL NORMAL lXlP lXlP NORMAl NQAllAl NIlRIlAl NORMAL

",-Iype H" H" H" H" .. N" .. .. .. .. N" ..
umple_d.1t nitMIO 1211M1O 121181lX1 1211IlOO 12tlMXI 12tlMJO 1711MlO 12tlM1O 121l!51OO 12115100 12flWD tl'l$Q)

valkblWd , , , y , , , , , , , ,
ALDRIN 0011 UR 0,010 UR 0009 UR 0.010 UR 0,009 U 0,009 U

AlPHA·SHe 0,011 UR 0,010 UR 0.009 UR 0.010 UR 0.009 U 0,009 U

AlPHAoCHlORDANE 0,01' UR 0010 UR 0,009 UR 0.010 UR 0,009 U 0,009 U

AROCLOR·l018 0.21 UR 0.19 UR 0,19 UR 0.20 UR 0.111 UJ 0.111 UJ

AROCLOA· 1221 0.43 UR 0.38 UR 0.38 UR 0.39 UR 0.38 U 0.38 U

"ROCtOR·I2'32 0.21 UR 0.19 UR 0.19 UR 0.20 UR 0.19 U 0.10 U

AROCLOR-1242 0.21 UR 0.19 UR 0.19 UR 0.20 UR 0,19 U 0,19 U

AROClOR-1248 0.21 UR 0.19 UR 0.18 UR 0.20 UR 0,19 U 0.111 U

AROCtOR-12~ 021 UR 0.19 UR O.HI UR 0.20 UR 0.1ll1 U 0.111 U

AROCLOR-12fI) 021 UR 0.111 UR 0,111 VR 0.20 VR 0,111 UJ O.IIIW

BETA·BHC 0,011 UR 0,010 UR 0.009 VR 0-010 VR 0009 V O.D U

ORTA·BHC 0,011 VR 0.010 UR 0.009 VR 0.010 UR 0,009 U 0.009 U

DIELDRIN 0,021 UR 00111 UR 0.0111 UR 0,020 VA 0019 V 0,019 U

ENOOSULF.ANI 0.011 UA 0010 UR 0.009 VA 0,010 UA 0,009 U O,OOSI U

ENDOSVlfAN II 0021 UR 0019 UR O.Oll UA 0.020 UR 0.0111 U 0,0111 U

EHOOSUlFAN SULFATE 0.Q21 UR 0019 UR 0,019 UA 0,020 VR 0.0111 V 0,019 U

ENDAIH 0021 UR· 0019 UA 0019 UR 0,020 UR 0.0111 V 0,0111 U

ENOAIN ALDEHYDE 0.021 UA 0,Ot9 UR 0.019 VR 0.020 VR 0.0111 V 0.019 V

GAMMA·SHe "-INOANE 0,011 UR 0,010 UR 0.009 VR 0.010 VR 0.00II V 0,009 V

GAMMA.cHlORDANE 0,011 UR 0010 UR 0.009 VR 0,010 VR 0.009 V 0.009 V

HEPTACHLOR 0.011 VA 0.010 VR 0.000 VR 0,010 VR DllOO U 0,01» V

HEPTACHLOR EPOXIlE 0,011 UR 0010 VR 0.009 VR 0.010 UR Ooot V 0.009 V

METHOXYCHlOR 0.11 UR 0.006 UR 0.095 UR 0.098 UR 0.095 U 0.1»5 U

TOXAPHENE 1.1 UA 0,98 UR 0.15 VA 0.88 UR 0.15 U OJ> U

Herblcldu ItJQilI

2.4,5-T 0.080 V 0,080 U 0.080 U 0.080 U O,DBO U 0.080 U

, .•,HP SlI.'lEXl 0.080 V 0,080 U D.llllO U 0.080 U 0.080 V 0.080 U
,.4-1) 0.080 U 0.080 U 0.0lIO U 0.080 U 0080 V 0.080 U

DlNOsal 0.31 V 0,080 U 00lIO V 0.080 U 0.0Il0 V 0.080 U

HEXACHLOROPHENE 0.020 V 0,020 U 0,020 V 0.020 V 0020 U 0.020 V

PENTACHLOROPHENOl 0,020 V 0.020 U 0.020 U 0.020 U 0.020 U D.ll2O U1nmI_. UllII.

ALUMINUM 200.1 200U 200U 200U 731J 56'.1

ANTIMONY 1,0 U 1.0 V 1.0 U 10 U 1.0 U 1.0 U

ARSENIC 0.50 D6D 0.57 0.56 . O,IIOJ 0.48 J

BARIUM 59,9J 61.0 J 61.8 J "'-2J 87.0 344

BERYlLIUM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 V

CADMIUM 1,0 U 1.0 U 10 V 1.0 U 1.0 U 1.0 V

CAlClJM """" 1ll6DD 1ll6DD Ill800 2lXXlD -CHFl)MIUN '0 U SO U 50 U 5,0 U 5.0 U 5.0 U

COBALT 3D U 3.0 U 3.0 U 3.0 U ,n U 30 V

COPPER 2.0 U 2.0 U 2.0 V 2.0 V ,. 2.0 U

"'ON I:l5DJ 'Z1O .I 1240 J 1210 J 0811.1 823 .I

LEAD 1.0 U 1.0 U 1.0 V 1.0 U 1.1 '.0

MAGNESIUM 680D .I 6150 J 6410 J 629D .I 71JlDJ ,.,. U

MANGANESE '" 207 '" '" '48 ...,
MERCURY 020 V 020 V D.2D U 020 U D.2D U D.2D U

NlCI<a 10.0 U 10,0 V 10.0 U 10.0 U 10.0 V 10.0 U

POTASSIUM ,.,. U ,.,. U ,.,. U
"'" U "'" U "'" U

SUENIUM Lo U 1,0 U 1.0 V 1.0 U 1.0 U 1.0 U

SILVER 3.0 U 30 U 3.0 V 3.0 V 3,OW 3.0 VJ

SODIUM 69'0 629D 659D 6370 ,.,. U ,.,. U

T1fAU.lUM 1.0 U 1.0 V 1.0 U 1.0 U 1.0 U 1.0 U

nH 10.0 U 10.0 U 10,0 U 10.0 V 100 VR 10,0 VR

VANADIUM 2.0 U 2.0 U 2.0 U '.0 U '.0 2.0 U

nNe 10.0 V 10,0 U 10.0 U 10.0 U 10.0 U 20.5

Rft:eredUetal.(\JQIl)

!AlUM..UM.FLTEREO I 200 U I 200 U I 200 U :::r-2ii)u:J- I ! -! ! ! "oJ! I 200 U !
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Ioca1Ion OCSW1SOO1 04SW1SOO2 04SW/Sl103 04SWJS003 04SW/SOO1 oCsWJSD02 04SW1SOO3 O45W/Sl103 04SW1Sl104 DCSWISl104 04SW/Sl105 DCSWJSIlO5- OCSW01DI.f 04SW020•.f 04SW030I.f 04SW03OI.f.D Q4SW0101 045W0201 D4SW03O' 04SW0301-D

_.
O45W1l401.f 04SWD501 04SWD50•.f- 04SWOIDI..f OCSW0201.f OCSW030I.f F01218OC1l1..f 04SW01D1 045W0201 045W030. FD121ltXXn

_.
0CSW1lC0•.f 045_, 04SWD50•.f

""bt, Sf Sf Sf Sf "". "" "" "" "" "" "" ""- NORMAL NORMAl CUP CUP NOIlIlAl NORUAl CUP CUP NOIIIlAL NORIW. NORIlAl NORMAl.

",,-type NY NY NY NY NY NY NY NIl NY NY NIl NY__<1&.

1211IlOO 1211MJD 1211IlOO 1211IlOO 1211MlO 1211MXJ 12t1M)D 1211&(10 1211$Ut 13'15.'00 121'1MlO 121151Cl1

....Ildaled Y Y Y Y Y Y Y Y y y y y

ANTIMONY, ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U to U

ARSENtC, FUERED 0.46 0.44 0.41 0,47 0,61 J 0.17 J

BARIUM, ALTERED 58.2J 58.3J 57.8J 57.7J n.2 313

BERYlLIUM, ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CADMIUM, ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U

CALCIUM, FlTERED 22700 20200 19700 19600 22000 "'0
CHOOMIUM, FItTERED 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U

caw.T. fLTERED 3,0 U 3.0 U 3.0 U 30 U 30 U 3.0 U

COPPER. ALTERED 2,0 U 2.0 U '0 U 2.0 U 2.0 U 2. U

tRON. FLTERED 952 J 912J· "'OJ 921J 39llJ 145J

lEAD. ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

MAGNESIUM. ALTERED n;o J 6930 J llSBOJ 6580 J 7610 J 5000 U

MANGANESE. FR.TERED 202 200 '99 204 238 47.0

MERCURY. FILTERED 020 U 020 U 020 U 020 U 0.20 U 0.20 U

NICKEl. FlTEREO 10.0 U 10,0 U 10.0 U 10.0 U 10.0 U 100 U

POTASSIUM, fU.TERED 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U

SaENIUY, FItTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SLVER. AlTERED 3.0 U 3,0 U 3.0 U 3.0 U 3,0 UJ 3,0 UJ

SODIUM. FLTERED 7D2O 6S2O 6180 6180 5000 U 5000 U

TliALlIUM, AtTEREO 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

TIN. FUERED 10.0 U 10,0 U 10.0 U 10.0 U 100 UR 10.0 UR

VANADIUM, FILTERED 2. U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

ZINC, FlTEREO 100 U 10,0 U 10.0 U 10.0 U 10.0 U 157

M1ICdI&neoulPulllllleR

CYANIDE Uan..
HARDNESS J«lIl.

TOTAl SUSPENDED SOlOS MG't

10.0 UJ

80.0

'.0

10.0 UJ

73.0

'.0

10.0 OJ

74.0

3.0

10.0 UJ

no
10,0 UJ

711.0

13.0

10.0 UJ

16,0

520



TABLE E+S
SWMU 4 SEDIMENT

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE,INOIANA-

P4<:E 1 nF4....,.., 04 04 04 04 04 04 04
IouUon G4SWfSDOl 045W/SOll2 045WISOO3 04SWfSD03 045WISIlO4 04SW1SOO5 045WISIlO8......... 04Soo1000B 04500200011 0450030006 '4SlJ03OOO6.D 045D04llOO6 04Sll0l0ClCl0 -........ O4SD010006 04500200011 0450030006 FD1211DlJJ2 04SD04ll006 04Sll05D000 -"""', so SO SO SO SO SO SO
uoodo NORMAL NORMAL DUP CUP NORMAL NDRIIAL -NORMAL
depth_ring ,-, ,-, ,-, ,-, ,-, ,-, ,-,
"'-~.. NM NM NM NM NM NY NM

~._dal 12118100 12111/00 12tlM1O 1711MlO 1211900 12tlMlO 12f1MlO
YllkSlted Y Y , , , , ,
VolatJleOtoan!cl UGlKG

1,l,l.2-mRACHlOROETHANE
• U

3U
• U

'U
• U • U • U1,1.I·TRCHLOROETHANE 'U 3 U .U

• U • U
.U .u

1,12,2-TETRACHLOROETHANE .U 3U • UJ • U • U
'U .U

1,1,2-TRCHlOOOETHANE
• U

3U
• U • U

.U
• U • Ul,1-(lICHlOROETHANE

• U
3 U

• U
'U 'U .U

• U1,I-OICH10ROETHENE
• U

3U
• U • U • U

.U 'U
12,3.TRICHLOROPROPANE

• U
3U .U

• U • U • U • U1.2·01BOOMO-3·CHlOROPROPANE
• U

3U
• U • U

.U
• U • U12·0IBFIltAOETHANE·

• U
3U

• U • U • U • U
.u

12·0ICHlOROETHANE
• U

3U
• U

'U
• U

'U
• U12.QICHLOROPRQPANE .U 3U

• U • U
.U

• U • U1...·DK:lXANE 26lIW 220 UJ 280 UJ VOW 310 U 210 UJ 290U
2.euTANONE 19U 17U 21W 22U 22U lOU 23U
2-HEXN<DNE 19U 17U 21 UJ 22U 22U lOU 23U
3-CHlOROPROflENE 12 UJ 11 UJ 1" UJ lSW 14W 13 UJ lSW
4·METHYl..2·PENTANONE 19U 17U 21 UJ 22U 22U lOU 23U
ACETONE 19U 17U 21W 22U 22U " U 23U
ACETONlTRLE 100 U BOU 110 U 110 U 1:'" U OS UJ 110 U

A.CROlEIN G2 UR ., UR G9 UR 73 UR nu OSU 76U
ACRYlONiTRilE 12 UR 11 UR 14 UR 15 UR 14U 13U '5 U
BENZENE

• U
3U 'U

• U
'U 'U .u

BAQMOOlCHlOROMET'HANE .U 3 U
• U • U • U • U

.U
BROMOFOFN .U 3 U • UJ .U

• U
.U .U

BROMCMCTHANE
• U

3 UJ • UJ • UJ • U
'U .U

CAROON DISUlFIDE
• U

3U
• U • U

.U 'U .U
CARBON TETR,t,CHlORIOE

• U
3U

• U • U • U • U • UCHlOROBENZENE .u 3 U
• U

'U
• U • U

.U
CHlORODlBROMOMETHANE

• U
3U .U

• U • U
'U .u

CHlOROETHANE
• U

3U 'U
• U 'U

• U • UCHlOROFORM
• U

3 U
• U • U • U • U • UCHlOROMETHANE .U 3 U
• U

.U
• U • U

.u
CHlOROPRENE

• U
3 U .U .U

• U • U
.u

ClS·I.2·QCHlOROETHENE
• U

3U
• U • U

.U .U .u
ClS-I.3·0CHlQROPROPENE

• U
3U

• U • U
.U .U

• UDIBRQMOMETHANE
• U

3 U
• U

'U
• U • U '"DICHlORODlRUOROMETHANE

• U
3U .U

• U • U • U
.U

ETHYL METHACRYlATE
• U

3U .U
• U

.U .U
• UETHYlBENZENE .U 3 U

• U • U • U • U • UlSOBUTANCl. 100 U G9U tlO U 110 U 1:'" U OS UJ 110 U
METHACRYlOHITRIlE

• U
3 U 'U

• U '" • U
'U

METHYlIOOIDE .W 3U
• U • U

'U 'U 'U
METHYl METHACRYlATE 37U 30U "U «U OJU 39U OSU
METHYlENE CHLORIDE " 5J OJ SJ

• U " 'U
PRQPIQNrTRU 100 U G9U 110 U 110 U 130 U OS UJ 110 U

STYRENE
• U

3U
• U • U

.U .U
• UTETRACHLOROETHENE .U 3 U

• U • U
.U

• U • UTOlUENE 'U 3 U
• U

.U
• U • U • U

TRANS·12.QICHLO~ETHENE
• U

3U
• U

.U
• U • U

'U
TRANS·I.3.QlCHlOROPROPENE

• U
3U

• U • U
.U .U

• UTRANS·l ...·0ICHlORO·2-BUTENE 'U 3 U
• U

.U 'U 'U
• UTRICHLOROETHENE H 3U

• U • U • U • U • UTRICHLOROFLUOROMETHANE
• U

3U
• U • U

.U .U '"VINYL ACETATE 37U 30U "U «U OJU 39U OSU
VINYL CHlOAIlE

• U
3U

• U • U
.U

• U • UXYlENES. TOT-'l
• U

3U
• U • U

'U
• U • U......, ...... 0""" .. lUGIKG

12....S.TETRACHlOROBENZENE «aU "!ll U ..., U saou O8lU O3OU OSOU
1.2....·TAlCHlQAOBENZENE «aU '2!l U O8lU saou O8lU O3OU OSOU



TABLE E+S
SWMU 4 SEDIMENT

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAC E20F4....... .. .. .. .. .. .. ..
""""" 04SWlSOOl 04SW/$002 04SW/S003 04SW1SOO3 O4SW/SOOI 04SW/SOll5 04SWJSCOI.......,.. 04Sll01llOO6 04S002ll006 D4SllOOOOOll 04Sl103ClOOI-D - 04SD05Dll00 04SD0lIIl00lI
.....10 O4SllOlllOO6 04S002ll006 D4SllOOOOOll FD12:110002 - 04SD05Dll00 04SD0lIIl00lI

"".., SO SO SO SO SO SO SO....... NORMAL NORhlAL CUP CUP NORIW. NORllAl NORUAl
dlpttU.lng ,., ,., ,., ,., ,., ,., ,.,
qc-lypo NU NY NU NU NU NY NU
UfT1)l'_dll 12flllOO 12tlMlD 1211MlD 12111/00 121151'00 12115100 12/15/00
vIUd..18d , , , , , , ,
1,2·0CHlOROBENZENE "OU '3> U .00 U SlXlU ,",U <:lOU .sa U
l,3-()lCHlOROBENZENE .., U mu '00 U SlXlU '"'U '3D U <5OU
1."·ODilOROBENZENE "0 U .3> U '"'U SlXlU '"'U <:lOU .sa U
I,.-NAPHTHOOUINONE ..0 U mu '"'u SlXlU ,",U <:lOU .sa U
1,.·PHENYLENEDIAMINE "0 U mu ,",U SlXlU '"'U <:lOU .sa U
l·NAPHTlM..AMINE "0 U mu '00 U SlXlU '"'U <:lOU <5OU
22".(IXYllJSlI.cHlORQPAOPANEl •.,W '3> U .00 U SlXl UJ '"'U <:lOU .sa U
2.3,4,6-TETRACHLOROPHENOl •., U '3> U ,",U SlXlU '"'U <:lOU .sa U
2.4,5-TRK:HlOROPHENOl •., U '3> U .00 U SlXlU ,",U <:lOU .sa U
2,.,8-TRICHLOROPHENOL •., U mu ,",U SlXlU '60 U <:lOU <5OU
2,4·0ICHlOAQPHEM:lL "OU mu '00 U SlXlU ,",U .3D U .sa U
2.•·0IMETHYLPHENOl •., U mu '"'u SlXlU ,,",U WU <5OU
2.H)INITROPHENOl .uO UJ 420 UJ '"' UJ SlXl UJ ""' UJ <:lO UJ 4SO UJ
U·OICHlOROf'HENOl "OU mu '00 U SlXlU

"" U <:lOU <5OU
2·ACETYl.AMIHOFlUOAENE "OU '3> U '"'U SlXlU '60 U <:lOU <5OU
2·CHlOROHAPHTHALENE •., U mu '00 U SlXlU '"'U <:lOU .sa U
2-CHlOROPHENa. "OU mu .00 U SlXlU ""'U <:lOU .sa U
2·METHYlNAPHTHAlENE 9.00 U 11,00 U 1.00 U 10.0 U IiUX) U 0.00 U '.00 U
2·t.1ETHYLPHENOL •., U '3> U ,",U SlXlU ,",U .3D U <5OU
U(APHTHYl.AUINE •., U .3> U '"'U SlXlU '"'U <:lOU .sa U
2·HITOOANllINE •., U '3> U ,",U SlXlU '"'U <:lOU .SO U
2-NITOOPHENOL •., U '3> U '"'U SlXlU ""'u <:lOU .so U
2·PtcQlINE •., U .3> U ,",U SlXlU '"'U <:lOU

"" U3.3'·OICHlOROBENZDINE "OU 420 UJ '"'U SlXlU '"'U <:lOU .SO U
3.3'·DIMETHYLBENZDlNE "OU mu '"' UA SlXlU '"'U <:lOU 'SO U
3·METHYLCHOl.ANTHRENE "OU mu ,",U SlXlU '"'U <:lOU .SO U
3-NITOOAND..INE "OU .3> U '"' UJ SlXlU '"'U <:lOU .sa U
".6-0INITRO-2-METHYlPHENOl "OU 420 UJ '"' UJ SlXlU '"'U '3D U .SO U
.·AM1NOBIPHENYl "OU '3> U ,",U SlXlU ""'U <:lOU .SO U
"·BA~OPHENYl. PAENYl ETHER •., U '3> U '60 U SlXlU '"'U <:lOU 450 U •
4·CHlORO·3-METHYlPHENOL •., U '3> U ,",U SlXlU '"'U <:lOU 'SO U
4-eH1.0ROANILIHE •., U '3> U '"' UJ SlXlU '"'U WU <5OU
«:Hl.OROPHENYl PHENn ETHER •., U .3> U .00 U SlXlU ,,",U WU <5OU
4·METHYlPHENOl •., U '3> U .00 U SlXlU '"'U <:lOU <5OU
4,NITOO,\NllNE •., U '3> U .00 U SlXlU ,",U WU 'so U
4·NITOOPHENOl •., U '3> U .00 U SlXlU '"'U <:lOU .sa U
4-NITAOQUINOUNE-I·OXIJE "0 UA 420 UR 4E1l UR SlXl UA '"' UA <:lO UA <50 UA
~Nrroo-o- TOlUIDINE "0 UJ mu ,",U SlXl UJ '"'U <:lOU <5OU
7,12·0IMETHYlBENZlAlANTHAACENE "OU '3> U '"'U SlXlU '"'U <:lOU 'SO U
A,A·DlMETlivtPHENETHVlAMlNE 890U 830U 930U '1CXXl U SIlO U ,,,, U aoau
ACENAPHTHENE 9.00 U 8,00 U 9,00 U 10.0 U 900 U 9.00 U SI.OO U
ACENAPHTHYlENE 200 800 U 9.00 U 10.0 U 9,00 U 900 U 0.00 U
ACETOPHENONE •., U mu '"'u SlXlU '"'U <:lOU <5OU
ANLINE •., U '3> U '"'U SlXlU ""'U <:lOU 'SO U
ANTHRACENE 87.0 8,00.U 9.00 U 10.0 U 1I.00 U 1.00 U 1,00 U
AAAMITE •., U mu ,",U SlXlU '"'U <:lOU .SO U
BENZ :lIAlANlHAACENE 330 42.0 31.0 21.0 110 15.0 1,00 U
BENZ J<AIPVAENE 300 47.0 >to 28' 15,0 J 14,0 J a,QOw
BENZ B RUORANTHENE 330 SO.O 31,0 25.' 150 J 24,0 J 9.00 W
BENZ G,H, PERvtENE l00J 3I3,OJ 27.0J la.o J a.oo UJ 1.00 UJ 1I.OO UJ
BENZ K RUORANTHENE '''' 300 220 18,0 16.0 J 23.0 J lIoo UJ
BENZYl AlCOHOl 4<40 UJ '3> U '"'U SlXl UJ '"'U .3D U .sa U
BlS 2·CHlOAOETHOXVlME1HANE "OU .3> U ,",U SlXlU '"'W <:lO UJ 450 UJ
BIS 2-cHlOROETlivtl£TliER "OU '3> U ,",U SlXlU ""'U <:lOU 'SO U
BISI2-ETHvtHEXYl. PHTHALATE •., U '3> U '"'U SlXlU ""'U "'U <5OU
BUTYL Bf.NZYl PHTHAlATE "OU '3> U ,",U SlXlU '"'U <:lOU .sa U
CHLOADBENlllATE "OU .3> U '"'U SlXlU '"'U "'U <5OU
CHRYSENE 32ll 42,0 31.0 25' ..0 24,0 1.00 U
OI-N·euTVl PHTHAlATE "OU '3> U <ooU SlXlU ""'u <:lOU .sa U
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TABLE E·l·S
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PAr.E3 OF 4

"""" .. .. .. .. .. .. .......... 04SWISOOI O4SW/SlJ02 04SW/SllCXl 04SW1Sl103 04SW/Sl104 04SW1Sl105 04SW/SIlll8........ O4SOO1OOO8 04S0D2Il0lI6 04Sll03ll008 04SDlJ30006.0 04Sll04l1006 O4SOOSllOClI 04Sll06lXl0lI....... O4SOO1OOO8 O4SOOllIOOI 04Sll0300ll8 FD12110002 04Sll04l1006 04S00Sll0ClI -..."" SO SO SO SO SO SO SO

.- NORUAl NORMAl CUP DUP NORMAL NORMAl NORMAl
depttuang 0·' 0:8. 0.' '0-8 0·0 0·0 0·0

"'-lype NIl NIl NU NIl NU NU NU__04'
1"'1M)O 1211IlOO 1%/1MIO 1",1IlOO 12t1lWO t2t1WO 12t1WQ

valldatld , , , , , , ,
Ol-N.QCrn.. PHTHAlATE ... U 420U "" UJ 50llU ""U 430U "0 U
DWlATE ... U .,. U ""U 50llU ""U '30 U

"" U
DeENZD A.HlANTHRACENE "'0 J 14.0 J 11.0 J 10.0 UJ 9.00 W 9.00 UJ 9.00 UJ

DIBENZOAJRAN . 440U .,. U
"" U

50llU •., U 430U
"" U

OIfTHYl PHTHALATE 440U 420U •., U 50llU ""U 430U .so U
OIMETHOATE 440U .,. U ""U 50llU ""U '30 U .so U
OIMETHYl PHTHAlATE 440U .,. U ""U 50llU ""U 430U .SO U
DIPHENYlAMINE 440U 420U ""U 50llU ""U 430U .SO U
DISUlFOTCtI 440U 420U •., U 50llU •., U 430U .SO U
ETHYl METHANE SULFONATE 440U .,. U ""U 50llU ""U 430U 450U
ETHYl PARATHION '''U '20 U ""U 50llU ""U '30 U 'SO U
FAMPHUR IOOUR ll3lUR 930 UR I(OJ UR 910 UR 870 UR "" UR
R.UORANTHENE ,.. ..0 76.0 SO.O 24.0 ..0 9.00 U

flUORENE 16.0 8.00 U 9.00 U 10.0 U g.oo U g.OO U 9.00 U

HEXACHlOROBENZ£NE 440U .,. U ""U 50llU •., U .30 U 450U
HEXACHlOROBUTAQIENE ... u .,. U 4s>U 50llU ""U 430U 450U
HEXACHlOROCVClOPENTADIENE ... U 420U "" UR 50llU ""U 430U 'SO U
HEXACHlOROETHANE 440U .,. U •., U 50llU ""U 430U 450U
HEXACHlOROPROPENE 440U 420U ""U 50llU "" U . 430U .SO U
INOENO 12.3-CO PYRENE 170 J 32.0 J 24.0 J 17.0 J 9.00 W g.OO UJ 9.00 UJ'

lSDDRlN 440U .,. U ""U 50llU ""U 430U .SO U
ISOP!<ORDNE ... U .,. U ""U 50llU ""U 430U 450U
ISOSAFROlE 440U .,. U ""U 50llU ""U 430U 450U
KEPONE 440 UR 420 UR "" UR 500 UR "" UR 430UR 4SO UR

METHAPYRJlENE 440U .,. U ""U 50llU ""U 430U 450U
METHYl METHANE SUlFONATE 440U .,. U •., U 50llU ""U 430U 450U
METHYl PARATHION 440U .,. U ""U 50llU ""U 430U 450U
N·NllRQSO.OI-H·PROPYlAMlNE 440U .,. U ""U 50llU ""UJ 430UJ 450 UJ
N·NllROSOOl-N·BU1"VWlIINE 440U .,. U """ 50llU ""U 430U .SO U
H-NfTROSODI£THVlAMINE 440U .,. U 4QlU 50llU ""U 430U 450U
N.NfTROSOOD.lElH'!'l.AMINE 440U .,. U ""U 50llU ""U 430U 450U
N·NITROSOMETHYlETHYlAMINE ... U .,. U ""U 500U ""U ':1) U 450U
N·NrTAOSOMORPHOlINE 440U .,. U ""U 50llU ""U 430U 450U
N·NITROSOPIPERJDINE ... U .,. U ""U 50llU ""U 430U 'SO U
N·NfTROSOPYRRQlIOINE 440U .,. U ""U 50llU ""U 430U 'SO U
NAPH1lW.ENE 9.00 U 8.00 U 9.00 U 10.0 U 9.00 U 9.00 U "-CIOU
0,0,0.TR1ET1fY'l PHOSPHOROTHIOATE 440U '20 U ""U 50llU ""U 430U 450U
().TOlUIOINE 440U .,. U ""U 50llU ""U 430U 450U
p. DIUETHVWIINOlAZDBENZENE 440U .,. U ""U 50llU •., U 430U 450U
PENTACHlOR08ENZENE ... U 420U

"" U
50llU •., U .30 U 450U

PENTACHlOROETHANE ... U .,. U •., U 50llU ""U .30 U 450U
PENTACHlORONfTROBENZENE ... U .,. U

"" U
50llU ""U .30 U 'SO U

PHENACETW ... U .,. U ""U 50llU ""U 430U 450U
PHENAHTHR£NE 250 IB.O 25.0 12.0 10.0 9.00 U g.OO U

PHENOl 440U .20 U .00 U 50llU ""U 430U .SO U
PHORATE 440U .,. U ""U 50llU ""U 430U 'SO U
PRQNAMilE ... U '20 U "" U

50llU ""U '30 U 'SO U
PYREHE ... 70.0 SOO 39.0 220 350 9.(10 U

PYRIDINE 440U .,. U ""U 500U ""U 430U 450U
SAFRa..E "0 U '20 U ""U 50llU ""U 430U .SO U
SUlFOTEPP 440U .,. U ""U 50llU ""U 430U 450U
TltIONAZlN 440U .,. U ""U 50llU ""U 430U 'SO U
Pestdck,(1JOIXO

H'·OOO UU 4.1 U 4.6 U UU 45UJ 4.3 UJ .~ UJ
4.4'·ooE UU 4.1 U UU UU 45U 4.3 U 4.5 U

4,4'.QOT UU 4.1 U 4.6 U UU UU UU 4.5 U

AlDRIN 2.3 U ~I U 2.4 U 2.5 U 2,3 U 2.2 U 2~ U
AlPHA·8HC 2.3 U 2.1 U 2.4 U 2.5 U 2.3 U 22 U 23 U

AlPHA.cHlOfl)ANE 2.3 U 2.1 U 2.4 U 2.5 U 2~ U 22 U UU

a"



TABLE E-1-5
SWMU 4SEDIMENT

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

n, n.
......, .. .. .. .. .. .. ..
....Iloo 04SWISOOI 04SW1SOO2 04SW1SOO3 04SWISOO3 O4SW/Sl104 04SW1SDOS 04SW1SOO8......... 04Soo10008 - 04SOlJ3OllOll 04SIl030000-0 - 04Sll05000I -......,. 04S001_ - - R)121 10002 - 04Sll05000I -..."" so so so so so so so...... NOflMAL NORMAL DOl' llUP NORMAl. NOflMAL NORMAL
depl!Uang 0-' 0-' 0-' .-. .-. .-. .-.
".typo NM NY NM NY NY NM NY

....."...., 171tWD l?11MlO 1711110O '2/1110O 12t1WD 1211MX1 1111'"
nlldltld Y Y Y Y Y Y Y
AROClOf\.IOI8 .. U 41U <SU GU <SU 43U <SU

AROClOA·I221 B8U 12U 02U .. U OOU .. U IOU

AROClOR-l232 "U 41U <SU "U '5 U 43U '5 U
AROClOR·12(2 .. U 41U <SU GU '5 U 43U '5 U
AROClOR·1248 .. U 41U <SU GU .5 U 43U '5 U

AROCtOR-I254 "U 41U <sU "U <SU 43U <SU

AOCClOR-12fI) .. U 41U <SU GU '5 U 43U '5 U

BETA·BHC 2.3 U 2.1 U 2." U 2.5 U UU 22 U UU

OElTA·BHC 2.3 U 2.1 U 2." U 2.5 U 23 U 22 U 23 U

DIElDRIN UU 4.1 U .~ U UU 4.5 U 4.3 U 45U

ENDOSUlfAN I 2.3 U 2.1 U 2.4 U 2.5 U 2.3 U 22 U 23 U

ENOOSULfAN II UU 4.1 U .. U 4.9 U 4.5 U UU '5 U

ENDOSULFANSULFATE UU 4.1 U 46U 49 U ".5 U .. U 4.5 U

ENDRIN UU 4.1 U 4.6 U 4.9 U 4.5 U UU 4.5 U

ENORIN AlDEHYDE uu 4.1 U UUJ UU 4.5 U 4.3 U 4.5 U

QAUMA.·BHC nJNDANE 2.3 U 2.1 U 2.4 U 2.5 U 2.3 U 22 U 23 U

GAt.CMA.cHlORD.ANE 2.3 U 2.1 U 2.4 U 2,5 U 2.3 U 22 U 2.3 U

HEPTACHlOR 2.3 U 2.1 U 2,4 U 2.5 U 2.3 U 22 U UU
HEPTACHLOR EPOXIOE 2.3 U 2.1 U 2,4 U 2.5 U 2,3 U 22 U UU
METHOXYCHLOR 23U 2' U 2' U 25U 23 UJ 22 UJ 23W

TOXAPHENE 230U 210 U 240 U 250U 230U 220U 230U

HltbtcldaalJGlKa

2,4,501 3.6 U 33 U 3.7 U II A 3.7 U 3.5 U 3-eU

2,4.5-TP SLVE~ 3.6 U 3.3 U 3.7 U 4.0 U 3.7 U 3,5 U 3,6 U

2,4-0 '5 A 3.3 U 3.7 U IIJ 3.7 U 3,5 U 3,6 U

CINOSEB 3.6 U 33 U 3.7 U 4,0 U 3.7 U 3.5 U MU

HEXACHLOROPHENE 0.69 U .MU 093 U t,O U 0.92 U 0.67 U 0-;1 U

PENTACHLOROPHENOl 0.69 U .M U 0.93 U 1.0 U 0.92 U • 0.87 U 2.0 J

lnor anlcllVGJKQ

ALUMINUM 2150 J 3790 J 3350 J 2950 J .... J 6I2OJ 5130 J

ANnMONY 0.98 U OJ4 U 1.0 U 1.1 U 1.0 U UJ OJ7 U

ARSENIC 2.' 1.1 3.7 ..• 1.7 '.7 3.7

BAAIUM 27.1 J 39.3 J 40,2 J 33.6 J .... 334 334

BER'1UIUM 1.0 U ... U l.lU I.1U 0.88 U ."U .... U

CADMIUM 1.0 U ... U l.lU 1.1 U .M U ."U .... U

CAlCIUM 755J 4nJ 1330 J
'" J '''J 471 UJ 1310 J

CHOOMIUM 5.7J 6.1J 8.2 J 6.5J '.3 10.1 .~

COBALT 3.3 ... .. ..,
2.' •• '.7

COPPER 4,6J 56J '2 J 5.1 J '.5 ... U

IAON B~OJ 574(1 J • 12000 J '0500 J 1470 J 12700J 9140 J

LEAD 7.' 108 •• 6.6 9.7J 8.S J 10.5 J

MAGNESIUM 56llJ 547J '79J "'J 132 J 754J 702 J

MANGANESE lllJ 76.9J 120 J '27J .... 200 .56

MERCURY O.IM UJ 0.04 UJ DOS UJ 0.06 UJ 0.06 U 0,04 U 0.05 U

NICKR 56 7.3 .5 7.6 63 .., 7.2

POTASSnJM 515 U -nu 555U 532U ,u1 UJ 471W '''W
SRENIUM l.0 U 0.94 U I.IU l.lU 088 U ... U .... U

SLVER l.0 U 0.94 U I.1U I.IU 0,68 UJ OJ4 W 0.99 W

SODIUM 515 U -nu 555U 532U "1 U 471 U "'U
THALLIUM 1.0 U 0.94 U l.lU I.IU .M U 0,94 U .... U

TIN 4.9 U UU 5.1 U 5.6 U 5.0 U 5.0 U UU

VANADIUM .3 103 '>6 11.3 11.0 '5~
,.,

ZINC 237 28.4 31.9 27.5 27.' 39.• 65.5

Yiscellaneoul Parameter. MGlKG

CYANIlE 0.70 UJ 0,60 UJ 0.70 UJ 0.70 UJ I.OW 1.0 UJ 10 UJ

TOTAlOPllANICCAR8QN 6700 7000 OOסס, 5'00 ,- sooo '7000
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dopth..... 0·' .., 0·' .., 0·' 0·' ,., .., 0·' ,., 0·' .., 0·' ,., 0·' 0·, ,., .., 0·' ,.,
qc-type NN NN NIl NIl NIl NN . NN NIl NN NIl NIl NN NIl NIl NN NIl NIl NIl NIl NN...... NO...... NOR"'" NOR1I... NOR1I'" NO...... NORUAL NOR..... NOR.... NORIlAL NOR..... NO...... NORMAl NOR"'" NOR1I... NO...... NO...... NO...... NO...... NOR.... NO......_."" 1112MlO """'" 1113ll1Ol 1113ll1Ol 111'''''' 1113ll1Ol 11l3OlOO 1113011X1 .2/12l1li \2/12l1li """'" """'" 1112MlO 11I28lOO 1112MlO 11I28lOO 1112MlO 1112MlO 12/12l1li '2/12l1li
valktll:ld Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
OIozIMIUCIJl(Q

t.2.3,4.6,1.U«00 ... J 415J 1220J "OJ 'DOllJ \220 J "" .""J 1090 J SOSOJ
12.3.",ll.7.lI,9-ClCOF 9.SJ 11.7J 85.8J 39.5 J 0,4 UJ 112J 313J "., 71.2 U 1I.5J
l.2.3.".8.7.I-HPCOO 25.1 8J 49.3 8J '03J 66.5J 7.' 128J '59J \23J 124J ..
1,2,3,4,6,7,a.HPCOF 12.1 BJ 3O.4J <SJ 33.8J 0.54 au '''J 54" ... J 101 J I2.7J

12,3,4,l.U·HPCOF 0.e8 J UU UJ 2.9 J 0.3 U .4,7 5,. 7.' UUJ U J

1,2,3,4,7,I-HXCOO IJ l.lU 2.1 U 2.IJ 0.2 U 6.' 21.7 39J .. U I1J
1.2,3,4,7,8-HXCOf 5.78J 3.7 BJ 11.5J 13.11J 0.55 au 7UJ 36" 47.1J 57J UJ
1,2.3.8,7,a·Hxroo 23J 4.3J 5.8 J UJ 0.3 U lUJ 53J 13J lUJ UJ
12,3.0,1.8-HXOOF '2.8 BJ UBJ 7.' 5.' 021 J 29. ". 17.1 20." J 2JJ
1,2.3.7,I,9·HXCOD UJ 3.1 J B.BJ 5.4J OJIIJ 20" fJ9.IJ 12,3 J 17.BJ "
1~;J.7,8.9·H.XCOF 0.35 U O' U OJU 0.77 U 02U 4.1J 9.8J 32U UUJ 0.41J
t,2,3.1,B·PECOO 1.4J 0.1 U " 1.5J 0.3 U .. 22.' 4.BJ 10.1 U .. U
1.2,3.1.I-PECOF 2,3J t.3J .. 4.5J 0,2 U 30.4 U 105 1B~ U 19,1 U UU
U.4.B.1.8-HXCOF 3.2J UJ • .1 7.1 0.2 U >I' .48 21.3 21" 3.2J
2.3.4,7,8·PECOf UJ 2.2J •.. 6.' 02 UJ ,9.4 .43 192 J ".6 3>J
2,3,7,8-TroO 0,45 U 0.4 U 0,7 J O.75J 0.3 U '.7 6.' 1.3 , 0,49J
2.3,1,8-troF 10.3 J ., 27.1 18.1 02U 17.4 "5 43.6 6" 2J
TOTALHPCOD ~,4J 10" 203J IJ1J 15.1 "OJ 003J 23" ,<OJ ".
TOTALHPCOF 2l.tJ 49.8J .06U ..., O_~ U 29" '" J

t7BJ '''J 22"
TOTALHXCOO 25.4 J 352J SUU <SU Des U mJ ... J ... J 211 U 2UU
TOTAL HXCOF 31.1 U 25.4J 97.4 U 73.9 U 15U 372 U .390 U 229U 250U 2UU
TOTAl.. PECOO 22.8 U 11.3 U 3UU 27.1 U 0.3 U 15' U ,",U .. U 17. U lHU
TOTAl..PECOf 53.1 u 312 U 139 U .04U 1.3J 514 U 197D U 315 U 313 U 3UU
TOTAL TroD lB.l U 5.B U 38,2 U 2IU 0.3 U '" ... 68,1 U ,,~ U lUU
TOTAl. rcoF 6UU "5U 182 U 132 U 0.2 U 648U 2100 U 310 U 419 U ,..
_n,OIXO
1.1.1.2·TETRACHLOROETHANE 'U 'U , U , U , U , U .U .U , U 'u
1.I.t·TRICH.OOOElHANE , U , U , U 'U 'U 'U

• U • U
'U ,U

1.1,2.2·TETRAQt.OOOEnWfE , U , U 'W , U , U , U .W 'W ,U , U
1,1 ;J.·TRICH.OAJElHANE , U 'U 'U , U , U , U 'U .U ,U , U
1,1·DIOilOOOETHANE , U 'U 'U , U , U , U .U

• U
, U , U

1.1·0\CHl0fK)ETHENE 'u , U !W , U , U , U 13J .U , U 'U
l;J..J-TRICtl.OR:lPFlJPANE , U , U , U , U 'U , U .W 'W , U ,U
12·01BR)M().3-QtlOR:lPOOPANE , U , U , U 'U , U , U .W 'W 'U , U
1,2·OIBfO,IOEnWlE , U 'U , U ,U , U , U .U

• U
, U , U

1;l·OICHlOROETHANE , U 'U 'U , U , U , U .U 'U , U , U
l.2·OOilOROPR:lPANE 'U 'U 'U , U , U , U 'U

• U
, U , U

1,4·0IOXANE .90 W 200U 230 U 250 UJ 200U '90 U lIOOW' 200 UJ 210 UJ 210W
2·BUTANONE 15U lOU 17W 17U 15U 14U lOU lOU lOU 15U
2·HEXANQNE 15U lOU 17W 17U 15U 14U lOU lOU lOU 15U
J-CHLOROPROPENE IOU llW llU llW lOW 10 UJ "U 12U llW lOW
..UETHYL·2·PENTAHONE 15U lOU 17W 17U 15U 14U lOU lOU lOU 15U
ACETONE 15U .6 U 17W 17U 15U 14U lOU lOU lOU 15U
ACETONrTRIlE '"U '"U 02U 100 UJ .. U 75U .... U 79U "W ",W
ACfO..EIN SO UR 53UR 57 UR 57 UR SOU 48 UR 59 UR .. UR ·53W <SU
ACRYlONlTRD..E 10 UR 11 UR 11 UR 11 UR IOU 10 UR 12 UR 12 UA 11 UR IOU
IlENZ£NE , U , U 'U , U , U , U " 'U , U 'u
8ROUOOICHlOOOMETHANE 'u , U , U , U , U 'U .U

• U
'U , U

8R0101OFORM , U , U 'W 'U , U 'U
• U • U

'U , U

BROMOMEn-lANE , U , U , U 'U , U , U
• U

.U 'U , U

CAfIIONOISULFlOE 'U 'U 'W , U , U , U 'U 'U , U , U

CARBON TETRAGllORIDE 'U , U 'U , U , U , U .U .U , U , U

CHlOROBENZENE , U , U 'W , U , U , U 'U .U , U , U

Cl-t.OROOmAC:Jl,O,lElHANE , U , U , U 'U 'U 'U .U .U , U 'U
CH..OROETHANE , U , U , U , U , U , U .U

• U
'U 'U

QflOOOFORM 'U 'U , U , U , U , U
• U • U

'U 'u
CHLOROMETHANE , U , U 'U , U , U , U , U .U , U , U

OI.OROPRENE , U , U , U , U , U 'U .U .u ! U , U
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.- NOR..... NOR..... NO...... NORlIAl CUP CUP CUP CUP NORMAL NOR..... NO...... NORMAL NORMAL NO...... CUP DUP DUP DUP NOR..... NOR....._..... ,-, f·2 ,., I·' ,., ,., I·' I·' ,., I·' ,., I·' 0·' I·' ,., ,., I·' 1-' ,., I·'
qc-type NIl NIl NIl NIl NIl NIl NN NN NN NIl NN NIl NIl NIl NIl NIl NN NIl NIl NIl
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CJS.l,2.(lDflORJETHENE 'U 'u , U , U , U , U .... J
• U

, U •
C/S..t.HlCH\.OOOPFKlPENE 'u , U 'W , U , U , U

• U • U
, U , U

OBfO,IOWErnANE 'U 'U 3U 3 U 3 U 3 U .U
• U

3 U , U
OICK.OROOlA.UOA:JMETHANE 'u 'u , U 3 U , U 3 U 'U

• U
3 U , U

ETHYl METHACRYLATE 3 U 'U 3 U 3 U 3 U , U .U
• U

3 U , U
ETHYlBENZENE 3U 3U 3 U 3 U , U 3 U

• U
'U 3 U , U

ISOBUTANCl. 7IW 78U 92U 100 W IOU 75U .... U 19W lOW I3W
UElHACR'lt.ONJTRI.E 'u 3U 3 U , U 3 U 3 U

• U • U
3 U 3 U

NElHYlIlOllE 3 U 'U 3 U , U 3 U 3 U
• U • U

3 U 3 U
WE'T1M. UETHACRVlATE 30U 32U 34U 34U 30U 29U 35U 3DU 32U 29U
ME1HYLENE CHlORlJE 3 U 4J OJ , U 3 U 3 U

• U • U
3 U OJ

PROPION1TRO.£ 78U 7IU 92U 100 UJ IOU 75U .... U 19U lOW I3W
STYRENE 3 U 'U 3W 3 U , U , U

• U
.U 3 U , U

T£TRACK.OAJETHENE 3 U 3U 'U 3 U 3 U , U 7J 'U 3 U 3
TOlUENE 3 U 'U ·3U , U 3 U 3 U

• U • U
3 U . 3 U

TRAH$.1,2.()ICHlOOOETHENE 3 U 'U 3 U , U 3 U 3 U ,OJ
• U

3 U , U
TRANS·l,3'()1CHl000PR:>PENE 3 U 3 U 3W 3 U , U 3 U

• U • U
, U 3 U

TRANS-I,4-0lC:Kl.QRO.2-8UTENE 3 U , U , U 3 U 3 U 3 U .W 'W , U , U
TlUCItJJROETHENE 3 U 3 U • • , U 7 5100J 380 J " 1200 J
TRJ::tt.OROFltJORClMElHAHE 3 U 3 U 3 U 3 U , U 3 U .U

• U
' 'U 3 U

VIHYL ACETATE 30U 32U 34U 34U 30U 29U 35U 30U 32U 29U
VINYL Qt.ORDE 3 U 'U 3 U 3 U 3 U 3 U 5J

• U
3 U 3 U

XYlENES, TOTAL 3 U , U 3U 3 U 3 U , U .U
• U

3 U , U
.,..VoWlI.n.JAllCQ

1,2.4,5-TETRACHlOA:>BENZENE 400U 4'0 U 430U 430U 400U 400U 420U 410 U 42<lU 400U
1,2.4-TRot..OOO8ENZENE 400U 410 U 430U 430U 400U 400U 42<lU 410 U 42<lU 400U
1,2·0DflOFQIENZENE 400U 410 U 430U 430U 400U 400U 42<lU 410 U 4l<lU 400U
1,3·0ICHlOROBENZENE 400U 410 U 430U 430U 400U 400U 42<lU 410 U 4l<lU 400U
1,4-0ICHl.ORJ8EHZENE 400U 410 U 430U 430U 400U 400U 4l<lU 410 U 4l<lU 400U
t,4·NAAiTHOaUIKlNE 400U 41D U 430U 430U 400U 400U 420U 410 U 420U 400U
1,..AtENvtENEDWlINE 400U 410 UJ 430W 430U 400U 400W 42<l UJ 410 U 4l<lW 400U
1-NA.PHT1iYl.AMINE 400U 410 U 430U 430U 400U 400U 42<lU 410 U 42<lU 400U
II·OXYBIS I-CI<LOIIlPRlPANE1 400U "10 U 430U 430U 400U 400U ll<lU ..,0 UJ 42<lU 400U
U,4,f.TETRWi"OROPHENOL 400U ..10 U 430U 430U 400U 400U 4l<lU 410 U 4l<lU 400U
Z,4,$-mKH.OfI)PHENOl 400U "10 U 430U 430U 400U 400U 4l<lU .10 U 42<lU 400U
2,•.6-TRICH.OR)PHENOl 400U 410 U 430U 430U 400U au 4l<lU 410 U 42<lU 400U
2.,.t·OK:HLOROPHENOl 400U 410 U 430U 430U 400U 400U 42<lU 410 U 4l<lU 400U
2,4·OItIETHYlPHElO. 400U 4tO U 430W 430U 400U 400U 42<lU 410 U 4l<lU 400U
Z,...OINITfI)PHENOl au 410 U 430U 430U 400UJ 400U 42<lU 410 U 4l<lU 400UJ
2.8·DCHl.OR>PHENOl 400U .'0 U 430U 430U 400U 400U 42<lU 410 U 4l<lU 400U
2·A.CETYI.AMlNOR.UORENE 400U flO U 430U 430U 400U 400U 42<lU 410 U 4l<lU 400U
2-OtlOAONAPH11iAlENE 400U .10 U 430U 430U 400U 400U 42<lU flOU 4l<lU au
2.QilOOOPHENOl 400U .10 U 430U 430U 400U 400U ll<lU 410 U 42<lU 400U
2·METHYlNAPHTHAlENE " " " IS 11.00 U 37J " 33U IOU 8,00 U
2·METKYlPHBKll. 400U flO U 430U 430U 400U 400U 42<lU .'0 U 42IlU 400U
2·NAPHT1iYlAIlIlNE 400U oliO U 430U 430U 400U 400U 42IlU 410 U 42<lU 400U
H~lTROANIUNE 400U oliO U 430U 430U 400U 400U 42<lU 410U ll<lU 400U
2·NITROPHENOl 400U .10 U 430U 430U 400U 400U 42<lU 410U ll<lU 400U
2-PICOl.M 400U oliO U 430U 430U 400U 400U 42<lU oliO U 42'U 400U
3,3'·OtCH..OROBENWNE 400U oliO U 430 UR 430U 400U 400U 4l<lU oliO U 42<lU 400U
3,3'·OIMETHYUIENZlOtlE 400U 410 UJ 430U 430U 400U 400U 42<lU oliO U ll<lU 400U
].METKYlCHCUNTliRENE 400U oliO U 430U 430U 400U 400U 4l<lU flOU 4l<lU 400U
).NITROANUHE 400U oliO U 430U 430U 400U 400U ll<lU oliO U 4l<lU 400U
4,G.(ItlITfO.2.fdrnm.PHENQ. 400U 410 U 430U 430U 400U 400U 42<lU oliO U 42<lU 400U
4-A.MINOBIPHENYl 400U ClOU 430U 430U 400U 400U 42<lU oliO U ll<lU 400U
4-SR:IUOPHENYl PHENYl ETHER 400U oliO U 430U 430U 400U 400U 4l<lU oliO U 42<lU 400U
...a«.OFl).3oUETHVlPHENOl 400U 410 U 430U 430U 400U 400U 4l<lU oliO U 420U 400U
4-QG..OROAMlI\lE 400U 410 U 430U 430U 400U 400U 42<lU oliO U 42IlU 400U
4-OflOROPHENYL PHENYl ETHER 400U oliO U 430U 430U 400U 400U 4l<lU oliO U 4l<lU 400U
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"U.ETHYLAiENOl <ooU 410 U ,,"U ,,"U ... U <OOU 420U 410 U 420U <ooU
4-HITRJANUNE <ooU 410 U ,,"U 43. U <ooU <ooU 420U 410 U 420U ... U
4-NITmPHENOl <ooU 410 U ,,"U ,,"U <ooU <ooU 420U 410 U 42DU "'U
4-N1TJl)QUJH(l.INE-t.oXIOE <00 UR 410 UR 43D UR 430 UR <00 UR <00 UR 420U 410 UR 420 UR <ooUR
S.N1TfO.O.TOlUDHE <ooU 410 U ,,"U 43DU <ooU "'U 420U 410 U 420U <ooU
7.12-O\METHYlBENZ(AWlTHRACENE <ooU 410 U 43DU ,,"U <ooU <ooU 42\lU .,0 U 420U <ooU
A~D~~~E BOOU 810 U .10 U ISOU 190U BOOU "",U 12DU "",U BOOU
ACENAPHTHENE .20 • U • U • U UJO U 110J ., 33U 18U •.00 U

ACENAPHTHYlENE .U • U 16 13 8.00 U 32U 'U 33U 18U •.00 U

ACETOPHENONE <ooU 410 U 43DU 43DU ... U <ooU 42\lU 410 U '20 U <ooU
N<UNE 400U 410 U 43DU 43DU <ooU <ooU 420U 410 U 420U ... U
ANTHRACENE 22D • 11 18 •.00 U 34D J '40 .. 1IU 800 U

......ITE <ooU UOu ,,"u ,,"U "'U ... U 420U 410 U 42\lU "'U
BENZOI:AlmTHRACENE 520 31 '40 .:10 I.OD U ISO J <00 '90J IIJ '.00 U
BENZO(A PVREHE 51. 31 11. .:10 ..00 U 12DJ lID 20D J 2tDJ 800 U
B<NZO(IlIA.UOfWffiiENE ... " 25D '10 8.00 U 79D J 47D 210 J 210J '.00
BENZOl:G,H,QPERYLENE .50J 11 7. 52 8.00 OJ 35D J .90 :IOlIJ lIDJ .8.00 W

BEHZOIKlfUJOIWffi<ENE ... 26 110 .40 8.00 U .,.J :lOll 20lIJ •• W •.00 U

BENZYL AlCOHOl <ooU 410 U ,,"U ,,"U <ooU "'U 42\lU 410 U 42\lU ... U
EUS(2-CK.QROETHOXY METHANE <ooU 410 U 43DU 430U <ooU <ooU 42\lU 410 U 42\lU ... U
[!llS(2.Qi.OROElIlYl ETHER ... U 410U 43D U <lOU 400U <ooU 420U 410 U 42\lU <ooU
BlS(2·ETHYLH£XYlIPHTlW.m <ooU 410 U 430 U <lOU ... U 34DD ,., 410 U SlIll <ooU
BlI1Yl B~l'll PHTHALATE <ooU 410 U 43. U <lOU ... U <ooU 42\lU 410 U 42\lU <ooU
OI.OROB~ZlATE <ooU 410 U 430 U 43DU "'U <ooU 42\lU 410 U 42\lU ... U
CHRYSENl' ." 35 '10 '50 1.00 U "'OJ 39D J 20lIJ 66J 1.00 U

[».N-BtJTYL AiTHAlATE <ooU 410 U ,,"U ,,"U <ooU <ooU 42\lU 410 U 42\lU "'U
DJ.N-0CTYl PHTHAlATE "'U 410 U ,,"U ,,"U ... U <ooU 420U 410 U 420U "'u
ow.uTE <ooU 410 U 43DU "" UJ "'U ... U 42\lU 410 U 420U <ooU
rnsENZOfA..H)ANrnRACENE B!lJ • 23 25 1.00 OJ 110J 62 120' .40J 1.00 OJ

OIBENZOR;RAN "'U 410 U 430 U 43DU <ooU "'U 42\lU 410 U 42\lU "'U
DlETHVL PHTHAI.ATE ... U 410 U 43DU ,,"U <ooU 40lIU 4200 410 U 42\lU "'u
OIMElHOATE ... U 410 U 43DU 43DU <ooU <ooU 42\lU 410 U 420U ... U
Olt4,E1HYl PHT1W.ATE <ooU 410 U ,,"U <lOU <ooU <ooU 420U 410 U 420U <ooU
OIPHENVlAUlNE <ooU 410U ,,"U <lOU 400U "'U 420U 410 U 420U <ooU
OI$lA.FOTON <ooU 410 U 430 U <lOU 400U "'U '20 U 410 U 42\lU <ooU
ETHYl METHANE SUlfONATE <ooU 410 U 43DU 43DU ... U ... U 420U 410 U 42\lU ... U
ETHYl PARATHION <ooU 410 U ,,"U 43DU <ooU <ooU 42\lU 410 U 420U <ooU
FAMPHUR ... UR 110 UR 170 UR ISO UR m UR BOO UR "'" UR 12DUR "'" UR BOO UA
R..IJClRANTHENE OlD SI ':10 .:10 8.00 U 22DD J 190 32D J 120 J 11.0

A.UOO-ENE OS .U 9U .U 1.00 U 110J 20 33U I. U ... U
~lOA:lBENZENE ... U 410 U 43DU 43DU ... U ... U 42\lU 410 U 42\lU <ooU
HEXACHlOF¥JBUTAOletE "'U 410 U ,,"U ,,"U <ooU ... U 42\lU 410 U 42\lU "'U
HEXACHlOROCYClOPENTAOlENE 40lIU 410 U <lO UR ,,"U 400U <OOU 42\lU 410 U 42\lU ... U
HEXAQ(lOROETHANE <ooU 410 U ,,"U ,,"U <ooU <ooU 42\lU 410 U 42\lU <ooU
HEXACHLOROPROPENE <ooU 410 U ,,"U <lOU <ooU <ooU 42\lU 410 U 42\lU ... U
INOENOI'I,2,3-CO PVRENE 170 J 15 11 " 8.00 OJ 36<lJ .10 13D J .3D J I.DOW

500"" ... U 410 U 43DU 430 U <ooU ... U '20 U 410 U 42\lU "'U
ISOPHOOONE <ooU 410 U 43DU 430 U <ooU ·... U 42\lU 410 U 42\lU "'U
ISOSAFIlOlE <ooU 410 U ,,"U ,,"U ... U <ooU 42\lU 410 U 42\lU 40lIU
KEPONE <ooUR 410 UR 43D UR "" UR ... UR 40lI UR 420 UR 410 UR 420 UR ... UR
METHAPYRIlENE ... U 410 UR 43DU 43D UJ <ooU "'U 420U 410 U 420U "'U
METHYl ME'T1'tANE SUlFONATE <ooU 410 U 43DU 43DU "'U <ooU 42\lU 410 U 42\lU 40lIU
METHYL PAAAnooN <ooU 410 U ,,"U 43DU <ooU "'U 42\lU 410 U 42DU 40lIU
N.N1TRQS().D~N-PROP'tt.AM1NE <ooU 410 U <lOU 43DU <ooU ... U 420U 410 U 42\lU <ooU
N-NfTROSCX)J.N.BU1"YlAt.IINE <ooU 410 U 430 U 43DU <ooU <ooU 42\lU 410 U 420U <ooU
NoNJTROSOOlETHYl..AM1NE <ooU 410 U <l0 U ""U <ooU <OOU 420U 410 U 42\lU ... U
NoNtTROSOONElHVtAMINE ... U 410 U 430 U ,,"U <ooU <ooU 42DU 410 U 42\lU ... U
N-NITROSOMETHYL£l1ffi.AWINE <ooU 410 U 43DU 430 U 400U ... U 420U 410 U 420U <ooU
N-NlTAOSOMORPHCUNE 400U 410 U ,,"U ,,"U ... U ... U 420U 410 U 420U <ooU
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....., .. .. " .. " .. .. " " .. " " .. .. .. " " .. .. ......... ll5S8D1 ll5S8O' ll5S802 ...... ll5S8.. ..SS.. ..SS.. ll5S8.. ll5S804 ll5S804 ll5S8" ll5S805 ll5S8OlI ll5S8OlI 05S807 05S807 05S807 05S807 ll5S800 ..saoo

.-.pIo ll5S8D1llOQ2 05SB0101Q2 ll5S8Q2llOQ2 05SBo:m102 05S8030002 05SB03OOO2·D O5S8lXIOl02 0500030102-0 ll5S804llOCl2 0558040102 ..SOD50002 05SB050I02 00- _'02 ll5S8OlllOCl2 ll5S807Ollll2-l1 ll5S8D1lI'02 CMB070102.() ll5S8"""" lI5SBt8n02

....pIo D!5SS010002 05S8010102 ll5S8Q2llOQ2 05S8020t02 ll5S8ll3OOO2 F0113ODOO1 05S8lJ30102 FD11300001 ll5S804llOCl2 OSS8DC0102 ll5S8D5OOO2 05S805D'D2 ll5S8OlIllOCl2 ll5S8OIO'02 ll5S8OlllOCl2 FDllZ8CXX13 ll5S8D1lI'02 FD1129ClOO1 ll5S8OlIllOCl2 ll5S8OIO'D2

"""" .. .. .. .. .. SS SS SS .. .. .. .. .. sa .. sa .. .. .. ........ NORIW. NORIW. NORMAL NORIW. 0U1' 0U1' 0U1' DOP NORIW. N~RUAL NORIW. NORMAl NORMAL NORMAL 0U1' 0U1' IlUI' IlUI' NORIW. NORMAL--- .-. ,-. .-. ,-. .-. .-. ,-. ,-. .-. ,-. .-. ,-. .-. ,-. .-. .-. t-. t-. .-. ,-.
QO_typi NIl NM NIl NIl NM NM NY NIl NIl NY NY NM NY NY NY NY ~M NY NM NIl..... NORIW. NORIW. NORMAL NORMAL NORMAl. NOR.....L NORMAL NORMAL NORMAL NORMAL HORIW. NORIW. NORMAL NORMAL NORMAL NORIW. NORMAL NORMAL NORIW. NORIW........-.. "I2lIIOO "'..... "l>OlOO """"'" ,"_ """"'" "l>OlOO "l>OlOO 12'"'''' IV13IW "I2lIIOO '"..... """"" "I2lIIOO """"" "I2lIIOO """"" """"" ,"'.... ,"'....,....... y y y y y y y y y y y y y y y y y y y y

N-NtTROSOPIPER()INE <DOU 410 U "'U "'U <DOU <DOU ""U 410 U ""U «lOU
N-HtTROSOPYRAOLIOWE <DOU .,0 U ... U "'U 400U 400U ""U 410 U 420U «lOU
NAAllHALEl<E " .. .. " 1.00 U ." '00 33U "U 1,00 U
a,O,o.TRlETHY1. AiOSPHOROTHIOATE <DOU .'0 U ... U ... U ""U 400U 420U 410 U 420U «lOU
().Ta..uIlINE <DOU .10 U OOU ... U ""U ""U ""U 410 U 420U «lOU
If'.lOIMETHYWlNllAlllllENZENE ""U 410 U ... U ... U ""U «IOU ""U 410 U 420U «lOU
PENTACHlOFUlENlENE <DOU 4'0 U ... U ... U ""U «IOU 420U 410 U 420U «lOU
PENTAOilOR:lE1lWiE 400U 410 U ""U ""U 400U <DOU ""U 410 U 420U «lOU
PENTACHlOFIJNITROBENlENE 400U 410 U ". U ""U 400U «IOU ""U 410 U 420U «lOU
PHENACEnN <DOU 410 U ".U ""U «IOU «lOU ""U 410 U 420U <DOU
PHENANTHRENE 730 '"' .. 53_ 1.00 U "00 430 200 "' 1,00 U
I'HENOl <DOU 410 U ... U ""U «IOU <DOU ""U 410 U ""U «lOU
PIiORATE <DOU 410 U ... U ""U <DOU ""U ""U 410 U 420U <DOU
PRONAMIOE <DOU 410 U 430U ""U <DOU ""U ""U 410 U 420U <DOU
I'YRENE .,. 52 '50 ,.. 1,00 U 2<DO 730 ",0J 170J 0.00

f"t'FUDlNE ""U 410 U ... U 430·U ""U ""U ""U 410 U 420U <DOU
SAFFnE ""U 410 U ... U ".U <DOU ""U ""U 410 U ""U <DOU
SUlFOTEPP <DOU 410 U ... U ""U <DOU ""U ""U 410 U ""U <DOU
TlOONAZIN ""U 410 U ... U '" U ""U ""U ""U 410 U ""U <DOU
-IlJQIKQ
4,4'·000 ._0 U 4.0 U 4.3U •.2 U 3.9 UJ •• U 4.1 U 4.1 U 4.1 U 4,0 UJ
4,4'-DOE •• U 4.0 U ., U 4.2 U 3.11 U I. R UR 4.1 U 4.1 U ..,
4.4'·OOT 40 U 4,0 U 4.3 U 41U 39 U 4,0 U 4.1 U 4.1 U 4.1 U 40 U

AlDRlN 2.0 U 2.1 U 22U 2.2 U 2.0 U 2. U 2.1 U 2.1 U 2.1 U 2. U
AlPHA-8HC 2,0 U 2.1 U 2,2 U 2.2 U 2.0 U 2.0 U 2.1 U 2.1 U 2.1 U 2.0 U
AlPHA.(;tt.OROAHE 2,0 U 2.1 U 2.2 U 22U 2.0 U 2.0 U 2.1 U "U 2.1 U ~. U
AROClOFf.IOIS IOU .. U "U "U 30U IOU "U "U "U .. U
AROCLOR.I221 '"'U IOU .. U "'U 19U IOU "U I1U "U IOU
AROCL()R.1232 IOU .. U "U "U 30U IOU "U "U "U .. U
AROClOR·1242 IOU .. U "U "U 30U IOU "U "U "U .. U
AROQ.OFf.12"1 .. U "'U "U "U 30U IOU "U "U "U .. U
AROClOR-I254 .. U "'U "U "U 30U 22lI '50 '00' "W 2"
AROClOR-I260 "U ",U "U "U 30U IOU "U "U "U .. U
BETA·BHC 2.0 U 2.1 U 22 U 2.2 U 2.0 U 2.0 U 2.1 U 2.1 U 2.1 U 2. U
OElTA·BHC 2.0 U ~, U 2.2 U 2,2 U 20 U 2.0 U 2,1 U 2.1 U 2.1 U 2. U
OIB.DRlN 4,0 U 4.0 U 4.3U 42 U au 4,0 U •.1 U 4.1 U 4.1 U •• U
ENDOSUlFAN I 2' U 2.1 U 22U 2.2 U 2,0 U 2.0 U 2.1 U 2.1 U 2.1 U 2. U
ENDOSUlFAN II •• U 40 U UU 41U au 4,0 U 4.1 U 4.1 U 4.1 U "R
ENDOSULFAN SULFATE •• U 40 U UU UU au 40 U •.1 U 4.1 U 4.1 U 4.0 U

ENDRlN 4,0 U 4,0 U •.3 U UU 3.9 UJ 4,0 U •.1 U 4.1 U 4.1 U 4,0 UJ

ENORIN AWEHYOE 4.0 UJ 4.0W ".3 UJ 4,2W 3,9 U ".0 UJ ".t UJ ".1 UJ 4.1 UJ 40 U

GAMMA·SHe (1IM:1ANEl 2.0 U 2.lU 22 U 22 U 2.0 U 2.0 U ~, U 2.1 U 2.1 UJ 2.0 U
OAMlotA.QilOfIlANE 2. U 2.1 U 22 U 22 U 2.0 U 2.0 U 2.1 U 2.1 U 2.1 U 2.0 U

HEPTAOiLOR 2.0 U .. U 22 U 2.2 U 2.0 U 2.0 U 2.IU ~, U 2.1 UJ 2.0 U

HEPTAOilOR EPOXI)E 2.0 U 2.1 U 22 U 22U 2.0 U 2.0 U 2.1 U "U 2.1 U 20U
METl«)XYat.OR 20U 2IW 22U .. , 20W 20U 2IU 2IU 2IU 20W
TOXAPHENE 200U 210 U 22.U 22lIU 200U 200U 210 U 210 U 210 U 200U
Herbkid.tuGlXQ

2.",5.T 31 UJ 3.3 UJ 3.5 UJ 3.4 UJ 3,2 U 3.2 UJ ,., :u UJ :U UJ '"2....S.TP SI.VEX) 3.2 U "U "U "U 32 U 32 U "U 3.3 U 3. U 32U
~..() 32 UJ 3.3 UJ 3,5 UJ 3,4 UJ 3,2 U 3.2 UJ UW UW UJ 32 U

DINOS£B 3.2 U 3.3 U 3.5 U 3.4 U 3,2 U 32 U "U 3.3U 3.3 U 32 U
HEXACHlOROPHENE 011 U 0.12 U 0.17 OJ 0.11 U 0,10 U 0.11 U 0.1.. U 0.13 U ... U 0.11 U

P€NTAOilOFCf'HENOl 0.11 U 2.7J 2.4J 2.2J 0.80 U " ... .., ", "R
......... IIQ/\(Q

AlUMMJU 9010J 1lI3O' 0«0, ,oeoo, ,.... , 35.(" 105CDJ .... , ..." 11200J
ANTIMONY 5,IJ 332 , 13.3J I1.4J • .90 U 78.tJ >l" t.eJ UJ 3.2J

ARSENIC 5.5J UJ l.tJ t.7J .2 5.tJ 2UJ U, 7.tJ '.0

BAAlUM 113 ... 200 "" 09. , 32. 2D2O OIl '" 74.7J
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"""" SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS- HORIIAl NORIIAl NORIIAl NORMAl DUP DUP DUP DUP NORMAl NORIIAl NORMAl NORIIAl NORIIAl NORMAL DUI' DUI' DUI' DUI' NORMAl NORIIAl_.- .·2 '·2 .·2 '·2 .·2 .·2 '·2 '·2 .·2 ',2 .·2 '·2 .·2 '·2 .·2 .·2 '·2 '·2 .·2 '·2
qc_trP' IQI IQI NY IQI NN NN NN IQI IQI NN NN IQI IQI IQI IQI IQI IQI NN NY NY...... NORMAL NORIIAl HORIIAl NORMAL NORIIAl HORIIAl NORIIAl. NORIIAl NORMAl NORMAl NORMAL NORIIAL NOA2lAL NORIIAl NORIIAl NORIIAL NORIIAl NORMAL NORIIAL NORIIAL........... 1112Mlll 11",.., ,,,..... ,,,..... 111201OO 111201OO """'" 111201OO 'VI'" 'VI.... 1112Mlll 1112MlO 1112Mlll 11121IOO 11121IOO 11121IOO 11121IOO """" 'VI'" 'VI'"
......od y y y y y y y y y y y y y y y y y y y y

B£R'IlLlJU 0.88 U 081 U ."U 0..97 U Q,aJ U 0.92 U 0.96 U 0.51 U 0.110 U 0.14 U

CAOU"" UJ 3.3J 3.1J 92J 0.113 U $.8J 31.1J 3JJ 25J 0.1. U

CALClIJIl 3ll8OOJ 4780J 15700J 16000 J 413 UJ 241000 J 2nOO J 3110J 2520 J 6I5J

CHROOWU 16.4J 19.3J lUJ 27.3J 10.4 40.0 J 112J 0,4J 37.6 J 11.7

008ALT .. '.1 •.. U 12.0 •• ". ", 112 ...
COPPER 41.8J 174J ..., 111J 11.7 109J 1520 J 191J 173J 15.9

lOON ..... J 21100J 111700J ••3.1" 17300 J 110 J 105000 J '''Ill'' """J ,.... J

lWl 82.7J 450J 204J $15J IS.2J 342J ,.... J "" '03J lUJ

MAGNESIUM '330 J '05OJ >noJ "O>J 660J .... J 38<0J ,00> J "'J '020 J
UoINGANESE 30lIJ 2S" 26" 672J 1110 ,.. J 0>7J "" 223 J ,..
NERCURY ... 0.11 0.39 •.20 0.09 J .... 0.10 0.14 .... 0.04 J

NICl<B. ". 14.7 12.2 11.1 12.0 20. .... ".. 19.8 14.4

POTASSIUM "'U .." S5" "" 413 UJ •" U '05OJ "'J 504J .."
saa<'" ... U 0.17 U 032 U OJIl U 0.13 U ... U ... U ... U ."U ... U

SIlVER ... U OJ7 U 2.IJ 3.4J •., OJ ... U 75J UJ I.7J ... OJ

SOIl"" <J2U 437 U 45!lU ... U 413 U 482U 411 U "'U 450U 4UI U

TlWJ.... 0.18 U 0.11 U 0.92 U 0.91 U 0.83 U ... U Uu ."U ... U 0.14 U

T1N 2'lUJ "., 13.2J 10.5 J 4.5 U 83.1 J 237J 1UJ 11.IJ ...
V_ 19.8 15,7 11.8 ".7 ".. ... 21~ 21.3 2U 20.'

ZINC lS2J GOJ 2S" "1" ".. 50SJ 5110 J O5OJ mJ 5U

II&c::eQaneouIPara:MI....

CATKlNEXOWIOECAPACITY MEG'1 ',..
CYANIlE Ma.ttO t.o OJ

PH 5.U.
TOTALORlANIC"""",," UOIKO I I I I I I I I I 1700

:<;,;

..~....,~·.:·:~l~~
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PAGE 1 OF 6
.wmu D5 D5 D5 D5 D5 05 05

location 05S801 055802 055803 OSSB04 0SSBD5 OSSB06 QSSB07

hsample 05SB010al0 OSSB02O<O& 0558030507 0SSB040204 OSSBll506OI OSSB0606OI OSSB0706Ol

umpl. OSS8010110 OSSB02O<O& 05SB030507 0SSB040204 OSSBOS06OI 0SSB0606OI OSSB0706OI

IlUltrll SB SB SB SB SB SB SB

....d. NORIlAl NORIlAl NORIlAl NORIlAl NORMAl NORMAl NORMAl

depttuang 1·10 4·a 5·7 2·4 s·a s·a a·a

qUy,," NM NM NM NM NM NIl NM

sbllu. NORIIAL NORIlAl NORMAl NORMAl NORMAl NORMAl NORMAl

umple_clIt 1112WOO 111301DD 11110100 12/1Wll l1J2Wl 11I2!l1OO 1112S/OO

nlld.t8d y y y y y y y

DloxfnsCNGlKO

1.2.3.4.6.7.a.9.QC00 58.1 J 666 J 13311J 1520 J 278 J 1250 J 1760 J

1.2.3.4.6.7.8.9.QCOF 2.2 J 25.6 J 328 J 0.26 J 10 J SBJ 4n J

1.2.3.4.6.7.B-HPCOD 5.7 BU 67.7 J 73B J 9.8 J 9 U 188 J 4SB J

1.2.3.4.6.7.B-HPCOF 24 BU 48 J 1590 J 0.76 U 66.6 J 100 J 607J

1.2.3.4.7.8.9·HPCOF 0.49 J .1.6 U 23.1 J 01 U 8 U 7.7W 68.8

1,2,3,4,7,&+iXCDO 0.26 J 1.2 U &1.9 J 0.13 U 3.3 W 5W 20.8

1.2,3,4,7,B-HXCDF 1.1 eu 9.4 J 1010 J 0.66 BU 15,2 J 502 J 524 J

1,2,3,6,7,IHtXCDD 0.62 U 4,8 J 192 J 0.14 U 4.8 J 22.3 J 72.8 J

1.2.3.e.7,B-HXCDF 0.58 BJ 3.8 BJ 447 J 0.3 J 2.4 U 19.3 J 160

1,2,3,7.8,9-HXCOO 0.65 U 4.5J 42,5 J 0.7 J 3.1 U 22U 93.4 J

1.2.3.7.a.9·HXCDF 0.1 u 0.7 U 6.6 J 0.14 U 3.1 U 3a U 7.5 J

1.2,3,7,B-PECDO 0.1 U 1.4 J 97.7 J 0.11 U 2.4 U 7.9 36

1.2.3.7.B-PECDF 0.49 J 2.5 U 378 J 0.32 J 1.7U 28.3 U 130

2.3,4,6,7,8-HXCOF 0.61 U 4.4 J 78.6 J 0.14 U 2.6 U 26J 19.

2.3.4.7.B-PECDF 0.77 J 5.2 118 J 0.22 J 1.7U 30 169

2.3.7.B-TCoo 0.2 U 0.3 U 33.5 J 0.06 U 1.3 U 2.4 8.8

23.7.B-TCDF 1.6 153 453 J 0.36 J 3.IU 20.3 107

TOTAL HPCoo 10.2 U 136 J 1690 J 26.1 J 17.4 U 427 J 1060 J

TOTAL HPCDF •.4 U 78.8 J 1850 J 0.04 U . 112J .24 J 1200 J

TOTAL HXCoo 5J 53.5 U 3D4D J 3.5 U 30.8 U 27.3 U 1100 J

TOTAL HXCDF ..... U SSU 3940 J 2.3 U 72 J 243 J 2010 U

TOTAL PECDD 1.2 U 25.8 U 22BO J 0.58 U 8.5 U 89.4 U &IOU

TOTAL PECDF 7 U 71.5U 5740 J 2.7 U 67.3 39BU 2010 U

TOTAL TCDD 0.67 U 18.6 U 1760 U 0.26 U 5.7 U 118 U 511 U

TOTAL TooF 10 U 100 U 36840 J 3.4 U 67.9 U 215 U 3D4D U

Vol.m.. IUQJXGl

1.1.1.2·TETRACH.OROET~E 3U 3U 4 U 3 U 4U 3U 3 U

1.1.I·TRlCH.ORO~E 3 U 3U 4 U 3 U 4U 3U 3U

1.1.2.2·TETRACH.OROETfWJE 3 U 3 U 4 U 3 U 4U 3U 3U

l.t.2·TRlCH.OROETHANE 3 U 3 U 4 U 3 U 4U 3U 3U

l.l·DICH..OROET~E 3 U 3 U 140 3U 4U 3U 3U

I.'·DICH.OROETHENE 3 U 3 U 4 U 3 U 4 U 3U 3U

1.2.3·TRlCH.OROPROPANE 3U 3U 4 U 3U 4 U 3U 3U

1.2·DIBROMQ.:>CH..OROPROPANE 3U 3U 4 U 3U 4 U 3U 3U

1.2·DlBROMOET~E 3U 3U 4 U 3U 4 U 3U 3U

1.2·DICH..OROETHANE 3U 3U 4 U 3 U 4U 3U 3U

1.2·DICH..OROPROPANE 3U 3U 4 U 3 U 4 U 3U 3U

1.4·DIOXANE now 220W 9500 UJ 200U 11000 W 210 U 2'0 W

2·BVTANONE 16 U 14U 22U 15 U 19 U 18 U 15 U

2·HEXANONE 16 U '4 U 22U 15 U 19 U 18 U 15 U

3-CH..OROPROPENE llU 9W 15W 10 W 13 UJ 11 U 10 U

4-METHYL·2·PENTANONE is U 14U 22 U IS U 19 U 16 U 15 U

ACETONE 16 U 14U 54 IS U 4B 16 U 15 U

ACETONlTAlLE SOU 87 UJ 3BllO U 81 U 44llO U llBU &lU

ACROlEIN 53 UR 46 UR 75 UR 51 U &lUR 54 UR 51 UR

ACRYLONITRILE 11 UR 9 UR 15 UR 10 U 13 UR llUR 10 UR

BENZENE 3 U 3 U 17 3U 4 U 3 3U

BROMODICH.OROMETHANE 3 U 3 U 4 U 3U 4 U 3U 3 U

•



TABLE E·2·2
SWMU 5SUBSURFACE SOIL

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF6..... os os os 05 as 05 os
IocItIall OSSBO' OSSB02 05S803 oSSB04 055805 055801 055807

numpl. 0558010110 OSSB0204OI OSSB030507 O55B040204 OSSBosasaa 0558_ 0558070lOI

&amPle 05SB010110 OSSB0204OI DSSB030507 0558040204 OSSBllSOQlI O55B0I06OI 0558070lOI

...trt. 58 58 SB SB sa sa sa....... NORMAL NORlIAL NORlIAL NORMAL NORlIAL NORlIAL NORlIAL

....."'_"nO '-10 4-' 5-7 Z-4 .-. .-. .-.
q<-Iypo AM AM NM NIl NIl NIl AM

.tlbI. NORMAL NORMAL NORMAL NORMAL NORlIAL NORMAL NORMAL

wnpJI_d.l1 11I2!l/OO 1113CWO 11110100 'ZI15/00 11I29lOO 11I29lOO 11I29lOO

v.lld.tad Y Y Y Y Y Y Y

BROMOFORM 3U 3 U 4 U 3U 4 U 3U 3U

BAOMOMETIW/E 3U 3 U
• U

3 U 4 U 3U 3U

CARBON DISULFIDE 3 U 3U 4 U 3U 4 U 3 U 3U

CARBON 7ETAACH.ORJDE 3 U. 3U 4 U 3 U
• U

3U 3U

CHLOROBENZENE 3U 3U 'U 3 U
• U

3U 3U

CIt.OROOIBAOMOMETtwIE 3U 3U 4 U 3 U
• U

3U 3U

Clt.OROETIW/E 3U 3U 48 3 U
• U

3U 3U

Clt.OAQFORM 3U 3U 4 U 3 U 4 U 3U 3U

Clt.OROMETIW/E 3U 3U 'U 3 U 4 U 3 U 3U

CHLOROPRENE 3U 3U 'U 3 U 4 U 3U 3U

CIS-. ,2·DIClt.OAOETHENE ':JO 3U •• 3 U 5 5' 3U

CIS-',3-DICIt.OAOPROPENE 3U 3U
• U

3U
• U

3U 3U

DIBROMOMETIW/E 3 U 3U
• U

3U
• U

3U 3 U

DlClt.OAODIFLUORQMETIWIE 3U 3U
• U

3 U
• U

3U 3 U

ETHYL METHACRYlA7E 3U 3U
• U

3 U 4 U 3U 3U

ETHYLBENZENE 3U 3U .9 3 U 4 U 3 U 3 U

I5OBUTANOL 90W 87 UR 3800 U 8. U 4400 U 86U BlW

METIiACRYLONfTRLE 3 U 3U
• U

3 U
• U

3 U 3U

METHYL IODIDE 3U 3tJ
• U

3 U
• U

3U 3U

METHYL METHACRYLA7E 32U 28U 45 U 31 U 3BU 32U 3. U

METHYLENE CHLOOJDE 3 U 3U '2 • J
• U

3 U 3U

PROPlQNl7ffiE 90U 87 UR 3800 U
" U

4400 U 86U BlU

STYRENE 3U 3U
• U

3 U
• U

3 U 3U

7ETRAClt.OROETHENE 3U 3U
• U

3U
• U

3U 3U

70LUENE 3U 3U 27 3U
• U

3U 3U

TRANS-I,2·DICIt.OROETHENE 3U 3U 7 3U
• U

3U 3U

TRANS·' ,3·DICIt.OROPROPENE 3U 3U 4 U 3 U
• U

3U 3U

TRANS· I ,..DICIt.0R0-2·BUTENE 3U 3U
• U

3U
• U

3U 3U

TRJClt.OAOETHENE 3U 3U 9 3U
• U

'3 9

TRJCIt.OAOFLUOROMETIW/E 3 U 3U
• U

3 U
• U

3 U 3U

VINYL ACETATE 32U 28U '5 U 3' U 3BU 32U 3. U

VINYL Clt.ORJDE 7 3 U 78 3 U 2' '50 3U

mENES, TOTAL 3 U 3 U 61 3 U '0 3 U 3U

SemJ.V.~IiI.. fUCl/KQl

I,2,4,S.TETRAClt.OROBENZENE 300U 390U 5900 U 400W '20 U 410 U 410 U

•,2,HRlCHLOAOBENZENE 300U 390U 5900 U 400W .20 U 410 U .10 U

',2,DICIt.OROBENZENE 300U 390U 5900 U 400W .20 U 410 U 410 U

',3-DICIt.OROBENZENE 300U 390U 5900 U 400W '20 U 410 U 410 U

',.·DICIt.OROBENZENE 300U 390U 5900 U 400 W 420U 410 U 410 U

',.-NAPHTHOOUINONE 300U 390U 5900 U 400W 420U 410 U 410 U

".·PHENYLENEDIMlJNE 300U 390U 5900 U 400W '20 W 410 W 410 W

',NAPHTHYlAMlNE 360U 390U 5900 U 400 W '20 U 410 U 410 U

2,2.QXY8IS(.-CHLOROPllOPANFI 300W 390U 5900 U 400 W '20 U 410 U 410 U

2.3,4,6-TETRACIt.OAOPHENOL 300U 390U 5900 U 400W 420 U 410 U 410U

2,4,5TR1CIt.OAOPlENOL 300U 390U 5900 U 400W 420 U 410 U 410U

2,4,6-TRlCIt.OAOPlENOL 300U 390U 5900 U 400 W 42O·U 410 U 410 U

HDICIt.OROPHENOL 300U 390U 5900 U 400 W 420U 410 U 4'0 U

2,"DIMETHYLPHENOL 300U 390U 5900 U 400W 420 U 410 U 410 U

2,"DINI7ROPHENOL 300U 390U 5900 U 400W 420U 410 U .'0 U
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'.TABLE E·2·2
SWMU 5 SUBSURFACE SOIL

SUMMARY OF ANALYTlCAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 3 OF6
swmu 05 05 05 05 05 05 05

Ioeation OSSBOI 055B02 OSSB03 OSSB04 055805 OSSBOI 055807

nsample OSSBD1D81D OSSB020406 DSSB03OS07 055B040204 0558050601 0SSB0&060I 0558071l6Ol

umpI. DSSBD1D81D OSSB02OC06 OSSB030507 OSSB040204 0SSB05060I 0SSB0&06OI 0SSB071l6Ol

'malrb SB 58 SB 58 sa sa 58

....d. NORUAL NORUAL NORUAL NORUAL NORUAL NORUAL NORUAL

depth_rang a·l0 4-' 5-7 2-4 a·a a-a a-a

qc_type AU AU NU AU AU AU AU...... NORUAL NORUAL NORUAL NORUAL NORUAL NORUAL NORUAL

umpJe_da. 111291llO 11130100 11130100 12/13/00 1112WO 1112WO 11/29/1lO

validated Y Y y y y y y

2,6-0ICH.OROPHENOL 360U 390U 5900 U 400W 420 U 410 U 410 U

2·ACET'IlAMINOFLUORENE 360U 390U 5900 U 400W 420 U 410 U 410 U

2-CH.OIUW'HTHALENE 360U 390 U 5900 U 400W '20 U 410 U 410 U

2-CH.OROPHEOOl 360U 390U 5900 U 400W 420U 410 U 410 U

2·METHYlNAPHTHALENE 7U 120 2500 J 800 U 660 J ISO 2S

2·METHYLPHENOl 360U 390U 5900 U .00 W 420 U 410 U 410 U

2·NAf'HTHVtJ\MlNE 360U 390U 5900 U 400W 420 U 410 U 410 U

2·NITROANllINE 360U 390U 5900 U 400W 420U 410 U 410 U

2-NITROPf£NOL 360U 390U 5900 U 400 W 420 U 410 U 410 U

2·PKXlLINE 360U 390U 5900 U 400W 420 U 410 U 410 U

3,~·OlCHLOROBEN2IDINE 360U 390U 5900 U 400 W 420 U 410 U 410 U

3,3··DlMETHYlBEN2IDINE 360U 390U 5900 U 400 W 420 U .10 U 410 U

3METHYlCHQlANTtflENE 360U 390U 5900 U 400W 420U 410 U 410 U

3NITROANllINE ' 360U 390U 5900 U 400 W 420U 410 U 410 U

'.6-DINITR(}2·METHYLPHENOL 360U 390U 5900 U 400W 420 U 410 U 410 U

'·AMJNOBIPHENYL 360U 390U 5900 U 400 W 420U 410 U 410 U

•.aROMOPHENYL PHENYL ETHER 360U 390U 5900 U 400W '20 U 410 U 410 U

.·CH.OR(}3METHYlPliENOL 360U 390U 5900 U 400W .20 U 410 U 410 U

'·CH.OROANIUNE 360U 390U 5900 U 400 W '20 U 410 U 4tO U

.·CH.OROPHENYl PliENYL ETHER 360U 390U 5900 U 400 W '20 U 410 U 410 U

'·METHYlPf£NOL 360U 460 5900 U 400W '20 U 770 J 410 U

..·NrTROANIUNE 360U 390U 5900 U 400 W 420U 410 U 410 U

.·NITROPHENOl 360U 390U 5900 U '00 W 420U 410 U 410 U

4.NITFDOUINOIJNE·\.()XIDE 360 UR 390 UR 5900 UR 400 UR 420 UR 410 UR 410 UR

s-NlTRO·().TOLUIDINE 360U 390U 5900 U 400W '20 U 410 U 410U

/.12·DlMETHYLBEN7IAlANTHRACENE 360U 390U 5900 U' 400 W '20 U 410 U 410 U

A)\·DIMETHYlPHENETHYlAMINE 720 U 780 U 12000 U 790W B40U BID U BID U

ACENAPHTHENE 7U 45 5900 U 8.00 U 34U 40 '0

ACENAPHTHYlENE / U • 5900 U 8.00 U 52J 18 18

ACETOPHENONE 360U 390U 5900 U 400W 420 U 410 U 410 U

ANIliNE 360U 390U 5900 U 400W '20 U 410 U 410 U

ANTHRACENE / U 68 '5900 U 8.00 U 34U 50 89

ARAMITE 360U 390 U' 5900 U 400W 420U 410 U 410 U

BENZOIAjANTHRACENE 7 U 78 5900 U 8.00 U 100 J 50J 730

BENZQlA)pyRENE 7 U 53J 5900 U 8.00 U 93J 47 J 650

BENZOIBlFLUORANTHENE 10 6/ J 5900 U 8.00 U 140 J /8 J 660

BENZOIG.H.I)PERYLENE 7 U 20J 5900 U 800 UJ 68J 37J 260 J

BENZO{K)FlUORANTHENE 7U SOJ 5900 U 8.00 U 34W 18 W 530

BENZVl ALCOHOL 360U 390U 5900 U 400W '20 U 410 U 410 U

BIS12·CHLOROETHOXYjMETHANE 360U 390U 5900 U 400 W '20 U 410 U 410 U

BIS12·CHLOROETHYLJETHER 360U 390U 5900 U 400W '20 U 410 U 410 U

BIS12ETHYLHEXYLIPHTHALATE 360U 940 160llJ '00 W 1100 1900 410 U

BUTYL BENZYL PHTHAlATE 360U 390 U 5900 U 400W '20 U 410 U 410 U

CH.OROBENZlLATE 360U 390U 5900 U 400 W '20 U 410 U 410 U

CHRYSENE / U 75 1500 J 8.00 U 150 J 70J B40

D1-N·BUTYL PHTHALATE 360U 390U 5900 U 400 W '20 U 410 U 410 U

D1-N·OCTYl PHTHALATE 360U 390U 5900 U 400W 420U 410 U 410 U

DlALLATE 360U 390 W 5900 W 400 W 420U 410 U 410 U

D1BENZO(A,H)ANTHRACENE 7 U I1UJ 5900 U 8.00 W 34W IBW IXl J

.. ~. ~.

.-'"

~J:'~~.

.,' •••. ~ r-<"f

:-- .. :

-i'.~·
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SWMU 5SUBSURFACE SOIL
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PAGE 4 OF6
....u 05 05 05 05 05 05 05

mtlon 05SBOI 055B02 05SB05 055BlM 05SB05 05SB0I 05SB07

"sample 05SBOIOl'O 055B_ 05SB0311507 05581MQ204 0558050601 05SB0I06lIlI 05SBQ7Q6OI

umpte 05SBD10110 05SB_ OSSBD305G1 05SBlM0204 Q5SB0506OI 05SB0I06lIlI 05SBQ7Q6OI

...trb 58 58 58 SB SB SB 58

..code NORMAL NORMAL NORIIAL NORMAL NORMAL NORMAL NORIIAL

depdU 1"9 1·10 4·1 5·7 2·4 8·1 1·1 1·1

qc_lypo Nil Nil NIl NIl Nil Nil NIl
,tatu, NORMAL NORIIAL NORIIAL NORIIAL NORIIAL NORIIAL NORMAL

Ulmpl._d~t 1112!WO 1113ll/QQ 1113ll/QQ '2J1S1OC1 lt12\11Ql1 lt12\11Ql1 1112M1C1

Vlnd.tId Y Y Y Y Y Y Y

OIBENZOFURAN 360U 390U 5900 U 400W 420 U 410 U 410 U

OlETHYl PlfTHAIATE 360U 390U 5900 U 400W 420U 410 U 410 U

OlMETf«lATE 360U 390U 5900 U 400 W <20 U 410 U 410 U

OIMETHYt PHTHAlATE 360U 390U 5900 U 400W 420U 410 U 410 U

DIPHENYlAMINE 360U 390U 5900 U 400W 420 U 410 U 410 U

DISULFOTON 360U 390U 5900 U 400W 420 U 410 U 410 U

ETHYl METHANE SULFONATE 360U 390U 5900 U 400 W 420 U 410 U 410 U

ETHYl PAFio.THION 360U 390U 5900 U 400 W 420 U 410 U 410 U

FAMPHlJI 720lJR 780 lJI 12000 UR 790 UR ll40lJI 810 lJI 110 UR

FLUORANTHENE 10 130 5900 U I.CO U '20 J IIJ 130

FLUORENE 7 U 50 5900 U 8.CO U 84J 35 I U

f£XACH.ORDBENlENE 360U 390U 5900 U 400 W <20 U 410 U 410 U

HEXACH.OROBUTADIENE 360U 390U 5900 U 400W 420 U 410 U 4'0 U

HEXACH.OAOCYClOPENTADIENE 360U 390U 5900 U 400W 420 U 410 U ,UO U

HEXACH.OROETHANE 360U 390U 5900 U <COW <20 U 410 U 410 U

HEXACH.OAOPROPENE 360'U 390U 5900 U <COW <20 U 410 U 410 U

INOENOII,2,:J.CD PVRENE 7 U IIJ 5900 U 8CO W 39J 20J 240 J

ISOOAJN 360U 390U 5900 U 400W 420U 410 U 410 U

ISOPf«lRONE 360U 390U 5900 U 4OO'W 420U 410 U 410 U

ISOSAI-HOLE 360U 390U 5900 U 400W <20 U 410 U 410 U

KEPONE 360 lJI 390 UR 5900 UR 400 UR 420 lJI 410 UR 410 lJ'

METHAPVRILENE 360U 390 W 5900 W <COW 420U 410 U 410 U

METHYL METHANE SULFONATE 360U 390U 5900U 400 W 420U 410 U 410 U

METHYL PARATHION 360U 390U 5900 U 400 W 420 U 410 U 410 U

N·NITROSODl-N·PROPYLAMINE 360U 390U 5900 U 400 W 420 U 410 U 410 U

N-NITROSOOl-N·8UTYlAMINE 360U 390U 5900 U 400W 420U 410 U 410 U

N·NITROSOOIETHYLAMINE 360U 390U 5900 U 400W <20 U 410 U 410 U

N·NITAOSODIMETHYLAMINE 360U 390U 5900 U 400 W 420U 410 U 410 U

N-NITAOSOMETHYLETHYlAMINE 360U 390U 5900 U 400W 42QU 410 U 410 U

N-NITROSOMORPf«llINE 360U 390U 5900 U 400W <20 U 410 U 410 U

N-NITROSOPtPERIDINE 360U 390U 5900 U 400W <20 U 410 U ,UO U

N·NITROSOPVRIROLIOlNE 360U 390U 5900 U 400W 42QU 410 U 410 U

NAPIfTHAlENE 7 U 180 1200 J I.CO U 250 J 330 41

O,O,OTRIETHYL PHlSPHOROTHJOATE 360U 390U 5900 U 400W 420 U 410 U 410 U

OTOlUIOINE 360U 390U 5900 U 400 W 420 U 410 U 410 U

P-{OlMETHVlAMINO)AZOIlENlENE 360U 390U 5900 U 400W 420 U <10 U 410 U

PENITACH.OROBENlENE 360U 390U 5900 U 400 W 420 U 410 U 410 U

PENITACH.OROETHANE 360U 390U 5900 U 400W 420 U 410 U 410 U

PENITACH.ORONITROBENZENE 360U 390 U 5900 U 400 W 420 U 410 U 410 U

Pf£NACETIN 360U 390U 5900 U 400W 420U 410 U 410 U

PHENANTHRENE 12 210 2BOO J lCO U 310 J 190 170

PHENOL 360U 390U 5900 U 400 W 420U 410 U 410 U

PHlAATE 360U 390U 5900 U 400W 420 U 410 U 410 U

PAONAMIDE 360U 390U 5900 U 400W 420 U 410 U 410 U

PVRENE 9 .90 31CO J 800 U 350 J ISO J 870

PVRIDINE 360U 390U 5900 U 400 W <20 U 410 U 410 U

SAFAOlE 360U 390U 5900 U 400W <20 U 4'0 U 410 U

SULFOTEPP 360U 390U 59CO U 400W 420 U 410 U 410 U

THONAZIN 360U 390U 5900 U 400W 420 U 410 U 410 U
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SWMU 5 SUBSURFACE SOIL

SUMMARY OF ANALmCAl RESULTS
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PAGE 5 OF6
lwmu os os os os os os os
location OSSBOl 0SS802 OSSB05 OSSBD4 OSSB05 0SSB08 OSSB07

nsarnple OSSB010110 055BomoG OSSB050507 0SS8D40204 OSSB0506OI OSSB08O&OI OS5807O&01

....p1. 055B010"0 OSSBomoG 055B050507 05SB_ 05SB0506OI 0SS8080&01 OS5807O&01...... SB SB SB .58 SB SB SB

....d. NORIIAL NORIIAL NORMAl NORIIAL NORIIAL NORIIAL NORIIAL

depthJang 1·10 ,., 5·7 Z·4 ,-, ,., ,.,
qc_type Nil Nil Nil NIl Nil NIl NIl...... NORIIAL NORIIAL NORIIAL NORIIAL NORIIAL NORIIAL NORMAL

oampI••cIol 11I29lOO 11130100 11/30100 12/13100 11~~ '1112IlOO 11I29lOO

nlidilld Y y Y Y Y Y Y
P..tIddu (lJOIKO)

4.4'·000 3.5 U B.O SBU 3.9 lJJ 4.2 U 14 A 4.0 U

....·OOE 3.5 U 3.9 U SBU 3.9 U 4.2 U I12R 4.0 U

....·OOT 3.5 U 3.9 U SBU 3.9 U 4.2 U 4.0 U 4.0.U

ALDRIN I.B U 2.0 U 30U 2.0 U 2.2 U 2.1 U 2.1 U

ALPHA·8HC 1.BU 2.0 U 30U 2.0 U 2.2 U 2.1 U 2.1 U

ALPHA·Clt.ORDANE I.B U 2.0 U 30U 2.0 U 2.2 U 2.IU 2.1 U

ARJClOR-101B 35U 39U SBOU 39U 42U 40U 40U

ARJClOR-I221 71 U 7B U 1200 U 79U 84U 80U 80U

ARJClOA-1232 35U 39U SBOU 39U 42 U 40U 40U

ARJClOA-1242 35U 39U SBOU 39U 42 U 40U 40U

ARJClOA-1248 35U 39U SBOU 39U 42 U 40U 40U

ARJClOA·I254 35U 39U SBOU 39U 42U 870 '50
ARJClOA-I260 35U 39U SBOU 39U 840 40U 40U

8ETA-8HC 1.BU 2.0 U 30U 2.0 U 2.2 U 2.1 U 2.1 U

DELTA-8HC 1.8 U 2.0 U 30U 2.0 U 2.2 U 2.IU 2.1 U

DIRDAIN 3.5 U 3.9 U SBU 3.9 U 7.4 4.0 U 4.0 U

ENDOSlA.FANI 1.8 U 2.0 U 30U 2.0 U 22 U 2.1 U 2.1 U

ENDOSUlFANIi 35 U 3.9 U SBU 3.9 U 4.2 U 29A 4.0 U

ENOOSlA,FAN SLtFATE 3.5 U 3.9 U SBU 3.9 U 4.2 U 4,0 U 4.0 U

ENDRIN 3.5 U 3.9 U SBU 3.9 lJJ 39R 25R 4.0 U

ENDRIN ALDEHYDE 3.5 W 3.9 U SBU 39 U 42 W 4.0 W 4.0 W

GAA!MA·BHC (lINDANE) 1.8 U 2.0 U 30W 2.0 U 2.2 U 2.1 U 2.1 U

GAA!MA-lRORDANE 1,8 U 2.0 U 30U 2.0 U 2.2 U 2.1 U 2.1 U

f£PTACH.OR 1.8 U 2.0 U 30W 2.0 U 2.2 U 2.1 U 2.1 U

f£PTACH.OR EPOXIDE 1.BU 2.0 U 30U 2.0 U 2.2 U 2.1 U 2.1 U

METHDXYCH.OR IB U 20U 300U 20W 22U 29J 49J

TOXAPHENE 180 U 200U 3000 U 200U 220U 2'0 U 210 U

Hllrbl,Id.. /UGJI(G

2.4.5-1 2.9 W 3.1 W 47 W 3.2 U 3.4 W 3.3 W 3.3 W

2.4.5-TP SllVEX) 2.9 U 3.1 U 47 U 32 U 3.4 U 33 U 3.3 U

2.4-0 2.9W 3.1 lJJ 47W 3.2 U 13 A 3.3 W 3.3 W

D1NOSEB 2.9 U 3.1 U 47 U 3.2 U 3.4 U 3.3 U 3.3 U

HEXACH.OROl'liENE 0.72 U 0.79 U .2 U 0.80 U 0.85 U 0.112 U 0.112 U

PENTACH.OROPHENOl 1.5 J 3.0 12 U 0.80 U 2.4 J 33 4.8 J
_ ..Ie. (II01KG)

AlUMINUM 3910 J B240 J 14GOO J 15100 J B740 J 9240 J 66GO J

ANTIMONY 0.90 J 96.1 J 126 J 0.84 U 6.5 J 2Q8 J 11.5 J

ARSENIC 2.9 J 9.0 J 10.5 J 4.0 6.9 J .2.2 J 56 J

BARIUM 303 593 1430 99.4 J 234 1230 193

BERYlliUM 0.80 U 0.B7 U 0.84 U 0.90 U 0.92 U 093 U 089 U

CADMIUM 0.80 U 9.B J 27.9 J 0.90 U 1.6 J 13.4 J 4.8 J

CAlCIUM 399U I 1COO J 17600 J «9 W 3190 J 15500 J 2760 J

CHAOMIIJ,t 5.7 J 30.0 J 54.2 J B.B 2O.B J 110 J 29.6 J

OOBAlT 6.7 7.0 22.6 5.5 7.6 11.B 7.7

OOPPER B.I J 2SB J 25BO J 10.7 n.4J 6370 J 387 J

IRON 11400 J 31GOO J 72900 J 12700J 29900 J 43900 J 35200 J

lEAD 9.0 J '330 J 549 J B.2 J 2550 J 2860 J lSI J

MAGNESIUM '96 J 2340 J 1740 J 702 J 1180 J 2590 J 1110 J

r; ,*.-=r
. '~'r~'

'·::17'
, --I'__1-.~.
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U1,celJmeoul Par.met.-

awm. 05 OS OS 05 05 OS 05

Iocalloo 055801 OSSB02 OSSB03 OSS8OC OSSBOS OSSBOI OSSB01

nllrnpll OSS8010110 OSSB020406 0558030507 05SB040204 055B0506Ol OSSBOI06llI OSSB070&OI

umpIo OSS8010al0 OSSBD20406 OS5B030507 055B040204 055B0505OI OS5801O&OI OS5801O&OI

...trt, 5B 58 5B 5B sa 58 58

ucodo NORMAL NORMAL NORMAL NORMAL NORIIAL NORMAL NORMAL

dopth.,'"lI 1·10 C-' 5-7 2-C ,-, ,-, ,-,
qc.typo NM NM NM NM NM HM HM
,~tuo NORMAL NORMAL NORIIAL NORMAL NORMAL NORIIAL NORMAL

sampll_elll 111291DO ,113lWO l1J3CW11 ,2/1l111O 111291l1O I1I291l1O 11I2MJD

vaftdltld Y Y Y Y Y Y Y

MANGANESE 157J mJ 1070 J 258 3ll3J 626 J 288 J

MERCURY 0.0< U 0.11 OOt U 0.04 J 93.2 . 0.01 0.17

NlQ(EL 8.8 20.0 SO.5 12.0 15.1 33.C '8.8
POTASSIUM 3S9U '060 J 1070 J "'9 W 58' J '520 J 82' J
SELENIUM 0.80 U 0.87 U 0.8-1 U 090 U 0.92 U 0.93 U 0.89 U

SltVER 0.80 U 1.7J '8.' J 0.90 W 0.92 U 2.7 J 3.8 J

SOOIUM 3S9U 500 .300 J 4CQU C62 U 933 J "'7U

~L1UM 0.80 U 0.87 U 8.4 U 090 U 0.92 U 0.93 U 0.89 U

TIN 4.1W 212 J 233 J 4.2 U '6.0 J 324 J 14.0 J

VANADIUM 9.8 21.1 22.7 17.6 16.2 21.3 16.3

ZINC 33}J 1140 J 2050 J 25.9 374 J ~IO J 49' J
U1,celJmeoul Par.rnet.-.

CATION EXCHANGE CAPACITY MECV' 320 8.10 "0
CYANIDE MG.1<G O.SO W 0.80 W 0.80 W 1.011J 0.60 W 0.110 W 0.60 W

PH S.U. 7.20 J 7.60 J 7.SO J

TOTAL ORGANIC CAA80N MG'KG '500 72000 23000



TABLE E·2·3
SWMU 5GROUND WATER
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D,""norPG.1.

1.2.3.4,6.7.U·OCOO 19.2 U 6JU ~,S U 6.10J 12.4J 3.8 UJ 36.S J 11.4J 5.50 U 2Jl!lJ 63.4 J I8.SJ 38.'J 7.20 U 3S.4J 37.1 J 16.8 J

f.2,3.4.6,7,U·OCOF 13.B U 1..8 UJ 39.3 U 360 UJ 6.SO U , UJ 2.4 UJ 330 UJ 3.30 UJ 8.8 J 860 U 4.7 UJ 2.11 UJ 5.70 U 190 U 6.30 U 9.30 U

1.2.H.6.7,&HPCOO lU U , U 31.1 U 320 U 6.10 U 2.9 U 2.S U 2.60 U 2.60 U 12.2 J 7.10 J 3.5 U 2.8 U S..a u 6.90 U 5,.t(l U
''''' U

12.3,4.6,7,6-HPCOF 5.30 U 1 U 14.1 U 1.70 U
''''' U

1.6 U 1.4U 1.50 U 1.60 U 0.9 U 3.20 U 1,7 U 1.5 U 3.00 U 3.40 U 2.tIO U 4.30 U

1,2,3.4,7,8,t-HPCOF 7.20 U 1.4U 19.2 U 2.10 U 4.20 U 2.1 U 1.8 U 1.80 U 1.90U 12U 4.20 U '2 U 1.9U 3.90 U 4.60 U 3.70 U 5.60 U
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12,3,4,1.B-HXCOF
''''' U

o. U 8.90 U 1.40 U 2.60 U 1.1 U I.1U 1.10U 1.\OU 15 U
''''' U

1~ U I.IU 2.30 U 2.30 U 2.10 U
''''' U

12,3,6,7,B-HXCOO 5.20 U 1 U 14.1 U 2.00 U 3.40 U 1.4U 12U 1.10 U 1.70 U 0.; U 3.30 U 1.8U 1.4U 3.10 U , .. U aDU 4.50 U

12.3,6.7,B-HXCOF 2.90 U 0.8 U 8,00 U 1.30 U 2.40 U 1 U 1 U 1.00 U UIO U 0.7 U 2.10 U 1.2U 1 U 2.10 U 200 UJ 2.40 J 3.00 U

12.3,7,8,9·HXCOD 5.60 u 1 U 15,0 U 1.90 U 350 U 1.4 U 1.2 U 1.70 U 1.10U 0.8 U 3.40 U 1.8U 1.4 U 3,10 U 4,10 U , .. U 4.50 U

12.3,7,B,i·HXCOF 4.10 U 1 U 11.3U 1.10U 3.30 U 1.4 U 1.3 U ."" U 1.30 U 0.9 U 2.90 U 1.7 U 1.3 U 2.tIO U 2.90U 2.70 U 4.10 U

12.3,7.8-PECOO ,.10 U '2 U 7.80 U 2.00 U 3.50 U 1.7 U 15 U 1.50 U 1.60 U 1 U 3.00 U , U 1.5 U 3.10 U 2.50 U ,.. u 4.20 U

1,2,3.7.8-PECOF ,.10 U 1 U 8.00 U 1.50 U 2.60 U 1.3 U 1 U 120 U 1.20 U 0.7 U 2.40 U 1.5 U 1.1U 2.40 U 1.80 U
''''' U ''''' U

2.3.4.6,7.B-HXCOF 3.40 U 0.8 U 9.30 U toW U 2,80 U l.lU 1.1 U 1.10 U 1.10U 0.7 U 2,40 U "U l.lU 2.WU 2_40 U 2.20 U 3.40 U

2.3,4,1.8-PECOF
''''' U

1 U 600 U 1.60 U 2.60 U 1.3 U 1 U 1.20 U 1,20 U 0.7 U 2.40 U 1.5 U I.1U 2.30 U UO U
''''' U

320 U

2.3.7,8-TCOO 2.(1) U 1.3 U 5.40 U 1.60 U 330 U I.1U 1.4 U
''''' U

1.10 U 1 U 6.10 J 2U l.4U 2.80 U 1.80 U 2.50 U 11.3

2.3.7.8-TCOF 1.80 U 0.9 U 3.90 U 1.10 U 2.60 U 1.2 U o.g u .. U o. U 0.7 U 2.30 U uu 1 U 2.oW U 1.30 U 2.00 U , .. U

TOTALHPCOO 11.2 U , U 31.1 U 3.20 U 6.10 U 2.9 U 2.5 U 2.60 U 2.60 U 17.4 U 16.2 35 U 2.8 U 5.oW U ... U 5.40 U
''''' U

TOTAlHPCOF 6.10 U 1.2U 16.3 U 1.90 U 3.70 U 1.8 U 1.6U 1.60 U 1.80 U 2' 3.60 U I.9U 1.6 U 3.40 U 3.110 U 3.30 U ... U

TOTAl HXCOO 5.50 U 1 U 36.1 U 2.00 U 3.50 U 1.4 U 0.87 U 1.10 U 1.80 U .. U 3.40U 1.9 U I.4U 3.10 U 12.6 U 2.90 U 460 U

TOTAL HXCOF 3.40 U 09U 9.20 U 1.(1) U 2.70 U 12 U 1.IU 1.10U 1.10U 1.5 U 2.40 U 1.4 U I.1U 2.40 U 2.(() UJ 2.40 J 3.40 U

TOTAL PECOO 3.30 U 1.2U 7.80 U 2.00 U 3.50 U 1.7U 1.5 U 1.50 U 1.60 U 1 U ,.00 U 2U 1.5 U 3.10 U 2.50 U , .. U 4.20 U

TOTALPECDF 2.30 U 1 U 6.00 U 1.60 U 2.60 U 1.3U 1 U
''''' U

1.20 U 0.7 U 2.40 U UU I.IU 2.40 U l.90U
''''' U

3.20 U

TOTAlTa>o 2.40 U 1.3 U 5.40 U 1.60 U 3.30 U 1.7U 1.4 U 1.20 U 1.30 U 1 U • .30 , U I.4U 2.80 U 1.80 U 2.50 U 11.3

TOTAl TCOF 1.80 U 0.9 U 3.90 U 1.10U 2.60 U .2 U 1.1 U 0.9 U O. U 0.7 U 230 U 1.4 U I U 2.40 U 1.30 U 2.00 U 2.90 U

Volatile OmanlCl UGA.

1.1.1,2·TETRACHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U I U 1 U
• U

I U 1 U 1 U

1,1,'·TRICHlOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
• U

I U 1 U 1 U 1 U 1 U 1 U 1 U

1,I ,2,2·TETRACHlOROETHANE • U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U· 1 U 1 U 1 U • U

1.1,2·TRICHLOROETHANE 1 U 1 U 1 U 1 U • U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U • U I U 1 U

1,1·0ICHlOROElMANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
• U

1 U • U 1 U
• U

I U I U 1 U

I,I·OK:HL.OROETHENE I U 1 U 1 U 1 U 1 U 1 U
• U

1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1,2.3·TRICHlOROPROPANE 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U I U 1 U I U 1 U 1 U 1 U 1 U

1,2·D1BROMQ.3-CHLOROPROPANE 1 U 1 U 1 U 1 U 1 U • U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U I U I U

1.2·0tBOOMOElHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1.2·0ICHlOROETHANE 1 U I U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
• U

I U 1 U 1 U 1 U 1 U 1 U 1 U

,,2·0ICHlOROPROPANE 1 U 1 U , U 1 U 1 U 1 U 1 U 1 U I U 1 U • U 1 U 1 U 1 U 1 U 1 U • U

1.4·01OXA.NE '00 U '00 U 100 U
'" U

100 U 100 U 100 U 100 U 100 U '00 U 100 U '00 U ,.. U 100 U 100 U 100 U '00 U

2·BUTANONE 5U 5 U , U , U 'U , U 'U 'U 'U 5U 5 U 'u 'u 5U 'u 'u 'u
2·HEXANONE 'u 'u , U , U , U , U 'u 5U 5U , U '5 U 5 U 'U 'U 'U , U , U

3-CHlORQPROPENE IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU

"·METHYl·Z.PENTANONE 'u 'u 'U 'U 5 U , U , U 'U 'U 'U 5U , U 'U 'U 'U , U 5U

ACETONE , UJ , UJ , UJ , UJ 5 UJ , UJ , UJ , UJ , UJ 'W 5 UJ , UJ 'W 5 UJ 'W , UJ , UJ

ACETONITRIlE 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U

OCROlEIN 10 UR 10 UR 10 UR IOU 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UA 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR

ACAYlClNITRn.e 'U 'U 'U , U , U 'U , U 'U , U
'U 5U 'U 'U , U 5U , U , U

BENZENE 1 U 1 U 1 U • U 1 U 1 U
• U

1 U , U I U I U 1 U 1 U 1 U 1 U 1 U 1 U

BROMOOICHLOROMETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

BROMOFORM 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U ' 1 U 1 U 1 U 1 U 1 U 1 U

BROMOMETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U • U 1 U 1 U 1 U 1 U 1 U 1 U 1 U , U

CARBON OISlA.F()E 1 U 1 U 1 U 1 UJ 1 UJ 1 U
• U

lW lW
• U

1 UJ 1 U I U IW 1 UJ lW 1 UJ

CARBON TETRACHLORIDE O~ U 03U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 03U 0.3 U 0.3 U 0.3 U 0.3 U

CHLOROBENZENE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

CHlOAODIBROMOMETHANE 1 U 1 U 1 U 1 U 1 U 1 U
• U

1 U I U 1 U 1 U I U 1 U 1 U 1 U 1 U 1 U

CHlOROElHANE • U 1 U 1 U 1 U 1 U 1 U 1 U • U 1 U
• U

1 U I U 1 U 1 U 1 U 1 U 1 U

CHlOROFORM 03U 03U 03U 0.3 U 0.3 U 03 U 0.3 U 0.3 U .. U .. U O~ U .. U O~ U 1 03U 0.3 U 03U

CHlOROUETHANE • 1 U 1 U 1 U 1 U 1 U 1 U 1 U • U 1 U I U 1 U 1 U 1 U
• U

1 U 1 U 1 U
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7,'2.oIllElllYLBENZlA.....THAACENE 5U 5U 5 U 5U 5U 5U 5 U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5 U
AJ,·DIMETHVlPHENETHVlAMINE 10 U '0 U '0 U '0 U '0 U IOU , U , U '0 U , U 10 U '0 U '0 U '0 U tOU ,. U , U
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ETHYl METHANE SULFONATE 5U 5 U 5 U 5U 5 U 5U 5 U 5U 5 U 5 U 5U 5 U 5U 5 U 5U 5 U 5U
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TABLE E·2·3
SWMU 5GROUND WATER

SUMMARY OF ANALYTIC RESULTS
NSWC CRANE, CRANE, INDIANA

I"'#'\UC;:Jur-:J...... os os os 05 05 05 05 05 05 05 05 05 05 05 OS 05 05 05 05- ll54I OM' ...., 05<12 ll54I 0"'" 0.... 0><' ..... ..... 0'" ...13 ..." ..." ..." OSTO' 0ST02 0ST02 0ST03........ 05QWlm1.f OSOW13D1.f' OSGW01D1 D5GW0Zl1 D5GW0XI1 D5GW0401 D5GW06lJl D5QWD7Dl DSGWGIOl OSOW0901 OsaW09Q1·D OSOW1Zl O5OWI501 05QW1S01 05QWl901 05GWT01Dl 05GWT020. OSOWTQ201.c 05GWTD301....... OSGWD3D1.f OSGWl30l.f OSGWD1D1 D50W02Dl DSOW03D1 DSOW0401 DSOW0601 OSOWD701 O:5GWl*Il DSOW0901 F0010901Dl osownOl OSGWI501 05QWIGOI D5QW1101 OSGWT0101 D5QWT020' FD0101l0102 O5OWT0301
...01. Of Of OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW...... NORMAL NORMAL NO...Al NORMAl NORMAl NORMAl NORMAL NORMAL NORMAl lllJP CUP NORMAL NORMAl NORMAl NORMAl NORMAl lllJP lllJP NORIiAl

"'.'Y\>O NM NM NY NY NY NM NM NM NY NM NM NM NY NY NY NY NM NY NY
unpe_dal . 1nIW1 """'"

,....., 1nM)1 "',," '1Ml' lalDl ln9lO1 ''''''''' ,...... ,...... ''''''''' 1mn 1n7.o1 InMU 'Il1O' ""''' ''''''' 1n1D1
YIUdabld Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
AlUMINUM 200U 200U 2320J 200U 200U 200U 200U 200U 200U ""J 200U 200U 200U 200U 200U 200U 200U

ANTIMONY 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U I.QU 'D U 1.0 U 1.0 U 1.0 U

ARSENIC 0.1" 1.0 U 1.0 U 0.16 082 I., 1.0 U 0.12 0.11 1.0 U ... 1.0 U 1.0 U 0.16 0.20 0.2" 0.31

BARIUM B2.' '<5 ... '66 "' '07 113 66.' 66. 36.' II• 103 82.0 ".5 ,".0 66.5 363

BEAVllI\JM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CAOM:RJM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CAlCIJM """ ""'"
_ U

71300 55600 75500 72500 44800 .- 72900 5llOOO 483lIO 56500 23200 22100 moo 17200

CHRJMlUU 50 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5D U 5.0 U SD U 5.0 U 5.0 U SD U 5,0 U 5.0 U 5,0 U 5.0 U

COllALT 30 U 3.0 U 3.0 U 3,0 U 3D U 3.0 U 3.0 U 3.0 U 3,0 U 3.0 U 3,0 U 3.0 U 3.0 U 30 U 3,0 U 3.0 U 3.0 U

COPPER 2.0 U 2,0 U •• 2.0 U 2.0 U .0 U .0 U 2.0 U 2.0 U 2.0 U 2,0 U 2.0 U 2,0 U 2.0 U 2.0 U 2,0 U 2.0 U

IAON 656J ,., .... 356 312 1170 2110 ,SO ,.. 657 '070 5" 29B '66 .00 U '03 U 151

LEAD 1.0 U 1.0 U .., 1.0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U 1.0 U 'D U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

MAGNESMI 7000 11800 J
_ U

'0300 J 167lX1J 271mJ , .... J 6960 J 1130 J 15100 J 17300J 6990 J
_ U

5350 J 6010 J 5650 J _J

MANGANESE '62J 15.0 U 14' 15.0 U 1170 J 655 '290 15.0 U 15.0 U ,.. 2270 J 147 103
''" J

15.0 U 15.0 U '05J

MERCURY 0.20 U 0.20 U 0,20 U 0.20 U 0,20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

NCKa 10.0 U 10,0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10,0 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10,0 U 10.0 U

POTASSIUM
_ U

5IlOO U
_ U _ U _ U _ U _ U _ U _ U _ U _ U _ U _ U _ U _ U _ U _ U

SELENIUM 1.0 U 1.0 U 'D U 1.0 U 1.0 U 1.0 U 'D U 1.0 U .D U .D U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U ...
sa..VER 3_0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3,0 U

SOOIUM _U
_ U _ U

5'30
_ U

26600 J 1371X1J
_ U _ U

5530 J .0400 11500 J ,.... J 20400 ,.... ,.,.. 5120

1lW.l1\JM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 'D U 1.0 U to U 1.0 U 1.0 U lD U 1.0 U 1.0 U 'D U 1.0 U 1.0 U 'D U

TIN 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U

VANADIUM .0 U 2.0 U .. 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U ~O U 2.0 U 2.0 U 'D U 2.0 U

~NC U3 10.0 U 25.5 10.0 U 100 U 10,0 U 10.0 U 100 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
_ ...... 1UOIl.1

AlUMINUM. FIlTERED 200U 200U

ANTIMONY. ALTERED • 1.0 U 1.0 U

ARSENIC. FlTERED 1.0 U 1.0 U

BARIUM. ALTERED 61.1 33.'
BERYllIUM. FIlTERED 1.0 U 'D U
CADMIUM, FIlTERED 1.0 U 1.0 U

CALCIJM. FLTERED

_
.'600

CHPOMtuM, ALTERED 5.0 U 5.0 U

COBALT. FILTERED 30 U 3.0 U

coPPER, ALTERED 2,0 U '0 U
IRON, FLTERED .03 U '37
LEAD. FILTERED 1.0 U 1.0 U

MAGNESIUM, ALTERED
_ U

'3200 J

MANGANESE. FlTERED 15.4 51.2

MERCURY, filTERED 0.20 U 0.20 U

NCKEl. FILTERED \0.0 U 10.0 U

POTASSIUM. FR.TERED
_ U _ U

SELENIUM, RLTEAED 1.0 U 1.0 U

SLVER, RLTERED 3.0 U 3.0 U

SODIUM, Fa..TEAED
_ U

SOlO J

nw.LIUM. FIlTERED 1.0 U 1.0 U

TlN,FLTERED 10,0 U 10,0 U

VANADIUM, FII.TERED 2.0 U 2.0 U

ZINC. FLTERED 10,0 U 100 U

U1scetlmeoul Paraneter uan.
CYANDE 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U 10.0 U 10.0 U 100 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
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TABLE E·2-4
SWMU 5SURFACE WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

AGE 1 OF...... " 0' " " " 0' " " os os os os
....lIon OSSWlSDOl 05SWlSOO2 OSSW/$002 O5SWIS003 OSSWJS004 DSSWfSOOS OSSWlSllOl OSSWlS002 OSSWJS002 05SWJS003 OSSWISOO4 OSSWISOO5
....mpl. OSSW01Ol.f OSSW0201-F 0ssw0201.f.D D5SW'0301.f O5SW04Ql·F 05SWDS01-F OSSW0101 05SW0201 OSSWM01-D OSSWlllOl llSSWOCO' O5SWOSOI...... 05SW01Ot.f O5$W0201·F FD12t9DOO1-F OSSW0301..f OSSW0401-F 05SW05<l1.f OsswalDI OSSW0201 FD1219OCX1t O5SWlllOl llSSWOCOl O5SWOSOI...... Sf Sf Sf Sf Sf Sf sw sw sw sw sw sw- NORMAl OUP OUP NORMAL NORMAL NORMAl NORMAl OUP OUP NORMAl NORIlAl NORMAl

'l"_...... NM NY NM NM NM NM NM NM NY NY NY NY.......... 1211M1O 1211!lt'OO 12119/00 1211B1OCl nn9rlDO 1211MX1 1211MXJ 1211MXI 1211BlOCl 12119r1DO 12t11WO 1211M»
Yalldated . Y Y Y Y Y Y Y Y Y Y Y Y
OIcDJno(PG,l;

1,2.3,4.6.7,B.9-OCDD 119 au 78.0 au 39.0 au 42.7 au n,BU 61.5 BU

12,3,4,B,7.U-OCOF 9.80'U 13.2 UJ UOU 14.0 UJ IB.BW 20.2 UJ
12.3,4,8,7.&HPCOO 7.80 U 12.0 U 5.00 U 11.4 U 13.9 U 16.5 U

12.3,4,6.7,&HPCDF 4,60 U 620 U 3.'0 U 5.90 U 6.30 U 8.10 U

1,2,3,4.7.B.9·HPCOF 620 U 1.00 U UiO U 7.50 U 8.00 U 10.3 U

1.2.3.4,7.B-HXCOO '20 U 7.00 U 3.00 U UOU 7.90 U 9.10 U

1,2,3.4,7,8-HXCOF ~.. U 4.040 U ,.00 U •.50 U 4.SO U 5.90 U

1.2.3.6.7.8-HXCOO 4,4DU 8,70 U 3.10 U 6.50 U 7.60 U 8.70 U

1.2.3.6,7,8-HXCOF 2.10 U 4.30 U 2.10 J 4.40 U 4.40 U 5.70 U

1.2.3,7,U·HXCOD 4.10 U 7.10 U , ... U 6,80 U 8.00 U 9.20 U

1,2.3,7,8'&-HXCOF 3.SO U 5.80 U ,JIll U 6J1ll U 5.90 U 1.70 U

1.2.3.7,IJ..PECOO 3.30 UJ a70 U 2.70 UJ 120 U 1.30 U 7.00 U

1,2.3.1,&·PECOF 2.30 UJ UKIU 1.10W 5.60 U 6.30 U 5,40 U

2.3,4.6.1,B·HXCOF 3.10 U 4.70 U 2.10 U 490 U .... U 6.30 U

2,3,4,1.IJ..PECOF 2.20 UJ ."U 1.70 UJ 5.70 U IUOU 5,., U

2.3,7,a.TCDO 2,40 U 5.00 U 2.00 U 6.20 U 5,SO U 7.90 U

2,3.7,8-TCDF tOO U 4,40 UJ 1.50 U 4.90 UJ '20 W 5.70 UJ

TOTAL HPCOO 7.BO U 1Z,9 U 5.80 U 11.4U 13.9 U 18.5 U

TOTAL HPCOF 5.30 U 7.00 U 3,90 U 6.60 U 7.00 U 11.10 U

TOTAl HXCOD 2.80 U 6.90 U 3.00 U 6.70 U 22., U 9.00 U

TQTALHXCOF 3.10 U 4.70 U 120 U .... U 460 U 6,30 U

TOTAL PEcoO 3.30 UJ 6.70 U 2.70 UJ 120 U ..0 7,00 U

TOTAL PECOF 2.30W 4.90 U 1.10 UJ 5,60 U 8.40 U 5.40 U

TOTAL TCOO 2.40 U , ... U '20 U 620 U B.oo U 7.90 U

TOTAL TCDF 1.90 U 4.40W ,.50 U 4.110 UJ 5.20 UJ 5.70 UJ

Volldle Oroanlcs lUGIll

1.1.1,2'tETRACHLOROETHANE , U , U 1 U 1 U , U , U

1,1.1·TRICHLOROETHANE , U , U , U , U , U , U

1.1.2.2·TETRACHLOROETHANE 1 U , U , U , U , U , U

1.1,2'TRICHlOROETHANE , U 1 U I U I U , U 1 U

1.1·0ICHLOROETHANE , U , U 1 U , U , U , U

',.·OlGHlOAOEl11E1lE I U , , , U , U I U

1.2,3-TRICHlOROPROPANE 1 U I U , U , U , U 1 U

1,2·0IBROMO-3-CHlOROPRQPANE 1 U 1 U , U I U , U , U

I,NIIBOOMOETHANE 1 U , U , U 1 U 1 U , U

1,2·DICHLOROETHANE , U , U 1 U 1 U I U I U

1,2·0ICHLOROPRQPANE , U 1 U 1 U , U , U 1 U

1.4·DIOXANE '00 U '00 U 100 U 100 U 100 U '00 U

2·BUTANOOE , UR 5 UR , UR , UR 5 UR , UR

2·HEXANONE 5U 5 UJ 'U 5U 'U 'U
:J.CHlOROPRQPENE '0 U 10 U 10 U '0 U '0 U 10 U

4·METH'Jl.·2·PENTANONE 'U , UJ 'U , U 'U 'U

ACETONE , UR 5 UR 5 UR 1 UR 5 UR 5 UR

ACETONlmu 40U 40U 40U 40U 40U 40U

ACROlEIN 10 UR 10 UR 10 UR 10 UR 10 UA 10 UA

ACR'Jl.ONITAIlE , UR , UR SUR , UR , UR 5 UR

BENZEIlE 1 U 1 U 1 U 1 U 1 U , U

BRQMOOICHLOROMETHANE 1 U , U , U , U , U 1 U

BAQMOfO.... , U , U , U 1 U , U , U

BROMOMETHANE I UJ 1 UJ 1 UJ , UJ 1 UJ I UJ

CARBON OISl1.FIOE 1 UJ , UJ 'W 'W , UJ , UJ

CARBON TETRACHLORIDE O~ U 03 U 0.3 U 0.3 U O~ U O~ U

CHlOROBENZENE , U , U I U , U , U , U

CHLOROO18AOMOMETHANE , U , U , U , U , U , U

CHlOROETHANE 'W 'W , UJ , UJ lW 1 UJ

CHLOROFORM 0,3 U . 0.3 U O~ U O~ U 0.3 U 0.3 U

CHLOROMETHANE I UJ 1 UJ , UJ , UJ , UJ 1 UJ



TABLE E·2-4
SWMU 5SURFACE WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INOIANA-

""E 2 OF
owmu os 05 os ., ., .5 OS .5 05 05 05 05- QSSW/SOO1 OSSWJSDQ2 OSSW!S002 05SWlS003 OSSW/SD04 OSSWJS005 OSSW/SOO1 05SW1SOO2 O5SWISlJ02 O5SWISlJ02 C!5SW/S0D4 05SW1Sl105.....,..,.. 05SW01Dl-F OSSWD201.f O~W0201.f.D OSSWDJD1·F OSSW04Ql·F DSSW0501.f OSSW01Ol QSSW020t OSSWDZQ1.() DSSW0301 05SW040' 05$WD501- 05SWtI1Ol..f 05SWD2Ql.f F01218000H GSSW0301·F OSSW00I1.f 058WQS01..f OSSWD1D1 DSSW02Dl FD1218DliU 05SWD301 DSSW0401 05SW0501...... SF SF SF SF SF SF SW SW SW SW SW SW....... NOIUlAl CUP CUP NORMAl NORMAl NORMAL NORllAl CUP CUP NORMAL NORMAL NORMAl

"".type .M .M NO .M .M .M NO NO NO NO NO .M

umpie_ut 12tlMJD 1211MXl 1211MX1 12i1M:lO I2I19tOO 121111DO 12l1M1O 11/IMlO 12fUWO 12tlMlO I;wlMlO 12119100

nUd&ted , , , , , , , , y y y ,
CHLOROPRENE ,. U IOU I. U I. U I. U ,. U

CIS-I,2·0ICHlOROETHENE , U 21lO 21lO 11. 1 U 1

ClS-l,3-0ICHlOROPROPENE 0,3 U .~ U 0.3 U ., U .~ U 0.3 U

DlBROMOMETHANE 1 U 1 U , U 1 U 1 U I U

DICHlDAODIFlUOROMETlWlE 1 U 1 U 1 U 1 U 1 U 1 U

ETHYl t.CETHACRYlATE I. U I. U I. U I. U I. U I. U

ETHYlBENZENE I U 1 U 1 U 1 U 1 U 1 U

IS08UTANCA. 40U 40U 40U 40U 40U 40U

ME'TH"CAYlONITAJLE , UR 1 UR 1 UR 1 UR 1 UR 1 UR

t.CETHYlIOO1DE 10 UJ 10 UJ '.04 '.04 to UJ 10 UJ

METHYl METHACRYlATE 10 U 10 U 10 U I. U I. U ,. U

METHYlENE CHlORDE 1 U 1 U 1 U 1 U 1 U 1 U

PROPklNlTRLE 40U 40U 40U 40U 40U 40U

STYRENE 1 U 1 U , U 1 U 1 U , U

TETRACHLOROETHENE 1 U 1 U 1 U 1 U 1 U , U

TOLUENE 1 U 1 U 1 U 1 U 1 U 1 U

TRANS·1,2·0ICHlOOOETHENE 1 U • • 3 1 U 1 U

TRANS·l,3·0ICHlOROPROPENE , U 1 U I U 1 U 1 U 1 U

TRAN$.I,4·0ICHlOfK>.2·BUTENE I. U I. U I. U I. U I. U 10 U

TRJCHl.OAOETHENE , U IlO 120 .. 1 U , U

TRlCHLOAOFlUOROMETHANE 1 U 1 U . 1 U I U I U , U

VlNYlAGE1ATE 10 U 10 U I. U 10 U I. U ,. U

VINYl CHLORIDE 1 U OS .. "
, U 1 U

XYLENES. TOTAl 1 U 1 U 1 U 1 U 1 U 1 U

SenW-VoIatlle OrganlCl UGIL

12,4,S-ffTRACHlOROBENZENE 'U 'U 5U , U , U 5 UJ

12,4·TROilOROBENZEHE , U 'U 'U 'U 5 U , UJ

1.2,DICHlOROBENZENE 5 U 'U 'U 'U 'U 504

1,3·DCHlOROBENZENE 'U , U , U 'U 'U '04
1,4·0CHLOROBENZENE 2 U 2 U 2 U 2 U 2U 2 UJ

1.4·NAPHTHOQUINONE . , U 5 U 5U 5 U 5U 5 UJ

1,H'H(NYlENEOIAMINE 'U 5 U 5U 5 U 5U 5 UJ

1.tW'HTHYlA/oI"E , U 5 U 5U 5U 5U , UJ

22'-QXY8J$(loCHLOROPROPANE 3 U 3U 3U 3 U 3U 3 UJ

2.3,4,60TETRACHlOROPHENOL , U 5U 5U 5U 5U , UJ

2.4.S-TRICHLOROPHENOl 5 U 'U , U 'U 'U , UJ

2.4.6oTRICHlOROPHEHOL 3 U 3U 3U 3U 3U 304

2,4·mCHlOROPHENOl , U 'U , U 5U 5U 504

2.4·0HETHYlPHENOL 5 U 5U 5 U 5U 5 U , UJ

2,4·01NITROPHENOl '04 5 UJ 5 UJ '04 '04 , UJ

2.6-0ICHLOROPHENOt 'U 5 U 5U 5U , U , UJ

2·ACETYtAMINOFlUORENE 'U 5 U 5U 'U 5U 5 UJ

2oCHLORONAPHTHALENE 2 U 2U 2U 2U 2U 2 UJ

2.(;HlOROPHENCIL 3 U 3U 3U 3U 3U 3 UJ

2·METHYlNAPHTHAlENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ

2·I.lETHYlPHENOl , U 'U 5U 'U 'U 5 UJ

2·NAPHTHYl..AMlNE 5 U 'U , U 'U 5 U '04
2·NITf()ANI~E 2U 2U 2 U 2U 2U 204

2·NITf()PHENOl 'U 5U 5 U 5U 5U 504

2·PICOlINE 5U 5U 5 U 5U 5U 504

3.3··OICHlOROB£NZIOlNE 5 UJ 5U 5U 5U 5U 504

3.3'.QIMEniYLBENZlJINE 5 U , UJ 504 , UJ 5 UJ 5 UJ

3-METHYlCHOlANTHRENE 5 U 5U 'U 'U 'U 5 UJ

3-NITOOANrllNE 5U 'U 5U 'U 5 U 504

4,6oOINITRQ.2·MEllIYlPHENOl 504 , UJ 504 5 UJ 5 UJ S UJ

4·AMINOBIPHENYl 'U 5U , U 5U , U , UJ

4·BROMOPHENYl PHENYl ETHER 2 U 2U 2U 2U 2 U 2 UJ

4-CHlORQ-3.I.lET1iYlPHENOl , U 'U , U 5U 5 U 504
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""'"' SF SF SF SF SF SF "" "" "" "" "" ""- NORMAL DUP CUP NORlW. NORMAl NORMAL NORMAL CUP CUP NORMAL NORMAL NORMAL
",,-typo NY NY NM NY NY NM NY NIl NIl NIl NY NM

--"" 17l1M:O t1tlMX1 1a'IMXl 1211M» 121tWDO 12111l1OO t1JtMlO 1211MO 12tIMJD t1/1MlO "'''''''' 1211MX1
validated , , , , , , , , , , , ,
4-eHlOROANlINE SU SU SU SU S U SUJ
4-eHLOROPHENvt PHENYl ETHER SU SU SU SU S U S UJ
UIETHVlPHENOl SU SU SU S U SU S UJ
4·NITf()ANn.INE S U S U SU SU S U S UJ
4·NITFlJf'HENOL S U SU SU SU S U S UJ
4·NITOOOUIN0l1NE- HJXDE SUR SUR SUR SUR SUR SUR
S-NITR>().TOlUDINE SU su SU S U SU S UJ
7.12"()IMETHYlBENlfA\ANTHRACENE SU SU SU SU S U S UJ
A)..·DIMETHYLPHENETHVlAJ,IINE 10 U 10 U to U 10 U 10 U 10 UJ

ACENAPHTHENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ
ACENAPHTHYlENE 0.10 U 0.10 U 0.10 U 0.10 U 0.\0 U 0.10 OJ
ACETOPHENONE SU SU SU SU S U SUJ
ANLtNE S U SU SU SU SU SUJ
ANTHRACENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U O.10W

ARAM!TE SU su SU SU SU S UJ
BENZ IAIANlliRACENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ

BCN A PYRENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ

BCNZ B R.UORANTliENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ'

BENZ D.H, PERYlENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0,10W

BENZ R.UORANTIiENE 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0,10W

BENZYLAlCOHCJ.. SU SU SU SU SU S UJ
BIS Z'CHlDRDETHDXYWETHANE SU SU SU SU S U S UJ
(US 2-CHlOROETHYl ETHER I U 1 U 1 U 1 U I U 1 UJ

IBlS/2'ETH'UiEXYl AiT><AlATE 2 2 2U 2U 2U 2UJ
BUTYL BENZYL PHTHAlATE SU SU SU SU S U S UJ
CHlOR08ENZIlATE SU su SU SU SU S UJ
CHRYSENE 0,10 U 0.10 U 0,10 U 0.10 U 0,10 U 0,10 UJ

O"H·8UTYl PHntAlATE 'U 'U , U , U 'U , UJ
O"N-ocm PHTHALAre SU SU SU SU 5 U SUJ
OlALLATE SU S U SU SU SU S UJ
DBENlD A,HlANTHRACENE 0.10 U 0.10 U 0.10 U 0.10 U O,tO U 0.10W

OtBC:NZORJRAN SU S U SU SU SU S UJ
OlETHYl PHTHALATE 'U 2U 2U 2U 2U , UJ
OIMEnlOATE SU SU SU SU 5 U S uJ
DIMETHYl PHTHAlATE SU S U SU SU SU S UJ
DJPHENYlA~E SU SU SU SU SU , UJ
DISl1lFOTOO SU SU S U S U SU S UJ
ETHYL MrntANE SUlFONATE SU SU SU SU SU S UJ
ETHYl PARATHKJN S U SU SU SU S U SUJ
FAMPHUR 10 UR 10 UR 10 UR 10 UA 10 UR 10 UR

R.UORANTHENE 0,10 U 0,10 U 0,10 U 0.10 U 0.10 U 0.10 UJ

FlUORENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ

HEXACHlORCl8£NZENE ,U ZU 'U 'U 'U 2UJ
HEXACHlOROBUTA.OIENE • U I U 1 U I U I U • UJ
HEXACHlOROCYClOPEN1ADlENE 'U 'UJ 'U 'U , U , UJ
HEXACHLOROETHANE 'U 2 U , U 'U , U 'UJ
HEXACHlOROPROPENE SU S U SU SU S U SUJ
lNorno 12,J.CD PYRENE 0.10 U 0.10 U 0.10 U 0,10 U 0.10 U 0.10 W

lSODRIN SU SU SU S U SU SUJ
ISOPHORONE SU SU SU S U SU 5 UJ
ISOSAFRDlE SU SU SU SU SU SUJ
KEPONE SUR SUR SUR SUR SUR SUR
fotETIiAPYRllENE SU SU SU SU SU sUJ
METHYl METHANE SUlFONATE SU SU SU SU SU S UJ
METHYl PARA.TIiICW SU S U SU SU SU S UJ
N-NrTROSO-OI-N-PROPYlJJ,IINE 'U , U 'U 'U 2U 2 UJ
N·NrTROSOOt-N-BUTYl.AMINE S U SU SU SU SU S UJ
H·NrTAOSOOlETHYLAMNE SU SU SU SU SU S UJ

y

. ~.



TABLE E·2-4
SWMU 5SURFACE WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE,INDIANA

PAGE 4 OF........ 05 05 os os 05 O. 05 05 05 05 05 05
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....... O5SW0101.f OSSW020,·F F01219OCX11.f OSSW0301.f' OSSW0401.f 05SWOS01·F OSSWOID' D5SWQ201 FDl219OCX)1 ass"""" OSSW0401 OSSWQSDI....., SF SF SF SF SF SF SW SW SW SW sw SW...... NORMAL DUP CUP NORMAL NORMAL NORMAL NORUAl CUP IlUl' NORIIAl NORMAL NORMAL

",-"po NY NY NIl NIl NM NY NY NY NM NY NIl NY

umpIe_dlt 17/IQfDO 12tll1OO l:lJIMIO 12/19100 12119100 l1JIMlO Ut1lWO 1211MlO I...... l7ItMICI 17l1MX1 IOY1MlO

ulldated , , , , , , y , , , , ,
N·NITROSODIMETHYLAMINE su su SU SU s U S UJ

N·NlTROSOMETHVlETHYl.AMINE SU su SU S U s U S UJ

N·NrTROSOMORPHOLINE SU su SU .U SU S UJ

N·NITROSOPIPEAtDINE SU S U SU SU SU S UJ

N-N1TROSQPVRROlIJINE S U 5 U SU SU SU 5 UJ

NAPHTHALENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 UJ

C,O,o- TRlETH't\. PHOSPHOROTltIOATE SU .U SU 5 U SU 5 UJ

().TOLUIQINE SU 5 U SU • U SU 5 UJ

p·(OIMETH'lAIlINOlAZOBENZENE SU SU SU SU SU 5 UJ

PEHTACHlOROBENZENE 5 U 5 U SU SU SU 5 UJ

PENTACHlOROETHANE 5 U 5 U 5 U 5 U 5 U 5 UJ

PENTACHlORONTTR:lBENZENE 'U SU 5 U 5 U SU 5 UJ

PHENACETIN SU SU SU SU SU SW

PHENANTHRENE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0,10 UJ

PliENOl 5 U • U SU SU 5 U sw
_'E SU 5 U SU SU SU 5 UJ

PAONAMIOE 5 U Su SU SU SU SW

PVREHE 0.10 U 0,10 U 0,10 U 0.10 U 0.10 U 0.10 W

PYRIDINE SU 5 U SU SU SU SW

SAFRa.E 5 U SU SU SU 5 U SW

sutFOTEPP 5 U SU SU 5 U SU 5 UJ

THIONAZ" SU SU SU SU SU 5 UJ

PelJ1Jclde. UOI\.

.....··000 0,Ot8 U 0.0'1 U 0.020 U 0,018 U 0.020 U 0.021 W

4,4'·00E O.o19U 0.019 U 0..,. U O.o19U 0..,. U 0.021 W

4.•'·OOT 0019 U 0.019 U 0..,. U 0.019 U 0.020 U 0.021 W

AlDRIN 00 U 0,0 U 0.010 U 0.010 U 0.010 U 0.010 W

AlPHA-BHe 0,009 U 0,009 U 0.010 U 0.010 U 0.010 U 0.010 W

ALPHA·CHLOFDANE 0.009 U 0.009 U 0,010 U 0.010 U 0.010 U 0.010 UJ

ARDCtOR·tOI6 0.19 U 0.19 U 0,20 U 0.18 U 020 U 021 W

AROClOR'I221 0,38 U 0.311 U 0,40 U 0.311 U 0,40 U 0,41 UJ

ARDCtOR-I232 0,19 U 0.19 U 020 U 0,111 U 020 U 0.21 UJ

AROClOR-1242 0.19 U 0.19 U 020 U 0.19 U 020 U 0.21 UJ

AROClOR-l248 0.19 U 0.19 U 020 U 0.19 U 020 U 0.21 UJ

AROCLOR·I254 0.19 U 0.19 U 020 U 0.111 U 020 U 0.21 UJ

AROCLOR-12O) 0.111 U 0.111 U 020 U 0.111 U 020 U 021 UJ

BETA·BHC 0,009 U 0009 U O.OtO U 0,010 U 0,010 U 0010 UJ

DElTA·BHC 0009 U 0.009 U 0.010 U 0,010 U 0,010 U 0010 UJ

DIElDRIN 0.019 U 0.019 U 0.020 U 0,019 U 0,020 U 0.021 W

ENOOSULFAN I 0,009 U 0.009 U 0.010 U O.OtO U 0.010 U 0.010 W

ENOOSULFAN II 0,0111 U 0.019 U 0.031 U 0019 U 0..,. U 0.021 W

ENOQSULFAN SUlFATE 0,019 U 0.QI9 U 0.031 U O.Ola U 0020 U 0.021 W

ENORIN 0019 U 0.019 U 0.020 U 0.01i U 0020 U 0.021 W

ENDRIN AlDEHYDE 0,0111 U 0,019 U 0.020 U 0.019 U 0.020 U 0.021 UJ

GAMMA·BHC lllNlJANE 0.009 U .0,009 U 0010 U 0.010 U 0.010 U 0.010 W

OAMMA.cHLOROANE 0009 U I 0,009 U 0.010 U 0,010 U 0.010 U 0.010 W

HEPTACHlOR '0,009 U I 0,009 U 0.010 U 0.010 U 0.010 U 0.010 W

HEPTACHLOR EPOXlOE 0.009 U 0.009 U 0.010 U 0.010 U 0.010 U 0.010 W

METHOXYCHlOR 0.095 U O.D9S U 0.099 U 0.096 U 0.10 U 0.10 UJ

TOXAPHENE 0,95 U 0.95 U 0,99 U 0,96 U 1.0 U 1.0 UJ

_dotllJGll.)
2.4,5-1 0.080 U 0.080 U 0.0lI0 U 0.080 U 0.080 U 0.080 U

~',"TP Sl.VEXI 0.060 U 0.080 U 0.080 U 0.080 U 0,060 U 0.080 U

2.4·0 0.080 U 0.000 U 0.080 U 0.080 U 0,080 U 0.080 U

DINOSES 0,080 U O.ceo U 0.080 U 0.45 U 0,080 U 0,080 U

HEXACHLOROPHENE 0020 U 0.020 U 0.020 U 0020 U 0,020 U 0020 U

PENTACHlOROPHENOl. 0,020 U 0.020 U 0.020 U 0.020 U 0020 U 0,020 U

......... IlJGIl)
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.......' OSSW01Ql.f O5SW02O.of FD121tolXll.f 05SW030H 05SW0401.f 05SWlI5lI1of OSSWOlD1 05SW020. F012111XX)1 OSSW0301 05SW0401 05SWlI5lI'

""... Sf Sf Sf Sf Sf Sf SW SW SW SW SW SW....... NORMAl CUP CUP NORMAL NORMAL NCRUAl NORIIAl CUP CUP NORMAL NORMAL NORMAl
",.typo NY NY NY NY NY NY NY NY NY NY NY NY

~'_dal 12tl!WD 1211M)O 12l1MlO 1211MlO 1211MlO 12fl!1DO !211M» 17/1MlO 12t'IMJO ,"'... 1211MID ."'...
validated Y Y Y Y Y Y Y Y Y y y y

AlUMlNUM 200U 200U 200U 200U 204 J 200U
ANTIMONY 1.0 U 1.0 U ,n U 1.0 U 1.0 U ..,
ARSENIC •.55 0.•1 0.41 •.52 .... ."
BARIUM fIT.7J : 68.3 J 87.5 J 8ll7J 84.0 J '''J
BEAYLLll.IM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CADMPJY to U to u to U 1.0 U 1.0 U to U

CAlCRJM 29200 2.... 2530ll 33600 757. 7_

CHOOMIUM 5.0 U 5,0 U 5,0 U 5.0 U 5,0 U 50 U
COBALT 3,0 U 3.0 U 3.0 U 3,0 U 30 U 3.0 U

COPPER 2.0 U 2.7 2.7 2.0 U 2n U ,..
IRON 284J .56 J ill J 7B2J '520 J 337 J

LEAD 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U .n U

MAGNESWM .... J """J 9950 J 11900 J 5000 U 11400 J

MANGANESE 41,4 2:lB 'SO 'IS lOS 15.0 U
MERCURY .21) U .21) U .21) U 0.20 U .21) U .21) U

NICKS. 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

POTASSIUM 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U
SElENIUM 1.0 U 1.0 U 1.0 U ,n U In U 1.0 U

SLYER 3.0 U ,n U 3.0 U ,n U 3n U 3.0 U
SODIUM ""00 ",. 035ll 11700 22IlOO 10200

TlW.L'" 1.0 U 1.0 U Hl U ,n U 1.0 U 1.0 U

nN 10.0 U 10.0 U 10.0 U '0.0 U 10.0 U 10.0 U
VANADIUM 2.0 U 2.0 U 2.0 U 2.0 U 'n U 2.0 U

ZINC 10,0 U 19.5 18.5 19.0 10.0 U 10.0 U

Altered MetalllUOJl~

AlUMIN'UM. FlTERED 200U 200U 200U 200U 200U 200U

ANTIMONY, FQ.TEREO 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U ..,
ARSENIC, FLTERED 0.51 .'" • .18 •.SO •.56 •.29

BARIUM, Fn.TERED ",OJ ",.J 65.9J 75.8J 79.0 J 174J

BERYlLIUM, FitTEREO \.0 U \,0 U 1.0 U 1.0 U 1.0 U to u
CADMIUM, FILTERED 1.0 U 1.0 U 1,0 U to U 1.0 U 1.0 U

CAlCUM, FUERED 29500 27000 27100 35200 79'" 74900

CHOOMIUM, FILTERED 5,0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U

COBALT. FILTERED 3,0 U 3.0 U 3.0 U 3,0 U 3,0 U 3.0 U

COPPER, AtTERED 2.0 U 2.0 U ,.. 2.0 U 2.0 U 2.'
IRON, FUERED HXlJ 200J 210 J In J S94J 'B2J

LEAD. ALTERED 1.0 U 1.0 U 1.0 U 1.0 U .n U 1.0 u
MAGNESIUM, ALTERED 61l6OJ 'lllOOJ 11000 J '2500 J 5140 J 11800 J

MANGANESE. FlTERED ".. 228 23' ... 858 15,0 U

MERCURY, filTERED .21) U .21) U 020 U 0.20 U 0.20 U 020 U

NICKEL FlTERED 10,0 U 10.0 U 10.0 U 100 U 10.0 U 10.0 U

POTASSIUM, FILTERED 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U

SelENIUM. AlTERED In U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SLVER. ALTERED 3.0 U 3.0 U 3.0 U 3,0 U 3.0 U 3,0 U

SODIUM. FILTERED 279'" 91SO """ 'lllOO 2280J .530

THALlIUU. ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 10 U 1.0 U

TlN,FIlTERED 10.0 U 10,0 U 10.0 U 10,0 U 10.0 U 10.0 U

VANADIUM, AtTERED ~. U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

ZINC, FLTERED 10.0 U 16.i 17.5 "'0 10.0 U 10.0 U

..lacefll..-ousP....ter.

~

.:::...
.. '. ~~~~

.';..~'.'

':,;

"

MtSC CYANCE UGIl

MtSC HAfI)NESS MOJl

M1SC TOTAl SUSPEMlED SOUDS MGJl

10.0 UJ...
5.•

10.0 UJ

100

52..

10.0W

.00

10.0 W

1:11

2.0 U

10.0 UJ

".
.~.

10,0 UJ

"",.
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IWmu os 05 OS 05 05 05

loc.tIon OSSWlSDOl O55WIS002 OSSWIS002 05SWISD03 O55WIS004 OSSWISDOS

nllmpl. O55D0100ll6 05SD020006 OSSD020OO6-ll 05501l3OOO6 OSSD04Ol106 0550ll5OOllll

""'l'1. 055001_ OSSDD20006 FD1219000z 055_ 0SSD040ll06 O55D05Ol106

...lrlx SO SO SO SO SO SO..... NORMAL DIlP DIlP NORIIAL NORMAL NORIIAL

IF.typo NIl Nil Nil NIl Nil Nil...... NORIIAL NORIIAL NORIIAL NORMAL NORIIAL NDRMAL

umpl._dlt lV1M1O lV1M1O lV1M1O lV1t1OO lV1MlO lV1t1OO

validated Y Y Y Y y y

Dlos1nslNQ/KO

1.~3.4.6.7.6.9.QCDD 7110 J 6110 J 4370 J 2"" J 1300 J 1160 J

1.2.3.4.6.7~.9.QCDF 6.3 W 223 J 163 J 41.9J 2.U 73.5 J

1,2,3.4,6,7.6-HPCOO 46.3 J 200 J 154 J 63.6 J 35.5 J 100 J

1,2.3.4,6,7.6-HPCOF ".1 BJ 86.1 J 172J 2".2J 4.5 OJ 47,S J

1~.3.4,7.6,9·HPCOF 2.5 W 6.5 J 22,7 J 1.6 J 0.32 U 3.2 J

1~,3.4.7,6-HXCDD 0.61 J 2.7 J 4.2J 0.95 J 0.5 J 2 J

1.2,3,4,7,8-HXCOF 24 OJ 21 J 74.8 J 7.8 J 3.2 OJ 11.3 J

1~.3,6,7,6-HXCDD 0.66 J 7.2 6.9 2.2 J 0.92 J 5.4

1~.3,6,7,6-HXCDF lJ 6.3 26,7 3J t."J 5.1

1.~3.7,6,Q.HXCDD 1.2 U 7,7 11.9 2.8 J 1.5 J 5.5

1,2.3.7,6.Q.HXCOF 0.9 U l.eJ 2.6 J 0.58 J 0.1 U 0.19 J

1,2.3,7M'ECDD 0.7 W 2.2J 3.3 J 097 J 029 U 1.7 J

1.2,3,7,8-PECDF 0,89 J 5.9 J 13.2 J 1.6 J ~O U 2.6 J

2.3,4.6.7.6HXCDF 0.51 U 10,7 J 30.3 J 3.5 J 1.0 J 6.7 J

2.3,4,7.6PECllf 0.72 J 9.3 J 223 J 2.7 J 1.3 J 5.2 J

2.3,7,6TCDD 0.4 U 1 1.2 0.42 J 0.28 J 3.7

2.3,7,ll-TCDF 1.4J 7.0 10.5 2.20 J 2.3 J 4,30 J

TOTAUf'CDD 102 J 422 306 J 137 J 04J 221

TOTAL ff'CIJf 5.6 J 259U 291 J 61.5 U 6.8 U 107 J

TOTAL HXCDD 12.2 U 99.2 U 104 U 30.9 U 18.7 U $l9U

TOTAL HXCllf 10.9 U 142 U 213U SO.5 U ".0 U 76.9 U

TOTAL PECDD 0.75 U 45.9 U 49.9 U 6.5 U 8.0 U 19.9 U

TOTAL PECOF 16.2 U • 126 U 239U 43.6 U 23.9 U 66.1 U

TOTAL TCDO 0.75 33U 37.6 U 9.9 U 9.6 U 16,8 U

TOTAL TCDF 15.3 U 146 U 217 U 49.5 U 21.9 U 104 U

Vo~tilos/UQll(O

1.1.I,HETRACHLOfUETHANE 4 U 5U 5W 4 U 6 U 6U

1,I,l·TRlCHlOOOETI-ME 4U 5U 5W 4 U 9 U 6U

1.1,2,2·TETRACHLOfUETHANE 4 U 5U 5W 4 U 8W 6W

l.1,HRlCHLOfUETHANE 4 U 5U 5W 4 U 6U 6W

1,I·DICHLOROETHANE 4 U 5U 5W 4 U 6U 8 U

1,I·DICft.OROETHENE 4 U 5U 5W 4 U 6U 8U

1,2.3-TRlCHLOfUPfUPANE 4 U 5U 5W 4U 6W 6U

1,2·DI8ROMO~HLOROPAOPANE 4 U 5U 5W 4U 6W 8U

1.2·0IBROMOETHANE 4 U 5U 5W 4 U 8 U 8U

1.2DICft.OROETHANE 4 U 5U 5W 4 U 8U 8U

1,2·DICft.OAOPAOPANE 4 U 5 U 5W 4 U 8 U 6U

1,4-DIOXANE 250 U 320U 300 W 330W 570 W 280U

2·BUTANONE 19 U 25 U 23W 22U 40U 27 W

2·HEXANONE 19 U 25 U 23W 22U 40U 27 W

3-CHLOAOPAOPENE 12 UJ !l.UJ 15 W 15W 27 W 16 W

4-METI-M..·2·PENTANONE 19 U 25 U 23W 22U 40U 27 W

ACETONE 19 U 25 U 23W 22U 40U 21W

ACETONITRIlE 9' U 130 U 120 W 130 U 230U 110 U

ACAo..EJN 62 UA 63 UR nw 75 UA 130 UR 92 UR

ACRYLONITRl.E 12 UA 17 UA 15W IS UA 21UA 16 UR

BENZENE 4 U 5U 5W 4 U 6U 6 U

BfUMODlCHLOA:lMETHANE 4 U 5U 5W 4 U 8 U 6W
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IWI1lII os os 05 05 05 05
Ioeation OSSWISDOl 05SWISD02 OSSWISD02 OSSW/SD05 OSSWISD04 OSSWISOOS
......p1. Q5$D010006 0550020006 05SD020lIOG-D O55D030006 OSSD040008 OSSD050006
IImpI. 0550010006 0550020008 FD1219DD02 O55D030006 0550040008 OSSDOSOOOl
m.!rb 50 SO SD SD SO SD
NCOd. NORlIAl CUP DUP NORlIAl NORlIAl NORlIAl
qc_lype NIl Nil Nil NIl NIl Nil
ItitUI NORlIAl NORlIAl NORlIAl NORlIAl NORlIAl NORlIAl

I.mptl_dll 12/191OC1 'VI9/00 12/19100 IVl9/00 IVl ..... 12/1IlOO

VlUd.tId Y Y Y Y Y Y

BOOMOFOOM • U 5U 5W 4 U au aw

BOOMOMETHANE 4W 5W 5W 4 U au aw

CARBON DISULFIDE 4 U 5U 5W 4 U au au

CARBON TETRACHLOAlDE 4 U 5U 5W 4 U au au

CHLOROllENZENE 4 U 5U 5W 4 U au aw
CHlOROOIBOOMOMETHANE 4 U 5U 5W 4 U au aw

CHlOAOETHANE 4 U 5U 5W 4 U au au
CHLOROFORM 4 U 5U 5W 4 U au ou
CHLOROMETHANE 4 U 5U 5W 4 U au o u

CHLOROPRENE 4 U 5U 5W 4 U au OU

ClS-I,2·DlCHLOOOETHENE 4 U 1000 600 4 U au OU

ClS-I,~OICHLOOOPROPENE 4 U 5U 5W 4 U au ow

OIBROMOMETHANE 4 U 5U sui 4 U oU o U

D1CHLOOOOlFlUOROMETHANE 4 U 5U 5W 4 U OU 6 U
ETHYL METHACRYLATE 4 U 5U 5W 4 U au o U

ETHYlaENZENE 4 U 5U 5W 4 U OU oW

ISOOUTANOl 89U 130 U '20 W 130 U 230U 110 U

METHACRYlONITRllE 4 U 5U 5W 4 U au o U

METHYl IODIDE 4W 5U 5W 4W aw o U

METHYl METHACRYLATE 37 U sou <OW 45 U sou 55U
METHYlENE CHLORIDE 4J 5 J 9J 7 J a J OJ

POOPlONITRilE 89U 130 U 120 W 130 U 230U 110 U
STYRENE 4 U 5 U 5W 4U au ow

TETRACHLOAOETHENE 4 U 5 U 5W 4 U au OU

TOLlJENE 4 U 5 U 5W 4 U au ou

TRANS·',2·DICHLOAOETHENE 4 U 5 U a J 4U OU OU
TAANS·I,~OICHLOAOPROPENE 4 U 5U 5W 4 U oU oW
TAANS·l,4·OICHLOflO.2·BUTENE 4 U 5U 5W 4 U aw 6 U
TAlCHLOOOETHENE 4 U 700 600 J 4 U au o U

TAlCHLOOOFlUOAOMETHANE 4U 5U 5W 4 U ou au

VINYL ACETATE 37 U sou <Ow 45U sou 55U

ViNYl CHLOAlDE 4 U 5U 5W 4 U au o U

XYLENES, TOTAt 4 U 5U 5W 4 U au aw

_"V.IoWa IUGlKOI

1,2,4,S-TETRACHLOROBENZENE 420 U -500 U .70 U 510 U 6BOU 4lKlU

1,2,4·TAlCHLOROllENZENE 420U 500U 470 U 510 U 6BOU 4lKlU

1,2·DICHLOAOBENZENE 420 U 500U 470 U 510 U 6BOU 460U

1,3·DICHLOROllENZENE 420 U 500U 470 U 510 U 6BOU 460U

1,4-OICHLOROOENZENE '20 U 500U 470 U 510 U 6BOU 460U

1,4·NAPHT>fJOUINONE 420 U 500U 470 U 510 U 6BOU 480U
1,,·PHENYlENEDIAMINE 420 U 500U 470 U 510 U 680U 4BOU

I-NAPHTHYlAMINE 420U 500U 470 U 510 U 680U 4lKlU
2,2'.()XYBI5{I-CHlOROPAOPANEj '20 W 500W 470 W SIO W 680W 4lKlU

2,3.',6-TETRACHLOROPHENOL 420 U 500U 470 UA 510 U 680U 4BOU

2,4,S-TAlCHLOOOPHENOL 420U 500U 470 UR 510 U 6BOU 4lKlU

2,4,6-TAlCHLOROPHENOL 420U 500U 470 UR 510 U 6BOU 4lKlU

2,4-DICHLOAOPHENOL 420U 500U '70 UA 510 U 680U 480U

2,4·DIMETHYlPHENOl 420 U 500U 470 UA 510 U 680U 460U

2,4-DINITROPHENOL 420 W 500 W 470 UA 510 W 680 W 480 W
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owm. os os os os DS DS

Iocallon DSSWISDDI DSSWISDD2 DSSWISDD2 DSSWISDD3 DSSWISDN DSSWiSDD5

nsample 0550010006 DSSOD2DDDI D5SDD2llDD6-/l DSSDD3DDD6 DSSDCM0DD6 D5SD05DDDI

....p1. D55DD1DDDI D5SOD2DDDI FD1219D1lO2 D5SDD3DDD6 DSSDDlODDI D5SDD5DDDI

matrix SO SO SO SO SO SO_.
NORMAL DUP DUP HOllIlAL NORIIAL NORIIAL

qc.lypo Nil Nil Nil Nil NIl NIl
.Iatu. NDRIIAL NORIIAL NORIIAL NORIIAL NORIIAL NORIIAL

umplt_dlt IV1!WD 12/191UO lVl!WD lV1!WD lV111DD lV111DD
v_Qd.tId y y y y y y

2,6-DICH.OROPHENOl 420 U 500U 470 UA SID U 680U 480U

2-ACETYlAMINOFlUORENE 420 U 500U 470 U 510 U 680U 480U

2,CH.OROOAPHTHAlENE 420 U 500U 470 U 510 U 680U 48DU

2-GH.OROPHENOl 420 U 500U 470 UA 510 U 680U 48DU

2-METHYlNAI'HTHALENE 14.0 10.0 U 9,00 U 10.0 U 14 U 24,0

2-METHYlPt£NOl 420 U 500U 470 UA 510 U 680U 48DU

2-NAPHTHYlJ.MINE 420 U 500U 470 U 510 U 680U 48DU

2-NITROANIUNE 420 U 500U 470 U 510 U 680U 48DU

2-NITROPHENOl 420 U 500U 470 UR SID U 6llOU 48DU

2-PlCOlINE 420 U 500U 470 U 510 U 6llOU 48DU

3,3',OICH.OROOENZIDINE 420 U 500U 470 U 510 U 6llOU 480 U

3,3"DIMETHYlBENZlDINE 42DU 500U 470 U 510 U 6llOU 48D UR

3-METHYlCf()lANTHRENE, 420 U 500U 470 U 510 U 680U 48DU

3-NITROANllINE 420 U 500U 470 U SID U 680U 48DW

4,6-0INITRO-2,METHYlPHENOl 420 U 500U 470 UR SID U 68DU 48DW

4·AMINOBIPHENYl 420 U 500U 470 U SID U 680U 48DU

4-BROMOPfENYl PHENYl ETHER 420 U 500U 470 U SID U 6llOU 480 U

4-CH.ORO-3-METHYlPHENOl 420 U 500U 470 UA 510 U 6llOU 48DU

4'CH.OROANLINE 420 U 500U 470 U 510 U 680U 48D W

4-GH.OROPHENYl PHENYl ETfER 420 U 500U 470 U SID U 680U 48DU

4'METHYlPHENOl 420 U 500U 470 UR 510 U 680U 48DU

4'NITROANllINE 420 U 500U 470 U 510 U 680U 48DU

4,NITROPHENOl 420 U 500U 470 UA 510 U 680U 480U

4-NITROOUINOlINE·I.QXlDE 420 UA 500 UA ,uo LA SID UA 680 UR 48D UR

SNITRO-O-TOlUlOINE 420 W 500W 470 W 510 UI 680 W 480U

7,12·DlMETHYlBENZ(AJANTHRACENE 420 U 500U 470 U SID U 6llOU 48DU

A,A,OIMETHYlPHENETHYlAMINE 84DU 1000 U 940 U 1000 U 14DD U 95DU

ACENAPHTHENE 7B,D 10.0 U 9,00 U '0,0 U .4 U 10.0 U

, ACENAPHTHYlENE 8.00 U 10,0 U B,OO U 10,0 U 14 U 10,0 U

ACETOPHENONE 420 U 500U 470 U SID U 680U 48DU

ANlllNE 420 U 500U 470 U SID U 680U 48DU

ANTHRACENE 95,0 10.0 U 130 10.0 U 14 U 10.0 U

ARAMITE 420 U 500U 470 U SID U 680U 48DU

BENZO(AWITHRACENE 360 26,0 31.0 19.0 14 U 23,0

BENZO(AJPYRENE 30D 24,0 3D.D 22,0 14 U 3D,D

BENZO(BJFll.ORANTHENE 32D 27,0 27,0 25.0 14 U 45.0

BENZO G,H,nPERYlENE lID 15.0 15,0 14.0 14 U 45.0

BENZO'K1Fll.ORANTHENE 260 22.0 3D,0 18.0 14 U 33,0

BENZYl AlCOHOL 420 W 500W 470 W 510 UI 6llOW 48DU

BIS 2-eH.OROETHOXY)METHANE 420 U 500U 470 U 510 U 680U 48DU

BIS(2-GH.OROETHYlJETHER 420 U 500U 470 U 510 U 680U 48DU

BIS 2·ETHYlHEXYljPHTHALATE 53D BU 500U 470 U SlO U 680U 48DU

BUTYl BENZYl PHTHAlATE 420 U 500U 470 U 510 U 6llOU 48DU

CHlOROBENZIlATE 420 U 500U 470 U 510 U 680U 48DU

CHRYSENE 370 29,0 33.0 25_0 14 U 39.0

DI-N-BUIYl PHTHAlATE 420 U 500U 470 U SlO U 6llOU 48DU

OI-N.QCTYl PHTHAlATE 420 U 500U 470 U 510 U 6llOU 48DU

OIAlLATE 420 U 500U 470 U 510 U 6llOU 48DU

D1BENZO(AH)ANTHRACENE 68,0 10.0 U 9,00 U 10,0 U 14 U 16,0
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Iwmu os os os os os os
IocaUon OSSW/SDOl OSSWISD02 OSSWISD02 OSSWISD03 OSSWISOO4 OSSW/SDQ5

numple 05$0010006 OSSD02OOClO OSSl102OOQ6.D OSSD030OClO OSSOCMOOOl OSSDOS00Q6

..mple 0550010DD6 OSSD02OOClO FD12190002 OSSD03OOClO llSSIlO4OOlllI 0SSD0S00Q6

mltrb SD SD SD &D so so
I.cod, NORMAL OUP DUP NDRMAL NORMAL NORMAL

qc.typo NM NM NY NM NY NM

statu, NORMAL NDRMAL NORMAL NDRMAL NDRMAL NORMAL

umpll_dlt 12119/00 12119/00 12/19/00 12119/00 121111llO 121111llO

validated Y Y Y Y Y Y

DlBENZOFURAN 420 U SOOU 470 U SID V /mV 480 V

DlETHYL PHTHALATE 420 V SOOV 470 V 510 V /mV 480 V

DIMETt«JATE 420 V SOOV 470 V 510 V 680 V 480 V

DIMETHYL PHTHAlATE 420 V SOOV 470 V 510 V 680 V 4110 V

DIPHENYlAMINE 420 V SOOV 470 V 510 V 680 V 480 V

Dl5U.FOTON 420 V SOOV 470 V 510 V 680 V 480 V

ETHYL~E SULFONATE 420 V SOOV 470 V 510 V 680 V 480 V

ETHYL PARATliJQN 420 V SOOV 470 V 510 V 680 V 480 V

FAMPHUR B40UR 1000 VR 940 UR 1000 VA 1400 VA 950 UR

FlUOAANTHENE 9IlO 55.0 69.0 45.0 \6 36.0

flUORENE 560 10.0 V 9.00 V 10.0·V ,4 V 10.0 V

HEXACH.OAOOENZENE 420 V SOOV 470 V 510 V 680 V 480 V

HEXACH.OROOUTADIENE 420 V SOOV 470 V 510 V 680 V 480 V

HEXACH.OROCYCLOPENTADlENE 420 V SOOV .470 U 510 U &110 V 480 VA

HEXACH.OIlOETfWIE 420 V SOOV 470 V 510 V &110 V 480 V

HEXACH.OOOPROPENE 420 V SOOV 470 V 510 V 680 V 480 V

INIlCNO/1.2.3-CD)pYRENE 120 13.0 '15.0 12,0 14V 27.0

ISODRIN 420 V SOOU 470 V 510 V 680 V 480 V

ISOPt«JRONE 420 V SOOV 470 U 510 U &110 V 480 V

1S000FAOlE 420 V SOOV 470 U 510 U &110 V 480 V

KEPONE 420 UR SOO UR 470 UR 510 UR 680 VA 480 VA

METHAPYRILENE 420 V SOOV 470 U 510 V 680 V • 480 V

METHYL METHANE SULFONATE 420 V SOOU 470 U 510 V &110 V 480U

METHYL PARATHION 420 V SOOV 470 V 510 U 680 V 480 V

N-NITROSO-Dl·N·PROPYIJ\MINE 420 V SOOV 470 U 510 V 680 V 480 V

N-NITROSODl-N·BUrvLAMINE 420 V SOOV 470 V 510 V 6110 V 480 V

N·NITROSODlETHYLAMINE 420 V SOOV 470 V 510 V 6110 V 480 V

N·NITROSODIMETHYLAMINE 420 V SOOV 470 V 510 V &110 V 480 V

N-NITROSOMETHYLETHYLAMINE 420 V SOOV 470 U 510 V 6110 V 480 V

N·NITROSOMORPt«JLINE 420 V SOOV 470 V 510 V 680 V 480 V

N-NITROSOPIPERlDINE 420 V SOOV 470 V 510 U 680 V 480 V

N·NITROSOPYRAOLIDINE 420 V SOOV 470 V 510 V 680 V 480 V

NAPHTHALENE 37.0 10,0 U 12.0 10.0 V 14V 160

O.O,D-TRlETHYL PHOSPHOAOTHIOATE 420 V SOOV 470 V 510 V 680 V 480 V

D-TOLVIDINE 420 V SOOV 470 V 510 V 680 V 480 V

P1DIMETHYLAMNO)AZOllENZENE 420 V SOOV 470 V 510 V 6110 V 480 V

PENTACH.OOOOENZENE 420 V SOOV 470 V S10 V 680 V 480 V

PENTACH.OROETHANE 420 V ' SOO V 470 V 510 V 6110 V 480 V

PENTACH.ORONITROBENZENE 420 V SOOV 470 V 510 V 6110 V 480 V

PHENACETIN 420 V SOOV 470 V 510 V 6110 V 480 V

PHENANTHRENE 670 31.0 47.0 25.0 14V 22.0

PHENOL 420 V SOOV 470 VA 510 V 6110 V 480 V

Pt«JRATE 420 V SOOV 470 V 510 V 6110 V 480 V

PRJNAMIDE 420 V SOOV 470 V 510 V /mV 480 V

PYRENE 650 47.0 57.0 34.0 14V 39.0

PYRIDINE 420 V SOOV 470 V 510 V 6110 V 480 V

SAFROLE 420 V SOOV 470 V 510 V 6110 V 480 V

SLlFOTEPP 420 V SOOV 470 V 510 V 6110 V 480 V

THONAZ1N 420 V SOOV 470 V 510 V 680 V 480 V
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.:'

.wmu os os os os os os
Iocallon OSSWlSDOl OSSWIS002 OSSWISD02 OSSWIS003 OSSWISDOO OSSWISDOS

naampl, OSSOOI_ OSSD020006 OSSOO20006-D 0ss003OllOll O55D040llOll ll5SDOSOOOS

umpe 0SSD010llOll OSSD020006 FD12190002 O55D030llOll 055_ 0SSD050006

...~b so so so SP' so so

..code NORMAl OUP CUP NORIIAl NORIIAl NORIIAl

qc-Iypo Nil Nil NIl NIl NIl NIl
.tltu. NORIIAl NORMAL NORIIAL NORIIAl NORIIAl NORIIAl

sampl'_d'l 1211!WO 12119100 1211!WO 1211t1OO 1211MlO 1211MlO

valldatld Y Y Y Y Y Y

P..Uclda lOGlKG)

....·000 '2 U 4.9 U 4.6 U 5.0 U 6.7 U uU

','··OOE 4.2 U UU 4.6 U 5.0 U 6.7 U •.1 U

....·ODT '.2 U 4.9 U 4.6 U 5.0 U 6.7 U 4.7 U

AlDRIN 22 U 2.5 U 2.' U 2.6 U 3.5 U 24 U

ALPHA-8HC 2.2 U 2.5 U 2. U 2.6 U 35 U 2' U

ALPHA.c~ORDANE 2.2 U 2.5 U 2.' U 2.6 U 3.5 U 24 U

ARJQ.OR-l016 42U 49U 46U SOU 67U .7 U

ARJQ.OR-I221 64U 99U 63U '00 U 130 U 64U

ARJQ.OR-I232 '2 U 49 U 46U SOU 67U 47 U

AFDClOR·1242 42 U '9 U 46U SOU 67U 41U

ARXlOA·12'9 42 U '9 U 46U SOU 67 U 47 U

ARXlOA·I254 42 U 49U 46U SOU 67U 47 U

ARXlOA·I260 42 U 49 U 46 U SOU 67 U 170

BETA-BHC 2.2 U 2.5 U 2.' U 2.6 U 3.5 U 2.4 U

DElTA·BHC 22 U 2.5 U 24 U 26 U 3.5 U 24 U

IJ1RDRIN 4.2 U 4.9 U 4.6 U 5.0 U 6.7 U UU

ENDOS\.lFAN I 2.2 U 2.5 U 2.4 U 2.6 U 35 U 2.4 U

ENDOSlUANII 4.2 U 4.9 U 4.6 U 5.0 U 6.7 U UU

ENDOSLlFAN SUlFATE 4.2 U 4.9 U 4.6 U 5.0 U 6.7 U '.7 U

ENDRIN '.2 U 4.9 U 4.6 U 5.0 U 6.7 U 4.7 U

ENDRIN ALDEHYDE •.2 U '.9 U ~.6 U 5.0 U B.7 U UW

GAMMA·BHC (LINDANE) 22 U 2.5 U 2.4 U 26 U 3.5 U 2.' U

GAMMA-e~ORDANE 2.2 U 2.5 U 2.' U 2.6 U 3.5 U 24 U

HEPTACfLOA 22 U 2.5 U 2.4 U 2.6 U 35 U 2.• U

HEPTACfLOA EPOXIDE 22 U 2.5 U 2.' U 2.6 U 3.5 U 24 U

METHOXYCfLOR 22U 25 U 2' U 26U 35U 24 U

TOXAPHENE 220U 250U 240 U 26DU 350U 240 U__IUGIKG

2.',5-T 3.4 U 20R 3.6 U 16 R 5.4 U 3.6 lJ\

2.',5-TP ISllVEX) 3.4 U 4.0 U 3.8 U .0 U 5.4 U 3.8 W

24-0 3.4 U 4.0 U 3.6 U 4.0 U 5.4 U 3.6 lJ\

D1NOSEB 3.4 U 4,0 U 3.6 U 4.0 U 5.4 U 3.8 W

HEXACfLORDPHENE 0.85 U 10 U 09' U 1.0 U 3.1 J 0.96 W

PENTACfLQROPHENOl 0.65 U 1.0 U 3.1 1.0 U t.4 U 8.0 J

l_onIcs (IIG1KG

ALUMINLH 56tO J 4750 J 3710 J 3790 J 526D J 7600 J

ANTIMONY 1.0 U 2.2 2.9 16 1.6 U 5.6

ARSENIC 6.1 3,0 26 3.3 1.9 5.3

BARIUM 54.5 J 133 J 144J . 766 J 117 J 148 J

BERYUILH I.IJ I.1U 1.0 U UU 1.6 U I.1U

CADMIUM 0.93 U 1.IU to J I.1U 16 U 25J

CALCIUM 12400 J 3050 J 3240 J 2370 J 1540 J 57300 J

CHROMILH 13.4 J 13.4 J 10.1 J 8.5 J 8.8 J 17.4 J

COBALT 8.5 5.9 7.0 5.7 4 5.6

COPPER 12.0 J 2'.3 J 30.3 J 15.0 J 9.5 J 37.1 J

IRON 24400 J 9630 J 10400 J 10300 J 5030 J '4000 J

lEAD 20.9 30.3 36.0 16.8 15.1 130

MAGNESIUM 1540 J 1150 J 852 J 734- 786U 4010 J

..~.
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""". os os os os os os
Iac,Uon DSSW/SDOl OSSWISD02 OSSWISD02 OSSWISDOS 05SWiSD04 05SWISDOS

nllmpl. 0550010001 05$0020006 05SD02OOO6-D 05SDD30006 05SD040006 -....pl. OSSD010006 OSSD020006 FD12190002 OSSD030006 ll5SD04OOO6 05SlJ050006

rnalrbr SO SD SD SD SD SO
Hcod. NORMAL DUP DUP NORMAL NORIlAL NORIlAl

q<.lype NIl Nil Nil Nil NIl . NIl

,tltu. NORMAL NDRIlAl NORIIAL NORMAL NORIlAL NORIlAL

&ampl._elIl 1211!WO 1211S1OO 1211S1OO 1211S1OO 1211IlOO 1211IlOO

.,1fId.t.d Y Y Y Y Y Y

MANGANESE 346 J 712 J 1290 J 812 J 109 J 328 J

MERCURY 0.03 0.04 0.04 0.05 U 0.08 U 0.09 J

NICKEL 22.5 92 9.7 1•.5 10.3 12.8

POTASSIUM
"" U

.... U 508U 544U 788 U ll4ll

SEL~lJM 0.93 U '1.1 U 1.0 U 1.1 U 1.8 U l.lU

SiLVER 0.93 U Uv 1.0 U UU 1.8 U 1,1 U

SODIUM ""U .... U SOBU 544U • 788 U S53U

THALLIUM 0.93 U \,1 U 1.0 U 1.1 U 1.8 U l.lU

TIN 5.2 U 5.7 U 5.3 U 9.0 U 9.1 U 5.' U

VANADIUM 15.1 10.5 8.7 11.0 10.2 16.7

ZINC 53.2 110 lOB n.3 31.7 243

1liaellilMOUI Parl.tIn MGlKO)

CYANIDE. 3.2 W 0.70 W I 0.70 W 0.80 W 1.0W 3.8 W

TOTAL ORGANIC CARBON 3100 4000 I 3500 2600 11000 4400
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1•••• )·TETRACtLOROETHANE 3U 3U 4 U 3U 3- U 3-U 3- U 3U 3-U 3- U 3-U 3-U

1.'.I-TRlCtLOROETHANE 3U 3-U 4 U 3-U 3U 3-U 3-U 3-U 3U 3U 3- U 3U

1.1))·IDRACtLOROETHANE 3 U 3U 4U 3-U 3U 3 U 3 U 3U 3U 3U 3 U 3U

1.1)·TRlCtLOROETHANE 3U 3U 4 U 3U 3 U 3U 3 U 3U 3U 3U 3 U -3-U

'.I·OICtLOOOETHANE 3U 3U 4U -3 U 3 U 3U 3- U 3 U 3U 3 U 3 U 3U

1.1·OICtLOOOETHENE 3U 3-U 4 U 3U 3U 3U 3U 3 U 3U 3 U 3- U 3U

'.2.3·TRlCtLOROPROPANE - 3 U 3U 4U 3U 3- U 3 U 3- U 3-U 3- U 3-U 3U 3-U

'.2·018ROMO·3-CfLOROPROPANE 3U 3-U 4 U 3U 3-U 3- U 3-U 3U 3-U 3-U 3- U 3-U

'.2- OIBROMOETHANE 3-U 3-U
• U

3-U 3U 3- U 3- U 3-U 3- U 3-U 3- U 3-U

1.2·01CtLOAOETHANE 3-U 3 U 4U 3-U 3-U 3U 3- U 3U 3-U 3- U 3- U 3- U

',2.0ICtLOOOPROPANE 3-U 3-U
• U

3-U 3U 3- U 3- U 3-U 3U 3-U 3- U 3- U

1,4·010XANE .90 U .90 U 210 U 220U 220U 180 W 190 U 200U '90 W 170 W 210 W .90 U

2·BUTANONE 14U 15 U 20UJ .5 U .5 W 16 U 14 U 14U 14U 14 UJ .5 W 15 U

2-HEXANONE 14U 15 U 20U .5 U 15 U .6 U 14U 14U 14 U 14U 15 U 15 U

3-CtLOAOPROPENE 10 W .0 UJ 14UJ .0 UJ .0 UJ llUJ 9 UJ 9UJ .0 UJ 9UJ .0 UJ .0 UJ

4·METHYL·2·PENTANONE 14U .5 U 20U .5 U '5 U .6 U 14U 14U 14U 14 U .5 U 15 U

ACETONE 14U 15 U 20U .5 U .5 U 16 U 14U 14U 14U 14U .5 U '5 U

ACETONITRILE 77U 7. U 84U I6U 69U 72 UJ 74 U 79U 77W IOUJ 83UJ 77U

ACROlEIN 48UA 49 VR 66 UA 51 UR 5. UR 53UA 45 UA 47 UA 48 UA 45 UR 51 UA 49 UR

ACRYlONITRtE I. UA 10 VR 14 UR 10 VR 10 VR 11 UA 9UA 9 UR I. UA 9 UR '0 UA .0 UR

BENZENE 3 U 3 U
• U

3-U 3-U 3 U 3 U 3-U 3U 3U 3- U 3- U

BAOMODlCHl.OROMETHANE 3 U 3U 4 U 3- U 3U 3-U 3 U 3-U 3-U 3-U 3- U 3- U
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3U 3-U 3-U 3-U 3-U 3U 3U 3- U 3-U

BAOMOMETHANE 3 U 3U 4 U 3U 3-U 3U 3 U 3-U 3U 3-U 3- U 3-U

CARBON OISlA.FIOE 3 U 3U 4 U 3U 3- U 3- U 3- U 3U 3- U 3U 3- U 3-U

CAABON TETAACtLORlOE 3 U 3U 4 U 3-U 3-U 3U 3- U 3-U 3, U 3U 3- U 3 U

CtLOAOBENZENE 3U 3 U 4 U 3U 3 U 3-U 3- U 3-U 3- U 3-U 3- U 3-U

CtLOAOOIBROMOMETHANE 3-U 3U 4 U 3U 3- U 3-U 3- U 3- U 3U 3-U 3- U 3-U

CtLOROETHANE 3-U 3U 4 U 3U 3-U 3U 3- U 3-U 3-U 3U 3- U 3-U

CHlOROFORM 3U 3U
• U

3U 3- U 3-U 3- U 3-U 3U 3U 3- U 3-U

CtLOAOMETHANE 3-U 3U 4 U 3-U 3U 3 U 3-U 3- U 3U 3U 3- U 3- U
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• U

3-U 3U 3- U 3 U 3-U 3U 3U 3- U 3- U

as-'.2·OICHlOROETHENE 3-U 3U 4 U 3-U 3U 3- U 3U 3U 3-U 3U 3- U 3-U
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METHYl IODIDE 3U 3U 4 U 3 U 3- U 3-U 3- U 3-U 3-U 3-U 3-U 3U
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3-U 3-U 3-U 3- U 3-U 3U 3- U 3-U 3-U

TAANS-l,2·DlCtLOROETHENE 3U 3U 4 U 3-U 3-U 3- U 3U 3- U 3U 3U 3-U 3U
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IWIIllI 09 09 09 09 09 09 09 09 09 09 09 09

IouOon O9S801 O9SB02 O9S802 O9SBO> 095804 095805 O9SBD8 D9S801 D9S8oa O9S809 D9S810 095811

nAmpie 09SB01011D 09SBD2D601 09SB0206OJ.D O9SB030408 O9SB04O'D8 09SB050C06 D9S8060al0 O9SB07V709 D9S80a0408 O9SBD90al0 D9S81002lM O9S8110...

umpl. 0958010110 D9S8020601 FDI1300003 O9SB.,.... 095B040408 09S80~ O9SB060810 O9SB07V709 D9S8_ O9S8D90al0 D9S81002lM D9S8110...

malriJ SB S8 SB SB S8 SB S8 SB S8 S8 S8 sa
uc:ode NORIIAl CUP DUP NORMAL NORMAl NDRIIAl NORIIAl NORIIAl NORIIAl HORIIAl NORIIAl NDRIIAl

d-pth_"'1g e· 1O a·a a·, .., .., .., a·l0 7,' ,., '-10 2-' .-,
q<.lypo Nil NM Nil Nil Nil Nil Nil NIl NIl NIl Nil Nil...... NDRIIAl NORIIAL HORIIAl NORIIAL NORMAl NORIIAL NORIIAl NORIIAl NDRIIAl NORMAl NORIIAl NORIIAl

Mmpt,_dal l1m.1lO 1113Q/OO llm.1lO 1113Q/OO 121_ 1210100 121_ 1210100 12/5/00 121WO 1113_ 121WO

va8d..ted Y Y Y Y Y Y Y Y Y Y Y Y

TRANS-l,3-DICtt.OROPAOPENE 3 U 3U
• U

3U 3U 3 U 3U 3 U 3U 3U 3U 3U

TRANS-l.4-0lCtt.ORQ.2,BUTENE 3U 3 U
• U

3U 3 U 3U 3 U 3 U 3 U' 3 U 3U 3 U

TRiCHLORJETHENE 3 U 3U
• U

3U 3 U 3U 3 U la 3U 3U 3U 3 U

TRiCHLORJFLUOOOMETHANE 3 U 3U .U 3U 3 U 3U 3 U 3 U 3 U 3U 3U 3 U

VINYL ACETATE 29U 29U
" U

31 U 31 U 32U 27 U 28U 29U 27U :lOU 29U

VINYL CHLORIDE 3 U 3 U
• U

3U 3 U 3 U 3 U 3U 3 U 3U 3U 3 U

XYLENES, TOTAl 3 U 3U
• U

3U 3 U 3 U 3U 3 U 3U 3U 3U 3U

_V."OI.. (UGlKOI

1,~',S-TETRACtt.ORJBENZENE 3BOU 380U .20 U 410 U 3BOU 390U 390U 380U 390U 370 U OOOU 390U

1,2,HRlCHLORJBENZENE 3llOU 380U <2OU 410 U 3llOU 390U 390U 3llOU 390U 370 U OOOU 390U

1,2·0ICtt.OAOOENZENE 3BOU 3BOU '20 U 410 U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

1,3-01Ctt.OR08ENZENE 3llOU 3llOU '20 U <lID U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

1,.·OICtt.OROOENZENE 3IOU 3llOU .20 U 410 U 3BOU 390U 390U 380U 390U 370 U OOOU 390U

1,4-NAPtITHOOUINONE 380U 3BOU .20 U "'0 U 380U 390U 390U 380U 390U 370 U OOOU 390U

1,4-PHENYLENEDIAMINE 3llOU 380U <2OU 410 U 380U 390U 390U 3IOU 390U 370 U OOOU 390U

l·NAPHTHYLAMINE 3llOU 380U '20 U 410 U 3llOU 390U 390U 3IOU 390U 370 U OOOU 390U

2,2',OXYBISlI-eH.OROPROPANEl 3BOU 380U <2OU 410 U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

2,3,',6-TETAACHLORJPffONOL 380U 3BOU '20 U -410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2,',5·TRiCHLORJMNOL 3BOU 3llOU <2OU 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2,',6·TRlCHLORJPHENOI.· 3BOU 3llOU '20 U 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2,4-0lCtt.OROPHENOL 380U 380U .20 U 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2,'·DIMETHYLPHENOL 3BOU 380U <2OU 410 U 3llOU 390U 390U 3IOU 390U 370 U OOOU 390U

2.4-OINITROPHENOI. 3llOU 380U <2OU <410 U 380U 390U 390U 3IOU 390U 370 U OOOU 390U

2,6-DICtt.OROPHENOI. 380U 3llOU '20 U 0410 U 3IOU 390U 390U 3IOU 390U 370 U OOOU 390U

2·ACmLAMINOFLUORENE 380U 380U '20 U 410 U 3llOU 390U 390U 3IOU 390U 370 U OOOU 390U

2-Ctt.ORONAPHTHALENE 380U 3llOU '20 U 410 U 380U 390U 390U 3IOU 390U 370 U OOOU 390U

2,Ctt.OROPHENOL 3llOU 380U 420 U 410 U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

2·METHYlNAPHTHALENE 6U au 6 U aw 6.00 U 6.00 U 8,00 U 8.00 U 8,00 U 600 U 8U 800 U

2·METHYLPHENOL 3llOU 380U '20 U 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2·NAPH!HYLAMINE 380U 380U .20 U 410 U 380U 390U 390U 380U 390U 370 U '00 U 390U

2-NITRJANILINE 3llOU 380U '20 U ·uo U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

2-NITRJPffONOL 3llOU 3llOU '20 U 0410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

2·PICOI.INE 3llOU 3llOU '20 U 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

3,3'·OICHLOROOENZIDINE 380U 3llOU '20 U ... 10 U 380U 390U 390U 360U '390 U 370 U OOOU 390U

3,3'·DIMETHYLBENZIDINE 360U 3llOU '20 U 410 U 380U 390U 390U 3llOU 390U 370 U OOOU 390U

3-METHYLCffJlANTHRENE 380U 380U 420 U 4tO u 380U 390U 390U 3llOU 390U 370 U OOOU 390U

3-NITRJANlLlNE 3llOU 3IOU <2OU 410 U 380U 390U 390U 380U 390U 370 U OOOU 390U

',6-01N1TRQ.2·METHYLPHENOI. 3BOU 380U '20 U 410 U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

.·AUINOBIPHENYL 3llOU 380U '20 U 410 U 3llOU 390U 390U 360U 390U 370 U OOOU 390U

4-BR:lMOPHENVL PHENYL ETHER 3llOU 380U '20 U Cl0 U 380U 390U 390U 380U 390U 370 U OOOU 390U

c.ett.ORQ.3-METHYLPHENOL 3llOU 3llOU c20 U 410 U 3llOU 390U 390U 3llOU 390U 370 U OOOU 390U

.-Ctt.OROANILINE 3BOU 3llOU '20 U 410 U 3llOU 390U 390U 3llOU 390U 370 U OOOU 390U

.-Ctt.OROPHENYL PHENYL ETffOR 3llOU 3llOU '20 U 410 U 3llOU 390U 390U 3llOU 390U 370 U OOOU 390U

'-METHYLMNOL 3llOU 3llOU '20 U 410 U 380U 390U 390U 360U 390U 370 U OOOU 390U

4-N1TR:lANLINE 3llOU 380U .20 U 410 U 3BOU 390U 390U 360U 390U 370 U 400U 390U

4-NITRJMNOI. 3BOU 380U <2OU 410 U 3llOU 390U 390U 380U 390U 370 U OOOU 390U

.-NITRlOUJNOLINE·I.QXIOE 3BOUR 3BOUR '20 UR "0 UR 380 UR 390 UR 390 UR 380 UR 390 UR 370 UR OOOUR 390UR

S-NITOO.Q.TOI.UlDINE 3BOU 380U .20 U 410 U 3BOU 390U 390U 380U 390U 370 U 400U 390U

7,12·llIMETHYLBENZlA)ANTHAACENE 3llOU 380U <2OU 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

~
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Ioeollon 09$801 095802 095802 095803 095804 09SBOS 095806 095807 09SBO& C19SBC19 09SBI. 09SBll
noampI. 0958.10&1. 09SB02lISOI Cl9SB02lISOI-O 0958030406 C19sa...... 0958050406 0958060810 CI9SB.707C19 lI9SB.80406 0958090.1. lI9SBl00204 lI9SBll....
IImpi. 09580'0110 C19SB02lISOI FD',300003 09SBD30~ C19SB...... 0958050406 0958060810 Cl9SB070709 lI9SBO&.... 0958090.1. 09SBl00204 09SBll....
mahb 58 SB SB SB SB 58 SB sa SB 58 SB SB_od. NORIlAL DUP DUP NORMAl NORMAl

,
NORMAl NORllAl NORllAl NORMAl NORMALNORMAl NORMAl

depth_rang .·1. , ,., ,., 4·' 4·' 4·' 1·'0 7·9 4·' 1-10 2·4 4·'
'lC.1ypo NY NY NM NM NM NM NM NM NY NY NY NY
statu, NORIlAL NORllAl NORIlAL NORMAl NORIlAL NORMAl NORIlAL NORMAl NORIlAL NORMAl NORMAl NORMAl
umpl._dal 11/S1WO 111301OO 11131WO 11I3WOO 121..... 121..... 121..... 12/..... 12/W1 12/..... 1113lWO 12/.....

Vatkllt8d Y Y Y Y Y Y Y Y Y Y Y Y

AA·D1METHYU'HENETHYlAMINE 770U no U ll40U &2OU no U 780 U 780U 770U 780W 750 U 790U 780 U

ACENAPHTHENE 8U 8 U 8U 8W 8.00 U 800 U 8.00 U 8.00 U 8.00 U 8.00 U 8U 8.00 U

ACENAPHTHYlENE 8U 8U 8U 8W BOO U 8.00 U '.00 U 8.00 U 8.00 U 8.00 U 8U 8.00 U

ACETOPI£NONE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

AN~INE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

ANTHRACENE 8U 8 U 8U 8W 8,00 U 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U B U 800 U

AAAMlTE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U
BENZO A)ANTHAACENE 8U 8 U 25J 8W 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U 8U 8.00 U

BENZO(AlPVRENE 8U 8 U 35J BW 8.00 U 8.00 U 8.00 U 8.00 U 800 U 8.00 U BU 8.00 U

BENZO(B)FlLOIWlTHENE 8U 8 U 38J BW 8.00 U 800 U 8.00 U 8.00 U 8.00 U 800 U BU 8.00 U

BENZO{G,H,IJPERYLENE 8U 8 U 17J 8W 8.00 U 8.00 U 8.00 U 8.00 U ·800 U 8.00 U BU 8.00 U

BENZO(K)FlLOIWlTHENE 8U 8 U 32 J 8W 8.00 U 800 U 8.00 U 800 U 8.00 U 8.00 U B U 8.00 U

BENlYL AlCOHlL 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 300U
BIS{2-CHlORlETHOXY)METHANE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 300U

BIS(2oCHlORlETHYlIETHER 380U 380U 420 U 410 U 380U 300U 300U 380U 300U 370 U 400U 300U

BIS{2·ETHYlHEXYlIPHTHAlATE 380U 380U 420 U 4'0 U 380U 300U 300U 660 390U 370 U 400U 300U

BUTYl BENlYL PHTHAlATE 380U 380U 420 U 410 U 380U 390U 300U 380U 390U 370 U 400U 300U

Clt.OROBENZIlATE 380U 380U 420 U 410 U 380U 390U 3!IOU 380U 3!IOU 370 U 400U 3!IOU

CHRYSENE 8U 8 U 33J 8W 8.00 U B.OO U 8.00 U B.OO U 8.00 U 8.00 U 8 U 8.00 U

OI-N·BUTYl PHTHAlATE 380U 380U 420 U 410 U 380U 390U 3!IOU 380U 3!IOU 370 U 400U 390U

OI-N-OCTYl PHTHAlATE 380U 380U 420U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

OIAlLATE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 300U

DIBENZov\'H)ANT>flACENE 8U 8 U 8U 8W 8.00 U 8.00 U B.OO U 8.00 U 800 U 8.00 U BU B.OO U

DIBENZOFlmN 380U 380U 420 U 410 U 380U 300U 390U 380U 390U 370 U 400U 3!IOU

DlETHYl PHTHAlATE 380U 380U 420 U 410 U 380U 390U 390U 380U 3!IOU 370 U 400U 390U

DIMETHOATE 380U 380U 420 U 410 U 380U 300U 390U 380U 390U 370 U 400U 390U

DIMETHYl PHTHAlATE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

DlPHENYlAMNE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

DlSUlFOTON 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

ETHYl METHANE SUlFONATE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

ETHYl PARATHION 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

FAMPIMl no UR 770 UR 840 UR &20 UR no UR 700 UR 780 UR 770 UR 780 UR 750 UR 790UR 780 UR

FlLORANTHENE 8U • U 41J 8W 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U 8.00 U BU 8.00 U

FlLORENE 8U 8 U B U 8UJ 8.00 U B.OO U B.OO U 800 U 8.00 U 8.00 U 8U 8.00 U

HEXACHlOROBENZENE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

HEXACHlOROBUTADIENE 380U 380U 420 U 410 U 380U 390U 390U 3aoU 3!IOU 370 U 400U 3!IOU

HEXACHlOROCYClOPENTAD1ENE 380U 380U 420 U 410 U 3aoUJ 390W 390W 380W 390U 370 W 400U 390U

HEXACHlOROETHANE 380U 380U 420 U 410 U 380U 390U 390U 380U 3!IOU 370 U 400U 390U

HEXACHlOROPROPENE 3aoU 380U 420 U 410 U 380U 390U 390U 380U 3!IOU 370 U 400U 390U

INDENO(I,2.3-eD)PVRENE 8 U 8 U " J 8UJ 8.00 U 8.00 U 8.00 U 8.00 U 800 U 8.00 U 8U 8.00 U

ISODRIN 380U 380U 420 U 410 U 380U 390U 390U 3aoU 3!IOU 370 U 400U 390U

ISOPHORONE 380U 380U 420 U 410 U 380U 390U 3!IOU 380U 3!IOU 370 U 400U 390U

1S0000ROlE 380U 380U 420 U 410 U 380U 390U 390U 3aoU 390U 370 U 400U 390U

KEf'ONE 380 UR 380 UR 420UR 410 UA 380 UR 390 UR 390 UR 3ao UR 390 UR 370 UR 400UR 390 UR

METHAPYR~ENE 380U 380U 420 U 410 U 380U 390U 390U 3aoU 3!IOU 370 U 400U 390U

METHYl METHANE SU-FONATE 380U 380U 420 U 410 U 3aoU 390U 390U 380U 390U 370 U 400U 390U

METHYl PARATHION 380U 380U 420U 410 U 380 W 390W 390 UJ 3ao W 3!IOU 370 W 400U 390W

N-NITROSO-D1·N·PROPYlAMINE 380U 380U 420 U 410 U 380U 390U 390U 3aoU 390U 370 U 400U 390U

N-NITROSOOl-N-BUTYI.AMINE 380U 380U 420 U 410 U 380U 390U 390U 380U 390U 370 U 400U 390U

.t',,',

-~.;

-.'
~

~?'.

·;;··~·\;~r
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owmu .. .. .. .. .. 09 09 09 09 ... 09 09

Ioc.IlIon 09SB01 D9SB02 O95B02 095803 ..SB04 095805 D9SBM 095807 D9SB0I 095809 095810 095811

numple 0958010110 ..58020601 0958020601-0 "S8~ 09SB04O... 09580_ 0958060110 D958071l1U9 D9SB0I0408 0958090110 0958100204 0958,,_

....".. 0958010110 0958020601 FD11"003 O95B~ 0958040406 09580_ 0958060110 D9SB07lI1U9 D9SB0I0408 D9SBD9OI10 O95B1002lM 09581,_

...Irh SB SB 58 SB S8 SB 58 sa sa 58 SB S8

.- NORMAL DUP DUP NORMAl NORMAL NORMAL NORMAL NORMAl NORMAl NORMAl NORMAl NORMAl

npth_'lng 1·10 1·1 '·1 4·' 4·' 4·1 1·10 7·' 4·' '·10 2·4 4·1

qc_type NM NY NM NM NM NM NM NIl NM NIl NY NM

stltu, NORMAl NORMAL NORMAL NORMAL NORMAL NORMAl NORMAl NORMAl NORMAl NORMAl NORMAl NORMAl

....".._..., 1t/S0ID0 1113WOO l1f.1lWO 11130/00 .2/4/lIO 12/4/lIO 12/4/lIO 12/4/lIO 12/S1Oll 12/4/lIO 11131WO 12/4/00

vtlld&ltd Y Y Y Y Y Y Y Y Y Y Y Y

i'l-NITROSOOIETHYlAMINE 380U 380U 420 V 410 U 380U 390 V 390 V 380 V 390 V 370 V 400 V 390 V

i'l-NITAOSOOIMETHYlAMINE 380 V 380U 420 V 410 U 380 V 390 V 390 V 380 V 390· V 370 V 400 V 390 V

i'l-NITROSOMETHYlETHYlAMINE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

i'l-NITAOSOMORPHOlINE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

i'l-NITROSOPIPERlOINE 3llOU 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

i'l-NITAOSOPYRRa.IDINE 380U 380U 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

NAPHTfW.ENE IV BV 1\ IW B.OO V 1.00 V B.OO V 8.00 V B.OO V 1.00 V BV 8.00 V

0.0.0.TRlETHYl PHOSPHOROTHIOATE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

o.TQlVIDINE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

P.fllIMETHYlAMINO}AZOBENZENE 380U 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

PENTACH.OAOBENZENE 380 V 380 V <20 V 410 U 380 W 390W 3SOW 380W 390 V 3711 W 400 V 390 W

PENTACH.OROETHANE 380 V 380U 420 V ,UO U 380 V 390U 390 V 380 V 390 V 3711 V 400 V 390 V

PENTACH.ORONITR06ENZENE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 3711 V 400 V 390 V

Pf£NACETIN 380 V 380 V <20 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

PHENANTHRENE I V 8 V 33J BW 8.00 V 800 V B.OO V 1.00 V B.OO V 100 V 8 V 800 V

PHENOl. 380U 380 V 420 V 4tO U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

PlfJRATE 380 V 380 V 420 V 410 U 380 V 390 V 390 V 380 V 390 V 370 V 400 V 390 V

PRONAMIDE 380 V 380U 420 U 410 U 3llOU 390U 390 V 3llOU 390U 370 U 400U 390U

PYRENE BU 8U 41 J BW 8.00 V BOO U 8.00 U B.OO V 800 V B.OO U B U 8.00 V

PYRIDINE 3llOU 380U <20 U 410 V 380 V 390U 390U 380U 390U 370 U 400U 390U

SAFOOlE 380U 380U 420 U 410 U 380U 390 V 390U 380U 390U 370 U 400 V 390U

SLlFOTEPP 380U 380U <20 V 410 U 380 V 390 V 390U 380U 390U 3711 U 400U 390U

THONAZIN 380·V 380U <20 V 410 U 380U 390U 390U 380U 390U 370 U 400U 390 V

P..U,lda (UQ/KGI

....·000 3.1 W 38 W 4,2 W 4.1W 38 V 38 V 3.9 U 3.1 U 3.9 U 3.7 V 3.9 W 3.B U

4.4'·ODE 38 W 38 W 4.2 W 4.IUJ 38 U 3.B V 39 U 38 U 3.9 U 3.7 V 3.9 W 3.B U

4.4'-OOT 3.8 W 3.8 W 4,2 W 4.tllJ 3.8 U 38 U 3.9 U 3.8 U 3.9 V 3.7 U 39 W 3.B V

AlDRIN 2.0 W 20 W 2.2 W 2.1 W 2.0 V 20 V 2.0 V 2.0 V 2.0 V 1.9 V 2.0 W 20 V

AlPHA·8He 2.0 W 2.0 W 22 W 2,1 W 20 V 2.0 V 2.0 V 2.0 V 2.0 V 1.9 U 2.0 W 2.0 V

AlPHA-GH.ORDANE 2.0 W 2.0 W 2.2 W 2.1 UJ 20 V 2.0 V 2.0 V 2.0 V 20 V 1.9 V 20 W 2.0 V

AROQ.OR·1016 38W 38W <2 W 41W 38V 38V 36V 38V 39V 37 V 36W 39V

AROQ.OR·I221 78W 76 W 84 VJ 8' W 78 V nv 7B V 78V 78V 74 V 79W nv
AROQ.OR·I232 38W 38 UJ <2 VJ 41 UJ 38U 38V 36V 38V 36V 37 V 39W 38V

AROQ.OR·1242 38W 38 VJ <2 W 41 UJ 38V 38V 39V 38V 39V 37 V 36W 38V

AROQ.lJR.12<8 38W 38W <2 W 41W 38V 38V 36V 38V 39V 37 V 36W 38V

AROQ.OR-I25< 38W 38W <2 W <IW 38V 38V 36V 400 39V 37 V 36W 38V

AROQ.OR-I260 38W 38W <2 W 41W 38V 38V 36V I 38V 39V 37 V 36W 38V

8ETA-8He 20 W 2.0 lJJ 2.2W 2.1 W 2.0 V 2.0 V 20 V 2.0 V 2.0 V 1.9 V 2.0 W 20 V

DElTA-8He 2.0 W 2.0 W 22 W 2.1 UJ 2.0 V 2.0 V 2.0 V 2.0 V 20 V 1.9 U 2.0 W 2.0 V

OIRORIN 38 W 38 W <.2 W 4.1 UJ 38 V 38 V 3.9 V 14 R 3.9 V 3.7 V 3.9 W 3.8 V

ENDOSLlFAN I 20 W 2.0 W 2.2 W 2.1 W 2.0 V 2.0 V 20 V 2.0 V 2.0 V 1.9 U 2.0 W 2.0 V

ENDOSUlFANII 38 W 38 W 4.2 UJ 4.1 UJ 3.8 V 38 V 39 V 24 R 3.9 V 3.7 V 3.9 W 3.8 V

ENOOSUlFAN SWATE 38 W 38 W 42 UJ 4.1 UJ 38 V 38 V 3.9 U 3.8 V 3.9 V 3.7 V 39 W 38 V

EHDRIN 38 W 38 W 4.2 UJ 4.1 W 3.8 V 38 V 3.9 U 14 R 3.9 V 3.7 V 3.9 W 38 V

ENDRIN AlDEHYDE 3.8 W 38 W <.2 W 4.1UJ 38 V 3.8 V 3.9 V 3.8 V 3.9 V 3.7 W 3.9 W 38 V

GAMMA·BHe IliNDANE 2.0 W 2.0 W 2.2 W 2.1 W 20 V 2.0 V 2.0 V 2.0 V 2.0 V 1.9 V 2.0 W 2.0 V

GAMMA-GH.ORDANE 2.0 W 2.0 W 2.2 W 2.1 UJ 2.0 V 2.0 V 2.0 V 2.0 V 2.0 V l,g U 20 W 20 V

HEPTACH.OR 2.0 W 2.0 W 2.2 W 2.\ W 20 V 2.0 V 2.0 V 2.0 V 20 V 1.9 V 20 W 2.0 V

HEPTACH.OR EPOXIDE 2.0 W 20 W 2.2 W 2.1 W 2.0 V 2.0 V 2.0 V 2.0 V 2.0 V 1.9 V 2.0 W 2.0 V
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location I19SBOI 09SB02 OSSB02 095803 I19SB04 I19SBOS I19SB06 I19SB07 OSSB" O9SB1I9 Q9SBl0 O9SB1l

ntompl. 09$8010110 I19SB0206OI OSSB0206DI-O I19SB030406 O9SB040406 OSSB050406 095B060810 09SB0707ll!l OSSBlII0406 09SBooaa10 O9SB1_ O95Bll_

umpl. I19SB010810 095B0206OI FD11300003 09SBDS0406 09SB040406 095B050406 09SB060810 09SB0707U9 09SBlII0406 095B090810 O95Bl_ Q9SBll_

Il1lItrlI 58 SB SB SB 58 SB 58 58 58 58 SB 58- NORMAL OUP OUP NORMAL NORMAL NORIIAL NORMAL NORMAL NORMAL NORMAL NORIIAL NORIIAL

d1IpdU ang .·10 .-8 ,.. 4·' 4·. 4-6 .-10 7-8 4·8 8-10 Z·4 4-.

qc-Iypo NM NY NY NY NM NY NIl NY NM NIl NIl NY
.ta... NORMAL NORMAL NORMAL NORMAL NORIIAL NORMAL NORMAL NORIIAL NORIIAL NORMAL NORMAL NORMAL

sampll_dll 11136'00 1113lWO llJ3lWO llf.1lWO 12/4100 12/4100 12/4100 • 12/4100 lV5100 12/4100 11136'00 12/4100

villdat.d Y Y Y Y Y Y Y I Y Y Y Y Y

METHOXYCtLOR 20W 20 UJ 22W 21 W 20U 20U 20U : 20U 20U ItU 20W 20U

TOXAPHENE 200W 200 W 220W 210 W 200U 200U 200U 200U 200U 100 U 200W 200U

HorllI.... UOIKG

2.4,5·T 3.1 U 3.1 U 3.4 U 3.3 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.0 U 3.2 U 3.1 U

2.4.5-TP (S1LVElQ 3.1 U 3.1 U 3.4 U 3.3 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 3.0 U 32 U 3.1 U

2.4·0 3.1 U 31 U 3.4 U 3.3 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 30 U 32 U 13 R

DlNOSEB 3.1 U 3.1 U 3.4 U 3.3 U 3.1 U 3.1 U 3.1 U 3.1 U 3.1 U 30 U 32 U 28R

HEXACtLOROPHENE o.n U o.n U 0.85 U 0.83 U o.n U 0.78 U 0.79 U o.n U 0.79 U 0.75 U 0.80 U 0.78 U

PENTACtLOROPHENOL o.n U on U 0.85 U 083 U o.n U 0.71 U 0.79 U o.n U 0.79 U 0.75 U 0.00 U 1.4J

1no<_Ics(llQ/KGI

ALUMINW 9690 J 9400 J 10600 J 11lXlOJ 8340 8930 9820 7400 7370 3210 1GOlO J 8330

ANTIMONY 0.85 U 089 U 0.98 U 1.9 0.83 W 0.813 W 1.7J 085 W 0.87 W 0.14 W 0.93 U O.llIIW

ARSENIC 3.0 22 2.B 3.0 3.4 J 4.8 J 3B J 3.4J 3.3 J 0.26 J 5.8 4,8 J

BARIUM 52.5J 94.2 J 91.9J 108 J 34.3 J 41.7 J 92.7 J n.lJ 30.3 J 15.8 J S1.5J 00.3 J

BERYlliUM 0.87 U 1.0 J 0.91 U 0.93 U 0.89 U 0.92 U 0.91 U 1.0 J 0.94 U 0.82 U 0.85 U 0.14 U

CADMIUM 0.57 U 0.82 U 0.91 U 0.93 U 0.89 U 0.92 U 0.91 U 0.89 U 0.94 U 0.82 U 0.85 U 0.14 U

CALCIUM 400 J 602 J .... J 004J 447 W 458 W 1740 J 515 J 472 W 409 W I7611J 1380 J

CHROMIUM 11.7 12.0 13.0 13.9 12.6 J 12.9 J 12.7 J 9.1 J 8.8 J 3.0 J 12.2 10.1 J

COBALT 5.8 J 13.8J 21.2 J 32.2 J 8.0 4.3 7.0 37,0 4.9 1.4 4.9 J 12.11

COPPER 6.1 J 11.5 J 13.7 J 8.2 J 9,8 J 11.2 J 13.5 J 11.6J 9.1 J 2.3 J 12.1J 7.2 J

IRON 17000 31000 28500 29100 26:lOO 18100 18200 24200 26200 2810 18000 13100

LEAD 11.5 J 13.8 J 13.4 J 13.4J 13.2 J 10.1 J 15.2 J 15.9 J 8.5 J 6.7 J l1.3J 14.6 J

MAGNESIUM .25 J 2510 J 2900 J lGOO J 2010 J 1570 J 1550 J 1270 J 785 J 409U 1350 J 1000 J

MANGANESE 117J 335 J 60S J 275 J 118 J 106 J 255 J 'SIJ 14.7 J 4,4 J 236 J 516 J

MERCURY 0.05 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.03 0.04 U 0.04 U 0.04 U 0.05 U 0.05

NICKEL 7.0 J 24,3 J 29.0 J 13.1 J 12.6 8.0 •.5 14.8 8.1 2.7 62 J •.4

POTASSIUM 434 W 411 W 4G8 J 414W 447 W 458 W 630 J 443W 472 W 409W 424 W 416 W

SELENIUM 0.67 U 0.82 U 0.91 U 0.93 U 0.89 U 0.92 U 0.91 U 0.89 U 0.94 U 082 U 0.85 U 0.14 U

SILVER 0.87 U 0.82 U 0.91 U 0.93 U 0.69 U 0.•2 U 0.• ' U 0.89 U 0.94 U 0.82 U 0.85 U 0.14 U

SOOIUM 434U 411 U 453 U 414U 447 U 458 Ii 454U 443U 472 U 409U 424 U 418 U

THALUUM 0.67 U 0.62 U 0.91 U 0.93 U 0.89 U 0.92 U 0.91 U 0.89 U 0.94 U 082 U 0.85 U 014 U

TIN 4.2 W 4.4W 4.• W UW 42 W 4.3 W 4~ W 42W 4.3 W 4.2 W 4.6 W 4.3 W

VANADIUM 1•.0 15.9 17.9 2U 19,8 J 20.1 J 22.4 J 13.3 J 13.5 J 2.4 J 19.7 19.4J

ZINC 17.5 J 73.6 J 79.9J 36.4 J 49.1 J 30.5 J 37.3 J 39B J 29.4 J •.• J 30.6 J 28.7 J

IlilcIllaneouJ ',ram••'
CATION EXCHANGE CAPACITY MEa/' 6.7 100 13.0 J 7.4J 76

CYANIDE MG'KG 0.60 W 0.60 UJ 0.60 W 0.60 UJ 1.0 W 1.0 W 1.0 UJ 1.0 W 1.0 UJ 1.0 W 0.60 W 1,0 W

PH S.U. 5.1J 5.5 J .,g J 4.3 J 6.• J

TOTAL ORGANIC CARBON MG'KG 1200 2200 2400 1000 U 6500
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•
swmu 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09
location 09-02 09-03 09-04 09-07 09-10 09-10 09-12 09-WTP5 09-WTP8 O9TOI O9T02 O9T03 O9T04 O9T05 O9T05
nsample O9GW0201 O9GW0301 O9GW0401 09GW0701 O9GW100l O9GW100t·D O9GW120t O9GWTP0501 O9GWTP0601 O9GWT010l O9GWT0201 O9GWT0301 O9GWT0401 O9GWTOSOI 09GWT0501-D
sample O9GW0201 O9GW0301 O9GW0401 09GW0701 O9GW100l FD013l0l0t O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT010l O9GWT0201 O9GWT030t O9GWT0401 O9GWT0501 FDOI300tOt
sacode NORMAL NORMAL NORMAL NORMAL DUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP DUP
qc_type NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
samole clat 1/30101 211/01 1130101 1/31/01 1/31/01 1/31/01 211101 1/23101 1123101 1/31/01 212101 211/01 212101 1/30101 1/30101
Volatile Oraanlcs UGIL
1 11 2-TETRACHLOROETHANE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ill-TRICHLOROETHANE 1 U 26 SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,122-TETRACHLOROETHANE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 05 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U
1 1,2-TRICHLOROETHANE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 l-DICHLOROETHANE 1 U 14 SOU 1 U 1 U 1 U 1 U 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U
1,I-DICHLOROETHENE 0.5 U 6.4 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 2 3-TRICHLOROPROPANE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-DIBROMQ-3-CHLOROPROPANE 1 UJ 1 U SOU 1 U .1 UJ 1 UJ 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 UJ 1 UJ
1,2-DIBROMOETHANE 0.5 U 0.5U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 2-DICHLOROETHANE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROPROPANE 0.5 U 0.5 U 25 U 0.5 U ·0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
14-DIOXANE 100 U 100 U 100 U 100 U 100 U 100 U 100.U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2-BUTANONE 5 UR 5 UR 250 UR 5 UR 5 UR 5 UR 5 UR 5 U 5 U 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
2-HEXANONE 5 UR 5 UR 2SO UR 5 UR 5 UR 5 UR 5 UR 5 U 5 U 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
3-CHLOROPROPENE 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-METHYL-2-PENTANONE 5 U 5 U 250 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ACETONE 5 UR 5 UR 250 UR 5 UR 5 UR 5 UR 5 UR 5 UJ 5 UJ 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
ACETONITRILE 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40U 40U 40U 40U 40 U 40U 40U 40U
ACROLEIN 10 UR 10 UR SOO UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR
ACRYLONITRILE 5 UR 5 UR 250 UR 5 UR 5 UR 5 UR 5 UR 5 U 5 U 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
BENZENE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMODICHLOROMETHANE 0.5 U. 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOFORM 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
BROMOMETHANE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CARBON DISULFIDE 1 UJ 1 UJ SO UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 U 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
CARBON TETRACHLORIDE 0.3 U 0.3 U 15 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 03 U 0.3 U 0.3 UJ 0.3 U
CHLOROBENZENE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CHLORODIBROMOMETHANE 1 U 1 U 50 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CHLOROETHANE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1· U 1 U
CHLOROFORM 0.3 U 0.3 U 15 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
CHLOROMETHANE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U
CHLOROPRENE 10 U 10 U SOO U 10 U 10 U 10 U 10 U to U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
CIS-l,2·DICHLOROETHENE 1 U 69 130 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.7 1 U 1 U 1 U 1 U
CIS-l3-DICHLOROPROPENE 0.3 U 0.3 U 15 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
DIBROMOMETHANE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U· 1 U 1 U
DICHLORODIFLUOROMETHANE 1 UJ 1 U . SO U 1 U 1 UJ 1 UJ 1 U 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U 1 UJ 1 UJ
ETHYL METHACRYLATE 10 U 10 UJ 500 UJ 10 UJ 10 U 10 U 10 UJ 10 U 10 U 10 U 10 UJ 10 W 10 UJ 10 U 10 U
ETHYLBENZENE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
ISOBUTANOL 40 U 40U 40U 40 U 40 U 40 U 40 U . 40 U 40 U 40U 40 U 40U 40 U 40 U 40 U
METHACRYLONITRILE 1 UR 1 UR SO UR 1 UR 1 UR 1 UR 1 UR 1 U 1 U 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR
METHYL IODIDE 10 UJ 10 U 500 U 10 U 10 UJ 10 UJ 10 U 10 U 10 U 10 W 10 U 10 U 10 U 10 W 10 UJ
METHYL METHACRYLATE 10 U 10 U 500 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE 1 U 1 U 56J 1 U 1 U 1 U 1 U 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U
PROPIONITRILE 40 U 40 U 40U 40U 40 U 40 U 40 U 40 U 40U 40 U 40U 40 U 40U 40U 40U
STYRENE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 1 U 1 U 50 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TOLUENE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TRANS·1 2-DICHLOROETHENE 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TRANS-13·DICHLOROPROPENE 0.5 U 0.5 U 25 U 0.5 U 05 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TRANS·1 4·DICHLORQ-2-BUTENE 10 U 10 U SOO U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
TRICHLOROETHENE 1 U 55 SOU 1 U 1 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TRICHLOROFLUOROMETHANE 1 UJ 1 U SOU 1 U 1 UJ 1 UJ 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U 1 UJ 1 UJ
VINYL ACETATE 10 UJ 10 UR SOO UR 10 UR 10 UJ 10 W 10 UR 10 UJ 10 W 10 W 10 UR 10 UR 10 UR 10 UJ 10 UJ
VINYL CHLORIDE 0.5 U 0.5 U 25 U 0.5 U 0.5 U 0.5 U 0.5 U l·U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
XYLENES TOTAL 1 U 1 U SOU 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U lU
$eml·Volallle Oraanlcs UGiL

11 24 5-TETRACHLOROBENZENE 5 U I 5 U 5U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
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swmu 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09
location 09-02 09-03 09-04 09-07 09-10 09-10 09-12 09-WTP5 O9-WTP6 O9TOI O9T02 O9T03 O9T04 O9T05 O9TOS
nsample O9GW0201 O9GW0301 O9GW0401 O9GW070t O9GW100l O9GW100l-0 O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT010l O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 O9GWT0501-0
sample O9GW0201 O9GW0301 O9GW0401 O9GW0701 O9GW1001 FD01310101 O9GW1201 O9GWTP0501 O9GWTP0601 O9GWrOl01 O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 FD01300101
sacode NORMAL NORMAL NORMAL NORMAL DUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP DUP
qc_type NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
samole clat 1/3Q/Ol 211/01 1/3Q/Ol 1/31/01 1131/01 1/31101 211/01 1123101 1123101 1/31/01 212/01 211/01 212101 1/3Q/Ol 1/3Q/Ol
1 24-TRICHLOROBENZENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 U
1 2-DICHLOROBENZENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 U
1 3-DICHLOROBENZENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UR 5 U
l,4-DICHLOROBENZENE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UR 2 U
1 4-NAPHTHOQUINONE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U
1 4-PHENYLENEDIAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U
1-NAPHTHYLAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U . 5 U 5 U
22'-OXYBIS(1-CHLOROPROPANE) 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 3 UJ
234,6-TETRACHLOROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
24,5-TRICHLOROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
246-TRICHLOROPHENOL 3 U 3 UR 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
24-DICHLOROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

. 2 4·DIMETHYLPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2 4-DINITROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2 6-DICHLOROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-ACETYLAMINOFLUORENE 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-CHLORONAPHTHALENE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U
2·CHLOROPHENOL 3 U 3 UR 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 UJ 3 U
2·METHYLNAPHTHALENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
2-METHYLPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U .5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2·NAPHTHYLAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-NITROANIUNE 2 U 2 U 2 U 2U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
2-NITROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 U
2-PICOUNE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
33'-DICHLOROBENZIDINE 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
33'·DIMETHYLBENZIDINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
3-METHYLCHOLANTHRENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
3-NITROANIUNE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U' 5 U 5 U 5 U 5 U 5 U
4,6-DINITRO-2-METHYLPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-AMINOBIPHENYL 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-BROMOPHENYL PHENYL ETHER 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
4-CHLORO-3-METHYLPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-CHLOROANILINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-CHLOROPHENYL PHENYL ETHER 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4·METHYLPHENOL 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-NITROANILINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U· 5 U 5 U
4-NITROPHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-NITROQUINOLINE-1·0XIDE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
5-NITRO-Q.TOLUIDINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
7 12-DIMETHYLBENZ A ANTHRACENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
A,A-DIMETHYLPHENETHYLAMINE 10 U 10 U 11 U 10 U IOU 10 U 10 U 10 U 9 U 10 U 11 U 10 U 10 U 10 U 10 U
ACENAPHTHENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
ACENAPHTHYLENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
ACETOPHENONE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ANILINE 5 U 5U· 5 U 5 U 5 U 5 U 5 U 5 U . '5 U 5 U 5 U 5 U 5 U 5 U 5 U
ANTHRACENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 IJ 0.1 U 0.1 U 0.1 U 0.1 U
ARAMITE 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
BENZO A ANTHRACENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U '0.1 U 0.1. U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
BENZO AIPYRENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
BENZO B FLUORANTHENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
BENZO G H I PERYLENE 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.10 UJ 0.090 W 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
BENZO K FLUORANTHENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
BENZYL ALCOHOL 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
BIS 2-CHLOROETHOXY METHANE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 U
BIS 2-GHLOROETHYL ETHER 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U
BISI2-ETHYLHEXYL PHTHALATE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
BUTYL BENZYL PHTHALATE 5 U 5 U 5 U 5 U 5 U 5 U- 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
CHLOROBENZILATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
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TABLE E·3·3
SWMU 9 GROUND WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA
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swmu 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09
locallon 09-02 09-03 09-04 09·07 09·10 09·10 09-12 09·WTP5 09-WTP6 O9T01 O9T02 O9T03 O9T04 O9T05 O9T05
nsample O9GW0201 09GW0301 09GW0401 09GW0701 09GW1001 09GW1001·D O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT0101 O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 09GWT0501-D
semple O9GW0201 09GW0301 O9GW0401 09GW0701 O9GW1001 FD01310101 O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT0101 O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 FD01300101
secode NORMAL NORMAL NORMAL NORMAL DUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP DUP
qc_type NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
semDle del 1/30101 211101 1130101 1/31/01 1/31101 1/31/01 211/01 1123/01 1/23/01 1131/01 212101 211/01 212101 1/30101 1/30101
CHRYSENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U O.to U 0.090 U 0.1 U O.t U 0.1 U 0.1 U 0.1 U 0.1 U
DI-N·BUTYL PHTHALATE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
DI·N-OCTYL PHTHALATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
DIALLATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
DIBENZO A H ANTHRACENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.10 UJ 0.090 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ
DIBENZOFURAN 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5U
DIETHYL PHTHALATE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
DIMETHOATE 5 U 5U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U
DIMETHYL PHTHALATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
DIPHENYLAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
DISULFOTON 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ETHYL METHANE SULFONATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ETHYL PARATHION 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
FAMPHUR 10 UR 10 UR 11 UR 10 UR 10 UR 10 UR 10 UR 10 UR 9 UR 10 UR 11 UR ·10 UR 10 UR 10 UR 10 UR
FLUORANTHENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
FLUORENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
HEXACHLOROBENZENE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
HEXACHLOROBUTADIENE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U
HEXACHLOROCYCLOPENTADIENE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UR 2 U
HEXACHLOROETHANE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UR 2 U
HEXACHLOROPROPENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
INDENO 1 2 3-CD PYRENE 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.10 UJ 0.090 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
ISODRIN 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ISOPHORONE 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ISOSAFROLE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
KEPONE 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UR 5 UR 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
METHAPYRILENE 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ .
METHYL METHANE SULFONATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
METHYL PARATHION 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ .5 UJ 5 UJ 5 UJ':
N-NITROSo-DI-N-PROPYLAMINE 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U'
N-NITROSODI-N-BUTYLAMINE 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U'
N-NITROSODIETHYLAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
N-NITROSODIMETHYLAMINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
N·NITROSOMETHYLETHYLAMINE 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
N·NITROSOMORPHOLINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
N-NITROSOPIPERIDINE 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ. 5 UJ 5 UJ
N-NITROSOPYRROUDINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
NAPHTHALENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U O.t U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
00,0-TRIETHYL PHOSPHOROTHIOATE 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
0-TOLUIDINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
P·(DIMETHYLAMINOjAZOBENZENE 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PENTACHLOROBENZENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5U 5 U
PENTACHLOROETHANE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PENTACHLORONITROBENZENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PHENACETIN 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PHENANTHRENE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
PHENOL 5 U 5 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PHORATE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PRONAMIDE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
PYRENE 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.10 U 0.090 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
PYRIDINE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
SAFROLE 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
SULFOTEPP 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
THIONAZIN 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U
Pesticides/PCB's UGIl
44'-000 0.019 W 0.020 W 0.022 UJ 0.020 UJ 0.019 UJ 0.020 UJ 0.020 UJ 0.019 U 0.020 U 0.019 UJ 0.021 W 0.019 UJ 0.020 W 0.019 UJ 0.019 UJ

144'·DDE 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 1 0.019 U 0.020 U . I 0.019 U I 0.021 U 0.019 U I 0020 U 1 0.019 U 1 0.019 U

144'·DOT 0.019 U 0.020 U I 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.019 U 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
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TABLE E-3·3
SWMU 9 GROUND WATER

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA
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swmu 09 09 09 09 09 09 09 09 09 09 09 09 09 09 09
IOcallon 09-02 09-03 09-04 09-07 09-10 09-10 09-12 09-WTP5 09-WTP8 09701 09702 09703 09704 09705 09705
nsample O9GW0201 O9GW0301 O9GW0401 O9GW0701 O9GW100l O9GW100l-D O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT0101 O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 O9GWTOS01-D
sample O9GW0201 '09GW0301 O9GW0401 O9GW0701 O9GW1001 FD01310101 O9GW1201 O9GWTP0501 O9GWTP0601 O9GWT0101 O9GWT0201 O9GWT0301 O9GWT0401 O9GWT0501 FD01300101
sacode NORMAL NORMAL NORMAL NORMAL DUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP DUP
qc_type NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
samole clat 1/30101 211101 1130101 1/31101 1/31/01 1/31/01 211101 1123101 1123101 1/31/01 212101 211/01 212101 1/30101 1130101
ALDRIN 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
ALPHA-BHC 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
ALPHA-eHLORDANE 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
AROCLOR-l016 0.19 U 0.20 U 0.22 U 0.20 U 0.19 U 0.20 U 0.20 U 0.19 U 0.20 U 0.19 U 0.21 U 0.19 U . 0.20 U 0.19 U 0.19 U
AROCLOR-1221 0.38 U 0.40 U 0.44 U 0.39 U 0.38 U 0.40 U 039 U 0.38 U 0.39 U 0.39 U 0.41 U 0.38 U 0.40 U 038 U 0.38 U
AROCLOR·1232 0.19 U 0.20 U 0.22 U 0.20 U 0.19 U 0.20 U 0.20 U 0.19 U 0.20 U 0.19 U 0.21 U 0.19 U 0.20 U 0.19 U 0.19 U
AROCLOR·1242 0.19 U 0.20 U 0.22 U 0.20 U 019 U 0.20 U 0.20 U 0.19 U 0.20 U 0.19 U 0.21 U 0.19 U 0.20 U 0.19 U 0.19 U
AROCLOR-1248 0.19 U 0.20 U 0.22 U 0.20 U 0.19 U 0.20 U 0.20 U 0.19 U 0.20 U 0.19 U 0.21 U 0.19 U 0.20 U 0.19 U 0.19 U
AROCLOR-1254 0.19 U 0.20 U 0.22 U 0.20 U 0.19 U 0.20 U 0.20 U 0.19 U 0.20 U 0.19 U 0.21 U 0.19 U 0.20 U 0.19 U 0.19 U
AROCLOR-1260 0.19 U 0.20 U 0.22 U 0.20 U 0.19 U 0.20 U 0.20 U 0.19 U 0.20 U 019 U 0.21 U 0.19 U 0.20 U 0.19 U 0.19 U
BETA·BHC 0.009 U 0.010 U 0.011 U 0.010 U 0010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
DELTA·BHC 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
DIELDRIN 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.030 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
ENDOSULFAN I 0.009 UJ 0.010 UJ 0.011 UJ 0.010 UJ 0.010 UJ 0.010 UJ 0.010 UJ 0.009 U 0.010 U 0.010 UJ 0.010 UJ 0.009 W 0.010 UJ 0.009 W 0.009 UJ
ENDOSULFAN II 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.019 U 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
ENDOSULFAN SULFATE 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.019 U 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
ENDRIN 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.019 U 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
ENDRIN ALDEHYDE 0.019 U 0.020 U 0.022 U 0.020 U 0.019 U 0.020 U 0.020 U 0.019 U 0.020 U 0.019 U 0.021 U 0.019 U 0.020 U 0.019 U 0.019 U
GAMMA·BHC (LINDANE 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
GAMMA-eHLORDANE 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
HEPTACHLOR 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
HEPTACHLOR EPOXIDE 0.009 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.010 U 0.010 U 0.009 U 0.010 U 0.009 U 0.009 U
METHOXYCHLOR 0.095 U 0.10 U 0.11 U 0.098 U 0.096 U 0.10 U 0.098 U 0.094 U 0.098 U 0.097 U 0.10 U 0.095 U 0.10 U 0.095 U 0.095 U
TOXAPHENE 0.95 U 1.0 U 1.1 U 0.98 U 0.96 U 1.0 U 0.98 U 0.94 U 0.98 U 0.97 U 1.0 U 0.95 U 1.0 U· 0.95 U 0.95 U
HerbicIdes UGIL
245-T 0.080 UJ 0.080 U 0.080 U 0.080 U 0.090 U 0.082 0.080 U 0.080 U 0.080 U 0.13 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U
245-TP SILVEX 0.080 UJ 0.080 U 0.080 U 0.080 U 0080 U 0.080 U 0.17 J 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U
24·0 0.080 UJ 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U
DINOSEB 0.080 UJ 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U 0.080 U
HEXACHLOROPHENE 0.020 UJ 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
PENTACHLOROPHENOL 0.020 UJ 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
Inofllsnlcs (UGIL
ALUMINUM 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200U 1290 J 364 J 200 U 200 U 200 U
ANTIMONY 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
ARSENIC 4.3 0.29 0.95 0.57 0.75 0.46 0.45 1.1 1.0 U 2.9 0.97 0.84 2.9 1.5 2.2
BARIUM 323 29.6 78.g 6.6 68.4 69.9 21.4 171 19.3 52.6 17.8 66.0 74.1 . 90.7 89.2
BERYLLIUM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.4 1.0 1.0 U 1.0 U 10 U
CADMIUM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CALCIUM 18200 32200 62100 118000 25800 25600 64600 79900 59300 39400 63100 7950 21100 24000 24900
CHROMIUM 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
COBALT 27.4 3.0 U 11.6 3.0 U 3.0 U 3.0 U 54.2 3.0 U 3.0 U 3.0 U 109 12.2 15.2 18.2 17.6
COPPER 2.0 U 2.0 U 2.1 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 4.4 8.4 2.0 U 2.0 U 2.0 2.0 U
IRON 37300 217 833 623 136 159 20400 15200 149 144 581 217 24700 100 U 100 U
LEAD 1.0 U 1.0 U 1.1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
MAGNESIUM 11100 J 15800 J 24300 J 81500 J 10600 J 10600 J 23300 J 14100 J 19800 J 26500 J 68300 J 8360 J 9570 J 21900 J 22600 J
MANGANESE 7920 176 671 187 164 168 2550 385 15.0 34.8 7160 75.4 6550 178 178
MERCURY 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
NICKEL 10.0 U 20.1 43.5 10.0 U 10.0 U 10.0 U 140 10.0 U 10.0 U 10.0 U 279 16.3 10.0 U 51.2 49.8
POTASSIUM 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U
SELENIUM 1.0 U 1.0 U 1.3 1.2 1.0 U 1.0 U 1.0 U 1.0 U 1.1 J 1.0 U 1.7 1.0 U 1.0 U 1.0 U 1.0 U
SILVER 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 U 3.0 U 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ
SODIUM 6730 J 20200 J 28200 J 110000 J 57600 J 58900 J 22700 J 5000 U 48900 J 134000 J 115000 J 26700 J 25100 J 102000 J 104000 J
THALLIUM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
TIN 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U '10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
VANADIUM 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.1 2.0 U 2.0 U 2.0 U 2.0 U 2.0
ZINC 10.0. U 12.1 67.1 10.0 U 10.0 U 100 U 100 10.0 U 13.2 10.0 U 166 16.2 10.0 U 25.4 24.8
Miscellaneous Parameter UGIL
CYANIDE 10 U I 10 U 10 U 10 U I 10 U 10 U 10 U I 10.0 U 10.0 U 10 U 10 U 10 U 10 U 10 U 10 U



TABLE E·3-4
SWMU 9SURFACE WATER

SUMMARY OF ANALYTlCAl RESULTS
NSWC CRANE, CRANE,INDIANA
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R>l2UOl101.f ......... .........~.... ow ow ow ow ow ow sw ow SW BW ow BW

.- NORIIAl NORIIAl NORIIAl NO.....' NORIIAl NORIIAl CUP CUP CUP CUP ....1IAl .........
"U,.. NY NY NY MI NY NY NY NO NO ... ... NO..... NORIIAl NORIIAl NORMAL NORMAL NORIIAl NORMA' NORllAl NORIIAl ......... ....1IAl ......... NORllAl

UIlIpll.dII 'lII'" 'lII'" 'lII'" '211'" '2I1WO '2I1WO '2I1WO '2I1WO '2I1WO '2I1WO 'VI'" '211'"- , , , , , , , , , , , ,
YoIII.. n.JGtU

l.l.').·TETRACKOROET~E , U , U , U , U , U , U

1,I,l·TR10fl000ETHANE , U 1 U , U 'U , U , U

1,1.22·TETRACIt.ClROETHANE , U , U , U , U , U , U

'.I.2-TRIQ4lOAClETHANE , U , U 1 U 'U , U , U

1.10Ctt..0R0ETHANE , U , U , U 1 U , U , U

1.1.()IC.....ORCETtENE , U , U , U 1 U , U , U

1,2,3-TRlOiLORCFROPANE 'w 'w 'W 'W 'W 'W
l.2.()lBR~lOROPROPAHE , U , U , U , U 1 U 1 U

l,2-exBRCUJETliME , U , U , U , U
• U

, U

12.Q1C1i.oo::E1HAHE , U , U , U , U
• U

1 U

1,2·O!CI-l.CAOPROPANE , U , U , U , U , U 1 U

l,'OOXANE '00 U '00 U '00 U '00 U '00 U '00 U
,-avrANONE 5l" 'UR 5UR "" 5UR 5UR

2+£lC.ANONE 5 U , U 5 U 5U 5U 5U

:J..CHLOROPROt'ENE IOU IOU IOU IOU IOU IOU

H£THYl·2-PENTAM:lNE , U 'U , U 5 U 5 U 5U

ACETONE 'UR 'UR 5UR 5UR 5UR 5UR

AC8"OOlTRLE .. U .. U .. U .. U .. U .. U

ACRClEIH lOUR lOUR lOUR lOUR lOUR lOUR

ACRYlOMmllE 5UR 5UR 5UR 5UR 5UR 5UR

BENZENE , U , U , U 1 U
• U

, U

BROMOOlCK.ORa.ETHANE , U , U , U 1 U , U 1 U

"""""'CAM , U , U , U , U 1 U , U

~ , U , U , U , U , U 1 U

CARBONDISlJLACE , U , U 1 U , U , U , U

CAR800 TETRACHLORIDE 0.3 U 0.3 U 0.3 U o>u 0.3 U o>U

OilOAOBENZEtE , U , U , U , U , U , U

CHlOOODlBR:)M()P£THANE , U , U , U , U , U , U

OflOROE'THANE , U , U , U , U , U 'W
QfLOROFORM 0.3 U 0.3 U 0.3 U o>U ., U 0.3 U

ClllOROl.ETl<ANE , U , U , U , U 1 U , U

CHLOAOPRENE lOW lOW lOW lOW lOW lOW

O$-l.2.(ltQilORO£THENE , U , U , U , U , U , U

as-l.3·OlQfLOROPflCPENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

,,'"""""""'" , U , U 'U , U , U , U

OlOilOOOCXFllJCAClMEfHANE , U 'U , U , U , U , U

Enm.~RYLATE IOU IOU IOU IOU IOU IOU

ETliYlBENZENE , U , U , U 1 U , U , U

ISOBUTANOl .. u .. u <GU .. U <GU .. u

I.ETHACRVlCNTAn.£ .UR 'UR 'UR 'UR 'UR 'UR
I,£THYLICOoe: 'OW lOW lOW lOW lOW lOW

~HYlIJETKACR'lUTE '0 U IOU IOU IOU IOU IOU

hETHYlENE ot.ORlOE , U , U , U , U , U , U

PROPIQNlTlVtE .. u <GU <cU .. U .. U <GU

STYRENE , U , U 'U , U , U 'w
mRACIt.OAOET1iENE , U , U , U , U , U , U

TCl.UENE , U , U , U , U , U , U

TRAHS-l.WIC....OOOElHENE , U ,U , U , U , U , U

TRAN'S-I,3OCIt.OROPOOfIENE , U , U , U , U , U 1 U

TRANS-1.4-DICK.ORQ.:z.auTENE IOU IOU IOU IOU IOU IOU

TRIDl.OROETltEHE 1 U , U , U , U , U , U

TRlCIt.OAOFlUORCl'o£TH.ANE , U , U , U , U , U 1 U

VINYl ACETATE IOU IOU IOU IOU IOU IOU

VINYlCHlORJoe , U , U , U , U , U , U

XYlEIoES, TOTAL , U , U , U , U , U , U

~Volall.RJGA.'

1.2....S.TETRAOt.OROBENZENE 5 U 5U , U 5 U SU SU

1,2,.t·TRICHlOROeENZENE 5 U 5U , U 5 U SU 'w
12~OROBENZENE 5 U SU 'U 5 U 5 U 'W
1,JoOICH.ClR06ENZENE 5 U SU 'U .U 5 U 'W
1..t-{lICH.OFalEHZEHE , U , U 'U 'U 'U ,U

1,t.HAPHTHOC:MNONE 5 U 'U SU SU SU 5 U

1,.t.flHENYlfNECWoCNE • U SU SU 5 U SU 5 U

1-NAF'H'Tlm..JoMlNE SU SU 5 U 5 U SU 5 U
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Z;Z.oXYBlSll.cI't,.OOQPRa>N£ 5 U 5U 5U 5U 5 U 5U
2,3,4,e-mRActt.OROPHEN!1 5 U 5U 5W 5W , U 5U
2,',HRICHlCR)pHENOl 5 U 5U , U 5 U , U 5 U
2.4,a-mtOilOOOPHEOOl 5U 5U 5U 5 U 5 U 5 U
2,4-D:CI't..ClROPHENCl. 5 U 5U 5U 5U 5 U 5U
2,4.QlIoETHYl.PHENOl , U 5U , U 5U 5 U 5U
2,'.QlMTROPIoEHOl 5W 5W 5W ,W 5W 5W
2.&OCK.OAOPHEtQ. 5U 5U 'U 5U 5U 5U
2-ACETY1.AMINClFLtJClRftE 5U 5U , U 5U 5 U , U
2.QtlORONAPHTHAlE~ 'U , U 'U ,U , U 'W
z.ot.OOClPt£NCl 5 U 5 U , U 5U 5U 5U
2.foETHYl~EtE 0.10 U 0.10 U D.HI U 0,10 U 0,10 U 0.10 U

2-t.£THYlPI'ENQ. 5 U 'U 5U 5U 5 U 5U
2.JWJHTHY\.N.tNE 5 U 5 U 5U 5U 5 U 5U
2·NTROANIUNE 'U 'U 'U ,U , U 'U
2.fITROPHENCl. , U 5U 5U 5U 5 U 5U
2·PICCUNE , U 5U 5U 5U 5 U 5U
3,3'-llICHlOAOOENlIOINE , U 5U 5U 5U

• U
'W

3.3'.()tM£TH'YtBfNZlDlNl: , U .U .U .U .U .U
3-foETHYLCHCl.ANTlftEtE , U .U .U .U

• U
5U

:HtmOANIUNE
• U

.U .U .U .U 5 U
',&-OCNITRO-2.J.ETHYlPHEHOl

• U
.U 'W 'W .U

• U'·AMINOaWHENYl 5 U .U , U 5U 5U
• U.-8AOMOPHENYl PHENYL ElHEA , U 'U 'U ,U 'U , U

4--OfLQRO.3.I.ETHYlPHENQ. , U
• U

.U .U .U 5U
'.QiLOAOANlUNE , U .U .U .U 5U .U
«:HLOROPHEHYl. PHENYL ETHER , U .U .U

• U
5 U .U

4-t.ETHYlPtENa.. 5U .U 5U
• U • U

.U
'·NTROANIUNE .U 5U 5U 5 U

• U
.U

....TROPHENCl
• U

.U .U 5 U
• U

5U
4...moau~·I.()X1c.: .UR 'UR ..... ..... 5 .... 5 ....
S-I'fTR().().TCl.UOINE

• U
5U 5W ,W .U 5U

7,l2-DlME1HYlBENZ!Alo'NTHRJoCENE .U 5U .U .U .U .U
AA-DlIETHYlPHEf'E'T'HYlAMNE .V IOU IOU IOU IOU IU
ACENAPHlHENE 0.10 U 0.10 U 0.10 U 010 U 0.10 U 0.10 U

ACEHAPH'THYLEIE 0.10 U 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U

ACETOPHENONE .U
• U

5U 5U 5 U 5 U
AMLlNE , U

• U
5U .U .U

• UANTlfIACEtE 0.10 U 0.10 U 010 U 0.10 U 0.10 U 0.10 U

ARAlm .U
• U

.U .U 5 U 5 U
BENlO(AJAHTloiRACEtE 0.10 U 0.10 U 0.10 U 010 U 010 U 0.10 U

BENmA~YREP£ 0.10 U 010 U 0.10 U 010 U 0.10 U 0.10 U

BEnlOfBFll.lOOANTl'EHE 0.10 U 0,10 U 0.10 U DID U 0_10 U 0.10 U

BEHZO(Q,H,I)PERYlE~ 0.10W O.IOW 010W 0.10W O.IOUJ O.IOUJ

BENlOl'KlFlllOOANTtENE 0.10 U 0,10 U 0.10 U DID U 0,10 U 0.10 U

BENZYl AlCOHCl. , U
• U

.U
• U

.U .U
B1St201.0R0fTH0'I:'(IMfTHANE .U 5U .U .U .U .U
BISn.cHLOOOETHYlIETHER , U I U I U , U I U , U
B1St2.£THYUElCYl~THALATE ,U , U 'U ,U 'U , U
8lJTYlBfNlYtPHTHAlATE .U

• U
, U .U , U·

• U~LOROBEHlJlATE .U .U • U .U .U
• UO-IRYStNE 0.10 U 0,10 U 010 U 0,10 U 0.10 U 0.10 U

Q-N·6UTYlPHTHALJ,TE , U 'U ,u ,U , U , U
Ol-H-OCTYlPH1HAl..ATE , U· 5U ,U SU 5 U .U
""'-'-'TE 5 U .U 5U 5U .U .U
OBENltlIA MeffE 0.10 U 0.10 U 010 U 010 U 0.10 U 0.10 U

OIBENZOFuv.N .U .U .U .U 5U .U
OlElliYlPHl'tW.ATf 'U 'U 'U 'u 'U , U
Ot.Ell<lATE 5U .U .U .U 5U .U
DloETHYlPHlMAtATE .U .U .U 5U 5U .U
DPI£NYl.AMI~E .U .U .U .U

• U
.U

DSlJ.FOTON
• U

5U .U .U
• U

5U
rnm. METtVoNE SUl..FONATE

• U • U
5U .U

• U
.U

ETHYlPARATHON . 'U
• U

.U .U
• U

.U
FoUlPIIJR ..... 10 .... lOUR 10 .... 10 .... .....



.'j
TABLE E·3-4

SWMU 9SURFACE WATER
SUMMARY OF ANALYTlCAL RESUlTS

NSWC CRANE, CRANE,INDIANA
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Fl""","""NE 010 U 0.10 U 0.10 U 0.10 U 010 U 0.\0 U

FlUOOfNE 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U

HEXACH..ORCIEIfNZENE 2 U ,U 'U , U 2 U 'U
HEXACtlOOCl8UTAOlENE ,U ,- U 1 U I U , U , U
HEXACK.OAOCYQ.QPEN'TADEHE 'U 'U 'U 2U , U 'UR
~XACtt.~E , U 'U 2U 2 U 'U 'U
rEXACI-I.OOOPRO'ENE

• U
.U 'U .U 5U

• UlN0£N0I1.2,3-CDlPYRENE 0,10 U 0.10 U 0.10 U 0.10 U 0.10 U O.tO U

"""". .U 'U
• U

.U .U 5U
ISOPHOROf£

• U
5U 5U .U .U

• UISOSAFRQ.E
• U

5U 5U .U 'U 5 U

"POlE 'UR 'UR 'UR 'UR 'UR 'UR
t.E"THAPYRILEtE

• U
.U 'U 'U 'U 5 U

t.ETHYl UCTHANE SllFONATE
• U

.U .U
• U

.U .U
tETHYl,.PARATHlOO 5 U .U

• U • U
5 U 'U

N-HlTFIOSOO-N.pROPYlAMlNE 2 U 'U 'U , U 2 U , U
N-H1TROSOOI*BUTYlAMINE

• U
'U .U 5U .U .U

N-MTROSOCXETHY1.AMNE
• U

'U 'U .U .U
• U""""""",!lETIffi.'l,CNf

• U
.U .U .U 'U

• UNoMTAQSOt,ETMYlfTHYLAMNE
• U

'U
• U

'U .U 5 U
.","""""",,HE

• U
'U

• U
'U .U 5 U

N-NlTllOSOPlPE.'00"
• U

'U
• U

'U .U
• UN-NITR05a'YRROlJOONE

• U
'U 5U 'U .U

• UNAPHTl<Al£NE 0,10 U 0.\0 U 0.10 U 0,10 U 0.10 U 0.10 U

a,o,o-mJElHYl PHOSPHClACmtOATE
• U

'U
• U • U

'U 5 U
Q..TOCUlDlNE

• U
'U

• U • U
'U 5U

P.«J:t.ETHY1.J.MOOlAlOBENZENE
• U

'U
• U • U

'U 5U
PEHTAOIl.OROBE"'lENE

• U
• U

• U • U
'U 5U

PENTACHlOOC£THANE
• U

.U
• U • U

'U 5U
PENTACHlMatmOElfNZENE

• U
'U

• U
5U 'U 5U

PI€HACEllN
• U

'U
• U

5U 5U 5U
PHE;NAHTlfRENE 0.10 U 0.10 U 0,10 U 0.10 U 0,10 U 0.10 U

PtENOL 5 U .U
• U

'U .U
• UPNORA"

• U
.U 'U .U .U 5U

P""",,,DE
• U

.U 'U
• U

'U 5 U
PYREHE ~10 U 0.\0 U 0.10 U 0.10 U OlD U 0.\0 U

PYRltxNE
• U

'U
• U

.U 'U 5U
SAfRct.E

• U
'U

• U
.U 'U 5U

SWOT£PP
• U

'U
• U

5U 5U 5U_.
• U

5U
• U

5U 5 U 5U
Platicld.tUG,U

..•..()[)[) O,OUI U 0020 U 0Oll1W OQ20W O.021W 0-011 U

.....ODE O,Oll1W O.O'2OW OD19W O.02OW D.021W 0.019 U
•••'.()[JT 0019 U 0.020 U 0019 U 0.020 U 0,021 U 0,011 U

,lJ.OOIN 0,009 U 0.010 U 0010 U 0.010 U 0,010 U 0,000 U

AlP......"" 0,00!iI U 0010 U 0010 U 0.010 U 0010 U ooot U

AlPHA.cHlOOOANE 0000 U 0.010 U 0010 U 0.010 U 0.010 U O,cal U

AROClCR·10111 o.I9W 0.2OW 0.19 U 020 U 021 U 0.18 U

ARQClCR·1221 0,311 U 039 U 0,39 U 040U 0'2 U OJaU
AROClOFl·I2')4! 1).18 U 0.20 U 0.'9 U 0.20 U 0,21 U 0.18 U

ARcx:LOA·124.2 0.18 U 0.20 U 0,19 U 0.20 U 021 U 0,18 U

AROCL(lA·12Q 018 U 020 U OJ9 U 020 U 021 U 019 U

AAOClOR-12501 018 U 020 U 0,19 U 020 U 0,21 U O.ll U

AROClOA·l29Q 0.19W 0,2OUJ 0.19 U 0.20 U 021 U 0.18 U

'FrA-8HC O.OOQ U 0010 U OQ10 U 0,010 U 0010 U O.cal U

~lTA-BHC O,DOll U 0010 U 0,010 U 0,010 U 0.010 U 0000 U
tJElOOlN 0019 U 0,0'20 U 0019 U 0.0'20 U 0021 U 0.018 U

Et«XJSlA.fANI O,0C8 U 0010 U 0,010 U 0010 U 0010 U 0.000 U

Ert:lOSlLfAHU 0,019 U 00'20 U 0,019 U 0,020 U 0.021 U 0018 U

Et«X:lSlA.fAHSULFATE 0,019 U 0.020 U 0,019 U 0,020 U 0.021 U 0,0111 U.-. 001' U 0.0'20 U 0019 U 00'20 U 0021 U 00111 U

ENORINN..D£HYOE 0.0111 U 0020 U 0,019 U 00'20 U 0021 U 00111 U

GAJi.NA-&ctLINOANE 0000 U 0010 U 0010 U 0.010 U 0.010 U 0,001I U

QAAtAA.Qt.OROANE 0000 U 0.010 U 0010 U 0,010 U 0.010 U 0.0011 U

I£PT.I04lOA OJXllI U 0,010 U 0.010 U 0,010 U 0.010 U O.OO!I U

·,:-r

';.s\'
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qt-typl .. ON .. III III .. III III III III III III-- NO'1IAl NORIIAl NORIIAl NORIIAl NORIIAl NORIIAl NORIIAl NORIW. JOII1Al NOAIIAl ......... NORIW.
..pM_d. ,.."" ,.."" ,..... ...... ,.."" ,.."" ,..... ...... ,.."" ...... ,..... ............. , , , , , , , , , , , ,
tEPT~lOR EPOXIDE 0009 U 0010 U 0,010 U 0010 U 0,010 U 0,(1)> U

METHQXYMOfl 0* U D.OOlI U O,097W 0090W OJOW DON U

TOXAPHENE a,1N U UlIU 087 U owu 1.0 U 01' U_/IXlIlJ
2,4,5-T 0010 U 0.011O U 0010 U OQlO U o,ceo u O,ClIICl U

Z,4.5-W S1lVEX 0010 U 0,011O U 0011O U oceo U 0010 U O,OfIO U...., 0080 U 0.11 O.CleO U 0010 U 0.0ll0 U a,OlIO U

"NOSE. 0010 U 0010 U 0010 U O,lllIO u· O.ClIlD U 0.11IO U

I£XAC~OROPHENE 0.020 U 0020 U 0.020 U 0020 U 0.020 U 0020 U

.PENTACHLOROPt£NCX, 0""' U 0020 U 0,020 U 0.020 U 0.020 U 0020 U_.....,

...lMMJU "0" '''J 200U 220J "'J 200U

ANTI~Y 10 U 1.0 U 1.0 U 1.0 U 10 U I.'
.....NlC 'OJ O.7SJ O,49J O."J O.&OJ UJ

""'OM '" 55.' "0 '" 31.0 ",
BERYLLIUM 1.0 U 1.0 U 10 U 1.0 U '0 U 1.0 U

c.oot.oOM 10 U 1.0 U 1.0 U 1.0 U IOU 10 U

CAtelVU ,,,,,, ."" ...., 17"" "'", "300
CH""","U 7.\ SO U SO U 50U 50U 50U

COIlAI.T .. 3DU 3DU 30 U 3DU ..•
coPPER II'S 2.0 U 20U 20U 2.0 U 12.•

IRON ...,J 526J "" ,." ... w ",OJ
LEAD 2U 10 U IOU 1.0 U 10 V "w.GNESIUM "'",J '5<IOOJ .... J 'OOOJ "D" .noJ

IrMNGAHESC .37 '" ". 578 .5O '"loERCURY 0<0 U 020 U 020 V 0,20 V 0,20 V 0.20 V
NCKEL 1015 10,0 U 100 U 10.0 V 100 V 100 V
POTASSIUIil 5<100 U 5<100 U 5<100 U 5<100 U 5<100 U 5310J

SELENIUM ,., 10 U 10 V 1.0 U 1.0 U '0 U
SILVER 30W 30W 30W 3,OW 3,OW 30W

""'OM """ ,.". """ 12"" 12,., 175<100

THAl.llUM "U "U 1.0 U 1.0 V 1.0 U 1.0 V

nN 10,0 VR 100 VR 10,0 VR 10,0 VR 100 VR 10.0 UR

VANADUU '" 20 U 2.0 U 2.0 U >au "noc 50' 100 U 100 U 10,0 U 10,0 V 11.1

RI-..t ..... fUGIU

'ALUMlHVM 200U 200U ,,"U 200U 200U ,,"U
mY,,,,,,,, I,D U '-0 U IOU 1.0 U 1.0 U "ARSENIC UJ O.70J 0.2J 021 J 0>3 J 2.3J

"",OM .., 51.1 '5O ", ". 11.0

BERYlLIVM 1,0 V 10 U 1.0 V to V 1.0 U 10 V

""""OM 1,0 U 1.0 U 1.0 U IOU 1.0 U 1,0 V

CALCIVU ""'" ""'" .."" 17"" '7300 57100

CH""","U 50U 5,0 U 50U SO U 5.0 V SO V

COIlAI.T 3,0 V 30 U 3,0 V 30 V 30 V "COPPER 20U 20 U 2.0 V >aU >aU "~ON '30J 21.J '''J 'OOW 'OOW to""
l£AO 1.0 V "U IOU 1,0 V IOU 2.3

tAAGNESlUM 17800J UlCOJ .... J 8210J mlJ 10000J

tN.NGANESE '" 532 11I2 11.0 ". ",
t.ERCURY 020 U 020 U 020 U 0<0 U 0<0 U 0<0 U

MCKB. 10,0 U 10,0 U 10.0 V 10.0 U 100 V 10,0 V

POTASSIUM 5<100 U 5<100 U 5<100 U 5<100 U 5<100 U 5390J

SCLEI'4UM 1.0 U 1.0 U 10 U 1.0 U IOU '0 U

OLVE' 30W '.OW 3,OW 30W UW 3.0W

""'OM "200 """ 10200 "'00 '2200 '12000
THALUUU 1,0 V to V IOU 1,0 U 1,0 V IOU

no 10,0 UR 10,0 VR 10,0 VR 100 UR 100 VR 100 UR

VANAlll\JU '0 U 2.0 U 2.0 U >aU 2.0 U "noc tOO u 100 V 100 U 100 U 100 U '02
1lbe...._P.IIIMIII..

CYANIDE UQ.t '0,0 UJ 100 U 10.0 U 100 U 10,OW

KARCHESS MOo\. '50 '50 700 700 '10

TOTAlSUSPEN~Dso..IOSt.nt. "" 30 10.0 '.0 2.0 U
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• U • U • U1,I.()lQf..OAoen£HE .U
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1.12·CXUETHVlBENZtAWlTHRACENE 380U "'u
A,A-OIMElHYlPHENEniYLWINE no U OOOU
ACENAPHTliENE 38. U <&0.0 U

AC8'U.PHTHYlENE 470J 500

ACETOPHEHOHE 380U ... U
ANiliNE 380U ... U
ANTIlAACENE 110J 130
_ITE 380U "'U
BENZQ(A)ANTIiRACENE SJO J 6SO

BENZCltA PVRENE 990J llllOJ

18£NZO(BlFUJORANTH9IE 960 J 11110J

BENZOcO.H. PERYLENE 960J 890J

IBENZOlK flUORANTI-lENE "'lJ 870 J

BENZYl ALCOHOl 380U ... U
B1S(2..cH.OROETHO~)METKANE 380U "'U
BISl2.Q1.0R0ETHYl)ETHER 380U "'u
IBISI'·ETlM.HEXYllPHllWATE 380U 1100

BUTYl BENlYl PHTHAlATE 380U ... U



TABLE E·4·1
SWMU 10 SURFACE SOil

SUMMARY OF ANALYTICAl RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE2 OF 3..... 10 10 10 10 10 1O 1O 1O 1O '0 '0- l~Ol IOSS02 lOSS.. 105803 105804 10SS05 10S8lII .0S807 10S8lII 10S8lIl 105810......... IOSB010002 IOSBIl2OOO2 IOSB03OCIl2 1058030002.1) lOSBllIOCm IOSS05OOO2 .......... 10SBa10002 1000llllllOO2 105801l00ll2 tOSB1C1D2....... 10S8010002 IOSBIl2OOO2 IOSS03OCll2 FD12120001 lOSBlMlXIl2 10SB050002 1058...... 10SBa10002 'O58llllllOO2 IOSBOIlOOll2 IOSB100002

"""" OS OS OS OS OS OS OS OS OS SS SS
.- NOR..... NORMAl CUP OUP NORMAl NOR..... NORMAl NOR..... NO...... NOR..... NOR.....-_.... 0·' 0·' 0·' 0·' 0·' 0·' 0·' 0·' 0" 0·' 0·'
lIlUYpe .U .. .. .U .U .. .U .. .. .. ........ NORMAL NOR..... NORMAl NORUAL NORMAl. NORMAL NO..... NOR..... NO...... NO...... NOR.....
IoImplt_dII IlI>'IlO IlI>'IlO IVI... 12/1VOO IlI>'IlO ,'- ..- ,.- 1211'" ..- IVI........... y y y y y y y y y y y

CHlOOOBENZD.ATE ""U "'U
OiRYSENE 560J 720
DI-H-BUmPHTHALATE ""U "'U
mN·OCm PHTHAlATf ""U "'U
llJAUATE ""U "'U
OIBENZO(A.H)AN'THRA.CENE 200 J 3SO J
DlBENZORJRAN ""U "'U
mETHYL PHTHMATE '10 U "'U
DlU~TE ""U "'U
OIMEn-fYL PHlHALATE ""U "'U
DIPHENYlAMINE ""U "'U
DlSlA.FOTON ""U ... U
ETHYl METHANE SUI.fONATE ""U "'U
ETHYL PARATHION ''0 U "'U
FAMPHUA 770 UR IOOUR
RUOFWlTl<EJlE 310J 520

RUORENE 38.0 U 54O
HEXACHlOOO6ENZENE "OU "'U
HEXACHlOA:)6UTAOIENE "DU "'U
HEXACHlOJO::YCLOPENTADIENE ""W "'U
HEXACHLOROETHANE ""U "'U
HEXAQilOROPOOPENE "0 U "'U
INDEN l,2,).C()IPVAENE 810J 6SO J

mOORIN "0 U "'U
1S0PHOOONE "DU "'U
lSOSAFROLE "DU "'U
KEPONE 380 UR ... UR
MElHAPYRn..ENE ""U ... U
METHYL METHANE Sll.FONATE "0 U "'U
f.lETHYl PARATHION ""U "'U
N·NITRQSO.Ot-N.PRQPVl,AN tlE ""U ... U
N·NITROSOOl-N-BUTVlAMtNE "0 U "'U
N·NJTROSOOIETHYLAMINE "0 U "'U
N·NITAOSOOIMETHYlMlINE "0 U ... U
N·NITAOSOUETHYLETHYlAtolINE "OU "'U
N-MTAOSOt.IORPHOLt4E "OU "'U
N·NlTROSOAPERlDINE "OU "'U
n.NITROSOPVRlQ.DNE "0 U ... U
NAPHTllALENE ". U ~,O U

o.o,o.rRlETHYLAfOSPHOROTHIOATE ""U "'U
().TOLUIDINE ""U "'U
f>(lllUET>mAIlJ<OlAlll8EHlfHE ""U "'U
PENTAOflOOOBENZENE "0 U ... U
PENTACHlORJETHANE ""U ... U
PENTACHlOOONITROBENZENE ""U ... U
PHENACETIN 3IOU ... U
PHENANTHRENE 130J 230

""ENa. "DU "'U
PHOAATE 3IOU "'U
PRONAJ,IIOE "DU <ooU
"'RENE 390 J 570

PYRIDINE 3IOU ... U
SAFACX.E "DU "'U
SUlFOTEPP "OU "'U
THIONAZIN 3IOU ... U
ex........ lllOJKO
l,3,5-rRINITR06ENZENE 050 U 050 U O.SO U 0.50 U O.SO U oso U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.3.(XNITfUlENlENE 050 U O.SO U O.SO U 0.50 U O,SO U 0.50 U 050 U 050 U 0.50 U O,SO U O,SO U

2.4.S.TRtnTROTa.UENE O.SO u O,SO U O,SO U O.SO U O.SO U 0.50 U OSO U 0.50 U O.SO U 0.50 U 0.50 U
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TABLE E-4-2
SWMU 10 SUBSURFACE SOIL

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF3..... 10 10 10 ,. ,. ,. ,. ,. ,. ,. ,.
"""Ion 105801 105801 'OSS02 'OSS02 10SIl0I 'OSS05 IOSS05 IOSS07 'OSS05 'OS8OI 105810-- 1058010810 1058010110-0 1058020109 IOSB030lI10 lDSBGtD305 'OSS....... ,........, 'OSl107ll4OO ,....- 'OSSll!10204 1911XJ1101....... IOSB01OB10 FDI2050001 'OSIl<l2ll705 10SB030I10 ,.- 1058Q50401 ,........, tOSl107ll4OO ,....- 'OSSll!10204 10S81lXJ1101

....'" sa sa sa sa sa sa sa sa sa sa sa.- OIlP IlUP NORMAl. NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
depth_ring 1·10 1·10 ,-, 1·10 1-' ,-, ,-, ,-, ,-, ,-, ,-,
qcJype NIl .M .M .M NIl .M NIl NIl NIl .M NIl...... NORM.AL NORMAL NORMAL NORMAL NORMAl. NORMAL NOAIW. NORMAL NORIlAL NORMAL NORMAL
umPe_dII IIMIO 'IMIO IIMIO 'Ill .... 'IMIO 'IMIO 'IMIO 'IMIO 'Ill.... 'IMIO 'Ill....
.,..lkWed Y Y Y Y Y Y Y Y Y Y Y
SIriovotam.. UDlKQ

l,2,U·TETRACK.OOOBENZENE 410 U

l:2,4-TRICH.ORlBENlENE 410 U

l.2·DlCHLOFUlENZENE 410 U

1,3·DlCHlOOO8ENZENE 4'0 U

1,4-D1CHtOOOBENZENE .,0 U

1,4-NAPHTHOOUINONE 410 U

1,e·PHENYlENEDIAMINE 410 U

I·NAPHT1iYl..AM1NE 410 u
2,2'·OXYBlS l.QiLOROPRJPANE) 4\0 U

2,3,4,8-TETRAOilOOOPHENOL 410 U

2,4,S.TRlCH..OAJf'HEHOl 410 U

2.4,6-TRK:H.omPHENOl 410 U

2,4-OOilOR:>PHENOL 410 U

2,4-OOoIETHYlPHENOL 410 U

2•.f.CMNIT~PHENCl. 410 OJ

. 2,6.QICHLQF()PHENOl 410 U

2-ACETYtAUINORUORENE 410 U

2.QilOFr:>NAF'HTliALENE .*10U

2.Q1l0Fk:lPHENOl 410 U

Z.N:EnfflNAA"m"W.ENE 8.00 U

HlETHYlPHENa. 410 U

2·NAPHllfVI.AMINE 410 U

2·N1T00ANn..lNE 410 U

2·NITROPHENOI. 410 U

2·PICOllNE 410 U

3.3'·OICHlOOO88QIJ/NE 410 U

3.3',OIUETHYLBENZIDINE 410 U

3-METHYlCHOlANTHRENE 410 U

3-NlTR:l'ANUNE 410 U

4.6-OINITAO-HIETHYlPHENOl 410 U

4-AMINOBIPH9lYl 410 U

4-0ROMOPHENYl PHENYL ElltER 410 U

4-CHl.()A).3-METHYlPHENOl. 410 U

+OilOOOAHIlNE 410 U

4-OtlOOOPHENYl PHENYl ETHER 410 U

4-UETHYlPHENOl 410 U

4-NITOOANlUNE 410 U

..lmJl'IJENOl 410 U

..N1TOOOVIHOlINE-l.QXDE 410 UR

S.NITRQ.Q..ra.U(ltlE 410 U

7,12·DIMETHYLBENZtA)ANTHPACENE 410 U

A,A·DIMETHYlPHENETliYl..AMINE 810 U

ACENAPHTHENE 11.0

ACENAPHTHYlENE 8.00 U

ACETOPHENONE 410 U

ANUNE 410 U

ANTHRACENE 8.00 U

AAAMITE 4'0 U

BENZO(A)ANTHRACENE 8.00 U

BENZO(A)P't"RENE 8.00 U

8ENZO(B A.UOR.\NTHENE 8.00 U

BfNZO(O,H,oPERYLmE 8.00 W

BENlO(K)A.UOR.\NTHENE 8.00 U

BENZYlAlCClHCX. 410 U

BIS(2.{;HL.OROErnOXYlUETHANE 4'0 U

BIS(2.{;HlOROETHYl ETHER 4'0 U

BIS(2·Ellffl.HEXV PHTHAlATE 410 U

BUm BENZYl PHTHAlATE 410 U



TABLE E·4-2
SWMU 10 SUBSURFACE SOIL

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE,INDIANA

PAGE 2 OF 3..... 10 10 10 10 '0 '0 10 '0 '0 '0 .0

...- ''''01 .0S801 ''''02 ,..... ,..... ,OS805 'OS8OlI 'OSB07 ...... 'OS8OlI IOSB1D

.......... 1088010110 10S801OB1G-D 1088020709 10S803D110 lOSBO«I305 ,OS805OlOO 10S8080507 'OSBIl1lMllIl ,......... tOSBD!I0204 10$81lJC8)1

........ 1088010810 FD12~l IOSBQ20709 10S8034110 'OSBOI0105 '0_ 10S80B0501 '0_ ,......... 'OSBlIII02IM 10S81lX1801m_ .. .. .. .. .. .. .. .. .. .. sa...... CUP CUP NORMAL NORMAl NOR..... NORMAl HORIlAL NORIlAL NORMAl NORMAL NORUAl

dlJllh_rq '·10 '·10 7-' 1-10 ,., I-I '·7 1·1 1·1 '·1 1·1

qc-Iypt .U NIl .U .U NIl .U NIl .U NIl NIl NIl...... NORMAl, NORMAL HORYAl NORMAL NORMAL .DAYAl NORYAl HORIlAL NORIlAL NORMAl. NORMAl........... '''''''' '''''''' ,""'" IV1VlX) '''''''' ,""'" '''''''' '''''''' •VI.... '''''''' 'VI....,....... y y y y y y y y y y y

CH..OROBENZlATE 410 U

CHRYSENE 100 U

O~N·8lITYL PHTHAlATE 410 U

m·N·OCTYl PHnw.ATE '<00
DlAll.ATE 410 U

OIBENZOIA.H1ANTHAACENE II,DOW

OIBENlORJRAN 410 U

OIETlm. PHTHAlATE 410 U

DIMETl«)ATE 410 U

DDAETHYl PHTHALATE 410 U

DIPHENYlAMINE 410 U

OISULFOTON 410 U

ETHYl METHANE SlJlfONATE 410 U

ETHYl PARATHION 410 U

, ....PKJR lID UR

R.UClRAHTHEHE 1.00 U

R.UORE>lE '.00 U

HEXACHlOROBENZENE 410 U

HEXACHlOROBUTADIENE 410 U

HEXACHlORXYClOPENTAOIENE 410 U

HEXACHLORO~E 410 U

HEXACHLOA:>PROPENE 410 U

INDEN l,2.3-CD PYRENE a.oow
ISOORtl 410 U

ISOf'HDAONE 410 U

1S0000rolE 410 U

KEPONE 410 UR

ME1IlAI'\'MENE 4'0 U

METHYlUElHANE Sl.l.fONATE 410 U

UElHYL PARATHlON 410 U

H-NITRQSO.OI·N-PROPYl.A.UINE 410 U

H-NJTROSOD~N-8UTYw.tJNE 410 U

H-NITROSOOlElliYlAMINE 4'0 U

H-N1TROSODIMETHYlAMINE 410 U

H-NITROSOMETHYLETHYlAMINE 410 U

H-N'ITROSOMORPHOlWE 410 U

N-NtTROSOPlPERJOINE 410 u
N-HJTROSOPYRRCX..DNE 410 U

NAPHTHAlENE 8,00 U

O,O,Q.TRlETHYl. AiOSPHOROTHIOATE 410 U

Q.TOWDINE 410 U

P-lOlMElHYWllNOl'ZOBENZENE .10 U

PENTACHlOOOBENZENE 410 U

PENTACHLOFrJETHANE 410 U

PENTAOilOJDlITA:lBENZENE 410 U

PHENACETIN • UOU

PHENANTHRENE 8.00 U

PHEN<>. 410 U

PHOAATE 410 U

PRONAIr.lIDE .10 U

"'RENE 8.00 U

PYRIDINE .10 U

SAFROlE 410 U

SUlFOTEPP 410 U

THiONAZIH 410 U

Ex'*"-tv.iUQII({)\

1,3.s-TRlNlTROBENZENE O,SO U 0,500 U 0.50 U 0.50 U 0.50 U O.SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

1.3·~TR08ENZ9lE 0.50 U 050 U 0.50 U 0.50 U 0.50 U O.SO U O.SO U O.SO U 0.50 U 0.50 U 0.50 U

2.4,8-TAIUTROTOlUelE 050 U O,SO U 0.50 U 0.50 U 0.50 U O,SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
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TABLE E-4-2
SWMU 10 SUBSURFACE SOil

SUMMARY OF ANALYTICAL RESULTS
NSWC CRANE, CRANE,INDIANA

PAGE 3 OF 3

OW"" " " " 10 " " " '0 '0 " "........ 'OSIlO1 'OSIlO1 'OS01J2 'OSB<lI ,,- 'oso" 'OSBOI 'OSBl!7 'oso.. 'OSBOO t0S81Q....... 10580101110 IOSB01011l).[) 'OSB020709 t0S8030l10 10580W305 lOSO...... .OSSll&0507 lOSSOl1l4Ol 'OSO_ IOSBlII02O< IOSBll101101....... 10S8010110 FO'205lIlO1 'OSB020709 10S8Q30810 10S80I0305 'OSS...... .0S80B05D7 lOSSOl1l4Ol ,- ,- 10S811XJGD1...... sa sa sa sa sa sa sa sa sa sa sa_.
CUP llUl' NORMAl . NORMAl NOR..... NOR..... NORMAl NOR..... NOR..... NO...... NOR............... 1-10 '-10 ,.. '-10 .., ,-. ,-, ,-, ,.. 2·' .-.

oc."'" N. N. NY NY NY N. N. NY NY NY NY...... NO...... NOR..... NOR..... NORMAL NOR..... NOR..... NORMAl NO...... NOR..... NORMAL NOR.....
Nfnplt_QI: '''''''' '''''''' '''''''' '2/1.... '''''''' '''''''' I2JWI '''''''' ,2/1.... '''''''' .2/1............ y y y y y y y y y y y

2,4·QINITOOTOlUENE 0.50 U 0.50 U 0.50 U O.SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2,5-OIN1lR)TOlU~E 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
2·AhtlNo.'U.QlNrr~TOLUENE 050 U 0.50 U O,SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U O,SO U 0.50 U 0.50 U

2·NITROTOlUEHE 0.50 U 0.50 U O,SO U O.SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

3-HITROTOlUENE 0.50 U 0.50 U O.SO U 0.50 U 0.50 U 0.50 U 0.50 U O.SO U 0.50 U 0.50 U 0.50 U
4-AMINQ.2,WlNrTROTOlUENE O.SO U 0.50 U 0.50 U 0.50 U 050 U 0.50 U 0.50 U O,SO U 0.50 U 0.50 U 050 U

...NITROTCX..UENE 0.50 U 0.50 U O,SO U 0.50 U 0.50 U 0.50 U 050 U O,SO U 0.50 U 0.50 U 0.50 U,.., 0.50 U 0.50 U 0.50 U 0.50 " 0.50 " 0.50 " 0.50 U 0.50 U 0.50 U 0>7 0.50 "
NITR08ENZENE 0.50 U 050 U 0.50 U a.SO U O.SO U 0.50 U O.SO U 0.50 U 0.50 " 0.50 U 0.50 U

NITROOlVCERIN 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U .. " 5.0 U 5.0 U

PENTAER't'TH~TOl TETAAHlTRATE 25" 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 25 " 25" 25 " 25 " 2.5 U

fIlX 0.50 U o,SO U 0.50 U O,SO U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U O.SO U

7ETRYl O,SO U 0.50 U O.SO U 0.50 U O,SO U O.SO U 0.50 U 0.50 U O,SO U 0.50 U 0.50 U

......... 'IIOIXO

ALlUlNUII '340J 1590 J .'ac" 73"'J "50J .... J 7270 J 6910 J ".,,, ...,J .,.,,,
ANTIMONY 0.90 U 0.. U 0.96 U o.n u '0.90 U ... 0.17 U O.N U O"U 10 0.84 U

ARSENIC 0.09 J 1.0 J .>! .. 3.IJ IAJ 4.1J t.eJ .. 12.2J '.B
....LU 21.IJ 19.7J .22 J aUJ 52" 640 J "5 J 'UJ 22~ J 7'.IJ 4O.1J

BERYllMl 0.88 U 0.93 U 0.11 U O.. U '0.91 U 0.91 U 0.82 U 0.85 U O,BB U O.. U 0,83 U

CAllIl". 0.81 U 0.13 U 0.91 U OJ2 U O.Jt U O.J' U 0.82 U 0.85 U D.• U O"U 0.13 U

CAlCllU 110 10!0 ".. 1310J
'" U

... «IIU '87 'O!O J ... 52"
CHAOMlU. '0 B.' ... ..• 112 \2' .45 '0 U 27.' 10.8

OO6AlT ,.. '2 11,8 B.O 2.' ,., '0 35 55 "'B 3.7

lXlI'P£R UJ ),)J B.9J '.0 7.7J 12.0J 7.8 J 4.5J BB '2 J ...
IRON 2lXIOJ .... J .23OOJ .3300J •4000J ..... J 23000 J 11500J 10200 J 'B.a" tl7ClOJ

lEAD ., ,.. 14.1 9.1J ... 15.8 ". U '5 J "'B 10.OJ

MAGNESlJU 119J .""J ..OJ 911J neDJ 1330J .." '000 J ,,'e" "'J '201 J
MAHOANESE 1UJ 362 J '260 J '88 66.6J 150 J 212 J :U.5J 2... II40J .73

MEA:URY 0,03 U 0.05 U 0.05 0.04 U 0.04 U 003 0.04 U O,~U 0.04 U 0.05 0.05 U

N<:l<S. '.I B.B 10.4 .. ... " ,. 85 •• 72 B.'
POTASSlAI ... UJ 465 UJ "'UJ ~IO UJ 457 UJ '" UJ «II UJ 424 UJ 513 J 472W 417 UJ

SElENIl.IW O.al U O,V) U 081 U 0.82 U 0.81 U 0.91 U OJ2 U US U 0.81 U 0.. U 033 U

SILVER 0.. U 0.93 U 0.91 U O..l2W 0.11 U 0.91 U 0.12 U 035U 0.. UJ 0.. U 0.13 W

""'". ... UJ 465 UJ ... UJ 410 U 45' UJ ,",UJ ... UJ 424 UJ "'U 472 UJ 417 U

7HAll.... 0" U 0.93 U 0.91 U 0.82 U 0.91 U . 0.81 U 0,B2 U 0.15 U o.. U 0.. U 033 U

TIN 4.5 U 4.3 U 4,1 U uu 45" 5.1 U UU 4.7 U 4.1 U '5 U 4.1U

VANA","" 2.8J I.7J 1... J 17.1 "'>! 22_0 J 23" 155J .. "" 11.7

ZINC 7.1J 9.3J )I.~ J "'.0 IB.5J 235 J II.7J IUJ 245 275 J 275

YKdI:nMluI PllatMtn

CAT1C»IEXCHANOECAPAClTY MEal IAJ 10,0 OJJ 85J UJ

CYANDE MahtO I.OW 1.0 UJ 1.0 UJ 1.0 UJ 1.0 OJ 1.0 UJ tOW 1.0W to UJ 1.0 UJ 1.0 UJ

Ai S.U. 53J '2 J 52J 7.1J 53J
TOTAlOFnANICCARIK»' UGJI(Q .000 U 20IXl 22IXl 32IXl 2000

l



TABLE E-4-3
SWMU 10 GROUND WATER

SUMMARY OF ANALYTlCAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 1OF3..... 10 10 ,. ,. I. ,.
10 I. ,. I. ,. ,. I • ,. I. I. ,. ,. ,. 10 10 10 ,.

""""" 10'" 'O<l2 1043 10.11 11).11 ,''''' '''''''''' '''''' 1000tP3 10C33 ''''''''' 10C33 I0C33PO '''''7 ''''''''' lI,e" 10C41PS 10C52 ''''''' ''''''' t0C$5PZ 10C57 10C57

..am'" lOQWQ201 ,OOWO:ZOl.() 10GW0301 lDQW1101 lOGWl701 tOGWC2&D1 IOGWC2SP301 tOGWC31111 lOGWC:JIP301 lOGWC3301 tOOWCUP201 tOGW'C3501 IOGWC35P2'Ol tOGwcmn 'OGWC:S1P301 IOGWC4101 tOGWC411'3Ot lOGWC5201 l00WCS501 IOGWCS5Gl.() lOGWC55P201 lOGWC5701 tOOWC51111.f

..- lOOW0201 R)OtOllOl111 10GW0301 lOGWl1501 lOGW1101 lOGWC26Gl tDGWC2liP30t ,OOWC11111 lllGWCS1P301 IOGWC330t lOGWCUP201 lOGWC35Ql lOGWCSSP%OI IOQWC:l701 l00wC:S7P301 tDOWC4101 ,OQWC41P30t ,_, l00WCS501 FD012101Dl 10GWCS5P201 IOGWC5701 lOGWC510t.f..... OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW

..- OUP OUP NORIIAL NORIIAL NORIIAL NORMAL NOR"'" NOR..... NORMAL NOR..... NOI1IIAL NORMAl. NORMAl. NORMAl. NORMAL NORIIAL NORIW. NORIW. OUP OUP NORMAl. NORIW. NORMAl._..... ... ... ... ... ... ... .., ,.. .., ... ... ... ... ... ... ... ... ... ... ... ... ... ...
'l'."'" NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl..-.... ......., 01.-'01 0111&101 01/21101 .1IM' 01117101 OlfZ2IUl OllDM:ll 11lf22101 0112Qtlt 01J'l(W1 01121Jl1t OtJ2tJOt 01111101 Ollllllllt 01.-.01 OI.vlWl 01118101 Otl21Jl11 OtlZlJOl O1J22JOI 01/24101 01124101........ Y Y y y y y y y y y y y y y y y y y y y y y y

VoIIlIlliOrganlcs(lJQll'

1,1.1,NETRACHlORC€TliAHE 1 U , U 1 U , U , U I U , U 1 U , U 1 U I.U

1,I,I-TRICHLOROETHANE 1 U , U 1 U I U 1 U I U I U 1 U , U , U 1 U

1,1.2J·TE1RACHl~E , U , U , U 1 U 1 U I U I U , U I U 1 U 1 U

I,U·TRICHLOROETHANE , U I U , U 1 U , U 1 U 1 U , U 1 U , U , U

1,l.[lICHLO~ETHAHE , U I U lW 1 U , U 1 U , U I U 1 U , U 1 U

1,1-DICIt..OOOET1i!NE , U 1 U , U , U , U , U , U , U 1 U , U , U

lJ,3-TRJCHlOROPROPAHE 1 U , U , U , U , U , U , U 1 U , U I U , U

l,2..()IBROUO-3-CHLOROPROPAN£ 1 U , U , U , U , U I U I U , U , U , U , U

1.Z-DIBROUOElKANE 1 U , U , U , U , U , U 1 U 1 U , U , U , U

1,2-DCHlOOO£lliANE 1 U , U , U 1 U , U 1 U 1 U , U , U , U 1 U

1.2.()ICHlDAOPROPAHE 1 U , U , U , U , U 1 U 1 U , U , U , U I U

l.«)K>XANE
'''' U '''' U '''' U '''' U '''' U '''' U '''' U '''' U '''' U '''' U '''' U

2.euTAHONE 5 U 5U 5 U 5 U 5 U 'U 5U 5 U • U 5 U 5U

2-H:EXAN~E 5 U 5U 5U 5U 5 U 5 U 5U 5 U 5 U 5U 5U

3-CHLOROPAOPENE lOU ,. U I. U ,. U ,. U ,. U ,. U I. U ,. U ,. U ,. U

4-M£1liYl·2·PEHTANONE 5U 5U 5U 5 U 5U • U 5 U 5U 5U 5 U 'U
ACETONE 'W 5W 5W .W· 5W 'W .W .W 5W 'W .W

ACETONlTRlE: <au <aU <aU <aU <aU <aU <aU <aU <aU <aU <aU

AClD.EW 10 UR I. UR ,. UR 10 UR 10 UR to UR ,. UR ,. UR 10 UR 10 UR 10 UR

ACRYlONITR!l£ • U 5 U • U 5 U 'U 'U 'U 'U 5 U • U, 5U

BENZENE 1 U , U , U 1 U , U 1 U 1 U 1 U I U 1 U 1 U

BROMODICHLOfQ4lHANE 1 U , U , U , U , U 1 U , U 1 U 1 U 1 U 1 U

BROMOFORM 1 U , U , U , U I U , U 1 U 1 U , U 1 U 1 U

'ROIlOIlET1IANE , U I U , U , U 1 U I U 1 U 1 U 1 U , U 1 U

CARBONOISUlFIOE , U 1 U , U , UJ , U .IW lW 1 U 1 U 1 U • ,U

CARBON TETRlCHlORm. 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U UU 0.3 U 0.3 U 0_3 U UU 0.3 U

CHlOROBEHZENE , U , U , U 1 U , U I U 1 U 1 U , U , U 1 U

QilORQOlBROMOMETHAHE I U 1 U , U 1 U , U 1 U 1 U , U , U , U 1 U

CHlOROElltANE I U , U , U 1 U , U , U 1 U , U , U I U 1 U

CHLOROfORM 0.3 U 0.3 U 0.3 U 0.3 U 0-3U 0.3 U ., U 0.3 U Q.3U 0.3 U 0.3 U

QIlOROloETliANE , U , U , U , U , U , U , U , U 1 U 1 U , U

CHlOROP~NE ,. U ,. U IOU ,. U ,. U 1. U ,. U ,. U I. U IOU ,. U

ClS-l,2·DlCHLOROETlEHE , U , U 1 U , U 1 U , U I U 1 U 1 U 1 U , U

CI$-I.3-CHCHlORClPROPENE UU 0.3 U nu 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U ..... U 0.3 U

D1BFCMOMETHAHE 1 U 1 U 'U , U 1 U I U I U , U , U , U I U

OICHlOROOIFlUOROMEl'HAHE 1 U 1 U lW 1 U , U 1 U , U , U , U , U 1 U

rnm. METHACRYlATE IOU IOU ,. U IOU ,. U ,. U I. U ,. U I. U I. U I. U

ETHYLBENlEHE , U , U , U 1 U , U 1 U , U , U , U 1 U , U

ISOIlUTANOl <aU <aU <aU <aU <aU <aU <aU <aU <aU <aU <aU

METHACRYlamRLf , U 1 U I U· 1 U , U 1 U , U I U I U 1 U , U

IlETHYI.KlGIlE ,. U I. U I. U ,. U ,. U I. U ,. U ,. U I. U ,. U ,. U

METHYl METHACRYlATC ,. U I. U ,. U ,. U ,. U ,. U ,. U ,. U I. U ,. U ,. U

UETlM.EHE CHLORIDE ,W ,W IW lW 'W IW lW lW lW 'W 'W
PROPIONITRLE <aU <aU <aU <aU <aU <aU <aU <aU <aU <aU <aU

STYRENE , U , U , U , U 1 U , U , U I U , U 1 U , U

mRACIt.Ofl)ETHENE 1 U , U , U , U 1 U 1 U , U I U I U 1 U , U

TOlUENE , U , U , U , U , U , U 1 U 1 U I U 1 U 1 U

'fRANS.l:J.-DICHtOROETHENE , U , U , U , U , U I U , U 1 U I U , U I U

TRANS- U..OlCHlOROPOOPENE 1 U , U I U I U , U I U 1 U , U , U , U 1 U

TRANS- U·OlCHlORQ.2·BUTENE I. U IOU ,. U ,. U IOU ,. U 1. U I. U 1. U ,. U I. U

TRC....oOOETHENE , U 1 U 1 U , U , U 1 U 1 U 1 U , U , U 1 U

nu::tl.OFOFlllOROMETKANE IW IW 'U IW lW 'W 'W 'W 'W , UJ 'W

VlNYlACETATE I.W lOW '.W
,. U I.W ,. U ,. U '.W ,.W ,.W '.W

VINYl QtLORI)E I U , U 'U
, U 1 U , U , U 1 U 1 U , U 1 U

XYlENES, TOTAl 1 U , U I U 1 U 1 U , U 1 U 1 U , U , U , U

.-aUQA.

1,3,5-TRlHITR:lBENZENE 1.0 U 0.87 U .,. U 1.7 U .OJ .,. U I.2U "'U .SO U ... U 0.52 U O.AU .... U 081 U ... U • ., U UJ to ." U
0.114 U

1.~rmoBEHZENE 1.0 U 0.87 U 0.70 U 1.1U 0.52 U 0.70 U I.2U 0.43 U 0.58 U ... U 0.52 U D.• U .,. U 0.111 U U8 U D.• U 0.80 U 0.72
." U

0.84 U

Z,4,.TRlNlTR:rTOUJEHE 1.0 U D.87 U 0.70 U 1.7U 29J 0.10 U UU U3U .SO U 0,.' U .s: U nil U 0.21 U 0.11 U ... U • ., U SOJ 55J saJ 0." U



TABLE E43
SWMU io GROUNO WATER

SUMMARY OF ANALYTlCAL RESULTS
NSWC CRANE, CRANE,INDIANA

PAGE 2OF3..... 10 10 10 I. I. ,. 10 10 I. 10 10 ,. I. I. I. ,. I• ,. ,. ,. I. I. 10

kEd... ,.., ,.., ,... 10.1. 10.11 'OC2I 10C>0P3 '''''' 10C31P3 ",e" 10C3'P2 '0C3S 10C:l5P2 '''''' ''''''''' ,.e" tClCCIPS lOCI' 10C65 'OCU IOCUP2 'OCI' 'OCI'...- IOGW02Ot IOGW02l)t-D tOGW030t lOGW1101 lOGWl70t IOGWC2S01 lOOWC25P301 tDOWC3101 IOGWCJIP301 tOOWC»01 lDGWC:t3P20t I00wC~O' toaWCSSP20t ,oaWCJ701 tOGWC:l7PJ01 tOGWetl0f tOOWC41P30t lOOWCI2Dl 'llOWCSIO' tOOWC5$Ot-o IOQWC55P201 tOOWC5701 tOGWCS701-F...... 100002Dl FOOt05OfOI IOGW0301 tOGWUlll1 IOQW1TOl IOGWC2I01 ICI<l'NC"""" lDOWC:UOl IOGWC3IP301 IOQWCS3Ql IOGWCS3P201 tOQWC3$O' l00WCSSP2Q' tOOWC31'01 tOOWC:t7P'SOt 'OOWC4101 ,oawC'tP30t lOOWC$2D1 'llOWCSIO' FD012tOl01 lOOWCS5P201 tOOWC5701 IOGWCSTOl-f...... llW llW OW OW llW OW OW OW llW llW OW llW OW OW OW OW OW OW OW OW OW OW OW

.- llU1' DUP NORIIAl NORIIAl NORIIAl NORMAL HORMAL NO....' NORlIAL NORMAL HORMAL NORlIAL NORIIAl NORIIAl NORIIAl NORlIAL NORlIAL NORMAL DUP CUP NORlIAL NORIIAl NORMAL
dIpCh."", ... ,., .., ... ... .., ... ... ... ... ... ... ... ... ... ... ... ... ... ... ,.. ... ...
'I'.lypo 11M 11M 11M 11M 11M ... 11M ... 11M ... ... 11M 11M ... 11M ... ... 11M 11M 11M 11M 11M ............. 01~1 01~1 lltnllOl DlmAl1 ,""", 01117o'V1 QlmJDt OllDMll lltmJOt otf2lWt ll1f2CWt DIm"", Olflt101 01111101 01~1 llt.ur«lt .~, .1111101 01121.01 Ot/21JQt 01""'" 01/240'01 0112M11

U·OlHITROTOLUEHE 10 U 0.'7 U 0.70 U UU 0.52 U 0.70 U 1.2U 043 U 0,58 U 041 U 052 U 0.68 U 0.29 U 0.11 U 0.'1 U 0.90 U 0.110 U 'SO 0.73 U ... U

2,6-0IHITROTOLUENE 1.0 U 081 U 0.70 U 1.7U 0.52 U .10 U 12U 0.43 U o.sa U 0."1 U 0,52 U 0,68 U 0,29 U O.Gl U 0.'1 U 090 U IS U 0-73U 0114 U

2,AMINQ.",e-olNlTROTOlUENE 1,0 U 0.157 U 0.70 U 1.7 U m 0.70 U 1.2U 0.43 U O.sa U 0.49 U 052 U 0.68 U 0.29 U 081 U 041 U 0,90 U to 2.7 ,.. ... U

Z,HlTROTOLUENE 1.0 U 087 U 0.70 U 1.7U 0,52 U 0.70 U 1.2U 0,4:1 U O.sa U 049 U 0.52 U 068 U 0.28 U Q.ll U 0.41 U 0.90 U 0.90 U U1U 0,73 U 0,14 U

).NlTROTOLUENE 1.0 U 0.87 U 0,70 U 1.7U 0.52 U 0.10 U 1.2U 0,43 U o.sa U 0.49 U 0,52 U U8 U 0.29 U 0.11 U 0." U 0.90 U 0.90 U 0.47 U 0.73 U 0.64 U

4·,w1N().2,S-OlHlTRQTOlUENE 1.7J 1.7 0.70 U 1.7U 10 0.70 U 1.2 U 0,43 U osa U 0.48 U 0.52 U OU U 0.29 U 0.81 U D.... U 090 U " 3.5J " 0.114 U

utfTROTOLUENE 1.0 U 0,17 U 0.70 U 1.7 U 0.52 U 0.70 U 1.2U 0,43 U 0.51 U 0.49 U 0.52 U 0,61 U 0.21 U 0.81 U O.UU 0.90 U 0.90 U o.ot7 U 0,13 U 0,64 U

H'" 12 " 0.70 U 1.7U ,.. 0.70 U t.2U 0,43 U 0.58 U 0,·411 U 0.52 U 0,81 U 0,29 U 0.81 U 0.... U 0,90 U 51 '51 II 0.64 U

NlTAOBENlENE 1.0 U 0.87 U .70 U 1.7 U 0.52 U 0.70 U 1.2U 0,43 U 0.58 U 0.'1 U 0.52 U o,a U 0.29 U 0.&1 U 0,'" U 0.90 U 0.90 U 0,41 U 0,73 U 0,64 U

NlTROOLYCERlH I. U UU 7.0 U 17U 5.2U 7.0 U 12U UU 50U UU UU UU UU ., U uu 8.0 U 1.0 U 4.7 U 7.3U UU
PENTo\ERYTHRlTOL TETRANlTRATE UU UU 3,5 U nu uu 15U UU 2.1 U 2.1 U UU UU 13U UU 3.0 U tlU UU UU 2.3U 3IU 3.1 U

RDX U ., 0.70 U 1.7U " 0,70 U 1.2U o.fiu 0.58 U 0,49 U 0.52 U 0.61 U 0.2(1 U 0,11 U O.UU 0.90 U ,.. ... II 0.64 U

TETRYL 1,0 U 0.87 U 0,70 U 1.7U 0,52 U 0,70 U 1.2U 0.43 U 0.501 U 0.49 U 0.52 U 0,68 U .20 U 0,81 U 0.48 U 0.110 U 0.10 U 0,41 U 0,13 U 0,64 U

......... lXI/L

AlUMINUM 200U 200U 200U 2ZlOO' 200U 200U ..IJ 200U 200U .200 , .... , 200U ,..., 200U 200U 2QOU OlOU 200U 200U 2QOU

ANTll400Y 1.0 U 10 U 1.0 U 1,0 U 1.0 U 1,0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U I.OU 1.0 U I.OU I.OU to U 1.0 U I.OU t.o u 1.0 U

ARSCNC 0.11 •.20 1.0 U 1.0 U 1.0 U I.• I., I.OU '.1 .., ,.• 1.0 U ." .." 12 1.0 U 1.0 U I. U 1.0 U 1.0 U
BARAJM 51.0 51.2 ... 11.4· 10' m.' 10.1 03.1 '41 10.0 II 11.4 '.1 ,.. •.. 17.1 .... ,to 57.' ".
BERYlUJM 1.0 U 1.0 U 1.0 U 20.' 1.0 U 1.0 U t,O U 1,0 U 1.0 U ,., I.' 1.0 U .. 1.0 U I.OU 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CADMIUM 1.0 U 1.0 U 1.0 U " 1.0 U 1.0 U 1,0 U 1,0 U 1.0 U I.OU 1.0 U 1.0 U t.0 U 1.0 U I.OU 1.0 U 1.0 U I.OU 1.0 U 1.0 U

CALCIUM >XXX> 31100 131000 ..... ..... ..... 331Ol1Q '''000 5000 U 107000 79100 17'" 55100 I..... ..... '1000 5000 U .... U 161" 35300
CHROMIUM 5.0 U 5,0 U 5.0 U ,. U ,. U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U ,. U sou 5.0 U 5.0 U 5.0 U ,. U 5.0 U 5..0 U' 50 U ,. U

COBALT 3,0 U >DU ,.. ... >DU 3.0 U 193 3,0 U lH '" eo.' •• U '45 lO' '2.7 3.0 U 14.1 lU •• U 26.'
COPI'ER toU toU •• U ,., 2.0 U •• U ... 2.0 U •• U toU 2.7 •• U 13.:1 2.0 U "., lOU .. •• •• U 2.0 U

lOON 101 • 11 ".. /3100 ... 17100 "SO '" 20200 ",.. .... I..,. m .. 30100 '" l2200 ... 505 '''U "'..
l£All 1.0 U 1.0 U 1.0 U 13.4 1.0 U 1.0 U 1.0 U 1.0 U I.OU 1.0 U 1.0 U 1.0 U It toU to U 1.0 U 1.0 U I.OU 1.0 U 1.0 U

MAGNESIUM '100' ,... , "400' ..... , ,.... , ,.... , "...., 29100J 5000 U 90100J 59100 J ,.... , "500' ,..... , ....,,, l1SOOJ 5000 U .... U 5310' l3>Xl ,

MANGANESE 15.0 U '3.8J .., 5360 ... 606' ..... ". 5390 010> l230 ... I100J ..... , .... , '" "" '51 110 U ....
MERCURY 0.20 U 0.20 U 0.20 U 0.20 U '20 0.20 U 0.20 U 0,20 U 0.20 U ... U 0.20 U 0.20 U 0.20 U 0.20 U 0,20 U 0.20 U 0.20 U 0.20 U 0.20 U .... U

NICKEL 10,0 U 10.0 U .., .., 11.5 10.0 U ... 10.0 U ... ... '" 10.0 U 26' m ,.. 10.0 U ""' .... 10.0 U ,..
POTASSIJU .... U 5000 U .... U 5000 U 5000 U 5000 U 8310 J ""lJ 5000 U 1150J 5000 U 5000 U 5000 U ' .... 1 5000 U 5000 U .... U 5000 U 5000 U 5000 U

SELEN...,M 1.0 U toU 2.0J 2,IJ 1.0 U 1.0 U 10' 1.0 U 1.0 U 1.3J 1.1J I.OU " 1.0 U .., toU 1.0 U 1.0 U I.OU '.0 U

SUER •• U •• U •• U •• U 3,0 U 3.0 U 30 U 3.0 U 3.0 U 3,0 U 3.0 U •• U 3.0 U •• U •• U 3.0 U •• U 3.0 U 3.0 U •• U

SOO"M 5000 U 5000 U ..... , .03000 , 11900J I.... I..... ' 399Oll' 24000J al00J 105000 , 13lOO' II.... ,.... 252000 m.. , llll(X)J 1l700J ..101 I.... '7HAll". ,. U 1.0 U 1.0 U II I.OU 1,0 U '.0 U 1.0 U 1.0 U 1.0 U 1.0 U >DU 1.0 U t.o U
" U

t.O U 1.0 U
" U

1.0 U 1.0 U

'" 100 U 10.0 U 10.0 U 10.0 U 10,0 U 10.0 U 10.0 U 10,0 U 10,0 U 10.0 U 10.0 U 10.0 U 10.0 U '0.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

VANADIUM •• U •• U 2.0 U •• U 2.0 U •• U 2.0 U •• U •• U •• U •• U t. U •• U •• U lOU •• U 2,0 U lOU •• U •• U

llNC 10.0 U 10,0 U 30.' .600 17.7 10.0 U 30' 10,0 U 11.11 201 31' 10.0 U ... l7S '39 10.0 U 10. ..., 10.0 U 01.'
Altnd .... lICLt

AlUMINUM

'ANTll4OOY

ARSCNC

BAR""
BERYllIUM

CAIlIWM

CAlC...,M

CHROMlJM

C08ALT

COPPER

Il<lN

lEAl>

MAGNESlUU

MANlIANESC

MERCURY

NlCl<El

POTASSIUM

SELENIUW

SlYER

""''1M
T1tALw.
TW

200U

1.0 U

1.0 U

27.5

I.OU

I.OU.....
5.0 U

31.3

•• U

351.

1.0 U..... ,
"..

020 U

00'
.... U

1.0 U

3.0 U

"400'
1.0 U

10.0 U
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TABlEE-4-3

SWMU 10 GROUND WATER
SUMMARY OF ANALmCAl RESULTS

NSWC CRANE, CRANE, INDIANA
PAGE30F3..... 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 I• ••

Ioutlon .... .... ,- ,e.-I' '0-17 .0021 ,"""" '00' 'DCS'P3 '0033 10C33P2 .0C3S '0C35P2 '00' 'OC37PS 'lIC4. 10C41PS 'OCI. ..... I.... •....P2 'OCI' 'OCI'........ .0GW020' IOQW0201-D '0GW0301 lClGW1101 ,OGW1701 tOQWC2501 tOOWCS3Ql IOGWCS1Ql IOGWC3tP301 IOGWC330, IllOWCuP201 ,OGWC3S01 'oaw=P201 ,OOWCS701 lC1GWCSTP301 IOGWC4101 'OOWC41P301 lDOWC52Ot tOGWC5501 10GWC$501-D I0GWC55P201 lOGWC5701 l00WC1701.f

....... IOGW020t FDO,05O,Ol ,lIQW0301 l00w,101 IOGW1701 ,OGWC2I01 IllGWC25P301 tOOWC"OI tOOWC31P301 lDOWC3JOI IOQWC33P201 lDQWC3SlI1 ,OOWC3SP2Ql toawcml1 IOGWCJ7P301 ,OOWCC101 ,0GWC41P301 ,OOWC5201 .OGWC5501 R»1211n01 10GWC55P201 10GW'C1101 l00WC5701.f..... OW OW OW OW OW GW GW GW OW OW OW OW OW OW OW OW OW OW OW OW OW OW OW

.- WP WP HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. HORIlAI. NORIlAI. NORIlAI. HORIW. HOR_ NORIlAI. WP WP HORIlAI. HORIlAI. HORIlAI.

--""" ... ... ... ... .., .., .., ... ... .., ... ... ... ... ... ... ... ... ... ... ... ... .....-"'" NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl ... NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl NIl
__dol

,....... ......., O,l1M1, 01121«:11 '1J23.01 0111710' 0112V:ll 01J01JO, 011'22101 01/ZlW1 '1mo1l1 O,n1101 0'12'101 011111I:I' 011OMl, 01.,... QtmIDl 0'118101 011'21.101 0112"'" Q'mR' .'12W1 0112400'

VANAQIUM 2.0 U

llNC "'-p-
CYANlD£ UQ.o\.

NITRATE MGI1.

NJTFUTEMITRATE WIll\.

10.0 U

• 30

10.0 U

•.30

10.0 U

0.010 U

10.0 U

0.020 U

10,0 U

....
10,0 U

'.050

10.0 U

0.040 U

10.0 U

.....
10.0 U

usu

100 U

0.1130 U

10.0 U

0.20 U

'0.0 U

0.20 U

10.0 U

•.050

fO.D U.... 10.0 U

D.Ill

10.0 U

....
10.0 U

0.040 U

10.0 U

0.040 U

10.0 U

..33

10.0 U

0.020 U

-"....
. 1:;"~

A,t
~
;~'

.i~~
T.:

:

'~-'.-

- ~:..!:
.:';~

"~~.~



TABLE E-4-4
SWMU 10 SURFACE WATER

SUMMARY OF ANALYTlCAL RESULTS
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 4

...... 10 10 to to to 10 to to 10 to 10 to 10 to to to 10 10 to

Ioca1Ion tOSWISl101 tOSW!SD02 tOSWIS~ tOSWISD04 10SWISOOS tOSW/SD06 tOSWIS006 tOSWISD07 lOSWISDoa tOSWIS009 tOSWISOtO tOSW1SD11 10SWJSD12 IOSWIS012 IOSWISOOt tOSW/SD02 tOSW/Sl103 tOSWISD04 10SW/sOD5

nNmlOlo lOSWOt01~ tOSW0201~ tOSW030H IOSW040H toSWOSOt.f tOSW060H tOSW0601.f.Q tOSW070H tOSWOIOH tOSW090H lDSWIOO1.f tOSWllDtof lDSW120,.f IOSW1201.f-D 'OSwa'D' 10SWQ201 ,OSW0301 tOSW0401 tOSWQ50t

umpl. IOSW0101~ lOSW0201~ IOSW030H lOSW040t~ tOSW0501.f tOSW060f.f F012160001.f tOSW0701.f 10SWoaOl.f lOSW0901~ 1OSW1001~ IOSWll01.f lDSWt201.f' F012170001~ tOSwa,D1 IOSW0201 tOSW0301 tQSW0401 tD5W050t

malrb SF SF SF SF SF SF SF SF SF SF SF SF SF SF SW SW SW SW sw.- NORMAL NORMAL NORMAL NORMAL NORMAL OUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL CUP DUP NORMAL NORMAL NORMAL NORMAL NORMAL

.....1Il.'... 0-0 a-a 0-0 a-a 0-0 a-a 0-0 0-0 0-0 a-a 0-0 a-a 0-0 a-a a-a a-a a-a a-a 0-0

",.Iypa NM NM NIl NIl NM NM NIl NM NM NM NM NIl NIl NIl NIl NM NIl NIl NIl

NmlOIo.ckt lVl&lOO lVl&lOO tVl&lOO 1211&100 121t&lOO 1211&100 1Vl&lOO 1Vl&lOO 1Vl&lOO lVl7/OO 1Vl7/OO tVl7100 1Vl71OO lVl7100 lVl&lOO lVl&lOO lVl&lOO tVl&lOO 1211MX1

valld.tId Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

t,3,5·TRlNITROBENZENE l.tU 1.2 U 0.82 U 0.35 U 036 U

1,3-01NlmoBENZENE 1.1 U 12 U 082 U 035 U 036 U

2,4,6-TRlNITROTa.UENE l.tU 1.2 U 082 U 2.S t.s

2,..OINITROTOLUENE I.1U '2 U 0.82 U 0.35 U 0.36 U

2,6-01NITROTOLUENE I.fU 12 U 0.82 U 0.35 U 0.36 U

2·AMiNO-',6-OlNITAOTa.UENE l.IU 1.2 U 082 U 0.41 J 0.36 U

2-NITOOTOLUENE !.tv 1.2 U 0.82 U 035 U 036 U

3-NITOOTOLUENE 1.1 U 12 U 082 U 0.35 U 0.36 U

"AMJNO.26-0INlTOOT<X.UENE I.1U 1.2 U 0.82 U I.lJ 0.96 J

"NITOOTOLUENE 1.1U 12 U 0.82 U 0.35 U 036 U

H.4X l.tU 1.2 U 0.82 U 19 13

NlTOOllENZENE I.1U 1,2 U 0.82 U 035 U 0.36 U

NlTOOClLYCERlN II U 12 U 82 U 35 U 3.8 U

PENTAERYT_OL TETRANITRATE 5.4 U 5.7 U 4.0 U 1.7U 1.8 U

ROX 1.1U l.2U 082 U 11 7.5

TETRYL l.tU 1.2 U 0.82 U 0.35 U 0.36 U

ALUMINLM 260 J 200U 295 J '88 J "7 J

ANTIMONY 1.0 U 1.0 U to u 1.0 U 1.0 U

ARSENIC 024 028 0.29 0.42 0.41

BARIUM H6 2-U 35.4 32.1 38.8

BERVllILM 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CADMIUM 10 U 1,0 U 1.0 U 1.0 U 1.0 U

CALCIUM - 21300 10200 17000 12000

CHROMILM 50 U 50 U 50 U 5.0 U 50 U

C08Al.T 30 U 3.0 U 30 U 30 U 30 U

OOPl'ER 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

IRON 278 J lBIJ 385 J 615 J 574 J

lEAD 1.0 U 1.0 U 1.0 U 1.0 U to U

MAGNESIUM 5000 U 5000 U 5000 U 5000 U 5000 U

MANGANESE 292 J 15.0 U 28.0J 25.7 J 3'3 J

ME~URY 0.20 U 020 U 0.20 U 0.20 U 0.20 U

NICKa t90 U 10.0 U 10.0 U 10,0 U 10,0 U

POTASSIUM 5000 U 5000 U 5000 U 5000 U 5000 U

SaENlLM 1.0 u 1.0 U 1.0 U 1.0 U 1.0 U

S~VEA 3,0 U 30 U 3.0 U 3.0 U 30 U

SODIUM 5000 U l.aoo J 6650 J 6S4O J 8730 J

THALLIUM 1.0 U 1.0 U 1.0 U LOU 1.0 U

TIN too U 100 U 10.0 U 10.0 U 10.0 U

VANAOIUM 20 U 2.0 U 2.0 U 2.0 U 2.0 U

ZINC 10.0 U 10.0 U 100 U 10.0 U 10.0 U

FlItaracl UaIol. (UGA.I

ALUMlNLM, FILTEREO 200U 200U 200U 200U 200U 200U 200U 200U 200U 200U 200U 200U 200U 200U

ANTIMONY, FILTERED 1.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

ARSENIC, FUEREO 0,19 0.28 0.21 027 0.25 0.17 0,21 0.26 023 1.6 0.88 0.'0 0.27 0.26

BARIUM, FILTERED 393 23.1 30.7 27.6 31.8 36.5 35.9 25.7 27.6 80.3 39.8 <6.7 39.0 4t.8

BERYLLILM, F1LTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U LOU

CAOMlUM, FILTEREO 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
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..... 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

'-lion IOSWISOOI 10SWISD02 IOSWiSD03 IOSWiSl104 IOSWISD05 10SWiSDOI IOSWISDOI IOSWiSD07 lOSWISOOI tOSWISD09 IOSWISDIO IOSWlSDll IOSWISD12 IOSWISD12 IOSWiSDOl IOSWiSD02 IOSWiSD03 IOSWiSl104 IOSWISOO5

numpl. tOSW0101.f 10SW0201.f' IOSWOS01.f IOSWlM01.f tOSW050,·F 10SW0601.f IOSW0601-F-D 10SW07Dl·F tOSWoaOl.f lDSWD9Ql.f 10SW1001.f lOSW110t.f lDSW1201.f IOSW1201.f-D lOSWOtOl IOSW0201 IOSW0301 IOSWlMOI IOSW0501

....pl. IOSW0101.f 10SW0201.f IOSWOS01.f lOSW0401.f IOSW0501.f IOSW060'.f FD121_,.f 'OSWD701·F losWOaOt·f 10SW0901-F 10SW1001.f IOSWll01.f 10SW1201.f FD1217OOD1-F IOSW010l ,OSW020t tDSWD301 ,OSW0401 ,OSW0501

me1rtx SF Sf Sf Sf Sf SF SF Sf Sf SF Sf Sf SF SF SW SW SW SW SW

....de NORMAl NORMAl NORMAl NORMAL NORMAl llUP llUP NORMAL NORMAL NORMAl NORMAl NORMAl DUP llUP NORMAl NORMAl NORMAl NORMAl NORMAl

dep1I1_RlI9 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0·0 0·0 0·0 0·0 0·0 0·0 0·0 0·0 0·0 0·0 0·0

'l"_1ype NM NM NM NIl NM NM NM Nil NIl Nil Nil NIl NIl NIl NIl NIl NIl Nil Nil
Ample_elIt 17116/00 17116/00 17116/00 ,V161OO 17116/00 12/161DC1 17116/00 17116/00 12/16100 17117mD 17117/00 12/17100 17117/00 17117/00 17116/00 17116/00 17116/00 17116/00 17116/00

CAl.Cll...., FILTERED 6300 '9800 9480 .6000 11300 8400 8220 18700 .5200 80100 37300 3200D ,'5800 18300

CHAOMILt.t, FUERED 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U S.O U S.O U 5.0 U 50 U 5.0 U 5.0 U S.O U S.O U
C08AI.T, FILTERED 3.0 U 3,0 U 3.0 U 3.0 U 3.0 U 30 U 30 U 3.0 U 30 U 30 U 30 U 30 U 3.0 U 3.0 U
COPPER FILTERED 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2,0 U

IRON, FILTERED '"~ 100 U III 2'6 .9S 116 liD "9 209 259 200 962 158 .89

LEAD, FILTERED 1.0 U '.0 U 1.0 U 1.0 U tOU 1.0 U LOU 1.0 U 1.0 U 1.0 U '.0 U 1.0 U 1.0 U 1.0 U
MAGNESIUM, FILTERED 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000U 5000 U 5000 U 10400 J 7260 J 5000 U 5000 U 5000 U
MANGANESE, FILTERED 22.1 15.0 U 15.0 U 15.0 U 16.8 236 23.5 '50 U 97.0 <3.' 49,0 .39 7<.9 no
MERCURY. FILTERED 0.20 U 0.20 U 0.20 U 020 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
N.O<EL, F1LTERED \0.0 U 10,0 U '0.0 U 10.0 U 10,0 U 10.0 U 10,0 U 10,0 U 10.0 U 10.0 U '0.0 U 10.0 U '0.0 U '0.0 U
POTASSIUM, FILTEAED 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U
SELENIUM. FILTERED 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U l.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
SILVER FilTERED 3,0 U 3.0 U • 3.0 U 3.0 U 30 U 3.0 U 30 U 3.0 U 3.0 U 30 U 3.0 U 3.0 U 3.0 U 3.0 U
SODIUM. FILTERED 5000 U 14100 J 8190 J 6390 J 8370 J 52llOJ 5220 J. 8290 J 5000 U 106000 J 3S2OO J '5000 J 7910 J 6260 J
THAlLIUM, ALTERED 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
TIN, FILTERED 100 U .00 U 10,0 U '0.0 U 10.0 U 10,0 U '0.0 U 10.0 U 10.0 U 10,0 U 10.0 U '0.0 U '0.0 U 10.0 U
VANADIUM, FILTERED 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
ZINC, FILTERED 10,0 U 100 U 10,0 U 1O.0U 100 U 100 U 10.0 U 10,0 U .03 '02 10.0 U '0.0 U '0.0 U 10.0 U

UiKeOlMOUI Puametw.

CYANIDE UGII. .00 UJ 100 UJ 10.0 UJ 10.0 UJ 10.0 UJ

HARDNESS M(>\. 27.0 60.0 360 520 390

NITRATE M(>\. 0.090 0.41 0.27 030 0.28

TOTAl. SUSPENDED SOliDS M(>\. 5.00 J 300 J 9.00 J '5.0 J 100 J
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IWlI1U 10 10 10 10 10 10 10 10 10

I...tlon IOSWISll06 lDSWISD06 10SWISl107 10SWISIlOa IOSWI'SOO9 IOSWISD10 IOSWlSllll IOSW/SD12 10SWISD12

nl&Jllpil IOSW0601 IOSW0601-D tGSW0701 10SWoaOl IOSW0901 tOSW1001 tOSWllDl IOSWI201 tGSW1201.()

lampl. tCSwtlGOt FUt2160001 tOSW07D1 toswaaOt tOSWU9Dt IOSW100l tOSW11QI IOSWI201 FlJ12170001

maub SW SW SW SW SW SW SW SW SW

ucod. CUP CUP NORMAL NORMAL NORUAL NORMAL NORMAL CUP DUP

depttUlng 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0 0-0

'l".tvPo AU NY HU NM HU HU NY NY NY
umpll_cbIt 121161llO 12116fOO 121161llO 12/161llO 12117100 12/17/00 12/17/00 12/17/00 12/17/00

yalidated Y Y Y Y Y Y Y Y Y

EnorooUc. (UGIl)

1.3.5-TRiNfTROBENZENE 0.99 U 086 U 0.60 U 0.90 U 053 U 087 U 1.3 U 1.0 U 1.2 U

'.3-DINITROOENZENE 0.99 U 0.86 U 0.60 U 0.90 U 0.53 U 0.87 U 1.3 U 1.0 U '.2 U

2.....TRiN.TROTCl.UENE 0.99 U 0.86 U ... 0.90 U 0.53 U 087 U 1.3 U 1.0 U 1.2 U

2.4-DINITROTOLUENE 0.99 U 086 U 0.60 U 0.00 U 0.53 U 0.87 U 1.3U 1.0 U 1.2U

2...DINITROTOLUENE 0,99 U 0.86 U 0.60 U 0.00 U 0.53 U 087 U 1.3 U 1.0 U 1.2 U

2·AMm-....DINlTROTOLUENE 099 U 0.86 U 0.60 U 0.90 U 053 Ii 0.87 U 1.3 U 1.0 U 1.2 U

2·NfTOOTOLUENE 0.99 U 0.88 U 0.60 U 090 U 0.53 U 0.87 U 1.3 U 1.0 U 1.2 U

3-NfTOOTOLUENE 0.99 U 0.86 U 060 U 090 U 0.53 U 0.87 U 1.3 U 1.0 U 1.2 U

4-AMIND-2."DINITROTOLUENE 0.99 U 0.86 U U 0.90 U 0.53 U 0.87 U I.3U 1.0 U 1.2 U

4-NfTOOTOLUENE 0.99 U 086 U 0.60 U 0.00 U 0.53 U 0.87 U 1.3 U I.OU 1.2 U

....X B.' 5.• 22 0.00 U 7.5 0.87 U 'B 8.' 8.8

NITOOBENZENE 099 U 0.86 U 0.60 U 0.90 U 0.53 U 0.87 U 1.3 U 1.0 U '.2 U

NfTOOGI.YCERiN •.• U 8.8 U 8.0 U •.0 U 5.3 U 8.7 U 13 U 10 U 12 U

PENTAERYTtfUTOL TETRANfTRATE •.• U '.2 U 2B U •• U 2.8 U '.3 U 8.' U 5.1 U 5.8 U

RDX 2.8 3.• J 18 0.00 U 2.3 J 0.B7 U 5.1 1.9 1.9

TETRYL 0.99 U. 0.86 U 0.60 U 0.00 U 0.53 U 0.87 U '.3 U 1.0 U 1.2 U

1norgonIc. (UGil)

AlUMINLt.t 357 J 554 J 283 J 837J 277 J 299J 341 J 2.3 J 200U

ANTIMONY 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U I.OU 1.0 U

ARSENIC 0.30 0.4" 0.33 0.53 1.9 0.71 0." 0.34 0.29

BARIUM 39.5 45.2 27.1 35.' 86.' 13.0 38.7 39.• 39.8

BERYLLILt.t 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CADMIUM 1.0 U 1.0 U 1.0 U I.OU 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

CALCIUM 6590 .'00 .9500 16300 85000 39400 27600 '6300 15900

CHROMIUM 5.0 U 50 U 5.0 U 50 U 5.0 U 5.0 U 5.0 U 50 U 5.0 U

ODBAlT 3.0 U 30 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U

COPPER 2.0 U 2.0 U 2.0 U 2.0 U 2.0 2.0 U 2.0 U 2.0 U 2.0 U

IRON 401 J 874 J 397 J sn J 547 'J 438 J 1120 J 305 J 291 J

LEAD 1.0 U I.' 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

MAGNESIUM 5lXXl U 5000 U 5000 U 5000 U 11100 J 7560 J 5000 U 5000 U 5000 U

MANGANESE 38.6 J 117J 15.0 U 125 J 49.1J 57.3 J 112 J 73.8 J 71.8 J

MERCURY 020 U 020 U 020 U 0.20 U 0.20 U 020 U 0.20 U 0.20 U 020 U

NICKEL '0.0 U 10.0 U 10.0 U 10.0 U .00 U .00 U 10.0 U 10.0 U 10.0 U

POTASSIUM 5lXXl U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U 5000 U

SelENIUM 1.0 U \.0 U 1.0 U 1.0 U 1.0 U 1.0 U \.0 U \.0 U \.0 U

S~VER 3.0 U 3.0 U 3.0 U 3.0 U 30 U 3.0 U 3.0 U 3.0 U 3.0 U

SODIUM 5100 J 5570 J S050 J 5000 U ooסס11 J 35800 J '2000 J 8030 J 7940 J

THAlUUM 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U \.0 U 1.0 U 1.0 U \.0 U

TIN 10.0 U 10.0 U 10,0 U 10,0 U 100 U 10.0 U 10.0 U 10,0 U 10.0 U

VANADIUM 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

ZINC 10.0 U 10.0 U 10,0 U 11.2 113 10.0 U 10.0 U 10.0 U 10.0 U

AI_MoWolUllA.

ALUMINLt.t. FILTERED

ANTOMlNY. FUERED

ARSENIC. FitTERED

BARiUM. FitTERED

BERYLLILt.t. F~TERED

CADMIUM. FUERED

,.
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awmu 10 10 10 10 10 10 10 10 10- IOSWIS/106 IOSWIS/106 lOSWISOO7 IOSWISDOa tOSWISOO9 IOSWISD10 lOSW/soll IOSWIS012 10SW/S012

.....pl. IOSWOIDl 10SWIl601.!) tOSW070t tOSWCIDI 10SW09Ql IOSW1001 IOSWll01 IOSW1201 IOSWl201.!)

..mpl. lDSW0601 FD12160001 IOSWU701 tOSWCIOI 105_1 tOSWlant tOSW1101 tOSWt201 F012170001

...1riJ SW SW SW SW SW SW SW 6W 6W..... DUP DUP NORIIAl . NORMAL NORIIAl NORMAL NORMAL OUP DUP

depltUlng a-a a-a a-a 0-0 0-0 0-0 0-0 0-0 0-0

qcJype NY NM NM NY NY NM 11M NM NY
NmPlI_dll 12/16/00 12/16100 12/tlWO 12/16/00 12/17/00 12/17l1lO 12/17l1lO 12/17l1lO 12/17l1lO

CALCIUM, FLTERED

CHROMILM. FILTERED

COOALT, FILTERED

CCPPE~ FUERED

IRON. FUERED

LEAD, FUERED

MAGNESIUM, FILTERED

MANGANESE, FILTERED

MERCURY. FILTERED

NICKEL, FILTERED

POTASSIUM, FILTERED

SB.ENlUM, FILTERED

SILVE~ FILTERED

SOOIUM, FILTERED

THALLIUM, FILTERED

TIN. FILTERED

VANADlW, FILTERED

ZlNC, FILTERED

Ullclll.lnlOUt Pa,.m.t.,

CYANIDE UGIL 10.0 W 10.0 W 100 W 10.0 W 10.0 UJ 10.0 W 10.0 W 100 W 10.0 W

HARDNESS MGt 330 35.0 53.0 56.0 260 I~ 87.0 55,0 55,0

NITRATE MGt 026 0.25 0.30 0.18 1.60 0.29 0.5' 0,45 0.'5

TOTAt SUSPENDED SOLIDS MGt 260J 8.00 J 13,0 J 50.0 J 2.00 W '.00 J 2,00 W
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'WlnU 10 10 10 10 10 to 10 10 10 10 10 10 10 10
_lion IOSWISOOI lDSWJSD02 IOSWISDll3 lDSWISD04 lDSWISOOs lDSWISD06 lDSWlSOoe IOSWISD07 IOSW/SDOI IOSW/SllCI9 IOSW/SDID lOSWISD11 10SWlSD12 IOSWISD12

ntampIe 105D010001 1050020006 lOSDO:JOOO6 IOSOD4ODD6 IOSDOSOOO6 1050060006 10SD060006-0 IOSD070006 10SDGU001 10SD0900l1l1 IOSDtOGa IOSDl100D& 1O$D120006 105012000&-0

umpIo tOSD01000& 10$0020006 1050030006 105_ lDSOOSOOO8 lDSD060006 FOI2160002 IOSD07llOCle 10SDGU001 105_ 10501_ lDSD11OOO1 10s0120006 FD12171lOO2

malriJ SO SD SD SD SO SO SD SO SO SO' SO SO SD SO

..code NDRIIAL HORIIAL NDRIIAL NORIIAL NDRIIAL DUP DUP NORIIAL NDRIIAL NORIIAL NORIIAL NORIIAL DUP DUP

dopllU&n9 0·6 D·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6 0·6

qcJypo Nil NIl NIl NIl Nil NIl NIl NIl NIl NIl NIl NIl NIl NIl
..mple_clat 12116/00 12J1WO 12116/00 12116/00 12/16100 17116/00 12116/00 12116/00 17116/00 12117JOO 12117JOO 121t7JOO 12117JOO 12I17...a
vtlid.... y y y y y y y y y y y y y y

E_.(II01KGI

1.3,5·TRlNITROOENZENE O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

1,3-DINITROBENZENE O.SO U O.SO U O.SO U O.SO U 0.50 U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

2.4,6-TRINITROTOLUENE O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U 0.50 U O.SO U O.SO U O.SO U 0.50 U OSO U O.SO U

2,..OlNITROTOlUENE O.SO U O.SO U O.SO U O.SO U 0.50 U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

2.6-OlNITROTOLUENE O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

2·AMINQ.<,6-DINITROTOlUENE O.SO U Oso U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

2-NITROTOLUENE O.SO U O.SO U O.SO U O.SO U Oso U O.SO U O.SO U O.SO U O.SO U O.SO U Oso U O.SO U O.SO U O.SO U

3-NITROTOLUENE 0.50 U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

"AMINCJ.2.6-DINITAOTOlUENE O.SO U O.SO U O.SO U OSO U OSO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

..NITAOTOLUENE O.SO U O.SO U O.SO U 0.50 U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U OSO U O.SO U

~X O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U 51 O.SO U O.SO U O.SO U 0.50 U O.SO U O.SO U

NITROBENZENE O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

NlTAOGl.YCEAlN 5.0 U 50 U 5.0 U 50 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

PENTAERYTHAITOL TETAANITAATE 25 U 2.5 U 2.5 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 25 U 25 U 25 U 2.5 U 25 U 2~U

AOX O.SO U O.SO U O.SO U OSO U 0.50 U O.SO U OSO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U O.SO U

TETRYL O.SO U 0.50 U OSO U 0.50 U O.SO U O.SO U O.SO U O.SO U O.SO U OSO U O.SO U O.SO U OSO U O.SO U

1noraanIc:. 1I000G

AlIMINLN 6060 'll10 5130 7260 6210 4430 <860 li020 9190 9310 7370 6990 9370 5680

ANTIMONY 1.2 U l,1U ttU I.B 2.2 0.98 U I.2U 1.tU 1.4 1.2 U 0.98 U 1.0 U I.lU 1.2 U

ARSENIC 10.• J 31 J 8.6 J :l'.2J 15.9 J 62 J B.B J 4.0 J 22.0 J 7.' J B.U 8B J 18.7 J 10.1 J

BAAlIM 155 J '5.2 J 703J 133 J 95.7 J 935J 98.7 J 7B.0 J 121 J 67.9 J 65.3 J 82.8 J 27B J 141 J

BERYliILN 1.6 J 1.0 U 1.0 U l.4J 1.9J 098 U 1.2 U 1.0 U 21 J I.2U 1.0 U 0.99 U 1.8J UJ

CADMIUM I.1U 1.0 U 1.0 U l,4J 2.0 J 0.98 U 1.2 U 2.• J 1.1U 1.2 U 1.0 U 0.99 U 1.3J 1.2 J

CALCIUM 1260 1820 564 \180 1070 773 1250 3840 1330 5920 1690 2100 997 \1SO

GHROMILN 25,5 J 9.0 J 13.7J 65.7 J 45.4 J 13.7 J 12.8 J 9.2 J 32.' J 11.0 J 10.4 J 12.8 J 32.8 J 29.1 J

C08ALT 29.4 J 6.0 J 17,0 J 0':4.7J 2'.5 J 14.3 J 14.4J 8.3 J 51.8J 9.0 J 12.2 J 14.0 J 41.7 J 31.1 J

. COPPER 9.7 J B.O J 9,6 J H.9 J 13.4 J 7.5 J 85 J 7.7J 16.9 J 10.4 J 7.5J 112 J 10,3 J 10.3 J

IRON 29800 J 13800 J 2OllOOJ 71100 J 57700 J 19700 J . 23500 J 12100 J 52800 J 19300 J ,_J 20400 J 47100 J 31)100 J

LEAD 255 J 13,3 J 17.5 J 37.0 J 26.7 J 16.2 J 16.3 J 19.2 J 32.9 J IB.5 J 16.2 J 17.1J 26.4 J IS.3 JO

MAGNESIUM 997 BI3 696 'll7U l107U .90 U 587 U 1230 B05 1590 1010 1020 SSOU 621 U

MANGANESE 23llOJ 165 J 652 J 2300 J 1970 J 979 J 929 J 445J 3380 J 825 J 985 J ne J 3900 J 25'0 J

MERCURY 008 W 0.04 W 0.05 W 0.05 J 0.07 W 0.05 W 0.08 W 0.05 W 0.04 J 0.08 W 0.05 W 0.05 W 0.03 W 0.05 W

NICKEL ....5 J B.2 J 17.6 J . 15.4 J 29.' J 188 J 20.0 J 7.5J 44.8 J 7.9 J 15,9 J 9.B J 320J 29,' J

POTASSIUM SSOU SOOU 514 U 487 U 007U .90 U 587U 515 U 541 U 81. U 511 U .98 U SSOU 621 U

SaENIUM l.lU 1.0 U 1.0 U 0.97 U 1.2 U 0.98 U 1.2 U 1.0 U t.1U 12 U 1.0 U 0.99 U 1.1U 1.2 U

SILVER 1.IU 1.0 U 1.0 U 0.97 U 1.2 U 0.9B U 1.2 U 1.0 U 1.1U 1.2 U 1.0 U 0.99 U UU 12.U

SOOIUM SSOU SOOU 514 U 'B7 U 607 U .90 U 587 U 515 U 541 U 814 U 511 U 499U SSOU 621 U

TfW.lIIM UU 1.0 U 1.0 U 0.97 U 1.2 U 0.99 U 12 U 1.0 U l.lU 1.2 U 1.0 U 0.99 U 1.1 U 12 U

TIN 5.9 U 5.6 U 5.5 U 5.1 U 5.9 U '.9 U 50 U 5.' U 5.8 U 8.0 U '.9 U 5.0 U 5.7 U 8.1 U

VANADIUM 30.0 J 13,2 J 18.1 J 83.2 J 40,0 J 15.0·J 15.0 J 15.4J '2.9 J 21.5 J 20.7 J 21.0 J 39.1 J 27.' J

ZINC 795J 58.3 J 40.6 J 'll.5 J 71.0 J 365J 45.1 J 59.3 J 98.1 J 301 J 828 J 40.0 J 90.8 J BI.3 J

Mlsc.n.neou. P.ram_•• (MGJKO)

CYANIOE I 1.0 W l,OW 1.0 W 1.0W tOW 1.0 W 1.0 W 1.0 W 1.0 W 1.0 W 1.0 W 1.0W 1.0 W 1.0 W

TOTAl ORGANIC CARBON I 22000 J I 4000 J 7900 J 5500 J 9300 J 18000 J 20000 J 9700 J 6800 J 18000 J 6900 J 11CXX>J 13000 J 24000 J
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F.5.1 SOIL

Soil samples from SWMUs 4, 5, 9, and 10 underwent statistical comparisons to Crane Basewide

background data sets as described in the Crane Basewide Background Soil investigation. Samples were

evaluated for three specific physical characteristics to determine their appropriate soil grouping:

depositional environment (DE), soil grain size, and depth.

The parent material or the origin of the soil and the manner in which it was deposited largely determines

the chemical and mineralogical composition of that soil. The mechanism (e.g., water, wind, glaciers,

weathering) from which the soil was formed is referred to herein as the depositional environment (DE) of

the soil. Because the soil in each DE is derived from various types of parent material, the resulting

chemical composition is believed to vary significantly among the soils in each DE. NSWC Crane has

been subdivided into four DE classifications: alluvium (stream-derived sediments); loess (wind-blown

sediment)/glacial outwash (glacially derived sediments); residual soil derived from Pennsylvanian

bedrock/colluvium; and residual soils derived from Mississippian bedrock/colluvium. Within each DE,

surface soil and. subsurface soil were targeted, because the surface soil's chemical composition is

believed to differ significantly from the subsurface soils chemical composition. This physical classification

is believed to affect the chemical composition of soil because the parent material of the surface soil is

believed, at least in part, to differ from the parent material from the subsurface material. It is also

believed that the soil grain size (e.g., clay, silt; and sand) also significantly affects the concentration of

inorganics in soil, providing another potential discriminating factor that is not necessarily well correlated to

depth. Therefore, grouping of soil grain sizes into gross grain size classifications (e.g., clay, silt, and

sand) was necessary to test this expectation.

Depending on these physical characteristics, the samples were compared to one of the nine Crane

Basewide background data sets (soil groups). Tables F-1 through F-6 present the summary statistics for

the data sets corresponding to SWMUs 4, 5, 9, and 10 soils. The analysis of variance, or the ANOVA

technique, is generally the basic approach used to compare data from background and site locations.

The ANOVA technique is used to test whether there is statistically significant evidence of contamination

associated with site activities.

There are two types of ANOVA: parametric and non-parametric. Parametric ANOVA methods make two

important assumptions: the data residuals are normally (or lognormally) distributed, and '2) the group

variances are homogeneous. If these assumptions are not met, the parametric ANOVA is a less powerful

test than the non-parametric ANOVA. Checking these assumptions requires a good deal of statistical

effort (Shapiro-Wilk W Test and Levene's Test of Homogeneous Variance) and typically the assumptions
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NSWC/Crane
RFI Report for SWMUs 4,5,9,10

Revision: 1
Date: April 2003

Section: Appendix F.5
Page 2 of 5

are not met for a majority of t~e data sets. The parametric ANOVA is only marginally more powerful than

the non-parametric ANOVA, even when these assumptions are met. For these reasons, a non­

parametric ANOVA. technique was chosen to be employed to compare site and background

concentrations.

The Wilcoxon Rank-Sum test (EPA, 1992) (also known as the Mann-Whitney U test) was employed as

the non-parametric ANOVA technique. The following equations present a step-by-step procedure for

conducting the Wilcoxon Rank-Sum test.

The null hypothesis (Ho) that is tested is

Ho The site concentration IS NOT statistically higher· than the background

concentration.

The alternate hypothesis (HA) is

HA The site concentration IS statistically higher than the background concentration.

If Ho is rejected, then HA is accepted. If Ho is not rejected, the data set is consistent with the Ho

hypothesis.

• Step 1. Combine the background and site data and rank the ordered values from 1 to N.

Assume there are n site samples and m background samples so that N = m + n.

• Step 2. Compute the Wilcoxon statistic W:

n J
W = I E i - - n(n + J)

i =J 2

where Ej are the ranks of the site samples (Large values of the statistic W give evidence of

contamination in site locations).

• Step 3. Compute an approximate Z-score. To find the critical value of W, a normal

approximation to its distribution is used. The expected value and standard deviation of W

under the null hypothesis (i.e., no contamination exists) are given by the formulas:
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An approximate Z-score for the Wilcoxon Rank-Sum test may be calculated by the following

equations:

z = W - E(W) - 1­
SD(W)

" The faCtor of 1/2 in the numerator serves as a continuity correction because the discrete

distribution of the statistic W is being approximated by the continuous normal distribution. If n

or m > 10 and ties are present, an adjustment to the approximate Z-score must be made:

1
W -E(W)--

Z - 2
ADJUSTED - S'D(W)

where: SO' (W)=
mn

12
N + 1 -

g
L [.([2 - 1)

. 1 J J
J=

N(N -1)

1

2

9 = the number of tied groups and tj is the number of tied data in the fth group.

• Step 4. For a one-tailed 95% confidence level test for Ho versus the reject Ho and accept HA

if ZADJUSTED > ZO.95 = + 1.645, which corresponds to a p-value of 0.05.

F.5.2 GROUND WATER

Wells from the most recent sampling effort were scrutinized for relationship of the wells to the

groundwater flow direction using potentiometric surface contour maps. One well from each SWMU was

chosen as an upgradient well for that SWMU. The upgradient wells are
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SWMU 4:

SWMU 5:

SWMU 9:

SWMU 10:

04-01

05-01

09-WTP6

10C52
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It is important to note that the SWMU 10 upgradient well is for the lower Pennsylvanian aquifer

only.

Since there was only one concentration for each parameter for each of these wells, no rigorous statistical

comparison of site to upgradient to downgradient concentrations could be performed. Instead, the

average downgradient concentration was compared to the lone upgradient concentration. If the average

downgradient concentration was greater than the upgradient concentration, the alternate hypothesis that

the site concentration is statistically higher than the upgradient concentration is accepted. If the average

downgradient concentration was less than or equal to the upgradient concentration, the null hypothesis

that the site concentration is not statistically higher than the upgradient concentration is accepted.

F.5.3 SURFACE WATER

Locations from the most recent sampling effort were examined to determine which locations were

upstream of the various SWMUs. One location from each SWMU was chosen as a background location

for that SWMU. The background locations for surface water are

SWMU 4:

SWMU 5:

SWMU 9:

SWMU 10:

04SW01

05SW01

09SW01

No background locations

Since there was only one concentration for each parameter for each of these wells, no rigorous statistical

comparison of site to background to downgradient concentrations could be performed. Instead, the

average downgradient concentration was compared to the lone background concentration. If the average

downgradient concentration was greater than the background concentration, the alternate hypothesis that

the site concentration is statistically higher than the background concentration is accepted. If the average

downgradient concentration was less than or equal to the background concentration, the null hypothesis

that the site concentration is not statistically higher than the background concentration is accepted.
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F.5.4 SEDIMENT

Locations from the most recent sampling effort were examined to determine which locations were

upstream of the various SWMUs. One location from each SWMU was chosen as a background location

for that SWMU. The background locations for sediment are

SWMU 4:

SWMU 5:

SWMU 9:

SWMU 10:

04S001

05S001

09S001

No background locations

Since there was only one concentration for each parameter for each of these wells, no rigorous statistical

comparison of site to background to downgradient concentrations could be performed. Instead,. the

average downgradient concentration was compared to the lone background concentration. If the average

downgradient concentration was greater than the background concentration, the alternate hypothesis that

the site concentration is statistically higher than the background concentration is accepted. If the average

downgradient concentration was less than or equal to the background concentration, the null hypothesis

that the site concentration is not statistically higher than the background concentration is accepted.
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Frequency of
Detection

67/67
8/67

67/67
67/67
14/67
34/67
66/67
67/67
67/67
67/67
67/67
67/67
66/66
67/67
67/67
17/67
67/67
67/67
15/67
48/67
32/67
66/66
66/67
0/67
66/66
67/67
50/67

Frequency of
Exceedancel2

0/67
8/67

67/67
67/67
14/67
28/67
0/67

67/67
67/67
67/67
17/67
67/67
0/66
0/67
0/67
17/67
63/67
0/67
15/67
0/67
0/67
0/67

66/67
0/67
0/66

67/67
50/67

TABLE F·1
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

COMPLETE BACKGROUND SOIL SAMPLE DATA SET - ALL SOILS
SWMUs 4, 5, 9, AND 10 RFI

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

Location of
Maximum

BG1SBP0801
BG1SBP0505
BG3SBM0701
BG1SBL0101

BG2SBG0401-MAX
BG3SBM0201
BG3SBM0601 .
BG3SBM0604
BG3SBM0701
BG1SBP0305
BG1SBP0305
BG1SBA0101
BG1SBP0305
BG1SBP0204
BG3SBM0701
BG1SBP0103
BG1SBP0305

BG1SBA280304
BG1SBP0206
BG1SBP0401

BG 1SBP0406-MAX
BG3SBM0601

.- BG1SBL0101
NA

BG1SBP0305
BG1SBP0206
BG3SBM0701

Distribution
of Data

NORMAL
LOGNORMAL

NORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL

NORMAL
NORMAL

LOGNORMAL
LOGNORMAL
LOGNORMAL
LOGNORMAL

NORMAL
NA

LOGNORMAL
LOGNORMAL

NORMAL

95% Upper
Tolerance Limit

17,400
2.88
9.60
147
0.85
2.05

3,350
29.1
21.7
21.4

34,500
19.7
29.4

3,060
3,270
0.072
18.7
1,370
0.83
0.10
232

'25.3
0.29
NA
10.9
45.8
54.0

Soil Risk Based
TarQet Level 11

0.1423
0.38
1.04
0.10

0.18095
NA
0.4

0.14033
0.3132
22,000
0.45053

1,500
NA

3,100
0.0079

7
NA

0.02765
2

NA
45;000

0.04
7.62
NA
1.59
6.62

Notes:
NA - Not available
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-1 of the NSWC Crane Basewide Background Soil Investigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2 - Exceedances are defined as detected values above the SRBTL.
3 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.



TABLE F·2
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

SOIL GROUP 1• LOESS/GLACIAL SURFACE SOIL
SWMUs 4, 5, 9, AND 10 RFI

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

9.8 15.1 13.3 13.3
9.3 17.1 14.1 14.1
6.5 11.3 9.00 9.00

Location of Distribution 95% Upper Soil Risk Based
Maximum of Data Tolerance Limit Tarllet Level (1

BG2SBG0101 NORMAL 22,800 75,000
NA NA NA 0.1423

BG1SBL010l NORMAL 10.61 0.38
BG18BL010l LOGNORMAL 262 1.04

BG2SBG0401-MAX NORMAL 1.03 0.10
NA NA NA 0.18095

BG2SBG0401-MAX LOGNORMAL 3,070 NA
BG28BG010l NORMAL 22.2 0.4
8G1SBL010l NORMAL 27.4 0.14033
BG2S8G010l NORMAL 17.7 0.3132
BG2SBG010l NORMAL 27,100 22,000

~

BG1SBL010l NORMAL 23.0 0.45053 .
BG1SBL0501 NORMAL 19.9 1,500 <1..:

BG2S8G010l LOGNORMAL 3,120 NA J.","

BG18BL010l LOGNORMAL 5,450 3,100 ~.~

BG2S8G0401-MAX NORMAL 0.108 0.0079
BG18BL010l NORMAL 26.2 7
BG2SBG010l NORMAL 2,000 NA

NA NA NA 0.02765 .
BG1SBL010l LOGNORMAL 0.11 2
BG1SBL0501 LOGNORMAL 56 NA

BG28BG0401-MAX LOGNORMAL 32.7 45,000
BG1SBL010l NORMAL 0.41 0.04

NA NA NA 7.62
BG1SBL0501 LOGNORMAL 12.2 NA
BG2SBG0101 NORMAL 49.7 1.59
BG2SBG010l LOGNORMAL 135.2 6.62

14,200

11,900

Average of
Positive Detections

14,20017,40010,100

0/5

0/5

0/5

0/5
5/5

5/5

2/5

3/5

4/5

0/5

0/5

515
515

5/5

0/5

0/5

0/5
0/5

515

0/5
515

515

0/5
0/5

0/5

0/5

515

Frequency of
Exceedance (2

5/5

515

2/5

4/5

2/5
515

515

515

515

515

0/5

515

0/5

515
515

0/5

515

0/5

515
3/5

515
515

115

515
5/5

515
515

Frequency of
Detection

Notes:
NA - Not available
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-l of the NSWC Crane Basewide Background Soil Investigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2 - Exceedances are defined as detected values above the SRBTL.
3 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.



TABLE F·3
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

SOIL GROUP 2· LOESS/GLACIAL SUBSURFACE SOIL
SWMUs 4, 5, 9, AND 10 RFI

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

Average of
Positive Detections

6.62

NA
0.4

NA

NA

3,100

1.59

7

NA
1,500

0.38

7.62

0.10
1.04

45,000
0.04

2

22,000

0.0079

0.1423

0.3132

0.18095

0.14033

NA
0.02765

0.45053

Soil Risk Based
TarQet Level 11

NA
884

NA

54.9

208

1.32

32.3

126

16.5

14.7

31.2

47.3
10.7

10.1
8.57

21.0

13.6

23.2
0.32

2,890

1,640
NA

1,100

0.059

0.073

19,700

33,500

95% Upper
Tolerance Limit

NORMAL
NORMAL

NORMAL

NORMAL

NA

NORMAL
NORMAL

NORMAL

NORMAL

Distribution
of Data

NORMAL
NA

NORMAL

NORMAL

NORMAL
LOGNORMAL

LOGNORMAL
LOGNORMAL

LOGNORMAL

LOGNORMAL
~

LOGNORMAL
LOGNORMAL

LOGNORMAL

LOGNORMAL

LOGNORMAL

LOGNORMAL

LOGNORMAL

Location of
Maximum

NA

NA
BG18BL0506

BG18BL0305

BG18BL0506

BG18BL0103

BG18BL0506

BG18BL0506

BG18BL0403

BG18BL0105

BG18BL0305

BG18BL0506

BG18BL0103

BG18BL0506

BG18BL0506

BG18BL0506

BG18BL0506

BG18BL0103
NA

BG28BG0404

BG28BG0503

BG28BG0104

BG28BG0104

BG28BG0503

BG18BL0305, BG18BL0506
BG28BG0206

BG18BL0506, BG18BL0504-MAX

NA
404

12.900

404
0.0513NA

710
NA
122

..
10.8 10.8 1.18 10.8
1.1 6 4.15 4.15

41.7 94.4 60.8 60.8
0.3 0.69 0.29 0.41

9.2 25.5 18.0 18.0
1.8 9.2 4.98 4.98
4.3 16.4 10.3 10.3
~27,700~~

6.9 11.7 9.60 9.60

0/13

0/13

0/13

0/13

0/13

1/13

6/13

0/13

0/13

0/13

0/13
0/13

0/13

0/13
2/13

7/13
13/13
13/13

13/13
13/13

11/13

3113
13/13

13/13

0/13
13/13

13/13

Frequency of
Exceedancel2

3/13

7/13
0/13

7/13

6/13

0/13

1/13
13/13
13/13

13/13

13/13

13/13
13/13
13/13

13/13

13/13
2/13

13/13

13/13 .

~
13/13

13/13

13/13

13/13

13/13
0113

13/13

Frequency of
Detection

Notes:
NA • Not available
Concentrations which exceed soil risk-based target levels (8RBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-l of the N8WC Crane Basewide Background 80illnvestigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2 - Exceedances are defined as detected values above the SRBTL.
3 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.



TABLE F-4
STATISTICAL SUMMARY OF ANALmCAL RESULTS

SOIL GROUP 3· ALLUVIAL, MISSISSIPPIAN, AND PENNSYLVANIAN SURFACE SOIL
SWMUs 4, 5, 9, AND 10 RFI.

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

Frequency of Frequency of Location of Distribution 95% Upper Soil Risk Based
Detection Exceedance 2 Maximum of Data Tolerance Limit Tar et Level 1

15/15 0/15 BG1SBP0801 LOGNORMAL 19,900 75,000
2/15 2/15 BG3SBM0401 LOGNORMAL 6.9 0.1423
15/15 15/15 BG3SBM0701 NORMAL 11.83 0.38
15/15 15/15 BG3SBM0601 LOGNORMAL 211 1.04
1/15 1/15 BG3SBA010l-MAX LOGNORMAL 0.93 0.10
10/15 9/15 BG3SBM0201 LOGNORMAL 6.05 0.18095
14/15 0/15 BG3SBM0601 LOGNORMAL 55,200 NA
15/15 15/15 BG1SBA0101 LOGNORMAL 28.7 0.4
15/15 15/15 BG3SBM0701 LOGNORMAL 32.4 0.14033
15/15 15/15 BG1SBP0801 LOGNORMAL 17.6 0.3132
15/15 2/15 BG1SBA010l LOGNORMAL 37,400 22,000 .
15/15 15/15 BG1SBA010l LOGNORMAL 27.0 0.45053
14/14 0/14 BG1SBP0901 LOGNORMAL 30.0 1,500
15/15 0/15 BG1SBP0801 LOGNORMAL 2,800 NA A~

15/15 0/15 BG3SBM0701 LOGNORMAL 5,700 3,100 ..o:f~

7/15 7/15 BG1SBP0601-MAX NORMAL 0.077 0.0079 # ~;

15/15 15/15 BG1SBA010l LOGNORMAL 22.1 7
15/15 0/15 BG1SBP0801 LOGNORMAL 1,970 NA
5/15 5/15 BG1SBP0901 NORMAL 0.81 0.02765"
15/15 0/15 0.065 BG1SBP0401 LOGNORMAL 0.130 2
6/15 0/15 15.6 BG3SBM0601 NORMAL 28 NA
14/14 0/14 14.3 BG3SBM0601 LOGNORMAL 46.4 45,000
15/15 15/15 I BG1SBP0601-MAX NORMAL 0.31 0.04
0/15 0/15 NA NA NA NA 7.62
14/14 0/14 686 BG1SBP0801 LOGNORMAL 10.2 NA
15/15 15/15 17.1 40 25.4 25.4 BG1SBP0801 LOGNORMAL 51.2 1.59
14/15 14/15 BG3SBM0701 NORMAL 65.6 6.62

Notes:
NA - Not available
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-l of the NSWC Crane Basewide Background Soil Investigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2 - Exceedances are defined as detected values above the SRBTL.
3 - This vaiue is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.



TABLE F-5
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

SOIL GROUP 8· PENNSYLVANIAN SUBSURFACE CLAY AND SILT
SWMUs 4,5,9, AND 10 RFI

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

Frequency of Frequency of Location of Distribution 95% Upper Soil Risk Based
Detection Exceedance 2 Maximum of Data Tolerance Limit Tar et Level 11

9/9 0/9 BG1SBP0206 NORMAL 20600 75,000
1/9 1/9 BG1SBP0505 LOGNORMAL 40.3 0.1423
9/9 9/9 BG1SBP0204 NORMAL 12.5 0.38
9/9 9/9 BG1SBP0505 NORMAL 115 1.04
0/9 0/9 NA NA NA 0.10
8/9 6/9 BG1SBP0206 NORMAL 0.8 0.18095
9/9 0/9 BG1SBP0505 LOGNORMAL 4,640 NA
9/9 9/9 BG1SBP0206 NORMAL 33.0 0.4
9/9 9/9 BG1SBP0206 LOGNORMAL 21.2 0.14033
9/9 9/9 BG1SBP0305 LOGNORMAL 33.3 0.3132
9/9 5/9 BG1SBP0305 LOGNORMAL 60,200 22,000
9/9 9/9 . BG1SBP0603 NORMAL 19.6 0.45053
9/9 0/9 BG1SBP0305 LOGNORMAL 80.0 1,500
9/9 0/9 BG1SBP0204 NORMAL 3,410 NA
9/9 0/9 BG1SBP0804 NORMAL 704 3,100
1/9 1/9 BG1SBP0103 LOGNORMAL 0.18 0.0079
9/9 9/9 BG1SBP0305 LOGNORMAL 29.6 7
9/9 0/9 BG1SBP0204, BG1SBP0305 LOGNORMAL 1,890 NA
8/9 8/9 BG1SBP0206 NORMAL 1.07 0.02765
8/9 0/9 0.056 BG1SBP0206 LOGNORMAL 0.14 2
6/9 0/9 79.1 BG 1SBP0406-MAX LOGNORMAL 1,070 NA
9/9 0/9 13.8 BG 1SBP0406-MAX LOGNORMAL 30.9 45,000
9/9 0/9 I I BG1SBP0204, BG1SBP0206 LOGNORMAL 0.33 0.04
0/9 0/9 NA NA NA NA 7.62
9/9 9/9 902 BG1SBP0305 NORMAL 14.9 NA
9/9 9/9 20.9 48.5 33.2 33.2 BG1SBP0206 LOGNORMAL 69.1 1.59
9/9 9/9 BG1SBP0305 LOGNORMAL 83.3 6.62

Notes:
NA - Not available
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E-10f the NSWC Crane Basewide Background Soil Investigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2 - Exceedances are defined as detected values above the SRBTL.
3 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.

•



TABLE F-6
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

SOIL GROUP 9- PENNSYLVANIAN SUBSURFACE SAND
SWMUs 4,5,9, AND 10 RFI

NAVAL SURFACE WARFARE CENTER
CRANE, INDIANA

7.7 7.7 7.7 7.7
8.8 8.8 8.80 8.80
5.6 5.6 5.6 5.6

Location of Distribution 95% Upper Soil Risk Based
Maximum of Data Tolerance Limit Target Level 11

BG1SBP0806 NA NA 75,000
NA NA NA 0.1423

BG1SBP0806 NA NA 0.38
BG1SBP0806 NA NA 1.04

NA NA NA 0.10
BG1SBP0806 NA NA 0.18095
BG1SBP0806 NA NA NA
BG1SBP0806 NA NA 0.4
BG1SBP0806 NA NA 0.14033
BG1SBP0806 NA NA 0.3132
BG1SBP0806 NA NA 22.000-
BG1SBP0806 NA NA 0.45053'.
BG1SBP0806 NA NA 1,500
BG1SBP0806 NA NA NA
BG1SBP0806 NA NA 3,100 I

'11"••:

p'.

NA NA NA 0.0079 I ~,

BG1SBP0806 NA NA 7
BG1SBP0806 NA NA NA
BG1SBP0806 NA NA 0.02765~:

BG1SBP0806 NA NA 2 -

NA NA NA NA
BG1SBP0806 NA NA 45,000
BG1SBP0806 NA NA 0.04

NA NA NA 7.62
BG1SBP0806 NA NA NA
BG1SBP0806 NA NA 1.59
BG1SBP0806 NA NA 6.62

5,430

11,300

Average of
Positive Detections

11,30011.300

8.6 8.6 I 8.6 I 8.6
654 654 I 654 I 654
327 327 I 327 I 327
NA NA _II NA
4.6 4.6 I 4.6 I 4.6
353 353 I 353 I 353

~
0.050

iiiA
5.4
:1M'

11,300

1/1

0/1
0/1
1/1

1/1

0/1

0/1

0/1

1/1

0/1
0/1

0/1

1/1
0/1
0/1

0/1

0/1

1/1
0/1

0/1

1/1

0/1
171

0/1
171

0/1
171

Frequency of
Exceedancel2

1/1

1/1

1/1
1/1

1/1

0/1

1/1

1/1
1/1
1/1
1/1

0/1

1/1

1/1

1/1
1/1
0/1
1/1
1/1
1/1

1/1

1/1

1/1

0/1

0/1
1/1

1/1

Frequency of
Detection

Notes:
NA - Not available
Concentrations which exceed soil risk-based target levels (SRBTLs) are bolded.
1 - Value is based on human health and ecological risk-based criteria as presented in Appendix E, Table E·l of the NSWC Crane Basewide Background Soil Investigation Report dated January 2001.

It is important to note that this information is updated by the appropriate regulatory agencies on a periodic basis.
2· Exceedances are defined as detected values above the SRBTL.
3 - This value is the average of all detected and non-detected values. Non-detected values were represented by using one half the detection limit.

This value was used for statistical analysis when no detections were encountered.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS
SWMU 4 . McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 3

Scenario
Madium

Exposure
Exposure Point Raceptor Population

Receptor Exposure On-Site/ Type of
Rationale for Selection or Exclusion of Exposure Pathway

Timeframe Medium Aqe Route Oft-Site Analysis

Current/Future Surface Soil( 1) Surface Soil Entire Site Trespassers Adolescent Ingestion On-site Quant(2) Although access to the base is controlted. once inside the base. access to the
study areas is nollimited by any physical constraints.

Dermal On-site Quant Although access to the base is controlted. once inside the base. access to the
study areas is not limited by any physical constraints.

Adult Ingestion On-site None Potential risks are assumed 10 be similar to adolescent trespassers. Risks tor
this receptor will be inferred using the calculated risks for the adolescent
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers. Risks for
this receptor will be inferred using the calculaled risks for the adolescent
trespasser.

Air Vapors and Particulates in Trespassers Adult and Inhalation On-site Qual(3) Exposure is evaluated qualitatively by a comparison of site data to U.S. EPA
Air - Entire Site Adolescent Generic SSLs(4) for transfers from soil to air.

Groundwater Groundwater/Air Surficial AqUifer Trespassers Adult and Ingestion On-site None Direct contact wilh groundwater does not occur under currenf land use.
Adolescent Shallow groundwater is not expected to be used as a domestic water supply.

Dermal On-sile None Direct contact with groundwater does not occur under current land use,
Shallow groundwater is not expected to be used as a domestic water supply.

Inhalation On-site None Direct contact with groundwater does nol occur under current land use.
Shallow groundwater is not expected to be used as a domestic water supply.

Surface Water Surface Water On-Site Streams. Ponded Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled. once inside the base. access to the
Water and Draingeways study areas is notlimiled by any physical conslraints.

Dermal On-site Quant Although access to the base is controlled. once inside the base. access to the
study areas is not limited by any physical conslraints.

Adult Ingestion On-site None Potential risks are assumed to be similar 10 adolescent trespassers. Risks for
this receptor will be inferred using the calculated risks for the adolescent
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers. Risks for
this receptor will be inferred using the calculated risks for the adolescent
trespasser.

Air On-Site Streams. Ponded Trespassers Adult and Inhalation On-site None Minimal exposure to vapors emilted from surtace water is anticipated (i.e.. so
Water and Draingeways Adolescent low such that it Is not worth quantifying).

Sediment Sediment On-Sile Streams. Ponded Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled. once inside the base. access to the
Water and Draingeways study areas is not limited by any physical constraints.

Dermal On-site Quant Although access to the base is controlled. once inside the base. access to the
study areas is notlimiled by any physical constraints.

Adult Ingestion On-sile None Potential risks are assumed to be similar to adolescent trespassers. Risks for
this receptor will be inferred using the calculated risks for the adolescent
trespasser.

Dermal On-site Nona Potential risks are assumed to be similar to adolescent trespassers. Risks for
this receptor will be inferred using the calculated risks for tha adolescent
trespasser.

Air Vapors and Particulates in Trespassers Adult and Inhalation On-site None Minimal exposure is anticipa~ed (i.~., so low such that it is not worth
Air - Entire Site Adolescent quantifying).



TABLE 1

SELECTION OF EXPOSURE PATHWAYS
SWMU 4 - McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 3

Scenario
Medium

Exposure
Exposure Point Receptor Population

Receptor Exposure On-Site/ Type 01
Rationale lor Selection or Exclusion 01 Exposure Pathway

Timalrama Medium Aae Route Oll-Site Analysis

Future Surface/ Surlace! Enlire Site Excavalion/Construction Adull Ingestion On-site Quanl Excavation/construction activities may occur altha sile in the future.

Subsurface Soil Subsurface Soil Workers

(5) Dermal On-site Quant Excavation/construction activities may occur althe site in the future.

Air Vapors and Particutates in Excavation/Construction . Adult Inhalation On-site Qual Exposure is evalualed qualitatively by a comparison of site data to U.S. EPA

Air - Entire Site Workers generic SSLs for Iransfers from soil to air.

Surface Soil Surlace Soil Entire Site Maintenance Workers Adull Ingeslion On-site Quant Allhough mainlenance aClivities are nol currenlly performed on the site.
activities. such as groundkeeping. may occur in Ihe future.

Dermal On-site Quant Although maintenance activities are not currently pertormed on the site.
activities. such as groundkeeping, may occur in the future.

Occupational Workers Adull Ingestion On-site None Because ollhe nature of the Sile 4. Ihe site is nOllikely to be developed lor
occupational use in the future.

'Dermal On-sile None Because of the nature ot the Site 4. the sile.is not likely to be developed for
occupational use in the future.

Recreational Users Adull Ingestion On-site Quant This scenario is evalualed on the assumption that the Facility would close and
be turned into a stale park in the fulure.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and
be turned into a state park in the fulure.

Residents Child and Ingestion On-site Quant Allhough.the scenario is untikely. a residenlial scenario is included to aid in
Adull fulure risk management decisions.

Dermal On-site Quant Although the scenario is unlikely. a residential scenario is included to aid in
fulure risk management decisions.

Air Vapors and Particulates in Maintenance/Occupational Child and Inhalation On-site Qual Exposure is evaluated qualitalively by a comparison 01 site data to U.S. EPA
Air - Entire Site Workers, Recreational Adult generic SSLs for transfers from soil to air.

Users, and Aesidents

Groundwater Groundwaler Surficial Aquifer Excavation/Construction and Adult Ingestion On-site None Minimal exposure is anticipated (i.e.. so low such Ihatlt is not worth
Maintenance Workers quantifying).

Workers Dermal On-site Quant Excavation/construction activities may occur at the sile and workers may be
exposed by direct contact with groundwater.

Occupational Workers Adull Ingestion On-site None Because 01 the nalure of Ihe Site 4, the sile is not likely to be developed for
occupational use in the IUlure.

Dermal On-site None Because 01 the nature of Ihe Site 4, the site is not likely to be developed tor
occupational use in the luture.

Recrealional Users Adull Ingeslion On-site None Direct contact with groundwater is nol expected to occur for future recreational
users.

Dermal On-site None Direct contac1 with groundwater is nol expected to occur for future recreational
users.

Residents Child and Ingeslion On-site Quant Allhough it is unlikely that shallow groundwater at the site would be used as a

Adull domestic waler supply. This scenario is included to aid in future risk
management decisions.

Dermal On-site Quant Although it is unlikely that shallow groundwater al the site would be used as a
domestic waler supply. This scenario is included to aid in Iulure risk
management decisions.

Air Vapors Excavation/Construction/ Adult Inhalation On-site None Minimal exposure is anticipated (i.e .. so low Ihat it is not worth quantifying).
Maintenance/Occupational
Workers and Recreationat

Users

Residents Child and Inhalation On-site Quant Although it is unlikely that shallow groundwaler at the site would be used as a
Adult domestic water supply. This scenario is included to aid in lulure risk

managemenl decisions.



TABLE 1

SELECTION OF EXPOSURE PATHWAYS
SWMUA· McCOMISH GORGE

NSWC CRANE, CRANE, !NO!ANA
: PAGE 3 OF 3

Scenerio
Tlmeframe

Future

Medium

Surface Water

Sediment

Exposure
Medium

Surface Water

Air

Sediment

Air

Exposure Point

On-site Streams, Ponded
Water and Draingeways

On-site Streams, ponded
Water and Draingeways

On-site Streams, Ponded
Water and Draingeways

On-site Streams, Ponded
Water and Draingeways

Receptor Population

Excavation/Construction and
Maintenance Workers

Workers
Occupational Workers

Recreational Users

Residents

Excavation/Constuction/
Maintenance/Occupational

Workers, Recreational
Users, and Residents

Excavation/Construction and
Maintenance Workers

Workers
Occupational Workers

Recreational Users

Residents

Excavation/Constuction/
Maintenance/Occupational

Workers, Recreational
Users, and Residents

Receptor
Age
Adult

'Adult

Adult

Child and
Adult

Child and
Adult

Adult

Adult

Adult

Adult and
Child

Child and
Adult

Exposure
Route

Ingestion

Dermal
Ingestion

Dermal

Ingestion

Dermal

tngestion

Dermal

Inhalation

Ingestion

Dermal
Ingestion

Dermal

Ingestion

Dermal

Ingestion

Dermal

Inhalation

On-Site/
Off-Site
On-sile

On-site
On-site

On-site

On-sile

On-sile

On-site

On-site

On-site

On-site

On-site
On-sile

On-site

On-site

On-site

On-site

On-site

On-site

Type of
Analysis

None

None
None

None

Quant

Ouant

Quant

Quant

None

None

None
None

None

Quant

Quanl

Quant

Quant

None

Rationale for Selection or Exclusion of Exposure Pathway

Minimal exposure is anticipated (i.e.. so low that it is not worth quantifying).

Minimal exposure is anticipated (I.e., so low that iI is not worth quantifying),
Because of the nature of the Site 4, the site is not likely to be developed for
occupational use in the fulure.

Because of the nature of the Site 4. the sile is not likely to be developed for
occupational use in the future.

This scenario is evaluated on the assumption thai the Facility would close and
be turned into a state park in the luture.

This scenario is evaluated on the assumption that the Facility woutd close and
be turned into a state park in the future.

Although the scenario is unlikeiy, a residenlial scenario is included to aid in
future risk management decisions.

Although the scenario is unlikely, a residential scenario is included to aid in
future risk management decisions.

Minimal exposure to vapors emitted from surface water is anticipated (I.e., so
low such that it is not worth quantilying). :~::;' .

Minimal exposure is anticipated (I.e.. so low that iI is not worth quantifying).

Minimal exposure is anticipated (i.e.. so low that it is not worth quantifying).
Because of the nature of the Site 4, the sile is not likely to be developed for
occupational use in the future. . ._::.:..

Because of the nature 01 the Site 4, the site is not likely to be developed for
occupational use in the future. -t.

This scenario is evaluated on the assumption Ihat Ihe Facility would close and
be turned into a state park in Ihe future.

This scenario is evaluated on the assumplion that the Facility would close and
be turned into a state park in the future.

Although the scenario is unlikely, a residential scenario is included to aid in
future risk management decisions.

Although the scenario is unlikely, a residential scenario is included to aid in
future risk management decisions.

Minimal exposure to vapors emitted from surlace water is anticipated (I.e.. so
low that it is not worth quantifying),

, ;y~

.:::..... -~.. ;:-y~.~~~

"::;: "":_X··'''l'''.",:'\>;''

:~

-;

Footnotes:
1 Surface soil is defined as soil collected Irom 0 to 2 feet below ground surface (bgs),
2 Quantitative.
3 Qualilative,
4 Soil screening levels (U,S, EPA, May 1996).
5 Surface/subsurface soil is defined as soil collected from 0 to 10 feet bgs; no exposure to soil at depths below 10 feet bgs is anticipated.



SWMU 4 - TABLE 2,1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timetrame: Current I Future
Medium: Soil
Exposure Medium: Surface Soil
EXDosure Point: Surface Soil

Minimum Maximum Location of Detection Concentration Site Above
Risk-Based

. Potential Potential
Rationale for

CAS
Chemical Concentration

Minimum
Concentration

Maximum
Units Maximum Frequency

Range of
Used for Background?

COPC
ARARfTBC ARARlTBC

COPC Contaminant
Number

(1)
Qualifier

(1)
Qualifier

Concentration (1)
Nondetects (2)

Screening (3) (4)
Screening Level

Value Source
Flag Deletion or

(5) Selection (6)

VOLATILE ORGANICS

BSL

BSL
BSL

BSL

BSL

BSL
BSL

NO

NO

No

No

No

No

No

No BSL
No BSL
No BSL
No BSL
No BSL

No BSL
No BSL
No BSL

~No BSL

No BSL
No BSL
No BSL

Yes ASL
Yes ASL
Yes ASL

0,006 IDEM
0,043 IDEM
0,004 J J IDEM
0,004 m IDEM

0,008 0,008 m k 04SS010002 1/14 0,008 - 6 0,008 NA 370 N 9500 IDEM
0,03 0,03 m k 04SS010002 1/14 0,008 - 6 0,03 NA 3707 N 95007 IDEM
0,038 0,038 m Ik 04SS010002 1/14 0,008 - 6 0,038 NA .N 47000 IDEM
0,18 2,8 J m k 04SB030002 2/14 0,008 - 5,8 2,8 NA I. C 5 IDEM
0.23 J 3 J m Ik 04SB030002 2/14 0,008 - 5,8 3 NA 1'0 C I IDEM
0,65 J 4,8 J m k 04SB030002 2/14 0,008 - 5,8 4,8 NA ,. C 5 IDEM
0,14 J 3.7 J m k 04SB030002 2/14 0,008,5,8 3.7 NA 230t8l N 55008) IDEM
0,54 0,54 m Ik 04SBll0002 1/14 0,38 - 6 0,54 NA 35 C 300 IDEM
0,24 2,9 J m k 04SB030002 2/14 0,008,5,8 2,9 NA 62 C 500 IDEM
0,028 J 0,028 J m Ik 04SS010002 1/14 0,008 - 6 0,028 NA 0,062 C 0,5 IDEM
0,28 5.4 J m k 04SB030002 2/14 0,008 - 5,8 5.4 NA 230 N 6300 IDEM
0,12 J 2,2 J m k 04SB030002 2/14 0,008 - 5,8 2.2 NA I. C 5 IDEM
0,008 0.008 m k 04SS010002 1/14 0,008,6 0,008 NA 5,6 N 3200 IDEM
0,11 3,8 J m k 04SB030002 2/14 0,008 - 5,8 3,8 NA' 2308 N 55008 IDEM
0.4 J 6 m Ik 04SB030002 2114 0,008 - 5,8 6 NA 230 N 5500 IDEM

0,008 0,11 m Ik 04SB050002 2/14 0,0038 ' 0,059 0,11 NA 1.7 C 20 IDEM
0,0073 0,0081 m Ik 04SB090002 2/14 0,0019 - 0,03 0,0081 NA 379 N 11009) IDEM

0,0083 IDEM
0,007 IDEM
0,0029 IDEM

.~'"

PHENANTHRENE
NAPHTHALENE

PYRENE

191,24,2

206-44-0
193,39-5

218,01-9

205,99,2

208-96,8 1ACENAPHTHYLENE

50,29-3 14,4'-DDT

85,01-8

53,70,3

129,00-0

50'32,8

83-32-9 IACENAPHTHENE
SEMIVOLATILE ORGANICS

71-55-6 11,1,1-TRICHLOROETHANE

117,81,7

75-09-2 IMETHYLENE CHLORIDE
1330-20-7 IXYLENES, TOTAL

120-12,7 !t..NTHRACENE
56,55·3 •

67-64-1 IACETONE

PESTICIDES

87 ,86-5 1PENTACHLOROPHENOL

HERBICIDES

91-20-3

93,76-5 12.4,5·T
94-75-7 12,4-0

959,98-8 IENDOSULFAN I

INDRGANICS
7429,90-5 ALUMINUM 3980 J 9980 J malka 04SB080002 14/14 --- 9980 No ." N NA IDEM No BKG
7440-36-0 ANTIMONY 0,98 0,98 m Ika 04SB070002 1114 0,79 - 0.97 0,98 No _N 140 IDEM No BSL,BKG
7440-38,2 ARSENIC 3,5 7,3 maiko 04SS010002 14/14 --- 7,3 No ,. C IDEM Na BKG
7440·39-3 BARIUM 26 15600 ma/ka 04SS010002 14/14 --- 15600 No " N 23000 IDEM Na BKG
7440,41-7 BERYLLIUM 0.45 0,61 m Ik 04SBll0002 4/14 0,85 - 0,91 0,61 No 15 N 680 IDEM No BSL,BKG
7440·43-9 " 0,58 5,8 maiko 04SB060002 4114 0.43 -0,91 5,8 Yes N 12 IDEM
7440-70-2 CALCIUM 964 145000 J ma/ka 04SS010002 4114 215 - 4570 145000 Yes NA NA IDEM Na NUT
7440,47-3 CHROMIUM 7,3 16,5 m Ika 04SB020002 14/14 --- 16,5 No 3010 C 43010 IDEM No BSL.BKG
7440-48·4 COBALT 3,9 11.4 ma/ka 04SB090002 14/14 --- 11.4 No 140 N NA IDEM Na BSL,BKG
7440·50,8 COPPER 6,8 53,2 ma/ka 04SB100002 14/14 --- 53,2 Yes 310 N 13000 IDEM No BSL
7439,89-6 IRON 10400 J 20800 J ma/ka 04SB070002 14/14 --- 20800 No " N NA IDEM No BKG
7439,92-1 LEAD 7,5 J 70 J maiko 04SB 100002 14/14 --- 70 Na 40011 N 400 IDEM No BSL,BKG
7439-95-4 MAGNESIUM 564 J 10400 J m Ika 04SS010002 14/14 --- 10400 No NA NA IDEM Na NUT.BKG
7439-96-5 MANGANESE 194 611 J m Ika 04SB110002 14/14 --- 611 No :0 N NA IDEM Na BKG
7439-97-6 MERCURY 0,04 0,98 m Iko 04SB120002 2114 0,03·0,2 0,98 No 2,312 N 55 IDEM Na BSL,BKG
7440,02·0 NICKEL 7,2 18,3 J m ka 04SB050002 14/14 --- 18,3 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 244 J 454 J m Ika 04SB100002 4114 426 - 457 454 No NA NA IDEM Na NUT,BKG
7440-31-5 TIN 50,8 J 50,8 J m ka 04SB070002 1/14 4·4,9 50.8 Yes 4700 N NA IDEM No BSL
7440,62-2 VANADIUM 11.7 22,2 m ka 04SB090002 14114 --- 22.2 No 55 N NA IDEM No BSL,BKG
7440,66-6 ZINC 26,2 296 m ko 04SB100002 14/14 --- 296 Yes 2,300 N 100000 IDEM No BSL



SWMU 4 - TABLE 2.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE; CRANE, INDIANA
, PAGE 2 OF 2

Scenario Time'rame: Current I Future
Medium: Soil
Exposure Medium: Surface Soil
EXDosure Point: Surface Soil

Minimum Maximum Location of Detection Concentration Site Above
Risk·8ased

Potential Potential
Rationale for

CAS
Chemical Concentration

Minimum
Concentration

Maximum
Units Maximum Frequency

Range of
Used for Background?

COPC
ARARITBC ARARITBC

CO PC Contaminant
Number

(1)
Qualifier

(1)
Qualifier

Concentration (1)
Nondetects (2)

Screening (3) (4)
Screening Level

Value Source
Flag Deletion or

(5) Selection (6)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY

57·12·5 ICYANIDE
PH
TOTAL ORGANIC CARBON

9.8
1.3
5,2

5100

13
37
5.5

6100

mea/I 00
m
S,U.

motk

04SB070002
04SS010002
04SB070002
04SB070002

2/2
2/14
2/2
2/2

0.6 ·1
13
37
5.5

6100

NA
NA
NA
NA

NA
120
NA
NA

N
NA

3700
NA
NA

IDEM
IDEM
IDEM
IDEM

No
NO
NO
No

NTX
BSL
NTX
NTX

Foolnotes:
1 Only the original 01 duplicte samples was considered for COPC selection. The duplicale was used lor qualify control purposes only.
2 Values presented afe sample-specific quantitalion limits.
3 The maximum detected concentration is used for screening purposes,
4 To determine whether melal concentrations were within background levels, soil concentrations were

compared to Base-wide background dala presented in the Basewide Background Soillnvesligalion Report
(TtNUS. Inc., January 2001) by means of Ihe Wilcoxon Rank Sum Test. II Ihe Wilcoxon Test
detennined thai a constituent concentration was not signiflcanly different from background, that

chemical was not selected as acope.
The risk-based soil COPC screening level lor residential land use is presented. The value is based on a
target hazard Quotient of 0.1 for noncarcinogens (denoted with a ~N· flag) or an incremental cancer
risk 01 1E-6 lor carcinogens (denoted with a "C· lIag) (U.S. EPA. Region 9. October 2002),

6. The chemical Is selected as a cope i1the maximum detected concentration exceeds the risk-based
COPC screening level andlOT an ARAAlTBC(s),

7 Acenaphthene is used as a surrogate lor acenaphthylene.
8 Pyrene is used as a surrogate lor benzo(g,h,i)perylene and phenanthrene.
9 Endosullan is used as a surrogate lor Endosullan I.
10 Hexavalent Chromium.
11 OSWER soil screening level lor residenlialland use (U,S. EPA. July 1994)
12 Value Is lor mercuric chloride (U.S. EPA. Region 3. Oclober 2001)

Associafed Samples'

Definitions:
ARARfTBC =Applicable or relevant and appropriate requirementlto be considered,
C =Carcinogen.
CAS =Chemical abstract services.
COPC =Chemical of potential concern.
IDEM =Indiana Department 01 Environmental Management. Risk Inegrated System of

Closure (RISC) residential levels lor direct conlac:l wilt\ soil (IDEM, July 2001).
J ; Estimated value. .
N =Nocarcinogen.
NA =Nol applicable/nol available,
sat = Soil saturation concentration.
S.U. = Standard unils.
MEO/l00 g = Milliequivalenl per 100 grams.

Rationale Codes:
For Selection as a COPC:

ASL =Above COPC screening leveVARAR/TBC.

For Elimination as a cope:
BKG = Wilhin background levels.
BSL = Below COPC screening level/ARAR/TBC.
NTX =No toxicity information.
NUT =Essential nutrient.

~~::~~ ,

".
~~

--::

'JJ·.S:c~~

. .-
:if

045B09C002

04SB090102

0458100Q02

0458100102

0.58110002

Q.458110102

04SS02OC\02

04SS020102

0458010002

045B010102

0458020002

0.58020102

O'Sl103OOO2

04SB030102

O'sBOOlQ02

Q.t5B040102

O'SB050002

04$8050102

0'S8000002

0458060102

O4SB070002

0458070102

04SB0B0002

0458080102

0458120<:02

045BI20102

04S501D002

0455010102

Shaded cells indicate thai the specified criterion or background level has been exceeded or lhatlhe chemical has been selected as a cope.



SWMU 4 • TABLE 2.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION PATHWAYS FROM SURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE. CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Current I Future
Medium: Soil
Exposure Medium: Surface Soil
EXDosure Point: Surface Soil

VOLATILE ORGANICS

Site Above USEPA Generic
USEPA

Rationale for
CAS

Minimum
Minimum

Maximum
Maximum

Location of Detection
Range of

Concentration
Background SSL lor

Generic IDEM SSL for
COPC Contaminant

Number
Chemical Concentration

Qualifier
Concentration

Qualifier
Units Maximum Frequency

Nondetects (2)
Used for

? Migration to
SSL for Migration '0

Flag Deletion or
(1) (1) Concentra1ion (1) Screening (3) Soil to Air Groundwater (6)

(4) Groundwater (5)
151

Selection (7)

VOLATILE ORGANICS
71·55·6 1. 1.1·TRICHLOROETHANE 0,006 J 0.006 J maiko 04S8120102 1114 0.003 . 0.004 0.006 NA 0.1 N 1200 1.9 No 8SL
67·64·1 ACETONE 0,043 0.043 maiko 04S8030102 1/14 0,013·0.046 0.043 NA 0,8 N 100000 3,1 No 8SL
75·09·2 .. , 0.004 J 0.004 J maiko 04S8120102 1/14 0,003 . 0.005 0.004 NA III C 13 0.023

1330·20·7 XYLENES.TOTAL 0.004 0.006 mglkg
0458090102,

4114 0.003 . 0.004 0.006 NA 10 N 410 190 No 8SL
04S8100102

SEMIVOLATILE ORGANIC5

Yes A5L
Yes A5L
Yes ASL
No 85L
No 8SL
No 8SL
No 85L
No BSL

No 8SL
No 8SL
No 8SL

~No 8SL

~No NTX

8SL
85L
8SLNo

No
No

0.008 0.008 01 ko 045S010002 1/14 0.008·6 0,008 NA I 29 N NA 130
0.03 0.03 01 ko 0455010002 1/14 0,008·6 0.03 NA 298 N NA NA
0.038 0.038 01 ko 0455010002 1/14 0.008·6 0.038 NA *N NA 51
0.18 2.8 J 01 Iko 04S8030002 2/14 0.008·5.8 2,8 NA I I: C NA 19
0.23 J 3 J 01 Iko 0458030002 2/14 0.008·5.8 3 NA I' C NA 8.2
0.65 J 4,8 J 01 Ik 0458030002 2/14 0.008·5.8 4.8 NA I C NA 57
0.14 J 3.7 J 01 Ik 0458030002 2114 0.008·5.8 3.7 NA 210i9l N NA 5709
0.54 0.54 01 Ik 04S8110002 1/14 0.38·6 0.54 NA 180 C 31000 3600
0.24 2.9 J 01 Ik 0458030002 2/14 0.008·5.8 2.9 NA 8 C NA 25

0 J 0.028 J mqlk 0455010002 1/14 0.008·6 0.028 NA 0.08 C NA 18
0.28 5.4 J 01 Ik 0458030002 2114 0.008·5.8 5.4 NA 210 N NA 880

...... 0.1 J 2.2 J 01 Iko 04S8030002 2114 0.008·5.8 2.2 NA I C NA 3.1
INAPHTHALENE 0.008 0.008 01 Iko 0455010002 1114 0,008·6 0.008 NA 4 N NA 0.7
PHENANTHRENE 0 3,8 J 01 Iko 04S8030002 2/14 0.008·5.8 3.8 NA 2109 N NA 5709
PYRENE 0.4 J 6 01 Iko 04S8030002 2114 0,008·5,8 6 NA 210 N NA 570

4.4'·00T 0.008 0,11 01 Ik 04S8050002 2/14 0.0038 . 0.059 0.11 NA 2 C NA 260
ENOOSULFAN I 0.0073 0,0081 01 Ik 0458090002 2/14 0,0019·0,03 0,0081 NA 0.910 N NA 2010

2.4.5·T 0.0083 NA NA N NA NA
2.4·0 0.007 NA NA N NA NA

0.0029 NA I II C NA

206·44·0
193·39·5

53·70·3
218·01·9
117·81·7

50·29·3
PESTICIDES

91·20·3

56·55·3

85·01·8
129·00·0

93·76·5

120·12·7

959·98·8

83·32·9

191·24·2

208·96·8

205·99·2

94·75·7
87·86·5

HERBICIDES

'50·32·8

INORGANIC5
7429·90·5 ALUMINUM 3980 J 9980 J maiko 04S8080002 14114 ... 9980 No .r NA NA No NTX.8KG
7440·36·0 ANTIMONY 0,98 0.98 maiko 0458070002 1/14 0.79·0,97 0.98 No I N NA 5,4 No BKG
7440·38·2 AR5ENIC 3.5 7.3 maiko 04SS010002 14/14 ... 7,3 No C 750 29 No BKG
7440·39·3 BARIUM 26 15600 maiko 04SS010002 14114 ... 15600 No : N 690000 • II No 8KG
7440·41·7 BERYLLIUM 0.45 0,61 maiko 04S8110002 4/14 0.85·0,91 0.61 No 3 N 1300 63 No 8SL.8KG
7440·43·9 ., 0.58 5.8 01011<0 0458060002 4/14 0.43·0.91 5.8 Yes I' N 1800 7,5
7440·70·2 CALCIUM 964 145000 J maiko 04SS010002 4/14 215·4570 145000 Yes NA NA NA No NUT
7440·47·3 CHROMIUM 7.3 16.5 01011<0 0458020002 14/14 ... 16.5 No C 270 38 No BKG
7440·48·4 COBALT 3.9 11.4 maiko 0458090002 14114 ... 11.4 No NA N NA NA No NTX.8KG
7440·50·8. COPPER 6.8 53.2 maiko 0458100002 14/14 ... 53.2 Yes NA N NA 580 No 8SL
7439·89·6 IRON 10400 J 20800 J maiko 0458070002 14114 ... 20800 No NA N NA NA No NTX.8KG
7439·92·1 LEAD 7.5 J 70 J maiko 0458100002 14114 ... 70 No NA N NA 81 No 8SL.8KG
7439·95·4 MAGNESIUM 564 J 10400 J maiko 04SS0 10002 14/14 ... 10400 No NA NA NA No NUT.BKG
7439·96·5 MANGANESE 194 611 J 01 Ik 04S8110002 14/14 ... 611 No *N NA NA No NTX,8KG
7439·97·6 MERCURY 0.04 0,98 01 Ik 04S8120002 2/14 0.03·0,2 0.98 No I N 10 2.1 No 8KG
7440·02·0 NICKEL 7.2 18.3 J 01 Ik 04SB050002 14/14 ... 18.3 No N 13000 950 No 8KG
7440·09·7 POTASSIUM 244 J 454 J 01 /k 04S8100002 4/14 426·457 454 No NA NA NA No NUT.8KG
7440·31·5 TIN 508 J 50.8 J 01 Ik 04S8070002 1/14 4·4.9 50.8 Yes NA N NA NA No NTX
7440·62·2 VANADIUM 11.7 22.2 0111< 04S8090002 14/14 ... 22.2 No 300 N NA NA No 8SL.8KG
7440·66·6 ZINC . 26.2 296 01 Ik 04S8100OO2 14114 ... 296 Yes 620 N NA 14000 No 8SL
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SWMU 4 - TABLE 2.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION PATHWAYS FROM SURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

Scenario Timeframe: Current I Future
Medium: Soil
Exposure Medium: Sur'ace Soil
EXDosure Point: Surface Soil

Site Above USEPA Generic
USEPA

Rationale 'orMinimum Maximum Location of Detection Concentration Generic IDEM SSL for
CAS

Chemical Concentration
Minimum Concentration

Maximum
Units Maximum Frequency

Range of
U.ed for

Background SSL lor
SSL for Migration to CO PC Contaminant

Number
(1)

Qualifier
(1)

Qualilier Concentration (1)
Nondetect. (2)

Screening (3)
? Migration·to

Soil to Air Groundwater (6)
Flag Deletion or

(4) Groundwater (5)
15\

Seleclion (7)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY

57·12·5 ICYANIDE
PH
TOTAL ORGANIC CARBON

9.8
1.3
5.2

5100

13
37
5.5

6100

meQl100 01 04SB070002
mglkg I 04SS010002
S.U. 1 04SB070002

maiko -I 04SB070002

212
2/14
2/2
2/2

0.6·1
I

I

13
37
5.5

6100

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
150
NA
NA

No
No
NO
No

NTX
BSL
NTX
NTX

"
'.

Faotnale.:
1 Only the original of duplicle samples was considered for cope selection. The duplicate was used for quality control purposes only.
2 Values presented are sample-specific quantitation limits.
3 The maximum detected concentration Is used for screening purposes.
4 To detennine whether metal concentrations were within background levels, soil concentrations were

compared 10 Base-wide background data presented in the Basewide Background Soil Investigation Report
(T1NUS, Inc.. January 2001) by means ollhe Wilcoxon Rank Sum Test If Ihe Wilcoxon Test
determined that a constiluenl concentration was not signlficanty dillerent from background, that

ehem.~al was nol seleeled as aCOPC.
Soil Screening Guidance: Technical Background Document. (U.S. EPA, May 1996). The migralian 10
groundwater value represents a dilution and attenuation factor (DAF) of 1.

6 Residential levels tor migration lrom SOil 10 groundwater (IDEM, July 2001).
7 The chemical is selected as a coPC il the maximum detected concentration exceeds any screening level.
8 Acenaphlhene is used as a surrogate for acenaphthy1ene.
9 Pyrene Is used as a surrogale for benzo(g,h,i)perylene and phenanlhrene.
10 Endosulfan is used as a surrogate for Endosullan L

Definilions~

ARARITBC ::;: Applicable or relevant and appropriate requirement/to be considered.
C ::;: Carcinogen.
CAS =Chemical abstract services.
COPC ::;: Chemical 01 polenlial concern.
IDEM::; Indiana Department 01 Environmental Management Ri~k lnngraled System 01

Closure (RISC) residenlialleveis lor migralion lram SOil 10 ground water (IDEM, July ~001).

J ;:: Estimated value. -
N ::;: Nocarcinogen.
NA =Not applicable/not available.
sal =Soil saturation concentration.
meQl 100 g =Milliequivalenl per 100 grams.
S.U. =Standard unils.

Rationale Codes:
For Seleclion as a COPC:

ASL =Above COPC screening leveUARARITBC.

.~.;~

.. ......'.
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~r
. _ 't.

::. .'.: ';:-~ ;l:~~
.~. "",,:~

';:'.........:.':~.~
.:..

.~~
......-i

~SE!090002

04SB090102

~SBIOOOO2

04S8HXl102

04S8110002

~S8110102

o<SS020002

04SS020102

~5801OOO2

0458010102

Associated samples'

o<SB0200Q2

04S8020102

o<SSOJOOO2

0<58030.02
0<_0002

04S8040102

G4SB050002

G4SBOS0102

0458000002

04SB060102

O4SB070002

()4SB070102

04SB080002

0458080102

0458120002

0458120102

0<550'0002

04$S010102

For Elimination as a COPC:
BKG =Within background levels.
BSL = Below COPC screening leveUARARITBC.

NTX = No toxicHy information.
NUT::;: Essential nutrient

Shaded cells indicate that the specified criterion or background level has been exceeded or thallhe ctlemical has been selected as a cope.



SWMU 4 . TABLE 2.3

OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACEISUBSURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
EXDosure Point: Surface/Subsurface Soil

Minimum Maximum location of Detection Concentration
Site Above Risk·Based

Potential Potential
Rationale for

CAS
Chemical Concentration

Minimum
Concentration

Maximum
Units Maximum Frequency

Range of
Used lor

Background COPC
ARARITBC ARARITBC

COPC Contaminant
Number

(1)
Oualifier

(1)
Qualifier

Concentration (1)
Nondetects (2)

Screening (3)
? Screening Level

Value Source
Flag Deletion or

(4) (5) Selection (6)

VOLATILE ORGANICS
71·55·6 1.1.1·TRICHLOROETHANE 0.006 J 0.006 J ma/ka 045B120102 1126 0.003 . 0.008 0.006 NA 1200 sal 1800 IDEM Na B5L
67·64·1 ACETONE 0.021 0.063 maiko 045B030406 4/26 0.013·0.046 0.063 NA 160 N 3900 IDEM Na BSL
75·15·0 CARBON DISULFIDE 0,01 0.01 maiko 045B030406 1/26 0.003 . 0.004 0.01 NA 36 N 900 IDEM Na BSL
100·41·4 ETHYLBENZENE 0.01 0.01 ma/ka 0456030406 1/26 0.003 . 0.004 0.01 NA 8.9 C 4600 IDEM No B5L
75-09-2 METHYLENE CHLORIDE 0.004 J 0.007 J matka 045Bl10810 3/26 0.003 . 0.008 0.007 NA 9.1 C 120 IDEM Na B5L
108·88-3 TOLUENE 0.005 0.005 maiko 045Bl10810 1/26 0.003 . 0.008 0.005 NA 520 sal 1700 IDEM Na B5L
75-69·4 TRICHLOROFLUOROMETHANE 0.004 0.004 ma/ka 045Bl10810 1126 0.003 . 0.008 0.004 NA 39 N NA IDEM Na B5L
1330·20·7 XYLENE5,TOTAL 0.004 0.008 maiko 045Bll0810 7/26 0.003 ·0.008 0.008 NA 27 N 4800 IDEM Na B5L
SEMIVOLATILE ORGANICS

fts Aa
fts Aa
Y~ Aa
Na 65L
Na 65L
Na 65L
Na 65L
Na 65L
Na 65L

Na 65L
Na 65L
No 65L

65L
65L

65L
65L

Na

Na
Na
Na

0.047 0.047 m Ika 045B020608 1/26 0.008 - 8.1 0.047 NA 5.6T7f N 320(17) IDEM
0.008 0.008 m Ika 0455010002 1/26 0.008·8.1 0.008 NA 370 N 9500 IDEM
0.03 0.03 m Ik 0455010002 1/26 0.008·8.1 0.03 NA 3708 N 95008 IDEM
0.038 0.038 m Ik 0455010002 1/26 0.008 - 8.1 0.038 NA 2200 N 47000 IDEM
0.18 4.8 J m k 045B030406 3/26 0.008·6.8 4.8 NA

~0.23 J 4.5 J m k 045B030406 4/26 0.008·6.8 4.5 'NA I I. C I IDEM
0.016 J 6.7 J m k 045B030406 5/26 0.008·6.8 6.7 NA , • C IDEM
0.14 J 4.3 J m k 045B030406 4/26 0.008·6.8 4.3 NA 230 9 N 5S00 9 IDEM
0.44 0.54 m k 045Bll0002 2/26 0.37·6.8 0.54 NA 35 C 300 IDEM
0.011 4.8 J m k 045B030406 5/26 0.008·6.8 4.8 NA 62 C 500 IDEM
0.028 J 0.028 J m k 0455010002 1/26 0.008·8.1 0.028 NA 0.062 C O.S IDEM
0.017 9 m 045B030406 5/26 0.008·6.8 9 NA 230 N 6300 IDEM
0.009 0.009 m 045B020608 1/26 0.008·8.1 0.009 NA 260 N 6~00 IDEM
0.12 J 3 J m k 045B030406 3/26 0.008·6.8 3 NA , . C 5 IDEM

NAPHTHALENE T 0.008 0.01 m k 045B020608 2/26 0.008·8.1 0.01 NA 5.6 N ~200 IDEM
PHENANTHRENE 0.009 4.2 J m Ik 0456030406 6/26 0.008·6.8 4.2 NA 2309 N 5S00 n) IDEM
PYRENE I 0.019 8.9 matka 0456030406 5/26 0.008·6.8 8.9 NA 230 N SSOO IDEM

205·99·2
191·24·2

56·55·3
50·32·8

117·81·7

53·70·3

120·12·7
208·96·8

86·73-7
193·39·5
91·20·3

218·01·9

91·57·&

85·01·8
129·00·0

206·44·0

PESTICIDES
50·29·3 4.4'·DDT 0.008 0.11 matka 0456050002 2/25 0.0037 . 0.08 0.11 NA 1.7 C 20 IDEM Na 65L
11097-69-1 '-0 0- 2.1 2.1 matka 0456020608 1/26 0.037 - 0.8 2.1 NA 1 C : IDEM
319·86·8 DELTA·6HC 0.0023 J 0.0023 J matka 0456120810 1/26 0.0019·0.041 0.0023 NA 0.0910 C 0.9910 IDEM Na 65L
959·98·8 END05ULFAN I 0.0073 0.0081 matka 0456090002 2/26 0.0019·0.041 0.0081 NA 37 11 N 11 00 11 IDEM Na 65L
1024·57·3 HEPTACHLOR EPOXIDE 0.0076 0.0076 maiko 0456020608 1/26 0.0019·0.041 0.0076 NA 0.053 C 0.47 IDEM Na 65L
HER61CIDES

65L
65L

65L

65L

6KG

No

Na B5L

Na NUT

No 65L.BKG
Na B5L

Na 65L
Na NUT

Na 65L
Na 65L
Na NUT.6KG

Na

Na

Na

No

Yes A5L
Yes ASL
Yes A5L

0.0048 J 0.012 m /k 0456100002 3/26 0.003 - 0.065 0.012 NA 61 N NA IDEM
0.007 0.045 J maiko 0456100002 5/26 0.003 . 0.065 0.045 NA 69 N NA IDEM
0.005 0.005 m Ika 0456060709 1/26 0.003 . 0.065 0.005 NA 6.1 N NA IDEM
0.0029 0.22 matka 0456050002 6/24 0.00075·0.Q\6 0.22 NA 3 C 20 IDEM

2040 J 9980 J m Iko 0456080002 26/26 --- 9980 Na .11 N NA IDEM
0.98 4.9 maiko 0456040608 5/26 0.79·0.97 4.9 Yes N 140 IDEM
2.2 11.6 ma/k 0456120810 26126 ... 11.6 Yes , C IDEM
24.5 15600 ma/k 0455010002 26/26 ... 15600 Yes ., N 23000 IDEM
0.45 0.81 ma/k 0456110810 8/26 0.82·1.3 0.81 Yes 15 N 6AO IDEM
0.44 5.8 m /k 0456060002 9/26 0.43·0.94 5.8 Yes N 12 IDEM
303 145000 J m Ik 0455010002 10/26 215 - 4680 145000 Yes NA NA IDEM
5.4 138 m Ik 0456020608 26/26 ... 138 Yes . C 4~0 12 IDEM
2.6 19.6 m Ik 0456120810 26126 ... 19.6 Na 140 N NA IDEM
8.4 79.4 m Ik 0456020608 26126 ... 79.4 Yes :110 N 1:1000 IDEM

5990 J 144000 J m Ik 0456020608 26126 ... 144000 Yes II N NA IDEM
6.4 J 70 J m k 0456100002 26126 .-- 70 Yes 400 13 N 400 IDEM
521 J 10400 J m k 0455010002 26126 ... 10400 Yes NA NA IDEM
113 2000 m k 0456010204 26126 .-- 2000 Yes :0 N NA IDEM
0.04 0.98 m k 0456120002 5/26 0.03·0.2 0.98 Yes 2.3 14 N 55 IDEM
7.2 111 J maiko 0456020608 26126 ... 111 Yes 160 N 6900 IDEM
244 J 454 J matka 0456100002 8/26 409·630 454 Na NA NA IDEM

ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
mmm:'M

2.4.5·T
2,4·0
DIN05E6
PENTACHLOROPHENOL

LEAD
MAGNE51UM

MERCURY

POTA551UM
NICKEL

COPPER
~

C06ALT

CALCIUM
I':!IIlr,I'I'

87·86·5

93·76·5

88·85·7
94·75·7

7439·95·4
7439·96·5

7440·39·3
7440·38·2

7440-41·7
7440·43·9

7439·92·1

7440·48·4

7439·97·6

7440·09· 7
7440·02·0

7440·70·2
~

INORGANICS

7440·50·8
7439-B9-6

17429.90.5 IALUMINUM
7440·36·0



SWMU 4· TABLE 2.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE/SUBSURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
. PAGE 2 OF 2

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
EXDosure Point: Surface/Subsurface Soil

MISCELLANEOUS PARAMETERS

Minimum Maximum Location of Detection Concentration
Site Above Risk-Based

Potential Potential
Rationale for

CAS
Chemical Concentration

Minimum
Concentration

Maximum
Units Maximum Frequency

Range of
Used for

Background CO PC
ARARITBC ARARITBC

COPC Contaminant
Number

(1)
Qualifier

(1)
Qualifier

Concentration (1)
NondeleCIS (2)

Screening (3)
? Screening level

Value Source
Flag Deletion or

(4) (5) Selection (6)

7782-49·2 SELENIUM 1.7 J 2.1 J mo/ko 04SB080810 2126 0.4 - 1.3 2.1 Yes 39 N 1700 IDEM No BSL
7440·31-5 TIN 7.7 J 50.8 J ma/ka 04SB070002 4/26 4 - 4.9 50.8 Yes 4700 N NA IDEM No BSL
7440-62·2 VANADIUM 9.4 22.2 maiko 04SB090002 26/26 --- 22.2 Yes 55 N NA IDEM No BSL
7440-66-6 ZINC 24.2 296 maiko 04SB100002 26/26 --- 296 Yes 2.300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 2.8 13 meo/l00 04SB070002 6/6 --. 13 NA NA NA IDEM No NTX
57-12·5 CYANIDE 1.3 37 J malkc 04SS010002 2/26 0.6 -1 37 NA 120 N 3700 IDEM No BSL

PH 5.2 J 7.1 J S.U. 04SB010204 6/6 --- 7.1 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1200 7500 maiko 04SB010204 5/6 10000 7500 NA NA NA IDEM No NTX

6

Footnotes:
Onty the original 01 dupllcte samples was considered for COPC selection. The duplicale was used lor quality control purposes only.
Values presented are sample-specllic quanlilation limits.
The maximum detected concentration is used for screening purposes.
To determine whether metal concentrations were within background levels, soil concentrations were
compared 10 Base·wide background data presented in the Basewide Background Soil Investigation Repor1
(TtNUS.lnc., January 2001) by means ollhe Wilcoxon Rank Sum Test. If the Wilcoxon Test
determined that a constituent concentrallon was not signilicanty different from background, that
chemical was not selected as a COPC.
The riSk-based soil COPC screening level for residential land use is presented. The value is based an a
target hazard quotient of 0.1 lor noncarcinogens (denoted with a ION- flag) or an Incremenlal cancer
risk of 1E·6 for carcinogens (denoled with a "C· flag) (U.S. EPA, Region 9, October 2002).
The chemical is selected as a COPC II the maximum detected concentratlon exceeds Ihe risk·based
COPC screening level and/or an ARARITBC(s).

7 Naphthalene is used as a surrogate for 2-methylnaphthalene.
8 Acenaphthene is uSed as a surrogate for acenaphthylene.
9 Pyrene Is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10 Alpha-BHC is used as a surrogate lor della-BHC.
11 Endosulfan is used as a surrogate for Endosulfan I.
12 Hexavalent Chromium,
13 OSWER sail screening level far rBsldentlalland use (U.S. EPA, July 1994)
14 Value is lor mercuric chloride (U.S. EPA, Region 3, Oclober 2001)

Definitions:
ARARrTBC :: Applicable or relevant and appropriate reQuirernenVlo be considered.
CAS =Chemical abstract services.
C =Carcinogen.
cope =Chemical 01 potential cxoncem.
IDEM = Indiana Depar1ment 01 Environmental Management. Risk Integrated System of

Closure (RISC) residential levels lor direct conlacl with soil (IDEM, July 2001).
J = Estimated value.
N = Noncarcinogen.
NA = Nol applicable/nolavailable.
sat =Soil saturation concentration.
meq/l00 g = Milliequlvalenl per 100 grams.
S.U. = Siandard unilS.

Rationale Codes:
Far Selection as a COPC:

ASL = Above COPC screening leveIiARARITBC.

For Elimination as a cope;
BKG = Within background levels.
BSL = Below COPC screening leveIiARARITBC.
NTX =No toxicity information.
NUT =Essential nutrient.

_.~-
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Assoc:ialedSlmplts'

0458090002 0"S801OOO2 04S8060002 O4S8110810

o.tSB090102 0458010102 1)(58060102 o.cS8010200f

Q4SBl00002 G4S8020002 0"S807OOO2 04S802060B

OoISB100102 00ISB020102 04S8070102 045B030406

o.cSBI10002 ()45B030002 04Sl108OOO, o.t50040608

0<158110102 ()45B030102 O4S8OBOI02 04580502O.c

04SS020002 o.tSB040002 0458120002 G458060709

0455020102 o.c5eo.cOl02 O45BI20102 o.cse070507

Q.tS809OB10 045B050002 0455010002 04580&0810

0<I5B100608 0458050102 0455010102 04SS120810

Shaded cells Indicate that the specilied criterion or background level has been exceeded or that the ,chemical has been selected as a cope,



SWMU 4· TABLE 2.4

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· MIGRATION PATHWAYS FROM SURFACE/SUBSURFACE SOIL
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE. INDIANA
PAGE 1 OF2

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
EXDosure Point: Surface/Subsurface Soil

VOLATILE ORGANICS

Site Above USEPA Generic
USEPA

Rationale lor
CAS

Minimum
Minimum

Maximum
Maximum Location of Detection

Range of
Concentration

Background SSL for
Generic IDEM SSL for

COPC Contaminant
Chemical Concentration Concentration Units Maximum Frequency Used for SSL lor Migration toNumber

(1)
Qualifier

(1)
Qualifier

Concentration (1)
Nondelects (2)

Screening (3)
? Migration to

Soil to Air Groundwater (6)
Flag Deletion or

(4) Groundwater (5)
/5\

Selection (7)

VOLATILE ORGANICS
71·55·6 1,1,1.TRICHLOROETHANE 0.006 J 0.006 J molko 04SB120102 1/26 0.003 ·0.008 0.006 NA 0.1 N 1200 1.9 No B5L
67·64·1 ACETONE 0.021 0.063 mo/k 04S6030406 4126 0.013·0.046 0.063 NA 0.8 N 100000 3.1 No 6SL
75·15·0 CAR60N DI5ULFIOE 0.01 0.01 maiko 0456030406 1/26 0.003 . 0.004 0.01 NA 2 N 720 10 No 65L
100·41·4 ETHYL6ENZENE 0.01 0.01 maiko 045B030406 1/26 0.003·0.004 0.01 NA 0.7 N 400 13 No 65L
75·09·2 ... 0.004 J 0.007 J mo/k 0456110810 3/26 0.003·0.008 0.007 NA I II C 13 0.023
108·88·3 TOLUENE 0.005 0.005 maiko 0456110810 1/26 0.003·0.008 0.005 NA 0.6 N 650 12 No 65L
75·69·4 TRICHLOROFLUOROMETHANE 0.004 0.004 maiko 0456110810 1/26 0.003 . 0.008 0.004 NA NA N NA NA No NTX
1330·20·7 XYLENE5. TOTAL 0.004 0.008 maiko 045Bl10810 7/26 0.003·0.008 0.008 NA 10 N 410 190 No 65L
SEMIVOLATILE ORGANICS

208·96·8 IACENAPHTHYLENE
83·32·9 IACENAPHTHENE
91·57·6 12·METHYLNAPHTHALENE

B5L
B5L

B5L
BSL

No
NO
No
No

NO 65L
No B5L
No BSL
No 6SL
No 65L
No B5L
..

No 65L
No 65L
No 65L

Yes ASL
Yes A5L
Yes ASL

0.047 0.047 maiko 0456020608 1/26 0.008·8.1 0.047 NA 4(8) N NA 0.7(81
0.008 0.008 maiko 045S010002 1/26 0.008·8.1 0.008 NA 29 N NA 130
0.03 0.03 maiko 0455010002 1/26 0.008·8.1 0.03 NA 299 N NA 1309

0.038 0.038 maiko 0455010002 1/26 0.008·8.1 0.038 NA 590 N NA 51
0.18 4.8 J m Ik 0456030406 3/26 0.008·6.8 4.8 NA .,: C NA 19
0.23 J 4.5 J m Ik 0456030406 4/26 0.008·6.8 4.5 NA I' C NA 8.2
0.016 J 6.7 J m Ik 0456030406 5/26 0.008·6.8 6.7 NA I C NA 57
0.14 J 4.3 J m Ik 0456030406 4/26 0.008·6.8 4.3 NA 2101101 N NA 57010
0.44 0.54 m Ik 04S6110002 2/26 0.37·6.8 0.54 NA 180 C 31000 :1600

0 4.8 J m Ik 0456030406 5/26 0.008·6.8 4.8 NA 8 C NA 25
0.028 J 0.028 J m Iko 0455010002 1/26 0.008·8.1 0.028 NA 0.08 C NA 18

0.0 9 m ko 0456030406 5/26 0.008·6.8 9 NA 210 N NA 880
0.009 0.009 m ko 0456020608 1/26 0.008·8.1 0.009 NA 28 N NA 170
0.12 J 3 J m ko 0456030406 3/26 0.008·6.8 3 NA , C NA 3.1
0.008 0.01 m Ik 045B020608 2/26 0.008·8.1 0.01 NA 4 N NA 0.7

0 4.2 J m /ko 0456030406 6/26 0.008·6.8 4.2 NA 21010 N NA 57010
0.019 8.9 molko 045B030406 5/26 0.008·6.8 8.9 NA 210 N NA 570

6ENZOCG.H.I1PERYLENE
615C2·ETHYLHEXYLIPHTHALATE

FLUORENE
'i.ja~(.fi"wlIjU·

DI6ENZOCA.HIANTHRACENE

NAPHTHALENE

BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE

PHENANTHRENE

FLUORANTHENE

PYRENE

CHRYSENE

205·99·2

206·44·0

191·24·2

86·73·7
193·39·5

53·70·3

129·00·0

117·81.7

91·20·3

218·01·9

85·01·8

,,20.,2.7 IANTHRACENE
56·55·3
50·32·8

PESTICIDES
50·29·3 4.4··00T 0.008 0.11 molko 0456050002 2/25 0.0037 . 0.08 0.11 NA 2 C NA 260 No 65L
11097·69·1 AROCLOR·1254 2.1 2.1 mark 045B020608 1126 0.037·0.8 2.1 NA NA C NA 6.2 No 65L
319·86·8 . . , 0.0023 J 0.0023 J maiko 0456120810 1/26 0.0019·0.041 0.0023 NA t It II C 0.8 0.0072
959·98·8 EN005ULFAN I 0.0073 0.0081 maiko 045B090002 2126 0.0019·0.041 0.0081 NA 0.912 N Nil 20 12 No B5L
1024·57·3 HEPTACHLOR EPOXIOE 0.0076 0.0076 ma/k 0456020608 1/26 0.0019·0.041 0.0076 NA 0.03 C ;, 0.67 No B5L
HERBICIDES

NTX

NTX
NTX

NTX. BKG

No

No
No

No

No B5L

No NUT

No NTX.6KG
No B5L
No NTX
No 65L
No NUT
No NTX

Yes ASL
Yes ASL
Yes ASL

Yes ASL
Yes ASL

4.8 NA
7 NA
5 NA

2.9 I .. It:

2040 J 9980 J m,lko 0456080002 26126 ... 9980 No awN NA NA
0.98 4.9 maiko 0456040608 5/26 0.79·0.97 4.9 Yes I N Nil 5.4
2.2 11.6 maiko 0456120810 26/26 ... 11.6 Yes C 750 29
24.5 15600 maiko 0455010002 26/26 ... 15600 Yes : N 690000~
0.45 0.81 m Ik 0456110810 8/26 0.82·1.3 0.81 Yes 3 N 1300 63
0.44 5.8 m Ik 0456060002 9/26 0.43·0.94 5.8 Yes , . N 1800 7.5
303 145000 J m Ik 0455010002 10/26 215·4680 145000 Yes NA NA NA
5.4 138 m Ik 0456020608 26/26 ... 138 Yes C 270 ~
2.6 19.6 m Ik 0456120810 26/26 ... 19.6 No NA N NA NA
6.4 79.4 m ko 0456020608 26126 ... 79.4 Yes NA N NA 580

5990 J 144000 J m ko 0456020608 26/26 ... 144000 Yes NA N NA NA
6.4 J 70 J m ko 0456100002 26/26 ... 70 Yes NA N NA 81
521 J 10400 J m ko 0455010002 26/26 ... 10400 Yes NA NA NA
113 2000 m Iko 0456010204 26/26 ... 2000 Yes NA N NA NA
0.04 0.98 m Iko 0456120002 5126 0.Q3 . 0.2 0.98 Yes I N 10 2.1
7.2 111 J mo/kQ 0456020608 26126 ... 111 Yes N 13000 950

.]:[.1.
0lN05E6

BERYLLIUM

2.4.5·T

ANTIMONY
ARSENIC
6ARIUM

2,4·0

CALCIUM
'='t"

94·75·7
88·85·7
87 ·86·5

93·76·5

7440·38·2

7440·50·8

7440·39·3

7440·48·4

7440·41·7
7440·43·9

7439·95·4
7439·96·5

7439·92·1
7439·89·6

7440·70·2
7440·47·3

7440·02·0

INORGANICS

7439·97·6

17429.90.5 IALUMINUM
7440·36·0



SWMU4· TABLE 2.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEt.lICALS OF POTENTIAL CONCERN. MIGRATION PATHWAVS FROM SURFACE/SUBSURFACE SOIL

SWMU 4, McCOMISH GORGE
NS'Io(~ CRANE, CRANE, INDIANA

! PAGE 2 OF 2

Scenario Timetrame: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
EXDosure Point: Surface/Subsurface Soil

Site Above USEPA Generic
USEPA

Rationale for
Minimum Maximum location of Detection Concentration Generic IDEM SSL lor

CAS
Chemical Concentration

Minimum
Concentration

Maximum
Units Maximum Frequency

Range of
Used for

Background SSL for
SSL for Migration to

COPC Contaminant
Number

(1)
Qualifier

(1)
Qualifier

Concentration (1)
.Nondetects (2)

Screening ,(3) ? Migration to
Soilla Air Groundwater (6)

Flag Deletion or
(4) Groundwater (5)

15\
Selection (1)

1440·09·1 POTASSIUM 244 J 454 J m ko 04SB100002 8/26 409·630 454 No NA NA NA No NUT, BKG
1782·49·2 1.1 J 2.1 J m kQ 04SB080810 2/26 0.4·1.3 2.1 Ves I N NA 5.2
1440·31·5 TIN 1.1 J 50.8 J m Iko 04SB010002 4/26 4·4.9 50.8 Ves NA N NA NA No NTX

1440·62·2 VANADIUM 9.4 22.2 m Iko 04SB090002 26/26 ... 22.2 Ves 300 N NA NA No BSL
1440·66·6 ZINC 24.2 296 m IkQ 04SB100002 26/26 ... 296 Ves 620 N NA 14000 No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPAClTV 2.8 13 meQ/l00 04SB070002 6/6 13 NA NA NA NA No NTX
51·12·5 ICVANIDE 1.3 31 mOik 04SS010002 2/26 0.6·1 31 NA NA NA 150 No BSL

H 5.2 1.1 S.U. 04SB010204 6/6 1.1 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1200 1500 mOik 04SB010204 5/6 10000 . 10000 1500 NA NA NA NA No NTX

.~

.:~.

~

~
?

..."'~.::.

'lo4-'l

~
<;~

·~-i3

i~;~ -~~'-'-'-~ .):~~
..•\:. --•.... - ~~r:;' :~~~i

~.

.?

:..::.~.

Rationale Codes:
For Seleclion as a COPC:

ASL =Above COPC screening loveI/ARARITBC.

Definitions:
ARAArreC =Applicable or relevant and appropriate requirement/to be considered.
CAS = Chemical abstract services.
C ~ Carcinogen.
COPC =Chemical of potential concern.
IDEM =Indiana Department of Environmental Managernenl. Risk tntegrated System of

Closure (RISC) residentialleveis lor migralion lrom soil to ground waler (IDEM. july 2001).
J =Estimated value.
N = Noncarcinogen.
NA = Nat applicable/nat available.
rneqfl00 9 =Milliequivalenl per 100 grams.
S.U. = Standard unils.
sal;; Soil saturation concentration.

For-Eliminalion as a cope:
BKG ;; Within background levels.
BSL =Below COPC screening leveIfARAR/TBC.
NTX =No toxicity information.
NUT =Essential nutrient.

Shaded cells indicate thai the specified criterion or background level has been exceeded Or that the chemical has been setected as a COPC.

4soci,lldsamplel:

04SB090002 1>45B01(002 04SB060002 I>4Silll0810

045B090IO] 04SB0101Q2 0'SB06Q102 l).4SSOl020'

045B100002 04SB02ooo2 0'58070002 04S8020608

0458100102 0158020102 1>458070102 0I5B03Q406

0'58110002 04SIlOOOOO2 04SB080002 0158040608

00I581101Q2 0458030102 0458080102 0I5B050204

0155020002 00t5B1)1Q002 045B12OQl)2 04S8060709

0I5S020102 045B1)10102 045Bl2(l102 0'50070507

045B090810 0459050002 045$010002 0458080310

OISBlo06ol1 0'58050102 0455010102 045BI20810

Footnotes:
1 Only the original 01 duplicte samples was considered for cope selection. The duplicate was used for quality control purposes only.
2. Values presented are sample·specllic quanlilation limits. .::
3 The maximum detected concentration is used lor screening purposes.
4 To determine whether metal concentralions were within background levels, soil concentrations were

compared to Base-wide background data presented in the Basewide Background Soil Investigation Report
(TtNUS. Inc.• January 2001) by means 01 the Wilcoxon Rank Sum Test. If Ihe Wilcoxon Test
determined that a constituent concentration was not signilicanty dillerent from background. that

chemical was nOl selecled as aCOPC. -
Soil Screening Guidance: Technical Background Document. (U.S. EPA, May 1996). The mlgralion 10
groundwater value represents a dilution and attenuation lactor (OAF) of 1.

6 Residenliallevels lor migration from sail to groundwater (IDEM. July 2001).
7 The chemical is selected as a COPC it the maximum detected concentration exceeds any screening level.
8 Naphlhalene Is used as a surrogale lor 2·melhylnaphlhalene.
9 Acenaphthene is used as a surrogate lor acenaphlhylene.
10 Pyrene is used as a surrogate lor benzo(g,h,i)perylene and phenanthrene.
11 Alpha·BHC is used as a surrogate lor delta·BHC.
12 Endosulfan is used as a surrogate for Endosulfan I.

"



SWMU 4· TABLE 2.5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· GROUND WATER
SWMU 4· McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA

Scenario Time',sme: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site

Minimum Maximum. Detection Concentration Upgradient
Risk-Based

Potential Potential
Rationale for

Minimum Maximum Location of Maximum Range of COPC COPC Contaminant
CAS Number Chemical Concentration Concentration Units Frequency Used for Sample ARARITBC ARARITBC

Oualilier Qualilier Concentration Nondetects l21 Screening Flag Deletion or
"1 .', "1 ScreeningPI Concentration (4) Value SourceLevel,5) Selection1tl

)

lI::"~l"l\ll"\l AT.I r:: I"\O~A"II"'1I::"

04GWT0301

FILTERED METALS

..._.._~..._....
7429·90·5 513 J 513 J ~g/L 04GWT0201 1/8 200 513 NO 3600 N , , " FED·MCL

NA IDEM
7440·38·2 .' 0.15 3.6 ~glL 04GW0401 7/8 0.1 3.6 , , ,. C 50 FED·MCL

50 IDEM
7440·39·3 BARIUM 12.2 147 ~glL 04GWOJOI 8/8 ... 147 260 N 2000 FED·MCL No BSL

2000 IDEM
7440·70·2 CALCIUM 21300 67300 ~gIL 04GW0501 7/8 5000 67300 .111 NA NA FED·MCL No NUT

NA IDEM
7440·48·4 COBALT 10.1 10.1 ~gIL 04GW0401 1/8 3 10.1 NO 73 N NA FED·MCL No BSL

NA IDEM
7439·89·6 "' 198 J 33300 J ~gIL 04GWTOJOI 7/8 100 33300 " N " FED·MCL

NA IDEM
7439·95·4 MAGNESIUM 7060 22400 ~glL 04GW0201 7/8 5000 22400 ." NA NA FED·MCL No NUT

NA IDEM
7439·96·5 23.4 J 2000 J ~gIL 04GWT0301 6/8 15 2000 NO .. N , FED·MCL

NA IDEM
7782·49·2 SELENIUM 1.5 2.3 ~gIL 04GW0601 218 1 2.3 NO 18 N 50 FED·MCL No BSL

50 IDEM
7440·23·5 SODIUM 7210 7210 ~gIL 04GW0601 1/8 5000 7210 NO NA NA FED·MCL No NUT

NA IDEM
FILTERED METALS
7440·38·2 .' . 0.44 0.44 ~gIL 04GWT0201·F III ... 0.44 NA , ,. C 50 FED·MCL

50 IDEM
7440·39·3 BARIUM. FILTERED 24.1 24.1 ~gIL 04GWT0201 ·F 111 ... 24.1 NA 260 N 2000 FED·MCL No BSL

2000 IDEM
7440·70·2 CALCIUM. FILTERED 29800 29800 ~glL 04GWT0201 ·F III ... 29800 NA NA NA FED·AL No NUT

NA IDEM
7439·89·6 IRON. FILTERED 121 J 121 J ~glL 04GWT0201·F III ... 121 NA 1100 . N 300171 FED·MCL No BSL

IDEM
7439·95·4 MAGNESIUM. FILTERED 6680 6680 ~glL 04GWT0201·F III ... 6680 NA NA NA FED·MCL No NUT, NA IDEM

Foolnotes:

1 Only (he original of duplicte samples was considered lor COPC selection. The duplicate was used for quality control purposes only.
2 Values presented are sample-specific quantitation limits.
3 The maximum detected concentration is used for screening purposes.
4 To determine whether metal concentrations were wilhin background levels, maximum ground waler concentrations were

compared to concentrations in upgradient ground water sample 04GW0101. II the concentration in the site groundwater
concentration was less than the upgradlent concentration, that metal was not selctad as a COPC.
The risk-based cope screening level lor tap water use is presented. The value is based on a
target hazard quotient 01 0.1 lor noncarcinogens (denoted wilh a "N" Ilag) or an incremental cancer
risk 01 1E·6101 carcinogens (denoled wllh a ·C· lIag) (U.S. EPA. Region 9. OClober 2002).

The chemical is selected as a cope ilthe maximum detected concenlration exceeds the risk·based
COPC screening level end/or an ARARITBC(s).

Secondary MCL. based on aesthetic water quality (i.e .. color. odor. taste. etc.).

Associated Samples:
04GW0201

04GWOJOl

04GW0401

04GW0501

04GW0601

04GWT0101

04GWT0201

04GWT0201·F

04GWT030t

Definitions:

ARARfTeC = Applicable or relevant and appror>rii'l'~ rI'!C1uirementlto be considered.
C = Carcinogen,
CAS = Chemical abstraclservice.
cope = Chemical 01 potential concern.
J = EslimRted Value.
N = Noncarcinogen.
NA =Not analyzed I not applicable.

NO =Nol delecled.

FED·MeL :. Federal Maximum Contaminant Level ilLS. EPA, 2000).
IDEM = Indiana Department 01 Environmmllill Miiniioemenl, Risk Integrated System of

Closuro (RISC) residenlii'll closure Ip.vp.ls lor groundwater (IDEM, July 2001).

Rallonale Codes:

For Selection as a COPC:
ASL = Above COPC screening leveI/ARARnBC.

For Elimination 8S a COPC:
BKG = Within background levels.
BSL = Below COPC screening leveIlARARITBC.

NTX = No toxicity information.
NUT =Essential nutrient.

ded cells indicate Ihat the specified criterion Of background level has been exceeded or thaI the chemical has been select JF



SWMU 4 - TABLE 2.6

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SURFACE WATER
SWMU 4 ' McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: CurrenVFuture
Medium: Surface Water
Exposure Medium: SUrface Water
Exposure Point: Entire Site

~~..;;;

(*~

\i'

• J.1

.~

'..; ..." .~.,.."'-..;.-:~:

FllTER'ED METALS

Minimum Maximum Detection Concentration Upgradient
Risk·Based

Potential Potential
Rationale for

Minimum Maximum location 01 Maximum Range 01 COPC COPC Contaminant
CAS Number Chemical Concentration

Qualifier
Concentration

Qualifier
Units

Concentration
Frequency

Non'detectsl21 Used for Sample Screening
ARARlTBC ARARlTBC

Flag Deletion or''I f" ''I Screening!31 Concentration (4) Value SourceLevel'S) Selectionlll

SEMIVOlATllE ORGANICS
117·84·0 DI·N·OCTYl PHTHALATE 5 5 "gil 04SW0501 1/4 5 5 NA 730 N FED·MCl No BSl

20 IDEM
INORGANICS
7429-90·5 561 J 730 J "gil 04SW0401 2/4 200 730 , 3600 N , , " FED-MCl

NA IDEM
7440-38·2 " 0,48 J 0.9 J "gil 04SW0401 4/4 ... 0.9 , , , " C 50 FED-MCl

50 IDEM
7440·39·3 :.- 61 J 344 "gil 04SW0501 4/4 ... 344 ' . " N 2000 FED·MCl ..

2000 IDEM
7440·70-2 CALCIUM 6490 20000 lIg1l 04SW0401 4/4 ..- 20000 20800 NA NA FED·MCl No NUT.BKG

NA IDEM
7440·50·8 COPPER 2.5 2.5 "gil 04SW0401 1/4 2 2.5 NO 140 N 100(17) FED-MCl No BSl

1:100 IDEM
7439·89-6 IRON 823 J 1240 J "gil 04SW0301 4/4 1240 1350 " N " FED·MCL No BKG

NA IDEM
7439·92·1 lEAD I 1,1 IlgiL 04SW0401 214 1 1.1 NO '5 15 FED·Al No BSl

NA IDEM
74:19·95·4 MAGNESIUM 6150 J 7000 J "giL 04SW040' 3/4 5000 7000 .:11 NA NA FED-MCL No NUT

NA IDEM
7439·96·5 64,1 249 IIg/L 04SW0401 4/4 ... 249 .. N , FED·AL

NA IDEM
7440·23·5 SODIUM 6290 6590 "giL 04SW0301 2/4 5000 6590 69'0 NA NA FED·MCL No NUT, BKG

NA IDEM
7440·62·2 VANADIUM 2 2 ugl l 04SW0401 1/4 2 2 NO 26 N NA FED·MCl No BSL

NA IDEM
7440·66·6 ZINC 20.5 20.5 "giL 04SW0501 1/4 10 20.5 NO 1100 N 5000(7) FED-MCL No BSL

'1000 IDEM
FilTERED METALS
7429·90·5 . 214 J 214 J "giL 04SW040'·F 1/4 200 214 NO 3600 N , . " FED·MCL ..

NA IDEM
7440·38·2 " . 0,17 J 0.61 J "gil 04SW0401·F 4/4 ... 0.61 , '. ." C SO FED·MCL

50 IDEM
7440·39-3 :.- . 57,8 J 313 "giL 04SW0501-F 4/4 ... 313 : " N 2000 FED·MCl

2000 IDEM
7440·70·2 CALCIUM. FILTERED 6410 22000 "gil 04SW0401·F 4/4 ..- 22000 22700 NA NA FED-MCL No BSl.BKG

NA IDEM
7439·89·6 IRON. FilTERED 145 J 912 J "giL 04SW0201·F 4/4 ... 912 952 1100 N " FED·MCl No BKG

NA IDEM
7439·95·4 MAGNESIUM, FILTERED 6580 J 7610 J "gil 04SW0401·F 3/4 5000 7610 " NA NA FED-MCl No NUT

NA IDEM
7439-96-5 . 47 238 "giL 04SW0401·F 4/4 ..- 238 , .. N , FED·MCl

NA IDEM
7440·23·5 SODIUM, FILTERED 6180 6520 "gil 04SW0201·F 2/4 5000 6520 7020 NA NA FED·MCl No NUT. BKG

NA IDEM

7440·66·6 ZINC. FilTERED 15.7 15.7 "gil 04SW0501·F 1/4 10 15.7 NO 1100 N 5000(7) FED-MCL No BSl
11000 IDEM

MISCELLANEOUS PARAMETERS
HARDNESS 16 79 "giL 04SW0401 4/4 -.. 79 NA NA NA FED-MCl No NTX

NA IDEM

TOTAL SUSPENDED SOLIDS 3 52 "gil 04SW0501 4/4 ... 52 NA NA NA FED·MCL No NTX
NA IDEM



SWMU 4 - TABLE 2.6

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 2

Footnotes:

1 Only the orIginal of dupricte samples was considered lor cope selection. The duplicate was used for quality control purposes only.

2 Values presented are sample-specific quantitatlon limits.

3 The maximum detected concentration Is used for screening purposes.

4 To determine whether melal concentrations were within background levels. maximum surface water concentrations were

compared to concentrations In upgradient surface water sample 04SW0101. lithe concentration In the sile surface water

concentrallon was less than the upgradient concentration. that melal was not selcted as a cope.
The risk-based cope screening level lor lap water use is presented. The value is based on a

target hazard quotient 01 0.1 for nancarcinagens (denOled with a ·W lIag) or an incremental cancer

risk 011E·610r carcinogens (denoted wllh a ·C"lIag) (U.S. EPA. Region 9. OCtober 2002).

The chemical is selecled as a COPC it the maximum detected concentration exceeds the risk-based

COPC screening level and/or an ARARlTBC(s).

Secondary MCL. based on aesthelic water quality (Le.. color. odor. tasle. etc.).

Definilians:

ARAR/TBC = Applicable or relevant and appmp,ialC requiremenVta be considered.

C = Carcinogen.

CAS = Chemical abstract services.

COPC = Chemical of polential concern.

J = Estimated value.

N = Nancarcinogen.

NA = Not analyzed/not applicable.

ND =Not dete,ted

FED·AL = Federal aClion level (U.S. EPA. 2000).

FED-MeL = Federal Maximum Contaminanl Level (U.S. EPA. 2000).

IDEM =Indiana Department of Environmental Mananement. Risk Integrated System 01

Closure (RISC) residential crosure levels tor groundwater (IDEM. July 2001).

04SW0201

04SWOJOI

04SW0401

04SW0501

Associated Samples:

04SW0201-F

04SW0301·F

04SW0401·F

04SWOS01-F

Rationale Codes:

For Seleclion as a COPC:

ASL = Above COPC screening leveIlARAR/TBC.

For Elimination as a COPC:

BKG.= Wilhin background levels.

BSL =Below COPC screening leveI/ARAR/TBC.

NTX = No toxicity information.

NUT = Essenlial nUlrient.

Shaded cells Indicate thai the specilied criterion or background level has been exceeded or lhallhe chemical has bep.n selecleel as a COPC,



SWMU 4 - TABLE 2.7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment
EXDDsure Point: Sediment

Minimum Maximum Location of Detection Concentration Upgradient
Risk-Based

Potential Potential
Rationale for

CAS Minimum Maximum Range of COPC COPC Contaminant
Number

Chemical Concentration
Qualifier

Concentration
Qualifier

Unlta Maximum Frequency
Nondetects (2)

Used for Sample
Screening Level

ARARITBC ARARITBC
Flsg Deletion or

(1) (1) Concentration (1) Screening (3) Concentration (4)
(5)

Value Source
Selection (6)

VOLATILE ORGANICS
!Js:09=2- IMEfRvLENECi-lLO-RjOE - 1 -0~004 I r 1 - 0.008 - I -J Im-g/kgl 04S0030001r-! 3/5 1 0.004 I -0.008 --I Nt. ==::r -9-.'- c-C12O-1 10EM I No I B5L 1
SEMIVOLATILE ORGANICS
56-55-3 BENZO A ANTHRACENE 0.013 0.042 mcJko 0450020006 4/5 0.009 0.042 NA 0.62 C 5 10EM No B5L
50-32-8 BENZO A PYRENE 0.014 J 0.047 mQ!1<o 0450020006 415 0.009 0.047 NA 0.062 C 0.5 10EM No B5L
205-99-2 BENZO B FLUORANTHENE 0.D15 J 0.05 m 0450020006 415 0.009 0.05 NA 0.62 C 5 10EM No B5L
191-24-2 BENZO G.H.I PERYLENE 0.027 J 0.036 J mlk 04S0020006 2/5 0.009 0.036 NA 2307 N 55007 10EM No B5L
207-08-9 BENZO K FLUORANTHENE 0.D16 J 0.03 m Ik 0450020006 415 0.009 0.03 NA 6.2 C 50 10EM No B5L
218-01'9 . CHRY5ENE 0 0.042 m Ik 0450020006 415 0.009 0.042 NA 62 C 500 10EM No B5L
53-70-3 OIBENZO A.H ANTHRACENE 0.011 J 0.014 J m 0450020006 2/5 0.009 0.014 NA 0.062 C 0.5 10EM No B5L
206-44-0 FLUORANTHENE 0.0 0.088 m 0450020006 4/5 0.009 0.088 NA 230 N 6300 10EM No B5L
193-39-5 INOENO 1.2.3-CO PYRENE 0.024 J 0.032 J mlk 0450020006 2/5 0.009 0.032 NA 0.62 C 5 10EM No BSL
85-01-8 PHENANTHRENE 0 0.025 mlk 0450030006 3/5 0.009 0.025 NA 2307 N 55007 10EM No B5L
129-00-0 PYRENE 0.022 0.07 mlk 0450020006 4/5 0.009 0.07 NA 230 'N 5500 10EM No B5L
HERBICIDES

187-86-5 IPENTACHIOROP~=::T 0.002 ::r=- J--' -0002 -I J 1mQJi<gl 0480060006 I 175 1 0~0084 - o:o59H ----o:oo2=r NA I 3 C I 20 I 10EM 1 No 1 B5L I·
INORGANICS
7429-90-5 ALUMINUM 3350 J 6820 J mQ!1<o 0450050006 515 --- 6820 • I 7600 N NA 10EM No B5L
7440-36-0 ANTIMONY 1.1 J 1.1 J mcJko 0450050006 1/5 0.94 -, 1.1 NO 3.1 N 140 10EM No B5L
7440-38-2 " 1.7 4.7 mQ!1<o 0450050006 5/5 --- 4.7 : I C 10EM

7440-39-3 BARIUM 39.3 J 334 mglkg
0450060006,

515 --- 334 540 N 23000 10EM No B5L0450050006
7440-70-2 CALCIUM 477 J 1330 J molk 0450030006 4/5 471 1330 NA NA 10EM No NUT
7440-47-3 CHROMIUM 6.1 J 10.7 mQ!1<o 0450050006 5/5 --- 10.7 308 C 4308 10EM No B5L
7440-48-4 COBALT 2.6 4.9 m 0450050006 5/5 --- 4.9 140 N NA 10EM No B5L
7440-50-8 COPPER 5.6 J 8.9 m 0450050006 5/5 --- 8.9 ' - 310 N 13000 10EM No B5L
7439-89-6 -, 5740 J '2700 J mlk 0450050006 515 --- 12700 ; .. II N NA 10EM
7439-92-1 LEAO 9.4 10.8 mlk 0450020006 515 --- 10.8 4009 N 400 10EM No B5L
7439-95-4 MAGNE51UM 547 J 979 J mlk 0450030006 515 --- 979 .. NA NA 10EM No NUT
7439-96-5 76.9 J 456 m 0450060006 515 --- 456 :0 N NA 10EM
7440-02-0 NICKEL 6.3 8.5 m 0450030006 5/5 --- 8.5 : 160 N 6900 10EM No B5L
7440-62-2 VANAOIUM 10.3 15.2 mlk 0450050006 515 --- 15.2 : 55 N NA 10EM No B5L
7440-66-6 ZINC 27.6 65.5 m Ik 0450060006 5/5 --- 65.5 2.300 N 100000 10EM No B5L
MISCELLANEOUS PARAMETERS

/ 'TOTAL ORGANIC CARBON I 5800' '19000' I rii97kg I 0450040006/ 5/5 - I --';..--r 19000 I 6700 I NA 'NA' 10EM I No I NTX ,

"':"-'t~



SWMU 4 - TABLE 2.7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SEDIMENT
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

FQQlnQles:
Only the Qriginal Qf duplicte samples was cQnsidered IQr COPC selectiQn. The duplicate was used fQr quality CQntrQI purpQses Qnly.
Values presented are sample-specific quantitation limits. .
The maximum detected concentration is used for screening purposes.
To determine whether melal concentrations were within background levels, maximum sediment concentrations were
compared to concentrations in uPQradient sediment sample 045001. If the concentration In the site sediment
cQncentratiQn was less than the upgradienl cQncentratiQn, Ihat metal was nQt selcted as a COPC.

The risk·based SQiI COPC screening level fQr residenlialland use is presented. The value is based Qn a
target Hazard QUQlient QI 0.1 tQr nQncarcinQgens (denQted with a 'N" lIag) Qr an Incremental cancer
risk Qf 1E·6 IQr carcinQgens (denQted with a "C"lIag) (U.S. EPA, RegiQn 9. OctQber 2002).

6 The chemical is selected as a COPC if the maximum delected CQncentraliQn exceeds the risk·based
COPC screening levef and/Qr an ARARfTSC(s).

7 Pyrene is used as a surrQgate fQr benzQ(g.h.l)perylene end phenanthrene.
e Hexavalent chromium.
9 OSWER SQiI screening level fQr residenlialland use (U.S. EPA. July 1994).

Associated Samples:

04S0020006
04S0030006
04S0040006
04S0050006
04S0060006

Definitions:
ARARfTBC = Applicable or relevant and appropriate requirement/to be considered.
C =CarclnQgen. .
CAS = Chemical abstract services.

COPC =Chemical Qf PQtential CQncern.
IDEM = Indiana Department of Environmental Management. Risk Integrated System of

CIQsure (RISC) residential levels IQr direct conlact wilh SQil (IOEM. July 2001).

J =Estimated value.
N = Nocarcinogen.
NA = NQt applicable/nQt available.
sat = Soil saluration concentration.

RatiQnale CQdes:
FQr SelectiQn as a COPC:

ASL = AbQve COPC screening leveIlARARfTSC.

FQr EliminaliQn as a COPC:
SKG =Wilhin backgrQund levels.

SSL = SelQw COPC screening leveIlARARfTSC.
NTX = No toxicity information.
NUT =Essential nutrienl.

Shaded cells Indicate that the specified criteriQn Qr backgrQund level has been exceeded Qr Ihat the chemical has been selected as a COPC.



SWMU 4 - TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe: CurrenVFuture
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Entire Site

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 1.B9E-03 NA 4.00E-03 J mg/kg 2.21E-03 95% UCL-T W - Test (1) 2.21E-03 95% UCL-T W-Test(1)

BENZO(A)ANTHRACENE mg/kg 5.30E-01 NA 2.BOE+OO J mg/kg 2.BOE+OO Maximum W - Test (2) 2.BOE+OO Maximum W - Test (2)

BENZO(A)PYRENE mg/kg 5.4BE-01 NA 3.00E+OO J mg/kg 3.00E+OO Maximum W - Test (2) 3.00E+OO Maximum W - Test (2)

BENZO(B)FLUORANTHENE mg/kg l.OGE-01 NA 4.BOE+OO J mg/kg 4.BOE+OO 'Maximum W - Test (2) 4.BOE+OO Maximum W - Test (2)

INDENO(1,2,3-CD)PYRENE mg/kg 4.B3E-01 NA 2.20E+OO J mg/kg 2.20E+.OO Maximum W - Test (2) 2.20E+OO Maximum W - Test (2)

PENTACHLOROPHENOL mg/kg 3.00E-02 NA 2.20E-01 mgikg 2.20E-01 Maximum W - Test (2) 2.20E-01 Maximum W - Test (2)"

CADMIUM mg/kg 9.01E-01 NA 5.BOE+OO mg/kg 1.3BE+OO Maximum W - Test (2) 1.3BE+OO Maximum W - Test (2)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W T~st indicates data are log-normally distributed

(2) 95% UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC.

: :~~.~.....

';

SWMU4Table3.1.xls 4/2/2003



SWMU 4· TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY· SURFACE I SUBSURFACE SOIL

.SWMU 4 - McCOMISH GORGE
NSWC CRANE. INDIANA

Scenario Timeframe: CurrenVFuture
Medium: Surface I Subsurface Soil
Exposure Medium: Surface I Subsurface Soil
Exposure Point: Entire Site

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 2.15E·03 NA 7.00E·03 J mg/kg 2.48E-03 95% UCL·T W- Test (1) 2.48E-03 95% UCL·T W·Test(l)

BENZO(A)ANTHRACENE mg/kg 7.18E-01 NA 4.80E+00 J mg/kg 4.80E+00 Maximum W· Test (2) 4.80E+00 Maximum W· Test (2)

BENZO(A)PYRENE mg/kg 6.54E-01 NA 4.50E+00 J mg/kg 4.50E+00 Maximum W· Test (2) 4.50E+00 Maximum W· Test (2)

BENZO(B)FLUORANTHENE mg/kg 8.40E-01 NA 6.70E+00 J mg/kg 6.70E+00 Maximum W - Test (2) 6.70E+00 Maximum W - Test (2)

INDENO(1.2.3-CD)PYRENE mg/kg 6.23E-01 NA 3.00E+00 J mg/kg 3.00E+00 Maximum W - Test (2) 3.00E+00 Maximum W - Test (2)

DELTA-BHC mg/kg 4.30E·03 NA 2.30E·03 J mg/kg 2.30E-03 Maximum W - Test (2) 2.30E-03 Maximum W - Test (2)

AROCLOR-1254 mg/kg 1.63E-01 NA 2.10E+00 mg/kg 2.69E-01 95% UCL-T W _Test (2) 2.69E-01 95% UCL-T W - Test (2)

PENTACHLOROPHENOL mg/kg 1.73E-02 NA 2.20E·01 mg/kg 6.42E-02 95% UCL-T W - Test (1) 6.42E-02 95% UCL-T W -Test(l)

ANTIMONY mg/kg 8.46E·01 NA 4.90E+00 mg/kg 1.03E+00 95% UCL-T W - Test(1) 1.03E+OO 95% UCL-T W·Test(l)

ARSENIC mg/kg 5.78E+00 NA 1.16E+01 mg/kg 6.59E+00 95% UCL·T W· Test (3) 6.59E+00 95% UCL-T W - Test (3)

BARIUM mg/kg 7.66E+02 NA 1.56E+04 mg/kg 5.99E+02 95% UCL-T W - Test (1) 5.99E+02 95% UCL-T W-Test (1)

CADMIUM mg/kg 7.50E-01 NA 5.80E+00 mg/kg 8.93E-01 95% UCL·T W· Test (1) 8.93E-01 95% UCL-T W-Test(l)

CHROMIUM mg/kg 1.55E+01 NA 1.38E+02 mg/kg 1.72E+01 95% UCL·T W - Test (1) 1.72E+01 95% UCL-T W-Test (1)

IRON mg/kg 2.01 E+04 NA 1.44E+05 J mg/kg 2.30E+04 95% UCL-T W· Test (1) 2.30E+04 95% UCL-T W·Test(l)

MANGANESE mg/kg 5.01E+02 NA 2.00E+03 mg/kg 6.46E+02 95% UCL·T W - Test (3) 6.46E+02 95% UCL-T W - Test (3)

MERCURY mg/kg 8.96E-02 NA 9.80E-01 mg/kg 1.24E-01 95% UCL-T W· Test (1) 1.24E-01 95% UCL-T W-Test (1)

NICKEL mg/kg 1.61E+01 NA 1.11E+02 mg/kg 1.83E+01 95% UCL-T W· Test (1) 1.83E+01 95% UCL-T W - Test (1)

SELENIUM mg/kg 4.94E-01 NA 2.10E+00 mg/kg 6.03E-01 95% UCL-T W· Test(l) 6.03E-01 95% UCL-T W - Test (1)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined. Best fit is a log-normal distribution.

(2) 95% UCL is greater than the maximum concentration. Therefore, the maximum concentration is used as the EPC.

(3) Shapiro-Wilk W Test indicates data are log-normally distributed.

SWMWble3.2.XIS .003



•
SWMU 4 - TABLE 3.3

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Entire Site

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ALUMINUM mg/L 1.46E-Ol NA 5.13E-Ol J mg/L 5.13E-Ol Maximum N<10(1) 5.13E·01 Maximum N<10(1)

ARSENIC mg/L 8.02E-04 NA 3.60E-03 mg/L 3.60E-03 Maximum N<10(1) 3.60E·03 Maximum N<10(1)

IRON mg/L 4.59EtOO NA 3.33E+Ol J mg/L 3.33E+Ol Maximum N<10(1) 3.33E+01 Maximum N<10(1)

MANGANESE mglL 4.50E·Ol NA 2.00E+OO J mg/L 2.00E+OO Maximum N<10(1) 2.00E+OO Maximum N<10(1)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 groundwater samples collected. Therefore, maximum concentration is used for the exposure point concentration.
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SWMU 4 - TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE. INDIANA

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ALUMINUM mg/L 3.39E-Ol NA 7.30E-Ol J mglL 7.30E-Ol Maximum N<10(1) 7.30E-Ol Maximum N<10(1)

ARSENIC mg/L 6.30E-04 NA 9.00E-04 J mg/L 9.00E-04 Maximum N<10(1) 9.00E-04 Maximum N<10(1)

BARIUM mg/L 1.23E-Ol NA 3.44E-Ol mglL 3.44E-Ol Maximum N<10(1) 3.44E-Ol Maximum N<10(1)

MANGANESE mg/L 1.89E-Ol NA 2.49E-Ol mg/L 2.49E-Ol Maximum N<10(1) 2.49E-Ol Maximum N<10(1)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N)..

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used for the exposure point concentration .

..>-

SWMWble3.4.XIS .003



SWMU 4· TABLE 3.5
MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT

SWMU 4 • McCOMISH GORGE
NSWC CRANE. INDIANA

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Entire Site

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC . Reasonable Maximum Exposure Central Tendency Exposure

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ARSENIC mglkg 3.05E+OO NA 4.70E+OO mg/kg 4.70E+OO Maximum N<10(1) 4.70E+OO Maximum N<10(1)

IRON mglkg 9.10E+03 NA 1.27E+04 J mg/kg 1.27E+04 Maximum N<10(1) 1.27E+04 Maximum N<10(1)

MANGANESE mglkg 1.77E+02 NA 4.56E+02 mglkg 4.56E+02 Maximum N<10(1) 4.56E+02 Maximum N<10(1)

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL·N); 95% UCL of Log-transformed Data (95% UCL-T);
Mean of Log·transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Dataset consists of less than 10 samples. Therefore, the maximum concentration is used as the EPC.
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TABLE 5.1

NON·CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- ORAUDERMAL

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronicl Olal RID Oral AID Oralio Dermal Adlusled Dermal Primary Combined Sources 01 AID Dales 01 RtD

01 Potential Subchronic Units AdJuslmenl FacloI(1) Dermal RID Target UncertainlylMo<iIlying Taq'J6t 019"n Tar(1p.! Orq,1n(:l1

Concern RtO(2} Units Organ Fllctors

1,1·Dichloroathene chronic 9.0E·03 mal'o·d" , 9.00E·03 mnr'.·dav liver 1.000 IRIS 11/20'01

Benzene chronic 30E·03 ~n1k,n.dav , 3,OOE·03 malko·dav NA NCEA 0!l125101

Chloroform chronic 1.0E-02 mal'o·d.v , 100E·02 mnfk,g,dav Liver 1.000 IRIS 11/20'1')1

cis-1.2·Dichlofoethene chronic 1.0E-02 m Ik,n·dav , 1,OOE·02 m...lk, ...·da" Blood NA HEAST 07'!l7

Meth lene Chloride chronic 6.0E·02 mal'o·d.v 1 6,ooE·02 malko·dav Liver 100 IRIS 11/200\

Tetrachloroethene chronic 1.0E·02 mnlkn·dav I 1 OOE·02 ~"'.dav Liver 1.000 IRIS 11,20'01

Trichloroelhene chronic 6.0E·03 m Ik,n·dav I 6,ODE·03 m"'·'kn·dav CNS NA NCEA 0!:'lr25(l1

Vinvl Chloride chronic 3,OE-03 mal'o·dav I 3.0DE·03 malko·da Liver 30 IRIS 111201(11

Vinvl Chloride chronic 30E·03 m Ikn·dav I 30DE·03 ~da Liver 30 IRIS 11/20'01

Naphthalene chronic 2.0E·02 mnfkn-dav I 2.00E·02 mnlkn·dav Bodv Wei I'll 3,000 IRIS 11120'01

Bis( 2·el hvlheJ<Vl)phlhalate chronic 20E-02 malko·d.v 1 2.0DE·02 malko·dav liver 1,000 IRIS 11120101

Aroclor·12S4 chronic 2.0E·05 ~nlkn·dav I 2.0DE·05 m k;"--:d;~ lmmunolonical. Nails 300 IRIS l1J20'0\

Dieldrin chronic SOE·OS molko·da 1 5.0DE·05 m "ko·dav liver 100 IRtS \1120101

Penlachlorophenol chronic 3,OE·02 m 'kn·da , 3,OOE·02 m 'kn·dav· liver, Kidn;~- 100 IRIS \1120,'01

2,4,6· TrinilfOloluene chronic S,OE·04 m 'ka·(fa , S.OOE·04 m 'ko·dav liver 1.000 IRIS 11120;01

2.6·0inilrotoluene chronic 1,OE·03 m 'ka·da 1 1 OOE·03 m 'ka·dav· Liver NA HEAST 071r7

2·Amino·4.6·dinilrOlOluene chronic 6,OE·05 m ko·dav 1 6,OOE·OS m kn·dav Uver NA IRIS 11120:01

4. Amino· 2,G·din i1 r01 oluone chronic 6,OE·05 m ka-dav I 600E-OS m ko·dav Li....er NA IRtS 11120/01

HMX chronic 5,2E'02 m kn·dau 1 5,20E·02 m k~·d~~- Live', Blood 1.000 IRIS 11120,'01

RDX chronic 30E·03 m ko·dav , 3,OOE·03 m ka·da.... Proslate 100 tRIS 11120'01

Aluminum chronic 10E...00 m kn·dav , 1,00E ..00 m kn.dav- Immunol-;;;:;ical, N<lils 300 NCEA O~I;'SIOl

Antimonv chronic 40E·04 m Iko·dav 0.15 6.00E·05 mk...·dav Lifesoan 1.000 IRIS 11120101

Arsenic chronic 30E·04 m fk[l·dau I 3,OOE·04 m 'ko·dav· Skin, Vascular 3 IRIS 11120:01

Barium chronic 7,OE-02 m k ·day 0,07 4,9OE·03 m kn·dav Blood 1.000 IRIS 11/20'01

Bervllium chronic 2.0E-03 m ·dav 0.007 1,40E·OS m 'ko·dav Gaslroinloslinal 300 IRIS 11120:01

Cadmium (diet) chronic 50E·04 m ·dav 0.025 t 25E·05 ~dav Kidnev '0 IRIS t \120101

CadmIum (water) chronic 5.oE-04 m ·dav 0,05 2.50E·05 malko·d.v Kidnev '0 IRIS 11120;01

Chromium chronic 1.5E...OO m ·da 0.025 3.7SE·02 m Ikn·dau NOAEL 1,000 IRIS 111201(')1

Cardiovascular.
Cobalt chronic 2.0E·02 mg/kg·day I 2,OOE-02 mglkg·day Immunological. NA NCEA 091251('11

Neurological

Copper chronic 4.0E·02 mC)fka·da 1 4,OOE·02 mal'o·dav NA HEAST 07'!'!7

Iron chronic 3,OE·01 matka-da , 3,OOE·Ol malko·d.v Uver/BloodJGI Tract NA NCEA 09125101

Manaanese (soil) chronic 7.0E·02 malko-dav 0.04 2,aOE·03 malko.dav- CNS 1 IRIS 11120101

Manoanese (water) chronic 2.4E·02 mal'o·da~- 0.04 9,60E·04 m~k~:dav CNS 1 IRIS 11120101

Mercury chronic 30E-04 ~nIkn·dav 0.07 2.10E·05 ~d~ CNS 1.000 IRIS 11120'01

Nickel chronic 2.0E·02 mgfkg.day 0.04 8,00E-04 mg'kg·day
Decreased body I organ

300 IRIS 11120'01
weights

Selenium chronic 5.0E·03 m""Q.dav 1 S,OOE-03 ';;-';k~:d.v BloodlSkinlCNS 3 IRIS 11/20101

Silver chlonic 5.0E·03 malko·dav 0,04 2,00E·04 malka-d.v Aravria 3 IRIS 11/20101

Thallium chronic 7.0E-OS mnlkn·da I 7,00E·05 ';'';;k~-d.v- Uver NA IRIS 11120;01

Vanadium chlonic 7.0E-03 mafka·da 0,026 1.a2E-04 malko·d.v NOEL 100 HEAST 07197

Zinc chronic 30E-01 mgfkn·da , 300E·01 ';'n1k~'d~v- 'Blood 3 IRIS 1\/20101

Cyanide chronic 2.0e·02 mQ.fkQ·day , 2.00E·02 mn/k...·dav Weigl'll Loss, Thyroid SOO IRIS 11120101

(1) USEPA. 2000.

(2) RID dermal = RIDoral x (Oralio Dem,al Adjustment Factor)

(3) Dales 01 IRIS. HEAST. or NCEA

NOles: AfD =Reference dose

CNS =Central NelVous System
IRIS = Integraled Risk Inlormalion Syslem. on· line database search (USEPA. November 2001)

HEAST = Heallh Ellecls Assessment Summary Tables (USEPA. July 1997)

NCEA =USEPA National Center lor Environmental Assessment (USEPA Region 3 RBC Table. Seplember 2001)

NA =Not applicable/Not Available

NOAEL =No ObselVed Adverse Ellect Level



TABLE 5.2

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronicl Value Units Adjusted Units Primary Combined Sources of Date

of Potential Subchronic Inhalation Inhalation Target UncertaintylModifying RIC:RID:

Concern RIC RID Organ Factors Target Organ

fJg/m3
~~ .

Chloroform Chronic 3.0E-01 B.6E-05 mg/kg-day Liver NA NCEA . 9/25/2001

cis-1,2-Dichloroethene Chronic 3.5E+01 fJglm3
1.0E-02 mglkg-day Blood NA IRIS 11/20/2001

Vinyl Chloride Chronic 1.0E+02 fJglm
3

2.9E-02 mg/kg-day Liver NA IRIS 11/20/2001

Notes:

RfC =Reference Concentration

RID = Reference Dose

IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)

NCEA = USEPA National Center for Environmental Assessment

~

.,..

-



'A8LE 6,1

CANCER TOXICITY DATA FOR CHEMCIALS OF CONCERN-- ORAUDERMAL

SWMUS 4, 5. 9. 10

NSWC CRANE. INDIANA

Chemical Oral CSF Oral to Darmal Adjusted Dermal Units Weight 01 Evidencel Source Date fJ1

01 Potential Adjustment Cancer Slope Factor'" Cancer Guideline

Concern Factorlll Description

1.1·Dichloroethene 6,OE-Ol 1 6,00E'01 (mglkg-day)" C IRIS 11/2012001

Benzene 2.9E-02 1 2.90E·02 (mglkg-day)" A IRIS 1112012001

Chloroform 6.1E-03 1 6,10E-03 (mglkg-day)" 82 IRIS 11/20/2001

Methylene Chlortde 7,SE'03 1 7.S0E·03 (mglkg-day)" 82 IRIS 11/20/2001

Tetrachloroethene S,2E-02 1 S,20E-02 (mglkg·day)" 82 NCEA 912512001

Trichloroethene 1.1E-02 1 1.10E·02 (mglkg-day)" 82 NCEA 9/25/2001

Vinyl Chloride (adult) 7.SE·Ol 1 7.S0E-Ol (mglkg.day)" • A IRIS 11/20/2001

Vinyl Chlortde (earty lile) l'-SE+OO 1 1.S0E+00 (mglkg-day)" A IRIS 11/20/2001

8enzo(a)anthrecene 7,3E-01 1 7.30E-Ol (mglkg-day)" 82 IRIS 11/2012001

8enzo(a)pyrene 7.3E+00 1 7,30E+00 (mglkg.day)" 82 IRIS 11/20/2001

8enzo(b)fluoranthene 7,3E-Ol 1 7.30E-Ol . (mglkg-day)" 82 IRIS 1112012001

Dibenzo(a.h)anthracene 7.3E+00 1 7.30E+00 (mglkg-day)" 82 IRIS 1112012001

Indeno(1.2.3-cd)pyrene 7.3E-Ol 1 7.30E-Ol (mglkg·day)', 82 IRIS 11120/2001

8Is(2·ethylhexyl)phthalate 1.4E-02 1 1.40E·02 (mglkg-day)" 82 IRIS 11120/2001

Pentachlorophenol 1,2E·Ol 1 1.20E-Ol (mglkg-day)" 82 IRIS 11/2012001

Aroclor-1248 2.0E+00 1 2.00E+00 (mglkg-day)" 82 IRIS 1112012001

Aroclor·12S4 2.0E+00 1 2.00E+00 (mglkg.day)" 82 IRIS 11120/2001

Aroclor-1260 2.0E+00 1 2.00E+00 (mglkg-day)" 82 IRIS 11/20/2001

2.4.6-Trtnltrotoluene 3,OE-02 1 3.00E·02 (mg/kg-day)" C IRIS 11120/2001

RDX l.lE-Ol 1 1,10E-Ol (mglkg-day)" C IRIS 11/20/2001

Arsenic 1,SE+00 1 l.S0E+00 (mglkg-day)" A IRIS 11/20/2001

delta-8HC 6.3E+00 1 6.30E+00 (mglkg-day)" 82' IRIS 11/20/2001

Dieldrtn 1,6E+Ol 1 1,60E+Ol (mg/kg-day)' 82 IRIS 11120/2001

(1) USEPA, 2000).

(2) CSFdermai = CSForal/(Oral to Dermal Adjustment Factor)

(3) Dates of IRIS, HEAST, or NCEA.

Notes:

CSF = Cancer Slope Factor

IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)

NCEA = USEPA National Center lor Environmental Assessment

(USEPA Region III RBC Table, September 2001)

EPA Group:

A - Human carcinogen

B 1 - Probable human carcinogen - indicates that limited human data are

available

B2 - Probable human carcinogen - indicates sufficient evidence in animal

inadequate or no evidence in humans

C - Possible human carcinogen

o -Not classifiabte as a human carcinogen

E - Evidence of noncarcinogenicity



TABLE 6-2

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4.5.9, 10

NSWC CRANE. INDIANA

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Dale

of Potential Slope Factor Cancer Guideline

Concern Description

1,1-Dichloroethene 5.0E-05 (mglm3r' 3.5E+03 1.75E-01 (mglkg-dayr' C IRIS 11/20/2001

Benzene' 7.8E-06 (mg/m3r' 3.5E+03 2.73E-02 (mglkg-dayr' A IRIS 11/20/2001

Chloroform 2.3E-05 (mg/m3r' 3.5E+03 8.10E-02 (mg/kg-dayr' B2 IRIS 11/20/2001

Methylene Chloride 4.7E-07 (mglm3r' 3.5E+03· 1.60E+00 (mglkg-dayr' B2 IRIS 11/20/2001

/Tetrachloroethylene (PCE) 5.8E-07 (mglm3r' 3.5E+03 2.03E-03 (mglkg-dayr' B2 NCEA 9/25/2001

Trichloroethylene (TCE) 1.7E-06 (mglm"r' 3.5E+03 6.00E-03 (mglkg-dayr' B2 NCEA 9/25/2001

/vinyl chloride (child/adult) 8.8E-06 (mg/m3r' 3.5E+03 3.08E-02 (mglkg-dayr' A IRIS 11120/2001

Vinyl chloride (adult) 4.4E-06 (mglm3r' 3.5E+03 1.54E-02 (mglkg-dayr' A IRIS 11/20/2001

Benz(alanthracene 8.9E-05 (mg/m3r' 3.5E+03 3.10E-01 (mglkg-dayr' B2 IRIS 11/20/2001

Benzo(aJpyrene 8.9E-04 (mg/m3r' 3.5E+03 3.10E+00 (mg/kg-dayr' B2 IRIS 11/20/2001

Benzo[blfluoranthene 8.9E-05 (mglm3r' 3.5E+03 3.10E-01 (mg/kg-dayr' B2 IRIS 11/20/2001

Dibenz(ahlanthracene 8.9E-04 (mglm3r' 3.5E+03 3.10E+00 (mglkg-dayr' B2 IRIS 11/20/2001

Indeno(I.2.3-cdlpyrene 8.9E-05 (mglm3)" 3.5E+03 3.10E-01 (mglkg-dayr' B2 IRIS 11/20/2001

Polychlorinated Biphenyls (PCBs) 1.0E-04 (mg/m3r' 3.5E+03 3.50E-01 (mglkg-dayr' B2 IRIS 1112012001

Dieldrin 4.6E-03 (mglm3r' 3.5E+03 1.61E+01 (mg/kg-dayr' B2 IRIS 11/20/2001

delta-BHC 1.8E-03 (mglm3r' 3.5E+03 6.30E+00 (mg/kg-dayr' B2 IRIS 11/20/2001

Beryllium 2.4E-03 (mglm"r' 3.5E+03 8.40E+00 (mg/kg-dayr' B1 IRIS 11/20/2001

Cadmium 1.8E-03 (mg/m3r' 3.5E+03 6.30E+00 (mglkg-dayr' B1 IRIS 11/2012001

Chromium VI 1.2E-02 (mglm3r' 3.5E+03 4.20E+01 (mg/kg-dayr' A IRIS 11/20/2001

1.

,.oJ,:'"'_.... ~

:.~·,i,:r .• ,

".

IRIS = Integrated Risk Inlormalion Syslem (November 2001)

HEAST= Health Effects Assessment Summary Tables

NCEA =USEPA National Center for Environmental Assessment

(USEPA Region III RBC Table. September 2001)

EPA Group:

A - Human carcinogen

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

C - Possible human carcinogen

o - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity



SWMU 4 - TABLE 4.5

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 • McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Enlire Sile

Receptor Population: Residents

Aeceptor Age: Adull

Exposure Paramete Parameter Oelinilion Units AME AME CTE CTE Inlake ElllJillionl

Route Code Value Rationalel Value Rationalel Maciel N;une

Reference Reference

Ingestion Csoil Chemical C<m:entralion In SOU mglkg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingeslian Coll)1 (mg/kgldflyl =
IR Inges1lon Aale 01 5011 mglday 100 USEPA '993 50 USEPA 1993 Csoil x IR)I Fi x EF )l EO)l CF

FI Fracllon Ingesled --<3' 1.0 USEPA 1993 1.0 USEPA '993 BW tAT

EF ExpoSUT9 Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1gAg

ED Exposuro DuratJon years 24 USEPA 1993 7 USEPA '993

CF Conversion Factor kglmg 1.0E·06 USEPA 1989 1.0E-06 USEPA 1989

BW BodyWolghl kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaglr,g nme (Caocer) days 25,550 USEPA 1989 25.550 USEPA '989

AT-N Averaging TIme (Non-Cancer) days 8.760 USEPA '9a9 2.555 USEPA 1989

Dermal Csell Chemical Concenltalion in SoU mglkg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal COl'" (mgJkgJdayl =

CF Conversion Faclor kglmg 1.0E-06 USEPA '989 1.0E·OS USEPA '989 Csollx CF x SA x AF li' MIS .. EF .. ED

SA Skin Surface Area cm 2/day 5.900 USEPA 1997 5.000 USEPA 1997 BW .. AT

AF SoU 10 Skin Adherence Faclor mgtcm2
0.07 USEPA 2000 0,01 USEPA 2000 USEPA. December 19A9

ABS Dermal Absorption Faclor (Solid) IIlItless chemical specific USEPA 2000 chemical specific USEPA 2000 ~
EF E:.posure Frequency days/year 350 USEPA 1993 350 USEPA '993

ED Exposure Duration years 24 USEPA '989 7 USEPA '9a9

BW Body Weight kg 70 USEPA '993 70 USEPA 1993

AT-C Averaging TIme (Cancer) days 25.550 USEPA 1989 25.550 USEPA 1989

AT·N Averaging TIme (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1 Surface soU Is dellned as soli collected from deplhs 01 0 10 2 loot bgs.

2 COl ~ Chronic Deity Intake

3 Unilless: no IJlIts are assocIated with this parameter.

Daily Intake Calculations
Ingestion Intake =(IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake =(CF x SA x AF x ABS x EF x ED) / (BW x AT)

SWMU4 ~tRes.xls Table4

Cancer Ingestion Intake - RME =4.70E-07
Noncancer Ingestion Intake - RME =·1.37E-06

Cancer Dermal Intake - RME = 1.91 E·06
Noncancer Dermal Intake - RME =5.56E-06

Cancer Ingestion Intake - CTE =6.S5E·OS
Noncancer Ingestion Intake • CTE = 6.S5E-07

Cancer Dermal Intake - CTE = 6.S5E-OS
Noncancer Dermal Intake • CTE =6.S5E-07



SWMU 4 - TABLE 7.5 - REASONABLE MAXIMU~~ EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future"
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route 01 Potenlial EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units lor Hazard Units Units

Calculalion (I)

Ingestion METHYLENE CHLORIDE 2.2IE-03 mglkg 2.21E-03 mg/kg '- M 3.0E-09 mg/kg-day 6.00E·02 mg/kg-day NA NA 5.0E·08

BENZO(A)ANTHRACENE 2.80E+OO mglkg 2.80E+OO mg/kg M 3.8E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+OO mg/kg 3.00E+OO mglkg M 4.1E-06 mg/kg·day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+OO mg/kg 4.80E+OO mglkg M 6.6E-06 mglkg-day mg/kg-day NA NA

INDENO(1.2.3·CD)PYRENE 2.20E+OO mglkg 2.20E+OO mglkg M 3.OE-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-Ol mglkg 2.20E-OI mglkg M 3.0E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.0E-05

CADMIUM 1.38E+OO mglkg 1.38E+OO mglkg M 1.9E·06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.8E·03
(total) 3.BE·03

Dermal METHYLENE CHLORIDE 2.2tE-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg·day NA NA

BENZO(A)ANTHRACENE 2.80E+OO mg/kg 2.80E+OO mg/kg M 2.0E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+OO mg/kg 3.00E+OO mg/kg M 2.2E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+OO mglkg 4.80E+OO mg/kg M 3.5E-06 mg/kg-day mg/kg-day NA NA ...
INDENO( t .2.3·CD)PYRENE 2.20E+OO mg/kg 2.20E+OO mg/kg M 1.6E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E·Ol mg/kg 2.20E-OI mg/kg M 3.IE-07 mg/kg'day 3.00E-02 mg/kg-day NA NA I.OE-05

CADMIUM 1.38E+OO mglkg 1.38E+OO mg/kg M 7.7E·09 mg/kg-day 1.25E·OS mg/kg-day NA NA 6.2E-04

(total) 6.3E·04

Total Hazard Index Across All Exposure Routes/Pathways 4.4E-03

(I) Specify Medium-Specilic (M) or Route-Specilic (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from SoiHABS) IUSEPA 2000):

Arsenic • 0.03 Semivolatiles and Pesticides· 0.1

,.
~::;7'

-.....~,.,

..;

Cadmium· 0.001

PAHs·0.13

Dioxins/Furans • 0.03

SWMU4SSAdultRes.xls Table?

PCBs - 0.14

Volatiles· No ABS value provided

Other Metals· No ABS value provided

4/2/2003 9:20 AM



SWMU 4 - TABLE 8.5· REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4· McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Faclor Units Risk

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mgJkg 2.21E-03 mg/kg M 1.0E-09 mglkg-day 7.50E·03 (mglkg·day)" 7.78E-12

BENlO(A)ANTHRACENE 2.80E+OO mglkg 2.BOE+OO mg/kg M 1.3E-06 mglkg-day 7.30E-Ol (mg/kg·day)"' 9.60E-07

BENZO(A)PYRENE 3.00E+OO mg/kg 3.00E+OO mglkg M 1.4E-06 mglkg-day 7.30E+OO (mglkg·dayr' 1.03E-05

BENlO(B)FLUORANTHENE 4.BOE+OO mgJkg 4.BOE+OO mgJkg M 2.3E-06 mglkg-day 7.30E·Ol (mg/kg-dayr' 1.65E-06

INDENO(1.2.3-CD)PYRENE 2.20E+OO mgJkg 2.20E+OO mglkg M 1.0E-06 mglkg-day 7.30E-Ol (mglkg-dayr' 7.54E-07

PENTACHLOROPHENOL 2.20E·Ol mgJkg 2.20E-Ol mglkg M 1.0E-07 mg/kg-day 1.20E·Ol (mglkg-dayr' 1.24E-OB

CADMIUM 1.3BE+OO mgJkg 1.3BE+OO mgJkg M 6.5E-07 mg/kg-day (mg/kg-dayr'

(total) . 1.4E-05

Dermal METHYLENE CHLORIDE 2.21E-03 mglkg 2.21E·03 mglkg M mg/kg-day 7.50E·03 (mglkg·dayr'

BENZO(A)ANTHRACENE 2.BOE+OO mg/kg 2.BOE+OO mg/kg M 6.9E-07 mg/kg-day 7.30E·Ol (mglkg-dayr' 5.1E-07.

BENZO(A)PYRENE 3.00E+OO mg/kg 3.00E+OO mg/kg M 7.4E-07 mg/kg-day 7.30E+OO (mglkg·day)"' 5.4E-06

BENZO(B)FLUORANTHENE 4.BOE+OO mglkg 4.BOE+OO mg/kg M 1.2E-06 mglkg-day 7.30E·Ol (mg/kg-dayr' B.7E-07

INDENO(1.2.3-CD)PYRENE 2.20E+OO mglkg 2.20E+OO mg/kg M 5.5E-07 mglkg-day 7.30E-Ol (mg/kg-dayr' 4.0E-07

PENTACHLOROPHENOL 2.20E-Ol mg/kg 2.20E-Ol mg/kg M 1.0E-07 mg/kg-day 1.20E-Ol (mg/kg·dayr' 1.3E-OB

CADMIUM 1.3BE+OO mg/kg 1.3BE+OO mg/kg M 2.6E-09 mglkg-day (mg/kg·dayr'

(tolal) 7.2E-06
- • • _0 ... .. .. - - .- .. 2.1E-05

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Dermal Absorption Fraction from Soif(ABS) IUSEPA 2000):

Arsenic - 0.03 Semivolatifes and Pesticides - 0.1

Cadmium - 0.001 PCBs - 0.14

PAHs - 0.13 Volatiles - No ABS value provided

Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU.dultRes.XIS TableS 4/2/200.0 AM



SWMU 4 - TABLE 7.5a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Tlmeframe: Future

Medium: Suriace Soil

Exposure Medium: Suriace Soil

Exposure Point: Enllre Site

Receptor Population: Residents

Receplor Age: Adult

Exposure Chemical Medium Medium Route Roule EPC Intake Intake Reterence Reference Reference Reference Hazard

Route of Potenllal EPC EPC EPC EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quolient

Concern Value Units Value Units 'for Hazard Units Units
Calculation (I)

Ingestion METHYLENE CHLORIDE 2.2IE-03 mglkg 2.2IE-03 mglkg . M I.SE-09 mglkg-day 6.00E-02 mglkg-day NA NA 2.SE-08

BENZO(AlANTHRACENE 2.80E+00 mglkg 2.80E+00 mglkg M 1.9E-06 mglkg'day mglkg-day NA NA

BENZO(A)PYRENE 3.00E+OO mglkg 3.00E+00 mglkg M 2.IE-06 mglkg-day mglkg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+OO mglkg 4.80E+00 mglkg M 3.3E-06 mglkg-day mglkg-day NA NA

INDENO(I.2.3-CD)PYRENE 2.20E+00 mglkg 2.20E+00 mglkg M l.SE-06 mglkg-day mglkg-day NA NA

PENTACHLOROPHENOL 2.20E-OI mglkg 2.20E-OI mglkg M I.SE-07 mglkg-day 3.00E-02 mglkg-day NA NA S.OE-06

CADMIUM 1.38E+OO mglkg 1.38E+00 mglkg M 9.SE-07 mglkg-day S.00E-04 mglkg-day NA NA 1.9E-03
(lotal) 1.9E-03

Dermal METHYLENE CHLORIDE 2.2IE-03 mglkg 2.21E-03 mglkg M mglkg-day 6.00E-02 mglkg-day NA NA

BENZO(A)ANTHRACENE 2.80E+OO mglkg 2.80E+00 mglkg M 2.SE-07 mglkg-day mglkg-day NA NA

BENZO(A)PYRENE 3.00E+00 mglkg 3.00E+00 mglkg M 2.7E-07 mglkg-day mglkg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+OO mglkg 4.80E+OO mglkg M 4.3E-07 mglkg-day mglkg-day NA NA ..;..

INDENO(I.2.3-CD)PYRENE 2.20E+00 mglkg 2.20E+OO mglkg M 2.0E-07 mglkg-day mglkg-day NA NA

PENTACHLOROPHENOL 2.20E-Ol mglkg 2.20E-OI mglkg M 3.8E-08 mglkg-day 3.00E-02 mglkg-day NA NA 1.3E-06

CADMIUM 1.38E+OO mglkg 1.38E+OO mglkg M 9.SE-I0 mglkg-day 1.2SE-OS mglkg-day NA NA 7.6E-OS

(total) 7.7E·05

Total Hazard Index Across All Exposure Routes/Pathways 2.0E-Q3

(I) Specify Medium-Specific (M) or Route-Specific (Rl EPC selecled for hazard calculation.

Dermal Absorption Fraction from SoiI(ABS) (USEPA 2000):

Arsenic - 0.03 Semivotatiles and Pesticides - 0.1

·t
~l

~....

.~ ::.,~;..'

.,

Cadmium· 0.001

PAHs - 0.13

Dioxins/Furans - 0.03

PCBs·0.14

Volatiles - No ABS value provided

Other Metals - No ABS value provided

SWMU4SSAdultResCTE.xls Table? 4/2/20039:20 AM



SWMU 4 - TABLE 8.Sa - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANII

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Unils Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mgJkg 2.21E-03 mglkg M 1.5E-10 mg/kg-day 7.S0E-03 (mg/kg-dayr 1.l4E-12

BENZO(A)ANTHRACENE 2.80E+OO mg/kg 2.80E+OO mglkg M 1.9E-07 mglkg-day 7.30E-01 (mg/kg-dayr' 1.40E-07

BENZO(A)PYRENE 3.00E+OO mglkg 3.00E+OO mgJkg M 2.1E-07 mg/kg-day 7.30E+OO (mg/kg-dayr' 1.S0E-06

BENZO(B)FLUORANTHENE 4.80E+OO mglkg 4.80E+OO mg/kg M 3.3E-07 mglkg-day 7.30E-01 (mg/kg-dayr' 2.40E-07

INDENO(1.2.3-CD)PYRENE 2.20E+OO mgJkg 2.20E+OO mg/kg M 1.5E-07 mg/kg-day 7.30E-Ol (mg/kg-dayr' 1.10E-07

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.5E-08 mglkg-day 1.20E-01 (mg/kg-dayr' 1.81E-09

CADMIUM 1.38E+OO mglkg 1.38E+OO mg/kg M 9.5E-08 mg/kg-day (mg/kg-dayr'

(total) 2.0E-06

. Dermal METHYLENE CHLORIDE 2.21E-03 mglkg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-dayr'

BENZO(A)ANTHRACENE 2.80E+OO mglkg 2.80E+OO mg/kg M 2.5E-08 mglkg-day 7.30E-Ol (mg/kg-dayr' 1.8E-08

BENZO(A)PYRENE 3.00E+OO mglkg 3.00E+OO mg/kg M 2.7E-08 mg/kg-day 7.30E+OO (mglkg-dayr' 2.0E-07

BENZO(B)FLUORANTHENE 4.80E+OO mglkg 4.80E+OO mg/kg M 4.3E-08 mglkg-day 7.30E-01 (mg/kg-dayr' 3.1E-08

INDENO(1.2.3-CD)PYRENE 2.20E+OO mglkg 2.20E+OO mg/kg M 2.0E-08 mgJkg-day 7.30E-01 (mg/kg-dayr' 1.4E-08

PENTACHLOROPHENOL 2.20E-01 mglkg 2.20E-01 mgJkg M 3.8E-09 mglkg-day 1.20E-01 (mg/kg-dayr' 4.5E-10

CADMIUM 1.38E+OO mglkg 1.38E+OO mgJkg M 9.5E-11 mglkg-day (mg/kg-dayr'

(total) 2.6E-07
_ .. - ..

2.3E-06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculalion.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic - 0.03 Semivolatiles and Pesticides - 0.1

Cadmium - 0.001 PCBs - 0.14

PAHs - 0.13 Volatiles - No ABS value provided

Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU.dultResCTE.XIS Table8 4/21200. AM



SWMU 4 - TABLE 4.8

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

I

scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Resident

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Route Code Value Rationale! Value Rationale! Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) =

IRgw Water Ingestion Rate Uday 2 USEPA, March 1991 1.4 USEPA. May 1993 Cgw x IRgw x EF x ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW xAT ......
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake

BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA,December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA,December1989 2,555 USEPA,December 1989

Dermal Cgw Chemical Concentration in Ground Water mglL Maximum See Table 3 Maximum See Table 3 The equations and parameters for

A Skin Surface Area cm' 18,000 USEPA,2000 18,000 USEPA,2000 for estimating DAevent and the chemic.ai-

DAevent Absorbed Dose per Event mg/cm -event chemical-specific USEPA,2000 chemical-specific USEPA,2000 specific dermally absorbed dose from

EV Event Frequency evenVday 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the lext.

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

t.venl Duration of Event hour/event 0.58 USEPA,2000 0.25 USEPA,2000 USEPA. Jilnuary 1992

t' Time 10 reach steady state hour/event chemical-specific USEPA,2000 chemical-specific USEPA,2000

T Lag Time hour/event chemical-specific USEPA,2000 chemical-specific USEPA,2000

B Bunge Model Constant dimensionless chemical-specific USEPA,2000 chemical-specific USEPA,2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA,2000 chemical-specific USEPA,2000

BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA,December1989 2,555 USEPA, December 1989

ually IntaKe l,;alculatlons
Ingestion Intake =(IRgw x EF x ED) I (BW x AT)
Dermal Intake = (A x EV x ED x EF) I (BW x AT)

:-,

-,'~ .-

...~~.
~

Cancer Ingestion Intake(RME) = 9,39E-03
Noncancer Ingestion Intake(RME) = 2.74E-02

Cancer Dermal Intake(RME) = 8,45E+01
Noncancer Dermallntake(RME) = 2,47E+02

Cancer Ingestion Intake(CTE) = 1,92E-03
Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermallntake(CTE) = 2,47E+01
Noncancer Dermallntake(CTE) = 2,47E+02

SWMU4GWAdultRes.xls



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER
RESIDENTIAL ADULT· REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 4 • McCOMISH GORGE
NSWC CRANE, INDIANA

04/02103

USEPA. 2000

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF

FOR ORGANICS: IF levent <: I'. DAevent = 2FA x Kp x C x CF x (ST x leventJ3.141S)" 5

WHERE: DAD =DERMALLY ABSORBED DOSE (MG/KG/DAY) IF levent > I". DAevent =FA x Kp x C x CF x ((teventJ(l + B» + (2T x ((1+3B+3B")/(1 + B)2)))

DAevenl =ABSORBED DOSE PER EVENT (MGlCM 2/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2) WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTs/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYS/YEAR) levent =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG) CF =CONVERSION FACTOR (lU1000 CM J
)

AT =AVERAGING TIME (DAYS) r =TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT)
T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL GWCONC. ORGANICO~I t"(HRl tevent T(HR) Kp(CM/HR) B FA DAevent
(mglL) INORGANIC?

Aluminum 5.13E-01 i 5.80E-01 1.00E-03 1· 2.98E-07
Arsenic 3.60E-03 i 5.80E-01 1.00E-03 1 2.09E-09
Iron 3.33E+01 i 5.80E-01 1.00E-03 1 193E-05
ManQanese 2.00E+00 i 5.80E-01 1.00E-03 1 1.16E-06



SWMU 4 - TABLE 7.8 - AEASONABLE MAXIMUM EXPOSUAE (AME)

CALCULATION OF NON-CANCEA HAZAADS FAOM ~XPOSUAE OF FUTUAE ADULT AESIDENTS TO GAOUNDWATEA

SWMU 4· McCOMISH GOAGE

NSWC CAANE. INDIANA

Exposure Chemical Medium Medium Aoule Aoute EPC Intake Inlake Reference Reference Reference Reference Hazard

Aoute of Polential EPC EPC EPC EPC Selecled (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Unlls Velue Units for Hazard Units Units
Calculation (1)

Ingestion Aluminum 5.13E-Ol mglL 5.13E-Ol mgIL M 1.4E-02 mgJkg-day 1.00E+OO mglkg-day NA NA 1.4E·02

Arsenic 3.60E-03 mglL 3.60E-03 mglL M 9.9E·05 mglkg·day 3.00E-04 mglkg-day NA NA 3.3E-oi

Iron 3.33E+Ol mglL 3.33E.Ol mglL M 9.1E-Ol mglkg-day 3.00E-Ol mg/kg-day NA NA 3.0E+OO

Manganese 2.00E+OO mglL 2.00E.OO mg/L M 5.5E·02 mg/kg-day 2.40"E-02 mglkg·day NA NA 2.3E.OO

(Iotal) 5.7E+OO

Dermal Aluminum 5.13E·Ol mg/L 5.13E-Ol mgJL M 7.3E-OS mg/kg-day I.OOE+OO mglkg·day NA NA 7.3E·OS

Arsenic 3.60E-03 mg/L 3.60E-03 mgJL .M 5.IE·07 mglkg-day 3.00E·04 mg/kg·day NA NA 1.7E-03

Iron 3.33E+Ol mgJL 3.33E+Ol mgJL M -4.8E-03 mglkg-day 3.00E-Ol mglkg-day NA NA 1.6E·02

Manganese 2.00E+OO mg/L 2.00E+OO mgJL M 2.9E-04 mglkg-day 9.60E-04 mglkg-day NA NA 3.0E·Ol

(total) 3.2E'Ol

(1) Specify Medium-Specific (M) or Aoute-Specific (A) EPC selected for hazard calculation.

~~



SWMU 4 - TABLE 8.8 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

nario Timeframe: Future

ium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Roule of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 5.13E-Ol mglL 5.13E-Ol mg/L M 4.8E-03 mg/kg-day (mg/kg-day)'

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 3.4E-05 mg/kg-day 1.50E+OO (mg/kg-day)" 5.1E-05

Iron 3.33E+Ol mg/L 3.33E+Ol mg/L M 3.1E-Ol mg/kg-day (mg/kg-day)"

Manganese 2.00E+OO mglL 2.00E+OO mg/L M 1.9E-02 mglkg-day (mg/kg-day)"

(total) S.lE-OS

Dermal Aluminum 5.13E-Ol mg/L 5.13E-Ol mg/L M 2.5E-05 mglkg-day (mg/kg-day)'

Arsenic 3.60E-03 mglL 3.60E-03 mg/L M 1.8E-07 mg/kg-day 1.50E+OO (mg/kg-day)" 2.6E-07

Iron 3.33E+Ol mg/L 3.33E+Ol mg/L M 1.6E-03 mg/kg-day (mg/kg'day)"

Manganese 2.00E+OO mg/L 2.00E+OO mg/L M 9.8E-05 mglkg-day (mg/kg-day)"

(total) 2.6E·07

Total Risk Across All Exposure Routes/Pathways 5.1E-05



· CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER
RESIDENTIAL ADULT - CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 4 • McCOMISH GORGE
NSWC CRANE. INDIANA

04/02103

USEPA,2000

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF

FOR ORGANICS: IF tevent < r, DAevent = 2FA x Kp x C x CF x (6T x teventl3.1416)o.5

WHERE: DAD =DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > r, DAevent =FA x Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B+38')/(1 + B)')))

DAevent =ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTSIDAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)

ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)

- EF =EXPOSURE FREQUENCY (DAYSIYEAR) tevent =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG} CF =CONVERSION FACTOR (lU1000 CM 3
)

AT =AVERAGING TIME (DAYS) t' =TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT)
T =LAG TIME (HOUR/EVENT)
B =BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL GWCONC. ORGANIC O~I I'(HR) levenl T(HR) Kp(CM/HR) B FA DAevent
(mglL) INORGANIC?

Aluminum 5.13E-01 i 2.50E-01 1.00E-03 1 1.2BE-07

Arsenic 3.60E-03 i 2.50E-01 1.00E-03 1 9.00E-10
Iron 3.33E+01 i 2.50E-01 1.00E-03 1 8.33E-06

Manganese 2.00E+00 i 2.50E-01 1.00E-03 1 5.00E-07



SWMU 4 - TABLE 7.8a· CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timetrame: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route 01 Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotienl

Concern Value Units Value Units for Hazard Units Units

Calculation (I)

Ingestion Aluminum 5.13E-OI mg/L 5.13E-OI mg/L M 9.8E-03 mglkg-day 1.00E+OO mglkg-day NA NA 9.8E-03

Arsenic 3.BOE-03 mg/L 3.BOE-03 mg/L M B.9E-05 mgtkg-day 3.00E-04 mglkg-day NA NA 2.3E-OI

Iron 3.33E+OI mgtL 3.33E+Ol mg/L M B.4E·OI mglkg-day 3.00E-OI mglkg·day NA NA 2.1E+OO

Manganese 2.00E+OO mg/L 2.00E+OO mglL M 3.8E-02 mglkg-day 2.40E·02 mglkg·day NA NA l.BE+OO

(tolal) 4.0E+OO

Dermal Aluminum 5.13E·Ol mg/L 5.13E-Ol mg/L M 3.2E·05 mg/kg·day 1.00E+OO mglkg-day NA NA 3.2E·05

Arsenic 3.BOE·03 . mgtL 3.BOE·03 mglL M 2.2E-07 mglkg-day 3.00E-04 mglkg·day NA NA 7.4E-04

Iron 3.33E+Ol mgtL 3.33E+Ol mglL M 2.1E-03 mg/kg-day 3.00E-OI mglkg·day NA NA B.8E-03

Manganese 2.00E+OO mgiL 2.00E+OO mgIL M 1.2E·04 mglkg·day 9.BOE-04 mglkg·day NA NA 1.3E-Ol

(total) 1.4E-Ql

Total Hazard Index Across All Exposure Routes/Pathways 4.1E+OO

(I) Specily Medium-Specific 1M) or Route-Specific (R) EPC selected lor hazard calculation.

~



SWMU 4 - TABLE 8.8a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Entire Site

Receptor Population: Resident
'Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units I"

-....:-
Ingestion Aluminum 5,13E-01 mgJL 5.13E-Ol mg/L M 9.8E-04 mg/kg-day (mg/kg-daYr

Arsenic 3.60E-03 mgJL 3,60E-03 mg/L M 6,9E-06 mg/kg-day 1.50E+OO (mg/kg-dayr' 1,OE-05

Iron 3,33E+01 mgJL 3.33E+01 mgJL M 6,4E-02 mg/kg-day (mg/kg-dayr'

Manganese 2.00E+OO mg/L 2.00E+OO mg/L M 3.8E-03 mg/kg-day (mg/kg-dayr'

(total) 1.0~-OS

Dermal Aluminum 5.13E-01 mgJL 5,13E-01 mgJL M 3,2E-06 mg/kg-day (mg/kg·daYr "

Arsenic 3,60E-03 mgJL 3,60E·03 mgJL M 2,2E-08 mg/kg-day 1,50E+OO (mg/kg-dayr' 3.~~-O8

Iron 3.33E+Ol mgJL 3.33E+Ol mgJL M 2.1E-04 mg/kg-day (mg/kg-dayr'

Manganese 2.00E+OO mgJL 2.00E+OO mgJL M 1.2E-05 mg/kg-day (mg/kg.dayr I

(total) 3.3E-08

Total Risk Across All Exposure Routes/Pathways 1.0E-05

4-;
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SWMU 4· TABLE 4.12

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4· McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Waler

Exposure Medium: Surface Water

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Paramete Parameter Definition Units RME RME CTE CTE Intake Equation!

Routa Code Value Rationalel Value Rationalel Model Name

Reference Reference

. Ingestion Cw Chemical Concentration in Water (mgIL) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Inlake (COl) (mglkg-day)=

IR Ingestion Rate ot Surface Water (Llhr) 0.05 EPA 1995 0.05 EPA 1995 Cw x fR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Protesslonal judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 198'9 2.555 EPA 1989

Dermal Cw Chemical Concentration In Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for

A Skin Surface Area em' 9.070 USEPA. August 1997 9.070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm -event chemical-specific USEPA.2000 chemical-specific USEPA.2000 specific dermally absorbed dose from

EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1

ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.

EF Exposure Frequency .days/year 350 EPA 1993a 234 EPA 1993a

levenl Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA. January 1992

t' Time to reach steady state hour/event chemical-specific USEPA.2000 chemical-specific USEPA.2000

T Lag Time hour/event chemical-specific USEPA.2000 chemical-specific usEPA. 2000

B Bunge Model Constant dimensionless chemical-specific USEPA.2000 chemical-specific usEPA. 2000

Kp Permeability Coefficient from Water em/hour chemical-specific USEPA.2000 chemical-specific USEPA.2000

BW Body Weight kg 70 USEPA. March 1991 70 USEPA. March 1991

AT-C Averaging Time (Cancer) days 25.550 USEPA. December 1989 25.550 USEPA. December 1989

AT-N Averaging Time (Non-Cancer) days 8.760 USEPA. December 1989 2.555 USEPA. December 1969

ually Intake l;alCulatlons
Ingestion Intake =(IHgw x EF x ELJ) / (HW x AT)
LJermallntake = (A x EV x ELJ x EF) / (HW x AT)

Cancer Ingestion Intake(HME) = 9.39E-04
Noncancer Ingestion Intake(RME) = 2.74E-03

Cancer Dermallntake(RME) = 4.26E+01
Noncancer Dermallntake(RME) = 1.24E+02

Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermallntake(CTE) = 8.31 E+OO
Noncancer Dermallntake(CTE) = 8.31 E+01

SWMU4SWwes.xls



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
FUTURE ADULT RESIDENTS· REASONABLE MAXIMUM EXPOSURE (RME)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 4 • McCaMISH GORGE
NSWC CRANE, INDIANA

04/02103

USEPA, 2000

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF

FOR ORGANICS: . IF levent < t', DAevent = 2FA x Kp x C x CF x (6T x tevenl/3.1416)05

WHERE: DAD =DERMALLY ABSORBED DOSE (MG/KG/DAY) IF tevent > t·, DAevent =FA x Kp x C x CF x ((tevenV(l + B)) + (2T x «1+3B+38')/(1 + B)2)))

DAevent =ABSORBED DOSE PER EVENT (MG/CM 2/EVENT)

A =SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM 2) WHERE: FA =FRACTION ABSORBED (DIMENSIONLESS)
EV =EVENT FREQUENCY (EVENTS/DAY) Kp =PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED =EXPOSURE DURATION (YEARS) C =CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF =EXPOSURE FREQUENCY (DAYs/YEAR) levent =DURATION OF EVENT (HR/EVENT)

BW =BODY WEIGHT(KG)
.'

CF =CONVERSION FACTOR (lU1000 CM')

AT =AVERAGING TIME (DAYS) -'_1 t' =TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT)
r

T =LAG TIME (HOUR/EVENT).... ....
B =BUNGE MODEL CONSTANT (DIMENSIONLESS) - .

.. '
.'~.

CHEMICAL GWCDNC. ORGANICO~I t·(HR) tevent .T(HR) Kp(CM/HR) B FA DAevent
(mg/L) INORGANIC?

Aluminum 7.30E-01 i 4.00E+00 1.00E-03 1 2.92E-06
Arsenic 9.00E-04 i 4.00E+00 1.00E-03 1 3.60E-09 •.

Barium 3.44E-01 i 4.00E+OO 1.00E-03 1 1.38E-06 -."
Manganese 2.49E-01 i 4.00E+OO 1.00E-03 1 9.96E-07

.' ,..\~

;..J-

... \;:
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.....- --... _....."".•..~

-.", --- T-:-'"

".

..
" .~. ,-
- ..!~



SWMU 4· TABLE 7.12· REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4· McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timelrame: Future
Medium: Suriace Waler

Exposure Medium: Suriace Water

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Roule of Potential EPC EPC EPC EPC Selected (Non·Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotieni

Concern Value Units Velue Units for Hazard Units Units

Calculation (I)

Ingestion Aluminum 7.30E·OI mg/L 7.30E·Ol mg/L M 2.0E·03 mglkg·day 1.00E+OO mglkg·day NA NA 2.0E·03

Arsenic 9.00E·04 mg/L 9.00E·04 mg/L M 2.SE·06 mglkg·day 3.00E·04 mglkg·day NA NA 8.2E·03

Barium 3.44E·Ol mg/L 3.44E·OI mg/L M 9.4E·04 mglkg·day 7.00E·02 mglkg·day NA NA 1.3E·02

Manganese 2.49E·OI mg/L 2.49E·OI mg/L M 6.8E·04 mglkg·day 2.40E·02 mglkg·day NA NA 2.8E·02

(total) S.2E-02

Dermal Aluminum 7.30E-Ol mglL 7.30E-OI mglL M 3.6E-04 mg/kg-day 1.00E+OO mglkg·day NA NA 3.6E·04
/

Arsenic 9.00E-04 mg/L 9.00E·04 mg/L M 4.SE-07 mglkg-day 3.00E·04 mglkg-day NA NA I.SE·03

Barium 3.44E·Ol mg/L 3.44E·OI mglL M 1.7E-04 mglkg·day 4.90E·03 mglkg-day NA NA 3.SE·02

Manganese 2.49E-OI mg/L 2.49E-OI mglL M 1.2E-04 mglkg-day 9.60E-04 mglkg-day NA NA 1.3E-OI

(total) 1.7E-Ol

Total Hazard Index Across All Exposure Routes/Pathways 2.2E·01

(I) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.12 - REASONA~LE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU d - McCOMISH GORGE

lIlSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Rout.e Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units
,., .'

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 6.9E-04 mg/kg-day (mg/kg·day)'

Arsenic 9.00E-04 mglL 9.00E·04 mglL M 8.5E-07 mg/kg-day 1.50E+OO (mg/kg-day)" 1.3E-06

Barium 3.44E-01 mglL 3.44E-01 mglL M 3.2E-04 mg/kg-day (mg/kg-day)"

Manganese 2.49E-Ol mglL 2.49E-01 mglL M 2.3E-04 mg/kg-day (mg/kg-day)"

(total) 1.3E-06

Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mglL M 1.2E-04 mg/kg-day (mg/kg-day)'

Arsenic 9.00E-04 mglL 9.00E-04 mglL M 1.5E-07 mg/kg-day 1.50E+OO (mg/kg-day)" 2.3~-O7

Barium 3.44E-01 mglL 3.44E-01 mglL M 5.9E-05 mg/kg-day (mg/kg-day)' ,

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.2E-05 mg/kg-day (mg/kg-day)"

(total) 2.3E-07

Total Risk Across All Exposure Routes/Pathways 1.5E-06

'~1

,...-=.,:"
~" ::·;~:~~·f ..~t~~~

'·1



CALCULATION OF DAevent· EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER
FUTURE ADULT RESIDENTS· CENTRAL TENDENCY EXPOSURE (CTE)

SITE NAME:
LOCATION:
DATE:

REFERENCES'

SWMU 4 . McCOMISH GORGE
NSWC CRANE, INDIANA

04/02103

USEPA.2000

DERMAL CONTACT: DAD = (DAevenl x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevenl = Kp x C x tevenl x CF

FOR ORGANICS: IF levenl < t". DAevenl = 2FA x Kp x C x CF x (6T x levenll3.1416)05

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) IF levent > l'. DAevent = FA x Kp x C x CF x ((tevenll(l + B» + (2T x ((1+3B+3sl)/(1 + B)')))

DAevenl = ABSORBED DOSE PER EVENT (MG/CM'/EVENT)

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM') WHERE: FA = FRACTION ABSORBED (DIMENSIONLESS)
EV = EVENT FREQUENCY (EVENTS/DAY) Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR)
ED = EXPOSURE DURATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L)
EF = EXPOSURE FREQUENCY (DAYS/YEAR) levenl = DURATION OF EVENT (HR/EVENT)

BW = BODY WEIGHT(KG) CF = CONVERSION FACTOR (lUl000 CM')

AT = AVERAGING TIME (DAYS) t" = TIME IT TAKES TO REACH STEADY·STATE (HOUR/EVENT)
T = LAG TIME (HOUR/EVENT)
B = BUNGE MODEL CONSTANT (DIMENSIONLESS)

CHEMICAL GWCONC. ORGANICORI t'(HRl tevent T(HR} Kp(CM/HR} B FA DAevent
(mglL) INORGANIC?

Aluminum 7.30E-Ol i 2.00E+00 1.00E-03 1 1,46E-06
Arsenic 9.00E-04 i 2.00E+00 1.00E-03 1 1.80E-09
Barium 3.44E-Ol i 2.00E+00 1.00E-03 1 6.88E-07
Manganese 2,49E-Ol i 2.00E+00 1.00E-03 1 4.98E-07



SWMU 4 - TABLE 7.12a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future
Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Vatue Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Aluminum 7,30E-Ol mglL 7.30E-Ol mglL M;'_ 6.7E-04 mglkg-day 1.00E+OO mglkg-day NA NA 6.7E-04

Arsenic 9.00E-04 mgJL 9.00E-04 mg/L M- 8.2E-07 mglkg·day 3.00E-04 mglkg-day NA NA 2.7E-03

Barium 3.44E-Ol mgJL 3.44E-Ol mg/L M 3.2E·04 mglkg-day 7.00E·02 mglkg-day NA NA 4,SE:03

Manganese 2.49E-Ol mgJL 2.49E-Ol mg/L M 2_3E-04 mglkg-day 2.40E·02 mglkg-day NA NA 9.SE-03

(total) 1.7E-02

Dermal Aluminum 7,30E-Ol mg/L 7.30E-Ol mg/L M 1.2E-04 mglkg-day 1.00E+OO mglkg-day NA NA 1.2E·04

Arsenic 9.00E-04 mgJL 9,OOE'04 mg/L M 1.SE-07 mglkg-day 3,OOE-04 mglkg-day NA NA S.OE-04

Barfum 3.44E·Ol mgJL 3.44E-Ol mg/L M S.7E·OS mgJkg-day 4.90E·03 mglkg-day NA NA 1,2E-02

Manganese 2.49E-Ol mgJL 2.49E-Ol mglL M 4,lE-OS mglkg-day 9.60E-04 mglkg-day NA NA 4.3E-02

(total) 5.5E-02

Total Hazard Index Across All Exposure Routes/Pathways 7.3E-02

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for hazard calculation.

l ~.~
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SWMU 4 - TABLE 8.12a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mglL M 6.7E-05 mg/kg-day (mg/kg-dayj"

Arsenic 9.00E-04 mglL 9.00E-04 mglL M 8.2E-08 mglkg-day 1.50E+OO (mg/kg-dayj"' 1.2E-07

Barium 3.44E-01 mglL 3.44E-01 mglL M 3.2E-05 mg/kg-day (mg/kg-dayj"'

Manganese 2.49E-01 mglL 2.49E-01 mglL M 2.3E-05 mg/kg-day (mg/kg-dayj"'

(total) 1.2E-07

Dermal Aluminum 7.30E-01 mglL 7.30E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-dayj"

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.5E-08 mg/kg-day 1.50E+OO (mg/kg-dayj"' 2.2E-08

Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.7E-06 mg/kg-day (mg/kg-dayj"'

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.1E-06 mg/kg-day (mg/kg-dayj"'

(total) 2.2E-08

Total Risk Across All Exposure Routes/Pathways 1.5E-Q7



SWMU 4 - TABLE 4.16

VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Sile

Receptor Population: Residents

Receptor Age: Adull

EKposure Paramete Parameter Definition Units RME RME CTE CTE Inlake Equation}

Roule Code Value Rationalel Value Rationalel Model N;tnlP.

Reference Reference

Ingestion Cool! Chemical Concentrallon tn Soil mglkg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion COil I (mg1kgfc1ay) =

IR blgestion Rale 01 SoU mglday 100 USEPA 1993 50 USEPA 1993 Cwilll: IR x Fi)( EF ) ED )( CF

FI Fraction lngested --''' 1.0 USEPA 1993 1.0 USEPA 1993 BWllAT

EF Ell;>Osure Frequency days/year 350 USEPA 1993 234 USEPA 1993 usEPA. December I!lS9
ED Exposure Durallon years 24 USEPA 1993 7 USEPA 1993

CF Convorsion Factor kglmg I.OE-06 USEPA 1989 1.0E-06 USEPA 1989

BW BodyWelghl kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging TIme (Cancer) days 25.550 USEPA 1989 25.550 USEPA 1989
AT·N Averaging TIme (Non·Cancer) days 8.760 USEPA 1989 2.555 USEPA 1989

Dermal Csoil Chemical Concentration In SoB mglkg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal COlI f (m9/kn/<1~y) =
CF Conversion Faclor . kglmg 1.0E-06 USEPA 1989 I.OE·06 USEPA 1989 Csollx CF x SA xAF ~ ABS If EF If EO

SA Skin Surlace Area cm~/day 5.000 USEPA 1997 5.000 USEPA 1997 BW xAT

AF 501110 Skin Adherence Faclor mgtcm~ 0.07 USEPA 2000 0.01 USEPA 2000 USEPA. Decemher 1!'JAg

ABS Dermal Absorption Faclor (Solid) lJ'lilless chemical specific USEPA2000 chemical speclflc USEPA 2000

EF Exposure Frequency dayslyear 350 Prolessional Judgement 234 Prolessional Judgement

ED Exposure DuraUon years 24 ProfessIonal Judgement 7 Professional Judgement

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging TIme (Cancer) days 25.550 USEPA 1989 25.550 USEPA 1989

AT-N Averaging TIme (Non-Cancer) days 8.760 USEPA 1989 2.555 USEPA 1989

1 COl'; Chronic Dally Intake
2 Unilless: no trills are associated wlth this parameter.

Dailv Intake Calculations
Ingestion Intake =(IR x Fi x EF x ED x CF) / (BWx AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

'.;l"~'

to:;' .:

; -.';0 - .~:. "':.~

_ \-~'.lo,; ~ I

SWMU4SedAdultRes.xls Table4

Cancer Ingestion Intake - RME =4.70E-07
Noncancer Ingestion Intake - RME = 1.37E-06

Cancer Dermal Intake - RME = 1.91 E-06
Noncancer Dermal Intake - RME =5.56E-06

Cancer Ingestion Intake - CTE =4.58E-08
Noncancer Ingestion Intake - CTE =4.58E-07

Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake - CTE = 4.58E-07



SWMU 4· TABLE 7.16· REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 . McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residenls

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non·Cancer) (Non·Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value units Value Units for Hazard Units Units

Calculalion (1)

Ingestion ARSENIC 4.70E+OO 109/kg 4.70E+OO 109/kg M 6.4E·06 mg/kg·day 3.00E·04 mg/kg·day NA NA 2.1E·02

IRON 1.27E+04 109/kg 1.27E+04 mglkg M 1.7E·02 mg/kg·day 3,OOE·Ol 109/kg-day NA NA 5.BE·02

MANGANESE 4.56E+02 mglkg 4.56E+02 109/kg M 6.2E·04 mglkg.day 7.00E·02 mg/kg·day NA NA B.9E·03

(lolaI) 8.8E-02

ARSENIC 4.70E+OO mgl1<g 4.70E+OO 109/kg M 7.BE-07 109/kg-day 3.00E-04 109/kg-day NA NA 2.6E-03

IRON 1.27E+04 mgl1<g 1,27E+04 mgl1<g M mgl1<g-day 3.00E·Ol 109/kg-day NA NA

MANGANESE 4.56E+02 mglkg 4.56E+02 mglkg M mglkg-day 2.BOE-03 mglkg-day NA NA

(Iotal) 2.6E-03

Total Hazard Index Across All Exposure Routes/Pathways 9.1E-02

(1) Specify Medium·Speclfic (M) or Route·Specific (Rj EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABSl (USEPA 2000):

Arsenic - 0.03 Semivolatiles and Pesticides - 0.1

Cadmium - 0.001 PCBs - 0.14

PAHs . 0.13 Volatiles - No ABS value provided

Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMUWdultReS.XIS Table? 4/2/20.6 AM



SWMU 4 - TABLE 8.16 - REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Entire Site

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Roule Roule EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Roule of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk..
Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+OO mglkg 4.70E+OO mglkg M 2.2E-06 mglkg-day 1.50E+OO (mglkg-dayr' 3.31E-06 -

IRON 1.27E+04 mglkg 1.27E+04 mglkg M 6.0E-03 mglkg-day (mglkg-dayr'

MANGANESE 4.56E+02 mglkg 4.56E+02 mglkg M 2. 1E-04 mg/kg-day (mglkg-dayr'

(total) 3.3E-06

Dermal ARSENIC 4.70E+OO mglkg 4.70E+OO mg/kg M 2.7E-07 mglkg-day 1.50E+OO (mglkg-dayr' 4.0E-07

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mglkg-day (mglkg-dayr'

MANGANESE 4.56E+02 mglkg 4.56E+02 mg/kg M mg/kg-day (mglkg-day)"

(total) 4.0E-07
... _ ..

s 3.7E-06

(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic - 0.03 Semivolatiles and Pesticides - 0.1

Cadmium - 0.001 PCBs - 0.14

PAHs - 0.13 Volatiles - No ABS value provided

Dioxins/Furans - 0.03 Other Metals - No ABS value provided

."~, ,;.::.:;;. ~"-:"""'~:~~f
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SWMU 4 . TABLE 7.16a· CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON·CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 . McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timelrame: Future
Medium: Sediment

Exposure Medium: Sedimenl

Exposure Point: Entire Site
Receplor Population: Residenls

Receplor Age: Adull

Exposure Chemical Medium Medium Roule Roule EPC Inlake Inlake Reference Reference Reference Reference Hazard

Roule of POlenlial EPC EPC EPC EPC Selecled (Non-Cancer) (Non-Cancer) Dose Dose Units Concenlration Concentration Quotienl

Concern Value Units Value Units for Hazard Units Units
Celculation (1)

Ingeslion ARSENIC 4,70E+00 mglkg 4.70E+00 mglkg M 2.2E·06 mglkg-day 3,00E·04 mglkg-day NA NA 7.2E-03

IRON 1.27E+04 mglkg 1.27E+04 mglkg M 5.8E·03 mg/kg-day 3.00E-01 mg/kg·day NA NA 1.9E-02

MANGANESE 4.56E+02 mglkg 4.56E+02 mglkg M 2.1E·04 mglkg-day 7,00E·02 mg/kg·day NA NA 3.0E-03

(Iolal) 3.0E-02

ARSENIC 4.70E+00 mglkg 4,70E+00 mg/kg M 6.5E·08 mglkg·day 3.00E-04 mg/kg·day NA NA 2.2E-04

IRON 1.27E+04 mglkg 1.27E+04 mg/kg M mglkg'day 3.00E·01 mg/kg-day NA NA

. MANGANESE 4.56E+02 mglkg 4.56E+02 mglkg M mglkg·day 2.80E·03 mglkg-day NA NA

(Iolal) 2.2£-04

Total Hazard Index Across All Exposure Routes/Pathways 3.0E-02

(1) Specily Medium·Specific (M) or Roule·Specilic (R) EPC selected lor hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic . 0.03 Semivolaliles and Pesticides - 0.1

Cadmium - 0.001 PCBs - 0.14

PAHs - 0.13 Volatiles - No ABS value provided

Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU.dUItReSCTE.XIS Table? 4/2/20.6 AM



SWMU 4 - TABLE 8.16a - CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sedimenf

Exposure Point: Entire Sife

Receptor Population: Residents

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation (1) Units
-..

Ingestion ARSENIC 4.70E+OO mglkg 4.70E+OO mg/kg M 2.2E-07 mg/kg-day 1.50E+OO (mg/kg-day)" 3.23E-07

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 5.8E-04 mg/kg-day Img/kg-day)"

MANGANESE 4.56E+02 mglkg 4.56E+02 mg/kg M 2.1E-05 mglkg-day (mg/kg-day)"

(total) 3.2E-07

Dermal ARSENIC 4.70E+OO mglkg 4.70E+OO mglkg M 6.5E-09 mg/kg-day 1.50E+OO (mg/kg-day)" 9.7E-09.

IRON 1.27E+04 mglkg 1.27E+04 mg/kg M mglkg-day (mg/kg'day)"

(mg/kg'day)"
.;.

MANGANESE 4.56E+02 mglkg 4.56E+02 mglkg M mglkg-day

(total) 9.7E-09

athways 3.3E-07

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

Dermal Absorption Fraction from Soil(ABSl (USEPA 2000):
Arsenic - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

·=:c-·I·eo-· ..."~~l~~
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ScenarIo Timelrame: Future

Aeceptor Population: Resident

Receplor Age: Adult

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Haz;m1 Quotient

Medium Point

Ingestion Inharation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure,

Routes Tolal TargelOrgan Routes Tolal

Soli Soil Surlace Soil METHYLENE CHLORIDE 7.BE-12 O.OE+OO 7.BE-12 METHYLENE CHLORIDE Liver 5.0E-OB O_OE+OO 5.0E-OB

BENZO(A)ANTHRACENE 9.6E-07 5.IE-07 1.5E-06 BENZO(A)ANTHRACENE

BENZO(A)PYRENE I.OE-05 5.4E-06 1.6E-05 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.6E-06 B.7E-07 2.5E-06 BENZO(B)FLUORANTHENE

INDENO( 1.2.J-CD)PYRENE 7.5E-07 4.0E-07 1.2E-06 INDENO( 1.2.J-CD)PYRENE

PENTACHLOROPHENOL 1.2E-OB 1.3E-OB 2.5E-OB PENTACHLOROPHENOL Liver. Kidney 1.0E-05 1.0E-05 2.0E-05

CADMIUM CADMIUM Kidney J.BE-OJ 6.2E-04 4.4E-03

Surface Waler Surface Waler Surface Waler Aluminum Aluminum Body Weighl 2.0E-03 :l_6E-04 2.4E-03

Arsenic 1.3E-06 2.JE-07 1.5E-06 Arsenic Skin. Vascular 8.2E-OJ '.5E-03 9.7E-OJ

Barium Barium Blood 1.3E-02 3.5E-02 4.8E-02

Manganese Manganese CNS 2.BE-02 I.3E-OI 1.6E-O'

Sediment Sediment Sediment ARSENIC 3.3E-06 4.0E-07 J.7E-06 ARSENIC Skirt Vascular 2.IE-02 2.6E-03 2.4E-02

IRON IRON
Liver. Blood, GI

5.8E-02 O.OE+OO 5.8E-02
Tract

MANGANESE MANGANESE CNS 8.9E-03 O.OE+OO 8.9E-OJ

Groundwater Water Dnsile Aluminum Aluminum BodyWeighl 1.4E-02 7.3E-05 1.4E-02

Arsenic 5.IE-05 2.6E-07 5.IE-05 Arsenic Skin, Vascular 3.JE-OI I.7E-03 J.JE-OI

Iron Iron
Liver. Blood. GI

3.0E+OO 1.6E-02 3.1E+OO
Tract

Manganese Manganese CNS 2.3E+OO 3.0E-OI 2.6E+OO

Tolal Risk Across Surlace Soil 2.1E-05 Tolal Hazard Indell: Across All Media and All Exposure Routes 6.3E+OO

Total Risk Across Surface Water 1.5E-06

Talai Risk Across Sedimenl 3.7E-06 Tot<ll Liver HI:: 3.IE+OO

Total Risk Across Groundwater 5.IE-05 Tol'll Kidney HI :: 4.4E-03

Tolal Risk Across All Media and All Exposure Routes I 7.7&U
Tnltll V<lsr.ular HI = 3.6E-OI

lnl'll (jI Traci HI = J.1E+OO

Tolal Skin HI = 3.6E-01

rOl;tl Alood HI = 3.2E+OO

TOliil eNS HI = 2.7E.OO

lolnl Body Weight HI = 1.6E-02

fnlf11 T/lyroid HI = O.OE+OO



Scenario Timelrame: Future

Receptor Population: Resident

Receplor Age: Adult

TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcin.ogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingesllon Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE l.lE-12 O.OE+OO l.lE-12 METHYLENE CHLORIDE Liver 2.5E-08 O.OE+OO 2.5E·08

BENZO(A)ANTHRACENE I.4E-07 1.8E-08 1.GE-07 BENZO(A)ANTHRACENE

BENZO(AIPYRENE 1.5E-06 2.0E-07 t.7E-06 BENZO(AIPYRENE

BENZO(BIFLUORANTHENE 2.4E-07 3.IE-08 - 2.7E-07 BENZO(B)FLUORANTHENE

INDENO(I.2.3-CD)PYRENE l.tE-07 I.4E-08 1.2E-07 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL 1.8E-09 4.5E-l0 2.3E-09 PENTACHLOROPHENOL Liver. Kidney 5.0E-06 1.3E-06 6.3E-OG

CADMIUM CADMIUM Kidney 1.9E-03 7.GE-05 2_0E·03

Surface Waler Surface Water Surface Water Aluminum Aluminum Body Weight B.7E·04 1.2E-04 7.9E-04

Arsenic 1.2E-07 2.2E-08 1.SE-07 Arsenic Skin. Vascular 2.7E-03 S.OE-04 3.2E-03

Barium Barium Blood 4.SE-03 1.2E-02 1.GE-02

Manganese Manganese CNS 9.SE-03 4.3E-02 S.3E-02

Sediment Sediment Sediment ARSENIC 3.2E-07 9.7E-09 3_3E-07 ARSENIC Skin. Vascular 7.2E-03 2.2E-04 7.4E-03

IRON IRON
liver. Blood. GI

1.9E-02 O.OE+OO 1.9E-02Tract

MANGANESE MANGANESE CNS 3.0E-03 O.OE+OO 3_0E-03
.

Groundwater Water Onsite Aluminum Aluminum Body Weight 9.8E-03 3.2E-OS 9.9E-03

Arsenic 1.0E-OS 3.3E-08 1.0E-OS Arsenic Skin. VaSCular 2.3E-OI 7.4E-04 2.3E-OI

Iron Iron liver. Blood. GI
2.1E+OO . B.8E-03 2.1E+OOTract

Manganese Manganese CNS 1.6E,OO 1.3E-Ol t.7E+OO

TOlal Risk Across Surface Soil 2.3E-OG Total Hazard Index Across All Media and All Expo~ure Roules 4.2E+OO

Total Risk Across Surface Water 1.5E·07

Total Risk Across Sedimenl 3.3E-07 Totill Liver HI = 2.2E+OO I
Total Risk Across Groundwater 1.0E-05 Tnlal Kirjney HI = 2.0E-03

".

! •~

.:~.., .

((

Total Risk Across All Media and All Exposure Routes 1-- - 1.3E-OS :J
Total Vascular HI = 2.4E·01

Tntal GI Tract HI = 2.2E+OO

Tntel Skin HI = 2.4E-OI

rnle' Alood HI = 2.2E+OO

Tole' eNS HI = 1.8E+OO

Tolal BOlly Weight HI = 1.1 E·02

rOl1111hyroid HI = O.OE+OO
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 5 7141 .
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER
ADOLESCENT TRESPASSER
BASED ON:
USEPA, DEC. 1989
BY: ICHE~IDBY: IDATE:
T. JACKMAN '1.41. ' 11/26/01

v

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of
surface water by an adolescent trespasser.

EqUATION:
Cswx CF x CRswx ETx EFx ED

lEX =-----------
BWxAT

Where:
lEX = estimated exposure intake (mg/kg/day)
Csw = exposure point concentration in surface water (ug/L)
CF = conversion factor (1.0E-6 kg/mg)
CRsw = contact rate (Uhour)
ET = exposure time (hours/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/dayr1

)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ICLR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/dayr1

HQ (Noncarcinogens) =Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:
Csw = 85 ug/L Vinyl Chloride
CRsw = 0.01 Uday
CF = 1.0E-Q3 mg/ug
ET = 4 hours
EF = 26 days/year
ED = 11 years
BW = 43 kg
ATc = 25,550 days
ATnc = 4,015 days
CSFo = 1.50E+00 (mg/kg/dayr1

RfDo = 3.00E-03 (mg/kg/day)



CALCULATION WORKSHEET

CLIENT:
NSWC, CRANE, INDIANA - SWMU 5

IJOB NUMBER:
17141

Page 2 of 2

SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER
ADOLESCENT TRESPASSER
BASED.ON:
USEPA, DEC. 1989
BY:
T. JACKMAN

IDATE:
111/26/01

v

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 85 ug/L x 0.001 mg/ug x 0.01 Uday x 4 hours x 26 days/year x 11 years
43 kg x 25550 days

/
IEXc = 8.85E-07 mg/kg/day \/

ICLR

ICLR

= 8.85E-07 mg/kg/day x 1.5 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

= 1.33E-06'/

EXAMPLE CARCINOGENIC CALCULATION

IEXnc = 85 ug/L x 0.001 mg/ug x 0.01 Uday x 4 hours x 26 days/year x 11 years
43 kg x 4015 days .

IEXnc

HQ

HQ

= 5.63E-06 mg/kg/day'/

= 5.63E-06 mg/kg/day / 0.003 (mg/kg/day) =Hazard Quotient

= 1.88E-03/
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CLIENT: /JOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 10 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER
FUTURE ADULT RESIDENT
BASED ON:
USEPA, DEC. 1989
BY: CHEC~j.D BY: DATE:

iT. JACKMAN ./G _, 11 /26/01
1/ /

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of
groundwater by the future adult resident (RME).

EQUATION: CglW< CFx IRgwx. EFx ED
IEX=---------

BWxAT
Where:
lEX = estimated exposure intake (mg/kg/day)
Cgw = exposure point concentration in groundwater (fl9/L)
CF = conversion factor (1.0E-3 mg/flg)
IRgw = ingestion rate (Uhour)
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor ((mg/kg/dayr1

)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/dayr1

HQ (Noncarcinogens) =Intake (mg/kg/day) I RFDo (mg/kg/day)

ASSUMPTIONS:
Cgw = 1.15E+02 fl9/L RDX
IRgw = 2 Uday
CF = 1.0E-03 mglflg
EF = 350 days/year
ED = 24 years
BW = 70 kg
ATc = 25,550 days
ATnc = 8,760 days
CSFo = 1.10E-01 (mg/kgldayr1

RfDo = 3.00E-03 (mglkg/day)
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 10 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER
FUTURE ADULT RESIDENT
BASED ON:
USEPA, DEC. 1989
BY: ICHEC~1BY: IDATE:
~. JACKMAN ~ 11/26/01

v

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 114.5671 mg/L x 0.001 mg/mg x 2 Uday x 350 days/year x 24 years
70 kg x 25550 days

IEXc = 1.08E-03 mg/kg/day /

ICLR

ICLR

= 1.08E-03 mg/kg/day x 0.11 (mg/kg/day}-1 =Incremental Lifetime Cancer Risk

= 1.18E-041

EXAMPLE NONCARCINOGENIC CALCULATION

IEXnc = 114.5671 mg/L x 0.001 mg/mg x 2 Llday x 350 days/year x 24 years
70 kg x 8760 days

IEXnc = 3.14E-03 mg/kg/day /

HQ

HQ

= 3.14E-03 mglkglday /0.003 (mg/kg/day) =Hazard Quotient

= 1.05E+OO /
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 4 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
FUTURE CHILD RESIDENT
BASED ON:
USEPA, DEC. 1989

.

BY: /CHECKED BY: IDATE:
IT. JACKMAN 11/26/01

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of
surface soil by the future child resident for the Reasonable Maximum Exposure (RME).

EQUATION: CsxlRx EFx EDx FIx CF
IEX=--------

BWxAT
Where:
lEX = estimated exposure intake (mg/kg/day)
Cs = exposure point concentration in soil/sediment (mg/kg)
IR = incidental soil ingestion rate (mg/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
FI = fraction ingested from contaminated source (unitless)
CF = conversion factor (1.0E-6 kg/mg)
BW = body weight (kg)
AT = averaging time (days)

CSFo = oral carcinogenic slope factor «mg/kg/dayr')
RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ICLR (Carcinogens) =Intake (mg/kg/day) x CSFo (mg/kg/dayr'
HQ (Noncarcinogens) =Intake (mg/kg/day) / RFDo (mg/kg/day)

ASSUMPTIONS:
Cs = 0.22 mg/kg Pentachlorophenol
IR = 200 mg/day
EF = 350 days/year
ED = 6 years
FI = 1
CF = 1.0E-06 kg/mg
BW = 15 kg
ATc = 25550 days
ATnc = 2190 days
CSFo = 0.12 (mg/kg/dayr'
RIDo = 3.00E-02 (mg/kg/day)
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 4 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL
FUTURE CHILD RESIDENT
BASED ON:
USEPA, DEC. 1989
BY: ICHECK~~Y: IDATE:
T. JACKMAN '.u. • 11/26/01

V

EXAMPLE CARCINOGENIC CALCULATION

IEXc = 0.22 mg/kg x 200 mg/day x 350 days/year x 6 years x 0.000001 kg/mg
15 kg x 25550 days .

IEXc

ICLR

ICLR

= 2.41 E-07 mg/kg/day /

= 2.41E-07 mg/kg/day x 0.12 (mg/kg/day}-1 =Incremental Lifetime Cancer Risk

= 2.S9E-osl

EXAMPLE CARCINOGENIC CALCULATION

IEXnc = 0.22 mg/kg x 200 mg/day x 350 days/year x6 years x 0.000001 kg/mg
15 kg x 2190 days

IEXnc

HQ

HQ

= 2.81E-06 mg/kg/day /

= 2.81E-06 mjg/day I 0.03 (mg/kg/day) = Hazard Quotient

= 9.3SE-05
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 10 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
FUTURE ADULT RESIDENT
BASED ON: -
USEPA, DEC. 1989, 1992
BY: ICHE;t~DBY: IDATE:
T.JACKMAN 11/26/01

v

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with
groundwater by the future adult resident.

EqUATION:
DAevent x EV x ED x EF x A

DAD
BW x AT

Where:
DAD = dermally absorbed dose (mg/kg/day)
DAevent = absorbed does per event (mglcm2/event)
EV = event frequency (events/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
A = skin surface available for contact (cm2

)

BW = body weight (kg)
AT = averaging time (days)
CSFo = oral carcinogenic slope factor «mg/kg/dayr1

)

RfDo = oral noncarcinogenic reference dose (mg/kg/day)

RISKS:
ICLR (Carcinogens) =DAD (mg/kglday) x CSFd (mglkg/dayr1

HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day)

EqUATIONS for DAevent:

For Inorganics:

DAevent = (K p ) (C gw ) (tevent)

:O::~~:;~S'h~ .. DA,,~, = FAil K p JIC.. JlCF{~6'~~~' J

* ( t event ( 1 + 3 B + 3 B 2 JJIf tevent > t .then .' DA event = FA(K p)( C gw )(CF) --+ 2 T 2
1+8 (/+8)
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 10 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
FUTURE ADULT RESIDENT
BASED ON:
USEPA, DEC. 1989, 1992
BY: ICH~CL~~ ~Y: IDATE:
T.JACKMAN 11/29/01

. (/ ,
Where:
FA = fraction absorbed (dimensionless)
Kp = permeability coefficient from water (cm/hr)
Cgw = concentration of chemical in groundwater (mg/L)
tevent = duration of event (hr/event)

CF = conversion factor (0.001 Ucm3
)

t* = time it takes to reach steady-state (hr/event)
t = lag time (hr/event)
B = Bunge Model Constant (dimensionless)

EXAMPLE CALCULATION OF DAevent

ASSUMPTIONS:

Cgw = 1.61E-02 mg/L 2.4,6-Trinitrotoluene
Kp = 1.46E-04 cm/hr
tevent = 0.58 hr/event
CF = 0.001 Uem3

t* = 4.72E+00 hr/event
t = 1.97E+00 hr/event
B = 8.46E-04
FA = 1

tevent < t*, therefore,

DAevent =

J
1 x (2 x 0.000146 em/hr) (0.0161 mg/L) (0.001 Uem3) x

6 x 1.97 hr/event x 0.58 hr/event
7t

DAevent = 6.94E-09 mg/em2-event

RISK CALCULATIONS

18,000 em2/day
1 event/day

24 years
350 days/year

70 kg
25550 days

8760 days
3.00E-02 (mg/kg/dayr1

ASSUMPTIONS:

A =
EV =
ED =
EF =
BW =
ATe =
ATne =
CSFd =



RfDd = 5.00E-04 (mg/kg/day)
CALCULATION WORKSHEET Page 3 f3

CLIENT: /JOB NUMBER:
NSWC. CRANE. INDIANA - SWMU 10 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER
FUTURE ADULT RESIDENT
BASED ON:
USEPA. DEC. 1989. 1992
BY: ICHEC~pBY: \DATE:
IT.JACKMAN :..,' 11/26/01

v
EXAMPLE CARCINOGENIC CALCULATION

DADc

DADc

DADc

ICLR

= 6.92E-09 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 25550 days

= 5.8E-07 mg/kg/day /

= 5.85E-07 mg/kg/day x 0.03 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk

= 1.8E-08 /

EXAMPLE NONCARCINOGENIC CALCULATION

DADnc' = 6.92E-09 mg/cm2-event x 1 event/day x 24 years x 350 days/year x 18000 cm2/day
70 kg x 8760 days

DADnc = 1.7E-06 mg/kg/day

HQ

HQ

= 1.71 E-06 mg/kg/day I 0.0005 (mg/kg/day) =Hazard Quotient

= 3.4E-03/'
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 9 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT
BASED ON:
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987
BY: ICH~1DB:: IDATE:
T. Jackman 11/30/01

V /
PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from inhalation of

volatiles while showering by an adult resident.

EqUATIONS:

Where:

S x IRsh x K x EF x ED
Intake = ----"-..,;,B;,..;W.,..;.;.x...,A..;"T"..;.x~R..;;;a;.;,.x...;.C=F~--

K =Os + exp(-Ra x Dt) - exp[Ra x (Os - Dt))
Ra

S = Cwd x FR/SV

Kal = KI x [(T1 x Us)/(Ts xU1)-0.5

k1 = 20 cm/hr x (44/MW)o.s

Cwd = Cw x [1-exp(-Kal x ts/60d))

KI = 1/[1/k1 + RT/(H x kg)]

kg = 3000 cm/hr x (18/MW)o.s

RISKS:
iCLR (Carcinogens) = Intake (mg/kg/day) x CSFi (mg/kg/dayr'
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDi (mg/kg/day)

Where:
Intake = estimated exposure intake (mg/kg/day)
S = volatile chemical generation rate (mg/m3-min - shower)
IRsh = inhalation rate (m3/hr)
EF = exposure frequency (showers/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time (days)
Ra = air exchange rate (1/min)
Ds = shower duration (min)
Dt = total time in bathroom (min)
FR = shower water flow rate (Umin)
SV = shower room air volume (m3)
ts = shower droplet drop time (sec)
d = shower droplet diameter (mm)
MW = molecular weight of compound (g/mole)
H = Henry's Law constant (atm-m3/mole)
T1 = calibration water temperature (K)
Ts = shower water temperature (K)
U1 = water viscosity at T1 (cp)
Us = water viscosity at Ts (cp)
CSFi = inhalation carcinogenic slope factor «mg/kg/dayr')
RfDi = inhalation noncarcinogenic reference dose (mg/kg/day)
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 9 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT
BASED ON: -
EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987
BY: . ICHE~FDBY: IDATE:
T. Jackman 11/30/01

~ ,
ASSUMPTIONS: .
IRsh = 0.6 m3/hr
EF = 350 showers/year
ED = 24 years
BW = 70 kg
ATe = 25550 days
Atn = 8760 days
Ra = 0.025 1/min
CF = 60 min/hr
Os = 15 min
Dt = 20 min
FR = 10 Umin
SV = 12 m3
Cw = 0.005833 mg/L 1,1-DCE
ts = 2 sec
d = 1 mm
MW = 97 g/mole
H = 2.61E-02 atm-m3/mole
RT = 2.40E-02 atm-m3/mole
T1 = 293 K
Ts = 320 K
U1 = 0.982 cp
Us = 0.616 cp
CSFi = 1.75E-01 (mg/kg/day)-1
RfDi = NA (mg/kg/day)

EXAMPLE CALCULATION:

k1 = 20 cm/hr x (44 g/mole 197 g/mole)"0.5

k1 = 13.5 cm/hr

kg = 3000 cm/hr x (18 g/mole /97 g/mole)"O.5

kg = 1292.3 cm/hr

KI = 11{1/13.5 cm/hr + 2.40E-02 atm-m3/mole/(2.61E-02 atm-m3/mole x 1292.3 ~m/hr)]

KI = 1.33E+01 cm/hr
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CLIENT: IJOB NUMBER:
NSWC, CRANE, INDIANA - SWMU 9 7141
SUBJECT:
CALCULATION OF INTAKE/RISK FROM INHALATION OF VOLATILES WHILE SHOWERING
BY AN ADULT RESIDENT
BASED ON:
EPA, 1989 AND FOSTER AND CHROSTOWSKI. 1987
BY: ICHE7tE.~Y: IDATE:
T. Jackman 11/30/01

Kal = 1.33E+01 cm/hr x [(293 K x 0.616 cp)/(320 K x 0.982 cp)Y'-0.5

Kat = 17.6 cm/hr

Cwd = 0.005833 mg/L x [1 - exp((-17.6 cm/hr x 2 sec)/(60 x 1 mm))]

Cwd = 2.59E-03 mg/L

S = 2.59E-03 mg/L x 10 Umin /12 m3

S = 2.16E-03 mg/m3-min-shower

K = 15 min + exp(-O.0251/min x 20 min) - exp[0.025 1/min x (15 min - 20 min))
0.0251/min

K = 3.96 min

CARCINOGENIC INTAKE:

Intake = 2.16E-03 mg/m3-min-shower x 0.6 m3/hr x 3.96 min x 350 showers/year x 24 years
70 kg x 25550 days x 0.025 1/min x 60 min/hr

intake = 1.61E-05 mg/kg-day

Risk = 0.175 (mg/kg/day)-1 x 1.61E-05 mglkg-day

Risk = 2.81E-06

NONCARCINOGENIC"INTAKE:

Intake

intake

=

=

2.16E-03 mg/m3-min-shower x 0.6 m3/hr x 3.96 min x 350 showers/year x 24 years
70 kg x 8760 days x 0.025 1/min x 60 min/hr

4.68E-05 mg/kg-day

HQ = 4.68E-05 mg/kg-day / NA (mg/kg/day)

HQ = No toxicity values available to calculate HQ.
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Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil

SITE NAME:

LOCATION:

RECEPTOR:

DATE:

SWMU 5 • OLD BURN PIT

NSWC CRANE, INDIANIA

CONSTRUCTION WORKER

12/03/01

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead

concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central
estimates ot blOOd lead concentrations In pregnant adult women uSing the exposure parameters Identified below (U.::>. e ....A, Kecommendatlons ot the
I eChnlcal Kevlew workgroup tor Lead tor an Interim Approach to Assessing KISkS Associated with Adult exposures to Lead In ::>011, uecemoer H:I\:Io).

HeLeVAN I eUUA IIUN::>: ....bl::lletal, GM = Kletal/maternal X [t-'bl::ladull, 0 + (1-'0::> x 1::lK.::>r x IHs x Ars x et-s)/A I J

and
....Ol::lletal, 0.95 = ....Ol::lletal. GM X ~::>U;, adull'·· .•

Exposure
Parameter Description (unitS)

GSD I = 1.8·2.1; PbB.dull. O = 1.7·2.2
Adult 1 I Adult 2 I Adult 3 I Adult 4

1.7 I 1.7 I 2.2 I 2.2PbBadull,o

PbS
BKSF

IRs

AFs

EFg

AT

GSDi,adull

Typical blood lead concentration in adult women of child-bearing age in
absence of site exposures (uQ/dL)
Site-specific soil lead concentration (ma/ka)
Biokinetic slope factor (ua/dL per ua/day))
Intake rate of soil, includes outdoor soil and indoor soil-derived dust (g/day)

Absolute gastrointestinal absorption fraction (unitless)

Exposure frequency (days/year)
Averaaina time (days/year)
Estimate of individual geometric standard deviation among adults (unitless)

1710
0.4

0.100

0.12

150
365
1.8

1710
0.4

0.100

0.12

150
365
2.1

1710
0.4

0.100

0.12

150
365
1.8

1710
0.4

0.100

0.12

150
365
2.1

Rleta"maternal IConstant of proportionality between fetal blood lead concentraiton at birth and
maternal blood lead concentration (unitless)

0.9 0.9 0.9 0.9

PbB~dUII,.ce~~~I::: IJ~:~~~:~~~~e:~:'f~:~~~~e::~~~~~l~iea~~L)c,;n~~~:~~i!~~;~;~~J!:;~~~~·j~9:f:!~;$tr.~}~.,·i::;1:·r·:!;'.·t~.·:~i~~'I~r;t~~\0,.7""•..'.J,,[:~,:.: ..,5.07'·.
5.57;' 5.57

1!::.!~R~.~?:::~,f.tl~~=~~iJ~:r~~t:g:~~J~g:·~~~~~)'~9;W~fil~~~~~t~~;1L~~~~~~~J*£~~~t~~!'~~g~~!~~~i~~~~p.~f)~i;1;:.;.;!r~;m5m:~~;~~;;.';·~oq,;,:".

PbBletal,GM.:.~"::I Re~tra" ~stim.at~ ,of.bloo~!~ad cor,t~?nt~atiOn(~p/~!:}.1.t.~?~tu~~:s;~;~~~~, ~t:rri?~~~''NhO.~aye 51t1 ..,?:.57
. ,.... exposures to sOil lead at concentration, PbS. ,... ' .' . ,,,,,~__. '_''_._. ~ ...,.... .... . . . ,'..

. ,. ;~~~-;IProbabilityJhatPbBfetal.GM exceeds: 10. ug/dL\:':.,:;>\?, .:~/t;<:::\~',., ;~')iJ:<;,;,;:.""~;·:,:.·· 1",;9:11%

:,:.p~,B:~~I.·O··~~;~{':1~~~~'~~~v~n~~~~:!~:~~~j~~~~~jd~)::s~¢~;(g~r~fRf~?~T:~fp~;~,~~%~~~;~~t::~.~;t?~·~{f}~:i~;;;.w~~~~:· . 1·::i;:i';~J.:~,;?}:;'· ".'

. 4.57

14.53%

15.47

5.02' .,
~~ .'

12.02%

13.19

.;:;.: 10~r.

5.02

17.62%

17.00

547

SWMU5adultlead.xls Constw



Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil

SITE NAME:
LOCATION:

RECEPTOR:

DATE:

SWMU 5 • OLD BURN PIT

NSWC CRANE, INDIANIA

MAINTENANCE WORKER

12/03/01

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead

concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central
estimates ot Oloodlead concentrations In pregnant adult women uSing tne exposure parameters Identilled Oelow (U.::i. ~""A, HecommendatlOnS ot tne

I eCnnlcal Hevlew workgroup tor Lead tor an Interim Approacn to Assessing HISKS Associated wltn Adult ~xposures to LeM In ::iOIl, UecemOer 1!:l!:lo).

H~L~VAN I ~UUA IIUN::i: t-'Otj,.t.l. GM = H'.t.Vm.tem.1 x [t-'Otj.dull.O + (t-'O::i X tjK.::it- x IHs X At-s X ~t-s)/A I J

....Otj'et.I.0.95
and

= ....Otj'.t.l. GM x l.:i::iUI.•dult··' '.

Adult 1 I Adult 2 I Adult 3 I Adult 4
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GSD1=1.8·2.1; PbB.dull..O =1.7·2.2
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Calculations of 95th Percentile Fetal Blood Lead Concentrations for Adult Exposure to Soil

SIT.E NAME:
LOCATION:
RECEPTOR:
DATE:

SWMU 5 • OLD BURN PIT
NSWC CRANE, INDIANIA
ADULT RECREATRIONAL USER
12/03/01

OBJECTIVE: Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead concentration and the blood lead

concentration in the developing fetuses of adult women. This spreadsheet calculates a range of 95th percentile fetal blood lead concentrations from central
estimates ot 01000 leaO concentrations In pregnant aoult women uSIng the exposure parameters 10entitleO below (U.S. I:I-'A, Kecommendatlons 01 the:

I echntcal Kevlew worKgroup tor Lead tor an Interim Approach to Assessing KISKS Associated with Adult I:xposures to Lead In SOli, Uecemoer 1~~ti).

KI:LI:VAN I I:UUA IIUNS: I-'bl::l'etal. GM = K'etaurnatemal x [t-'Ol::ladull 0 + (l-'OS x I::lKSI- x IKs x At- s x I:I- s)/A I J

and
I-'bl::lretal.0.95 = I-'bt:l'etal. GM X t::iSUI. adult ,," ..

Adult 1 I Adult 2 I Adult 3 I Adult 4
1.7 I 1.7 I 2.2 I 2.2

GSD1=1.8·2.1; PbB.dult.o=1.7·2.2

. PbBadul~ c.n·~al::; 1;~:~~~~~~~~g:lf:~~it~e:!~~~~~~~;~at~:~~1{;~!~~S1~l~g~!~ ~~r:~fb~f;:'i}':::F~J1~j:~;;::~rtf;?"i 1!';;it~Jf~'f;:;:~r~a~.i;;e·f,6'/;': I,; '3;76;~::

Exposure
Parameter
PbBadult.o

PbS
BKSF

IRs
AFs

EFs

AT
GSD1• adult

R'elal/matema' .

Description (unitS)

Typical blood lead concentration in adult women of child-bearing age in
absence of site exposures (uo/dL)
Site-specific soil lead concentration (mo/ko)
Biokinetic slope factor (uQ/dL per uQ/day»
Intake rate of soil, includes outdoor soil and indoor soil·derived dust (g/day)

Absolute gastrointestinal absorption fraction (unitless)

Exposure frequency (days/year)
AveraoinQ time (days/year)
Estimate of individual geometric standard deviation among adults (unitless)

Constant of proportionality between fetal blood lead concentraiton at birth and
maternal blood lead concentration (unitless)

2275
0.4

0.100
0.12

52
365
1.8
0.9

2275
0.4

0.100
0.12

52
365
2.1
0.9

2275
0.4

0.100
0.12

52
365
1.8
0.9

2275
0.4

0.100
0.12

52
365
2.1
0.9

:r:d;!:~?r:

..~ \

.' 3.38
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(hr) Vent. Rate (mil/day) Lung Abs. (%)

2.0 32.0
3.0 32.0
5.0 32.0
5.0 32.0
5.0 32.0
7.0 32.0
7.0 32.0

SWMU 5 - OLD BURN PIT, NSWC CRANE, INDIANA

LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.'0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors
0-1 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

DIET: DEFAULT

DEFAULTDRINKING WATER Conc:
WATER Consumption:

4.00 ug Pb/L
DEFAULT

SOIL & DUST:
Soil: constant conc.
Dust: Multiple Source Analysis

Age
0-1
1-2
2-3
3-4
4-5
5-6
6-7

Soil (ug Pb/g)
2275.0
2275.0
2275.0
2275.0
2275.0
2275.0
2275.0

House Dust (ug Pb/g)
1602.5
1602.5
1602.5
1602.5
1602.5
1602.5
1602.5

Additional Dust Sources: None DEFAULT
Soil contribution conversion factor: 0.70
Air contribution conversion factor: 100.0

.PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

Blood. Level Total Uptake Soil+Dust Uptake
YEAR (ug/dL) (ug/day) (ug/day)

------ ----------- ------------ ------------
0.5-1: 17 .5 34.39 32.27

1-2: 20.2 50.85 48.37
2-3: 19.2 53.65 50.77
3-4: 18.8 56.07 53.13
4-5: 16.1 46.96 43.75
5-6: 13.9 44.66 41.11
6-7: 12.4 43.68 39.76



SWMU 5 - OLD BURN PIT, NSWC CRANE, INDIANA

Diet Uptake Water Uptake Paint uptake Air Uptake
YEAR (ug/day) (ug/day) (ug/day) (ug/day)

------ ----------- ------------ ------------ --------
0.5-1: 1. 84 0.27 0.00 0.02

1-2: 1. 81 0.63 0.00 0.03
2-3: 2.14 0.68 0.00 0.06
3-4: 2.15 0.73 0.00 0.07
4-5: 2.30 0.84 0.00 0.07
5-6: 2.53 0.93 0.00 0.09
6-7: 2.86 0.97 0.00 0.09
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Cutorr: 18.8 ug/dL
2; Above: 83.75
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G. Mean: 16.5

LEAD 8.99d
18 28 38 48 58 68 78

BLOOD LEAD CONCENTRATION (ug/dL)
8 to 84 Months

SWMU 5 - IEUBK MODEL

AVG. CONCENTRATION - 2,275 mg/kg
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1.0 ALUMINUM

Aluminum is a silver-white flexible metal with a vast number of uses. It is poorly absorbed and efficiently

eliminated; however, when absorption does occur, aluminum is distributed mainly in bone, liver, testes,

kidneys, and brain.

1.1 Noncancer Toxicity

Aluminum may be involved in Alzheimer's disease (dialysis dementia) and in Amyotrophic Lateral

Sclerosis and Parkinsonism-Dementia Syndromes of Guam (Guam ALS-PD complex). Aluminum content

of brain, muscle, and bone increases in Alzheimer's patients. Neurofibrillary tangles (NFTs) are found in

patients suffering from aluminum encephalopathy and Alzheimer's disease. Symptoms of "dialysis

dementia" include speech disorders, dementia, convulsions, and myoclonus. People of Guam and Rota

have an unusually high

incidence of neurodegenerative diseases. The volcanic soil· in the region of Guam where the high

incidence of ALS-PD occurs contains high levels of aluminum and manganese. Neurological effects have

also been observed in ~ats orally exposed to aluminum compounds.

The respiratory system appears to be the primary target following inhalation exposure to aluminum.

Alveolar proteinosis has been observed in guinea pigs, rats, and hamsters exposed to aluminum

powders. No decrease in reproductive capacity, hormonal abnormalities, or testicular histopathology was

observed in male rats exposed to aluminum in drinking water for 90 days. However, male rats exposed to

aluminum (as aluminum chloride) via gavage for 6 months exhibited decreased spermatozoa counts and

sperm motility, and testicular histological and histochemical changes.

Subchronic and chronic reference doses and reference concentrations have not been derived for

aluminum. However, the EPA's National Center for Environmental Assessment (NCEA) has developed a

provisional oral RID of 1.00 mg/kg/day and an inhalation reference dose of 0.001 mg/kg/day.

1.2 Carcinogenicity

The U.S. EPA has not evaluated aluminum or aluminum compounds for carcinogenicity, and a weight-of­

evidence classification is currently not assigned.
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2.0 AMINODINITROTOLUENES

Little information regarding the toxicology of aminodinitrotoluenes (2-amino-2,6-dtrinitrotoluene and 4­

amino-2,6-dtrinitrotoluene) is available in the literature. These comp~unds are degradation products of

2,4,6-TNT and other nitrogen-eontaining explosives and are expected to exhibit toxicological effects similar

to these compounds (TOXNET, online. 2001). The U.S. EPA has derived an oral RID of 6.0E-5 mglkglday

for the aminodinitrotoluenes and the target organ is considered to be the liver.

3.0 ANTIMONY

3.1 Pharmacokinetics

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal (GI) tract. Within a few

days of acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. Organs

of storage include skin, bones, and teeth. Highest concentrations in deceased smelter workers

(inhalation exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces,

although some is incorporated into the hair.

3.2 Noncancer Toxicity

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and

cardiac effects in humans. Chronic effects from occupational exposure include irritation of the respiratory

tract, pneumoconiosis, pustular eruptions of the skin called "antimony spots," allergic contact dermatitis,

and cardiac effects, including abnormalities of the electrocardiograph (ECG) and myocardial changes.

Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in animals

(dogs, and possibly other species) treated by intravenous injection.

Chronic oral exposure studies in laboratory animals include' two briefly reported lifetime drinking water

studies in rates and mice. The only dose tested, 5 ppm potassium antimony tartrate, resulted in reduced

longevity in both species and in reduced mean heart weight in rats. The EPA verified an RfD of 0.0004

mglkglday for chronic oral exposure to antimony from the LOAEL of 5 ppm potassium antimony tartrate

(0.35 mglantimony/kg body weight-day) in the lifetime study in rats. An uncertainty factor of 1000 was

applied; factors of 10 each for inter- and intraspecies variation were used to estimate an NOAEL from an

LOAEL. The heart is considered a likely target organ for chronic oral exposure of humans.
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3.3 Carcinogenicity

Data were not located regarding the carcinogenicity of antimony to humans. Antimony fed to rats did not

produce an· excess of tumors, but a high frequency of lung tumors was observed in rats exposed by

inhalation to antimony trioxide for one year. Antimony is classified as EPA cancer weight-of-evidence

Group D (not classifiable as a carcinogenicity to humans).

4.0 AROCLOR-1254

Aroclor -1254 is a polychlorinated biphenyl (PCB) mixture containing approximately 21 % C12H6C14, 48%

C12H5C15, 23% C12H4C16, and 6% C12H3CI7 with an average· chlorine content of 54%. PCBs are inert,

thermally and physically stable, and have dielectric properties. In the environment, the behavior of PCB

mixtures is directly correlated to the degree of chlorination. PCBs are strongly sorbed to soil and remains

immobile when leached with water; however, the mixture is highly mobile in the presence of organic

solvents . PCBs are resistant to chemical degradation by oxidation or hydrolysis. However,

biodegradation, especially. of lower chlorinated PCBs, can occur. PCBs have high bioconcentration

factors, and due to lipophilicity, especially of highly chlorinated congeners, tend to accumulate in the fat of

fish" birds, mammals, and humans. The use of PCBs in the United States was limited to closed systems

in 1974, and in February, 1977, the EPA issued final regulations prohibiting PCB discharge into

waterways.

4.1. Pharmacokinetics

PCBs have high bioconcentration factors, and due to lipophilicity, especially of highly chlorinated

congeners, tend to accumulate 'in the fat of fish, birds, mammals, and humans. PCBs.are absorbed after

oral, inhalation, 'or dermal exposure and are stored in adipose tissue. The location of the chlorine atoms

on the phenyl rings is an important factor in PCB metabolism and excretion. The major route of PCB

excretion is in the urine and feces; however, more important is the elimination in human milk. Metabolites

are predominately found in urine ~~d bile, while small amounts of the parent compound are found in the

feces. Biliary excretion appears to be the source of fecal excretion.

4.2 Noncancer Toxicity

Accidental human poisonings and data from occupational exposure to PCBs suggest initial dermal and

mucosal disturbances followed by systemic effects that may manifest themselves several years post­

exposure. Initial effects are enlargement and hypersecretion of the Meibomian gland of the eye, swelling

of the eyelids, pigmentation of the fingernails and mucous membranes, fatigue, and nausea. These

effects were followed b~ hyperkeratosis, darkening of the skin, acneform eruptions, edema of the arms
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and legs, neurological symptoms, such as headache and limb numbness, and liver disturbance.

Hepatotoxicity is a prominent effect of Aroclor-1254 that has been well characterized. Effects included

hepatic microsomal enzyme induction, increased serum levels of liver-related enzymes indicative of

hepatocellular damage, liver enlargement, lipid deposition, fibrosis, and necrosis. Groups of 16 adults

(11.1 +/-4.1 years at study initiation) female rhesus monkeys ingested gelatin capsules containing 0,

0.005, 0.02, 0.04, or 0.08 mg/kg/day Aroclor-.1254 daily for more than 5 years. Increases in the incidence

of inflamed and/or prominent Meibomian glands; increased incidences of ocular exudate; changes in

finger and/or toe nails; decreases in antibody levels; decreases in the percent of helper T-Iymphocytes;

increases in suppressor T-Iymphocyte count; a decrease in helper/suppressor ratio; and decreases in

reticulocyte count, serum cholesterol, total bilirubin, and alpha-1+ alpha-2-globulins were observed in

treated monkeys.

A chronic oral reference dose (RfD) of 2E-05 mg/kg/day for Aroclor-1254 was calculated from a lowest­

observed-adverse-effect level (LOAEL) of 0.0005 mglkglday derived from the above study.

4.3 Carcinogenicity

Data are suggestive but not conclusive concerning the carcinogenicity of PCBs in humans. The EPA has

not determined a weight-of-evidence classification or slope fa~tor for Aroclor-1254 specifically. However,

hepatocellular carcinomas in three strains of rats and two strains of mice have led the EPA to classify

PCBs as group B2, probable human carcinogen. The carcinogenicity slope factor (q1*) for oral exposure

to Aroclor-1254 is 2.0 (mg/kg/dayr'.

5.0 AROCLOR -1260 (POLYCHLORINATED BIPHENYLS)

Aroclor-1260 is a polychlorinated biphenyl (PCB) mixture containing approximately 38% C,2H4CI6, 41 %

C,2H3CI7. 8% C,2H2C1a. and 12% C'2HsCls with an average chlorine content of 60%. PCBs are inert,

thermally and physically stable, and have dielectric properties. In the environment, the behavior of PCB

mixtures is directly correlated to the degree of chlorination. PCBs are strongly sorbed to soil and remains

immobile when leached with water; however, the ~ixture is highly mobile in the presence of organic

solvents. PCBs are resistant to chemical. degradation by oxidation or hydrolysis. However,

biodegradation, especially of lower chlorinated PCBs, can occur. PCBs have high bioconcentration

factors, and due to Iipophilicity, especially of highly chlorinated congeners, tend to accumulate in the fat of

fish, birds, mammals, and humans. The use of PCBs in the United States was limited to closed systems

in 1974, and in February, 1977, the EPA issued final regulations prohibiting PCB discharge into

waterways.
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5.1 Pharmacokinetics

PCBs are absorbed after oral, inhalation, or dermal exposure and are stored in adipose tissue. The

location of the chlorine atoms on the phenyl rings is an important factor in PCB metabolism and excretion.

The major route of PCB excretion is in the urine and feces; however, of more importance is elimination in

human milk. Metabolites are predominately found in urine and bile; while small amounts of parent

compound are found in the feces. Biliary excretion appears. to be the source of fecal excretion.

5.2 Noncancer Toxicity

Accidental human poisonings and data from occupational exposure to PCBs suggest initial dermal and

mucosal disturbances followed by systemic effects that may manifest themselves several years post­

exposure. Initial effects are enlargement and hypersecretion of the Meibomian gland of the eye, swelling

of the eyelids, pigmentation of the fingernails and mucous membranes, fatigue, and nausea. These

effects were followed by hyperkeratosis, darkening of the skin, acneform eruptions, edema of the arms

and legs, neurological symptoms, such as headache and limb numbness, and liver disturbance

Hepatotoxicity is a prominent effect of PCBs, including Aroclor-1260, that has been well characterized.

Effects include hepatic microsomal enzyme induction, increased serum levels of liver-related enzymes

(indicative of hepatocellular damage), liver enlargement, lipid deposition, fibrosis, and necrosis.

Chloracne and Immune function disorders have been observed in humans and several animal species

after PCB exposure. Reproductive and developmental effects, including low-birth weight, and decreased

gestational time, and decreased reproductive capacity, have been observed in human and animal

species. No reference dose (RfD) or reference concentrations (RfC) have been verified for Aroclor-1260.

Target organs for PCBs include the skin, liver, fetus, and neonate.

5.3 Carcinogenicity

Data are suggestive but not conclusive concerning the carcinogenicity of PCBs in humans. The EPA has

not determined a weight-of-evidence classification or slope factor for Aroclor-1260 specifically. However,

hepatocellular carcinomas in three strains of rats and two strains of mice have led the EPA to classify

PCBs as group B2, probable human carcinogen. The EPA has published an oral slope factor of 2.0

(mg/kg/dayr1 for upper bound estimates for all PCBs (except Aroclor-1016) based on the linear

extrapolation from LED10s (95%lower bounds on ED10, the estimated dose associated with 10% increased

incidence of cancer). The EPA has also published a central-estimate slope factor of 1.0 (mg/kg/dayr1 for

PCBs, also derived from ED10s.
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6.0 ARSENIC

6.1 Pharmacokinetics

Several studies confirm that soluble inorganic arsenic compounds and organic arsenic compounds are

almost completely (>90 percent) absorbed from the GI traCt in both animals and humans. The absorption

efficiency of insoluble inorganic arsenic compounds depends on particle size an stomach pH. Initial

distribution of absorbed arsenic is to the liver, kidneys, and lungs, flowed by redistribution to hair, nails,

teeth, bone, and skin, which are considered tissues of accumulation. Arsenic has a long half-life in the

blood of rats, compared with other animals and humans, because of firm binding to the hemoglobin in

erythrocytes.

Metabolism of inorganic arsenic includes reversible oxidation-reduction so that both arsenite (valence of

3) and arsenate (valence of 5) are present in the urine of animals treated with arsenic of either valence.

Arsenite is subsequently oxidized and methylated by a saturable mechanism to form mono- or·

dimethylarsenate; the latter is the predominant metabolite in the urine of animals or humans. Organic

arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to inorganic arsenic.

Excretion of organic or inorganic arsenic is largely via the urine, but considerable species variation exists.

Continuously exposed humans appear to excrete 60 to 70 percent of their daily intake of arsenate or

arsenite via the urine.

6.2 Noncancer Toxicity

A lethal dose of arsenic trioxide in humans is 70 to 180 milligrams (approximately 50 to 140 mg arsenic.

Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin lesions, disturbed

heart function, and neurological effects. The only noncancer effects in humans clearly attributable to

chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed by studies of

several hun.dred Chinese exposed to naturally occurring arsenic in well water. Similar effects were

observed in persons exposed to high levels of arsenic in water in Utah and the northern part of Mexico.

Occupational (predominantly inhalation) exposure is also associated with neurological deficits, anemia,

and cardiovascular effects, but concomitant exposure to other chemicals cannot be ruled out. The EPA

derived an RID of 0.0003 mg/kglday for chronic oral exposure, based on an NOAEL of 0.0008 mg/kglday

for skin lesions from Chinese data. The principal target organ for arsenic appears to be the skin. The

nervous system and cardiovascular systems appear to be less significant target organs. Inorganic

arsenic may be an essential nutrient, exerting beneficial effects on growth, health, and feed conversion

efficiency.
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6.3 Carcinogenicity

Inorganic arsenic is clearly a carcinogen in humans. Inhalation exposure is associated with increased

risk of lung cancer in persons employed as smelter workers, in arsenical pesticide applicators, and in a

population residing near a pesticide manufacturing plant. Oral exposure to high levels in well water is

associated with increased risk of skin cancer. Extensive animal testing with various forms of arsenic

given by many routes of exposure to several species, however, has not demonstrated the carcinogenicity

of arsenic. The EPA classifies inorganic arsenic in cancer weight-of-evidence Group A (human

carcinogen), and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence

of skin cancer in the Chinese study. The EPA presents a chronic oral slope factor of 1.5 per mg/kg/day

based on the same information. The EPA notes that the uncertainties associated with the oral unit risk

are considerably less than those for most carcinogens, so that the unit risk might be reduced in order of

magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the

incidence of lung cancer in occupationally exposed men, equivalent to 15.1 per mg/kg/day, was derived

from the same data assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans.

7.0 BARIUM

7.1 Noncancer Toxicity
~. ..

The soluble salts of barium, an alkaline earth metal, are toxic in mammalian systems. They are absorbed

rapidly from the gastrointestinal tract and are deposited in the muscles, lungs, and bone. Barium is

excreted primarily in the feces. At low doses, barium acts as a muscle stimulant and at higher doses

affects the nervous system eventually leading to paralysis. Acute and subchronic oral doses of barium

cause vomiting and diarrhea, followed by decreased heart rate and elevated blood pressure. Higher

doses result in cardiac irregularities, weakness, tremors, anxiety, and dyspnea. Subchronic and chronic

oral or inhalation exposure primarily affects the cardiovascular system resulting in elevated blood

pressure. Human data were used by the EPA to calculate a chronic and subchronic oral reference dose

(RfD) of 0.07 mg/kg/day. Subchronic and chronic inhalation exposure of human populations to barium­

containing dust can result in a benign pneumoconiosis called "baritosis." This condition is often

accompanied by an elevated blood pressure but does not result in a change in pulmonary function.

However, Reproductive and developmental effects and increased fetal mortality in rats were also

observed after inhalation exposures. An inhalation reference concentration (RfC) of 0.005 mg/m3 for

subchronic and 0.0005 mg/m3 for chronic exposure was calculated by the EPA based on the NOAEL for

developmental effects which have not been substantiated in humans.
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7.2 Carcinogenicity

Barium has not been evaluated by the EPA for evidence of human carcinogenic potential.

8.0 BENZENE

8.1 Noncancer Toxicity

In humans, short-term inhalation exposure to benzene induced CNS effects such as drowsiness, dizziness,

and headaches; long-term exposure induced anemia and oral dosing in animals induced hematopoietic

effects. The EPA presents an oral RID of 0.003 mglkglday and an inhalation RID of 0.00171 mglkglday. The

CNS and the hematopoietic system are the target organs of benzene.

8.2 Carcinogenicity

The EPA classifies benzene in cancer weight-of-evidence Category A (human carcinogen) based on several

studies of increased risk of nonlymphocytic leukemia associated with occupational exposure, supported by

an increased incidence of neoplasia in rats and mice exposed by inhalation and gavage. In January 2000,

IRIS specified a range of oral slope factors from 0.015 to 0.055 per mg/kglday and inhalation unit risk range

of 2.2E-06 to 7.8E-Q6 mg/m3 based on the increased incidence of leukemia in several occupational (inhala­

tion exposure) studies. The inhalation unit risk range is equivalent to 7.7E-Q3 to 2.7E-02 per mg/kg/day,

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans.

9.0 BENZO (A) ANTHRACENE

9.1 Noncancer Toxicity

The oral and inhalation RID and' RfC are not available at this time.

9.2 Carcinogenicity

Benzo[a]anthracene has a weight of evidence classification of 82, a probable human carcinogen. The

classification was based on sufficient data from animal bioassays. Benzo[a]anthracene produced tumors

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical

application. Benzo[a]anthracene produced mutations in bacteria and in mammalian cells, and

transformed mammalian cells in culture.
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Although there are no human data that specifically link exposure to benzo[a]anthracene to human cancers,

benzo[a]anthracene is a component of mixtures that have been associated with human cancer. These

include coal tar, soot, coke oven emissions and cigarette smoke.

Benzo[a]anthracene administration caused an increase in the incidence of tumors by gavage; dermal

application; and both subcutaneous injection and intraperitoneal injection assays. A group of male mice was

exposed to gavage solutions containing 3% benzo[a]anthracene for 5 weeks. There was an increased

incidence of pulmonary adenomas and hepatomas.

Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella

typhimurium. Benzo[a]anthracene produced positive results in an assay for mutations in Drosophila

melongaster.

The currently used Oral Slope Factor (CSF) for benzo[a]anthracene is 7.3E~01 per (mg/kg)/day which is

extrapolated from the CSF for benzo[a]pyrene (BaP), Le., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day).

10.0 BENZO (A)PVRENE (BAP)

10.1 Pharmacokinetics

Benzo (a)pyrene was readily absorbed across the GI and respiratory epithelia. Benzo(a)pyrene was

distributed widely in the tissues of treated rats and mice, but primarily to tissues high in fat, such as adipose

tissue and mammary gland.

Studies of the met;:tbolism of benzo(a)pyrene provide information relevant to other PAHs because of the

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via

formation of arene oxide intermediates. The dihydrodiols may be further oxidized to diol epoxides, which,

for certain members of the class, are known to be the ultimate carcinogens. Conjugation with glutathione or

glucuronic acid, and reduction to tetrahydrotetrols are important detoxification pathways.

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located.

Excretion occurred m(iinly via the feces, probably largely due to biliary secretion. The EPA concluded that

accumulation in the body tissues of PAHs from chronic low level exposure would be unlikely.

10.2 Noncancer Toxicity

The oral RID and inhalation RfC are not available at this time.
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10.3 Carcinogenicity

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural.

sources. Benzo (a)pyrene is the most extensively studied member of the class, inducing tumors in multiple

tissues of virtually all laboratory species tested by all routes of exposure. Although epidemiology studies

suggested that complex mixtures that contain PAHs (coal tar, soots, coke oven emissions, cigarette smoke)

are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone because of the

presence of other potentially carcinogenic substances in these mixtures. In addition, recent investigations

showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven emissions accounted for only

0.1 to 8 percent of the total mutagenic activity of the unfractionated complex mixture in Salmonella.

Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones, diones, and

nitrooxygenated compounds, none of which would be expected to arise from in vivo metabolism of PAHs,

probably accounted for the majority of the mutagenicity of coke oven emissions and cigarette smoke. Coal

tar, which contains a mixture of many PAHs, has a long history of use in the c!inical treatment of a variety of

skin disorders in humans.

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of­

evidence groups was based largely on the results of animal studies with large doses of purified compound.

Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax and trioctanoin

in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or intraperitoneal

injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo(b)f1uoranthene, dibenzo(a,h)anthracene,

and indeno(1,2,3-cd)pyrene were classified in Group B2 (probable human carcinogens).

The EPA verified a slope facto(for oral exposure to benzo(a)pyrene of 7.3 per mglkglday, based on several

dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were available

for the other PAHs in Group B2. The EPA promulgated an ambient water quality criterion for "total

carcinogenic PAHs," based on an oral slope factor derived from a study with benzo(a)pyrene, as being

sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates for

benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were needed.

The EPA has calculated an inhalation slope factor for benzo(a)pyrene of 3.1 per mglkglday.

Human data specifically linking benzo(a)pyrene toa carcinogenic effect are lacking. There are, however,

multiple animal studies in many species demonstrating benzo(a)pyrene to. be carcinogenic following

administration by numerous routes. In addition, benzo(a)pyrene has produced positive results in numerous

genotoxicityassays.
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The data for animal carcinogenicity was sufficient. The animal data consist of dietary, gavage, inhalation,

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of

rodents and several primates. Repeated benzo(a)pyrene administration has been associated with increased

incidences of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet

studies include forestomach, squamous cell papillomas and carcinomas.

Benzo(a)pyrene has been shown to cause genotoxic .effects in a broad range of prokaryotic and

mammalian cell assay systems.

11.0 BENZO {B)FLUORANTHENE

11.1 Noncancer Toxicity

Little information is available on benzo (b)f1uoranthene. However, based on the similarities of chemical

structures, most properties should be similar to benzo (a)pyrene.

11.2 Carcinogenicity

The EPA has classified benzo (b)f1uoranthene in cancer weight-of-evidence Group B2 (Probable Human

Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in humans)

based on-lung tumors in mice. The currently used Oral Slope Factor (CSF) for benzo(b)f1uoranthene is 7.3E­

01 per (mglkg)/day which is extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (SaP) =

7.3E-01 per (mglkg)/day).

12.0 BERYLLIUM

Beryllium is present in the earth's crust, in emissions from coal combustion, in surface water and soil, and

in house dust, food, drinking water, and cigarette smoke. However, the highest risk for exposure occurs

among workers employed in.beryllium manufacturing, fabricating, or reclamation industries.

12.1 Noncancer Toxicity

Inhaled beryllium is absorbed slowly and localizes mainly in the lungs, bone, liver and kidneys. Ingested

beryllium undergoes limited absorption and localizes in liver, kidneys, lungs, stomach, spleen and the

large and small intestines. Significant absorption of beryllium or its compounds through intact skin is

unlikely because of its chemical properties. Beryllium" per se is not biotransformed, but soluble salts may
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be converted to less soluble compounds in the lung. Most orally administered beryllium passes through

the

gastrointestinal tract unabsorbed and is excreted in the feces, whereas inhaled water-soluble beryllium

salts are excreted mainly by the kidneys. Limited data indicate that the oral toxicity of beryllium is low. The

chronic oral RID for beryllium (0.002 mglkg/day) is based on small intestinal lesions in a dietary study of

dogs.

In contrast, the toxicity of inhaled beryllium is well-documented. Humans inhaling "massive" doses of

beryllium compounds (such as the water soluble sulfate, fluoride, chloride, and oxide) may develop acute

berylliosis. The severity of acute beryllium toxicity correlates with exposure levels, and the disease is now

rarely observed in the United States because of improved industrial hygiene. Humans inhaling beryllium

may also develop chronic berylliosis which, in contrast to acute berylliosis, is highly variable in onset, is

more likely to be fatal, and can develop a few months to >=20 years after exposure. Chronic beryllium

disease is a systemic disease that primarily affects the lungs and is characterized by the development of

non-caseating granulomas. The disease most likely results from a hypersensitivity response to beryllium

as evidenced by positive patch tests and positive lymphocyte transformation tests in exposed individuals.

Granulomas may also appear in the skin, liver, spleen, lymph nodes, myocardium, skeletal muscles,

kidney, bone, and salivary glands.

12.2 Carcinogenicity

Epidemiologic studies have suggested that beryllium and its compounds could be human carcinogens. In

a study that covered 15 regions of the U.S., a significant correlation was found between cancers of the

breast. bone and uterus and the concentration and detection frequency of beryllium in drinking water.

However, imperfect analytical and sampling methods used in the study prompted the U.S. EPA to

conclude that these results are not proof of cause and effect relationships between cancer and beryllium

in drinking water. Studies in workers exposed to beryllium, mostly via inhalation, have shown significant

increases in observed over expected lung cancer incidences. The U.S. EPA, in evaluating the total

database for the association of lung cancer with occupational exposure to beryllium, noted several

limitations, but concluded that the results must be considered to be at least suggestive of a carcinogenic

risk to humans.

Based on sufficient evidence for animals and inadequate evidence for humans, beryllium has been

placed in the EPA weight-of-evidence classification B2, probable human carcinogen. For inhalation

exposure, the unit the cancer slope factor is 8.4 (mg/kg/dayr' . The U.S. EPA does not currently publish

an oral cancer slope factor for beryllium.
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13.0 BIS(2-ETHYLHEXYL)PHTHALATE (DI[2-ETHYLHEXYL]PHTHALATE)

13.1 Noncancer Toxicity

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LDso/3D (lethal dose to 50 percent of

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300

mg/kg, respectively. Repeated high-dose oral exposures were associated with decreased growth, altered

organ weights, testicular degeneration, and developmental effects. The EPA presented a verified chronic

oral RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver weight in guinea pings and an

uncertainty factor of·1000. The principal target organs for the toxicity of bis(2-ethylhexyl)phthalate are the

liver and testis.

13.2 Carcinogenicity'

The EPA classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group B2 (probable human

carcinogen), based on inadequate human cancer date (one limited occupational study) and sufficient

cancer .data in laboratory animals. An oral slope factor of '0.014 per mg/kg/day' was based on the

increased incidence of liver tumors in a dietary study in male mice. An inhalation slope factor of 0.014

per mg/kg/day was presented by EPA.

14.0 CADMIUM

14.1 Pharmacokinetics

Estimates of cadmium uptake by the respiratory tract range from 10 to 5.0 percent; uptake is greatest for

fumes and small particles and least for large dust particles. GI absorption of ingested cadmium is

ordinarily 5 to 8 percent, but may reach 20 percent in cases of serious dietary ion deficiency. Highest

tissue levels are normally found in the kidneys followed by the liver, although levels in the liver may

exceed those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The half-life

. of cadmium in the kidneys and liver may be as long as 10-30 years. Fecal and urinary excretion of

cadmium are approximately equivalent to normal humans exposed to small amounts. Urinary excretion

increases markedly in humans with cadmium-induced renal disease.

14.2 Noncancer Toxicity

Acute inhaltion exposure to fumes or particles of cadmium induces respiratory symptoms, general

weakness, and, in severe cases, respiratory insufficiency, shock, and death. Acute oral exposure
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induces GI disturbances. Chronic inhalation exposure induces pulmonary emphysema, and chronic

exposure by either route consistently produces renal tubular disease in humans and laboratory animals.

Proteinuria is a reliable early indicator of cadmium-induced kidney disease. The combination of

pulmonary emphysema and renal tubular disease, if severe, may result in early mortality. Painful

osteomalacia and osteoporosis may arise from altered metabolism of bone minerals secondary to renal

damage. The combination of renal and skeJetal damage is called itai-itai disease in Japan. Cadmium

exposure has been associated with liver damage, but the liver appears to be less sensitive than the

kidney. The kidney is the primary target organ of cadmium toxicity. The EPA derived chronic oral RfD

values of 0.0005 mglkg/day for cadmium ingested in water and 0.001 mg/kg/day for cadmium ingested in

food, based on a toxicokinetic model that predicted NOAELs from renal cortical concentration of

cadmium. The different RfD values reflect assumed differences in GI absorption of cadmium from water

(5 percent) and food (2.5 percent). The EPA currently employs an inhalation reference dose of 5.7E-05

mg/kg/day for cadmium.

14.3 Carcinogenicity

Carcinogenicity data in humans consist of several occupational studies that associate cadmium exposure

with lung cancer, but concomitant exposure to other carcinogenic chemicals and smoking were not

adequately controlled. Other occupational studies reported significantly increased risk of prostatic cancer,

but this effect was not observed in the largest occupational study of workers exposed to high levels. The

animal 'data consist of an inhalation study in rats that showed a significant increase in lung tumors, and

several parenteral injection studies that produced injection site tumors. No evidence of carcinogenicity,

however, was observed in seven oral studies in rats and mice. The EPA classifies cadmium a cancer

weight-of-evidence Group 81 substance for inhalation exposure on the basis of limited evidence of

carcinogenicity in humans and sufficient evidence in animals. The data were insufficient to classify

cadmium as carcinogenic to humans exposed by the oral route. An inhalation unit risk of 0.0018 mg/m3
,

equivalent to 6.3 per mg/kg/day, was derived from an occupational exposure study assuming an

'inhalation rate of 20 m3/day and a body weight of 70 kg for humans.

15.0 CHLOROFORM

15.1 Noncancer Toxicity

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage. In

humans, acute inhalation exposure to high levels induced narcosis, ventricular fibrillation, and death.

Limited occupational data associated chronic exposure to chloroform with CNS depression, digestive

disturbances, and enlarged livers. The EPA derived a chronic oral RfD of 0.01 mg/kglday based on an

LOAEL for fatty cyst formation in the livers of dogs treated orally for 7.5 years and an uncertainty factor of
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1000. The inhalation RfD for chloroform is 8.6E-05 mg/kg/day. Target organs for the toxicity of chloroform

include the liver and kidney for oral and inhalation exposure, and the heart and CNS for inhalation

exposure.

15.2 Carcinogenicity

Chloroform is classified as a cancer weight-of-evidence group 82 compound (probable human

carcinogen), based on increased incidence of several tumor types in rats and liver tumors in mice.

Human carcinogenicity data are inadequate. An oral slope factor of 0.0061 per mg/kg/day was derived

from the incidence of kidney tumors in rats treated with chloroform in drinking water for two years. An

inhalation unit risk of 2.3E-05 per mg/m3 was based on the incidence of hepatocellular carcinomas in

mice treated by gavage for 78 weeks. The inhalation unit risk is equivalent to 0.081 per mg/kg/day,

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans.

16.0 CHROMIUM

16.1 . Noncancer Toxicity

In nature, chromium (III) predominates over chromium (VI). Little chromium (VI) exists in biological

materials, except shortly after exposure, because reduction to chromium (III) occurs rapidly. Chromium (III)

is considered a nutritionally essential trace element and is considerably less toxic than chromium (VI). No

effects were observed in rats consuming 5% chromium (1I1)/kg/day in the diet for over two years. The No­

Observed-Effect-Level (NOEL) of 5% Cr203 was the basis for a verified chronic oral RID of 1.5 mg/kg/day.

The same NOEL and an uncertainty factor of 1000 were the basis for a provisional subchronic oral RID of 1

mg/kg/day.

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hemorrhage

and fluid loss, and kidney and liver effects. Parenteral dosing of animals with chromium (VI) is selectively

toxic to the kidney tubules. An NOAEL of 2.4 mg chromium .(VI) /kg/day in a one-year drinking water study

in rats and an uncertainty factor of 500 was the basis of a verified RID of 0.003 mg/kg/day for chronic oral

exposure.

Occupational (inhalation and dermal) exposure to chromium (III) compounds induced dermatitis. Similar

exposure to chromium (VI) induced ulcerative and allergic contact dermatitis, irritation of the upper

respiratory tract including ulceration of the mucosa and perforation of the nasal septum, and possibly kidney

effects. An inhalation RfC values has not been determined for chromium (III), however, EPA has

established an inhalation RfD of 3.0E-5 mg/kg/day for chromium (VI).
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A target organ was not identified for chromium (III). The kidney appears to be the principal target organ

for repeated oral dosing with chromium (VI). Additional target organs for dermal and inhalation exposure

include the skin and respiratory tract.

16.2 Carcinogenicity

Data were not located regarding the carcinogenicity of chromium (III). The EPA classifies chromium (VI) in

cancer weight-of-evidence Group A (human carcinogen), based on the consistent observation of increased

risk of lung cancer in occupational studies of workers in chromate production or the chrome pigment

industry. Parenteral dosing of animals with chromium (VI) compounds consistently induced injection-site

tumors. There is no evidence that oral exposure to chromium (VI) induces cancer. An inhalation unit risk of

0.012 per mg/m3
, equivalent to 41 per mg/kg/day, assuming humans inhale 20 m3/day and weigh 70 kg,

was based on increased risk of lung cancer deaths in chromate production workers.

17.0 COBALT

Everyone is exposed to low levels of cobalt in air, water, and food. Exposure to higher levels of cobalt

occurs in the workplace. Cobalt has both beneficial and harmful effects on health. At low levels, it is part

of Vitamin 812, which is essential for good health; at high levels, it may harm the lungs. This chemical

has been found in at least "336 of 1,416 National Priorities List sites identified by the Environmental

Protection Agency.

17.1 Noncarcinogenic Toxicity

Cobalt has both beneficial and harmful effects on human health. Cobalt is beneficial because it is part of

Vitamin 812. Cobalt has also been used as a treatment for anemia, because it causes red blood cells to

be produced. Exposure to high levels of cobalt can harm your health. Effects on the lungs, including

asthma, pneumonia, and wheezing, have been found in workers who breathed high levels of cobalt in the

air. In the 1960s, some breweries added cobalt to beer to stabilize the foam. Some people who drank

large quantities of the beer experienced nausea; vomiting, and serious effects on the heart. However,

effects on the heart were not seen in people with anemia or pregnant women treated with cobalt. Animal

studies have found problems with the development of the fetus in animals exposed to high concentrations

of cobalt during pregnancy. However, cobalt is also essential for the growth and development of certain

animals. The reference dose (RID) for chronic oral exposures to cobalt is 0.006 mg/kg/day.
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17.2 Carcinogenicity

The International Agency for Research on Cancer has determined that cobalt is a possible carcinogen to

humans. Studies in animals have shown that cobalt causes cancer when placed directly into the muscle

or under the skin. Cobalt did not cause cancer in animals that were exposed to it in the air, in food, or in

drinking water. Studies on people are inconctusive regarding cobalt an"d cancer

18.0 COPPER

Copper occurs naturally in elemental form and as a component of many minerals. Because of its high

electrical and thermal conductivity, it is widely used in the manufacture of electrical equipment. Common

copper salts, such as the sulfate, carbonate, cyanide, oxide, and sulfide are used as fungicides, as

components of ceramics and pyrotechnics, for electroplating, and for numerous other industrial

applications. Copper can be absorbed by the oral, inhalation, and dermal routes of exposure. It is an

essential nutrient that is normally present in a wide variety of tissues.

18.1 Noncancer Toxicity

In humans, ingestion of gram quantities of copper salts may cause gastrointestinal, hepatic, and renal

effects with symptoms such as severe abdominal pain, vomiting, diarrhea, hemolysis, hepatic necrosis',

. hematuria, proteinuria, hypotension, tachycardia, convulsions, coma, and death. Gastrointestinal

disturbances and liver toxicity have also resulted from long-term exposure to drinking water containing

2.2-7.8 mg CulL. The chronic toxicity of copper has been characterized in patients with Wilson's disease,

a genetic disorder causing copper accumulation in tissues. The clinical manifestations of Wilson's disease

.. include cirrhosis of the liver, he,molytic anemia, neurologic abnormalities, and corneal opacities. In animal

studies, oral exposure to copper caused hepatic and renal accumulation of copper, liver and kidney

necrosis at doses of >=100 mg/kg/day; and hematological effects at doses of 40 mg/kg/day.

Acute inhalation exposure to copper dust or fumes at concentrations of 0.075-0.12 mg Cu/m3 may cause

metal fume fever with symptoms such as cough, chills and muscle ache. Among the reported effects in

workers exposed to copper dust are gastrointestinal disturbances, headache, vertigo, drowsiness.

Vineyard workers chronically exposed to Bordeaux mixture (copper sulfate and lime) exhibit degenerative

changes of the lungs and liver. Dermal exposure to copper may cause contact dermatitis in some

individuals.
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The oral reference dose (RfD) for elemental copper of 0.04 has been developed by USEPA National

Center for Environmental Assessment (NCEA). The EPA established an action level of 1300 ug/L for

drinking water. Data were insufficient to derive a Reference concentration (RfC) for copper.

18.2 Carcinogenicity

No suitable bioassays or epidemiological studies are available to assess the carcinogenicity of copper.

Therefore, U.S. EPA has placed copper in weight-of-evidence group 0, not classifiable as to human

carcinogenicity.

19.0 CYANIDE

Cyanide most commonly occurs as hydrogen cyanide and its salts-sodium and potassium cyanide.

Cyanides are both man-made and naturally occurring substances. They are found in several plant

species as cyanogenic glycosides and are produced by certain bacteria, fungi, and algae. In very small

amounts, cyanide is a necessary requirement in the human diet. Cyanides are released to the

environment from industrial sources and car emissions.

19.1 Noncancer Toxicity

Cyanides are readily absorbed by the inhalation, oral, and dermal routes of exposure. The central

nervous system (CNS) is the primary target organ for cyanide toxicity. Neurotoxicity has been observed in

humans and animals following ingestion and inhalation of cyanides. Cardiac and respiratory effects,

possibly CNS-mediated, have also been reported. Short-term exposure to high concentrations produces

almost immediate

collapse, respiratory arrest, and death. Symptoms resulting from occupational exposure to lower

concentrations include breathing difficulties, nervousness, vertigo, headache, nausea, vomiting,

precordial pain, and electrocardiogram (EKG) abnormalities. Thyroid toxicity has been observed in

humans and animals following oral and inhalation exposure to cyanides. In animal studies, cyanides have

produced fetotoxicity and teratogenic effects, including exencephaly, encephalocele, and rib

abnormalities. Reference doses (RfDs)"have been calculated for subchronic and chronic oral exposure to

cyanide and several cyanide compounds. The values, derived from a single study, are based on a no­

observed-adverse-effect level (NOAEL) of 10.8 mg/kg/day for cyanide in a 2-year dietary study with rats.

The subchronic and chronic oral RfDs are 0.02 mg/kg/day for cyanide; 0.04 mg/kg/day for sodium

cyanide, calcium cyanide, and cyanogen; 0.05 mg/kg/day for potassium cyanide, chlorine cyanide, and

zinc cyanide; 0.1 mg/kg/day for silver cyanide; and 0.2 mg/kg/day for potassium silver cyanide. Data were

insufficient to derive a reference concentration (RfC) for cyanide.
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19.2 Carcinogenicity

"~.f '~ ,."<; •

No suitable cancer bioassays or epidemiological studies are available to assess the carcinogenicity of

cyanide. Therefore, U.S.EPA has placed cyanide in weight-of-evidence group D, not classifiable as to

human carcinogenicity.

20.0 DIELDRIN

20.1 Noncancer Toxicity

Dieldrin is an insecticide which from 1950-1970 was a popular pesticide for crops like corn and cotton.

Because of concerns about damage to the environment and the potential harm to human health, EPA

banned all uses of dieldrin in 1974 except to control termites. In 1987, EPA banned all uses.

Exposure to dieldrin mainly affect the central nervous system. Ingestion of high levels of dieldrin result

in c~mvulsions and death. These levels are many thousands of times higher than the average exposure.

Ingesting moderate levels of dieldrin over a longer period may also cause convulsions. We don't know the

effects of exposure to low levels of dieldrin over a long time. Some workers who made or applied dieldrin

had nervous system effects with excitation leading to convulsions. Lesser effects in some workers included

headaches, dizziness, vomiting, irritability, and uncontrolled muscle movements. Workers removed from the

source of exposure rapidly recovered from most of these effects. The EPA had established an oral RID of

5E-5 mg/kg-day for dieldrin based on liver lesions in rats from a 2-year rat feeding study with an uncertainty

factor of 100. The LOAEL was identified as 0.05 mg/kg/day. At the end of two years the rats had increased

liver weights and histopathological examinations revealed liver parenchymal cell changes. These hepatic

lesions were considered to be characteristic of exposure to an organochlorine insecticide. The chronic

inhalation RfC is not available at this time.

20.2 Carcinogenicity

There is no direct evidence that dieldrin causes cancer in humans. Studies on workers generally show no

increase in cancer or deaths due to. cancer. Dieldrin is carcinogenic in seven strains of mice when

administered orally. Dieldrin is structurally related to compounds (aldrin, chlordane, heptachlor, heptachlor

epoxide, and chlorendic acid) which produce tumors in rodents. Mice given high amounts of dieldrin,

however, did develop liver cancers..The U.S. EPA classifies dieldrin in 'cancer weight-of-evidence B2

because it caused tumors in rodents when administered orally.
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Human carcinogenicity data is considered inadequate. Two studies of workers exposed to aldrin and to

dieldrin reported no increased incidence of cancer. Both studies were limited in their' ability to detect an

excess of Cancer deaths. Animal carcinogenicity data was sufficient. Dieldrin has been shown to be

carcinogenic in various strains of mice of both sexes. At different dose levels the effects range from benign

liver tumors, to hepatocarcinomas with transplantation confirmation, to pulmonary metastases. Supporting

data for carcinogenicty include genotoxicity te.sts. Dieldrin causes chromosomal aberrations in mouse cells

and in human Iymphoblastoid cells, mutations in Chinese hamster cells, and unscheduled DNA synthesis in

rat and human cells.

EPA has established an Oral Slope Factor of 1.6E+1 per (mg/kg)/day based on a diet study in mice which

produced liver carcinomas. The inhalation cancer slope factor of 16 per mg/kglday is derived from the oral

slope factor:

21.0 Delta BHC (using alpha-Hexachlorocyclohexane (alpha-HCH) as a Surrogate

Alpha-HCH has been classified as a B2, probable human carcinogen, by the EPA based on an increased

incidence of liver tumors in mice and rats. There is inadequate evidence of alpha-HCH causing cancer in

humans.

In animals, oietary alpha-HCH has been shown to cause increased incidences of liver tumors in five

mouse strains and in Wistar rats. No data on the genetic toxicology of alpha-HCH are available. The oral

slope factor (CSF for alpha-HCH is 6;3E+0 (mg/kg-dayr1 and the inhalation unit risk is 1.8E-3 (uglm 3
) -1.

22.0 DIBENZO[A,H]ANTHRACENE

22.1 Noncancer Toxicity

The oral RID and inhalation RfC are not available.

22.2 CarCinogenicity

The EPA has classified dibenzo(a,h)anthracene in cancerweight-of-evidence group B2 (Probable Human

Carcinogen, sufficient evidence of carcinogenicity in animals) based on carcinomas in mice following oral or

dermal exposure and injection site tumors in several species following subcutaneous or intramuscular

administration. Dibenzo[a,h]anthracene has induced DNA damage and gene mutations in bacteria as well

as gene mutations and transformation in several types of mammalian cell cultures.
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Although there are no human data that specifically link exposure to dibenzo[a,h]anthracene with human

cancers, dibenzo[a]anthracene is a component of mixtures that have been associated with human cancer.

These include coal tar, soot, coke oven emissions and cigarette smoke.

Dibenzo[a,h]anthracene has been shown to be carcinogenic when administered to mice by the oral route in

a water-olive oil emulsion. Mice developed pulmonary adenomas, pulmonary carcinomas, and mammary

carcinomas.

Dibenzo[a,h]anthracene has produced positive results in bacterial DNA damage and mutagenicity assays

and in mammalian cell DNA damage, mutagenicity and cell transformation assays..

The currently used Oral Slope Factor (CSF) for Dibenzo[a,h]anthracene is 7.3E+00 per (mglkg)/day which is

extrapolated from the CSF for Benzo[a]pyrene Le., 1.0 x 7.3 (SaP) =7.3 per (mglkg)/day).

23.0 1,1-DICHLOROETHENE

1,1-Dichloroethylene (CAS No. 75-35-4), also known as 1,1-dichloroethene and vinylidine chloride, is a

colorless liquid that is used primarily in the production of polyvinylidine chloride (PVC) copolymers and as

an intermediate for synthesis of organic chemicals. The major application for PVC copolymers is the

production of flexible films for food packaging such as Saran® wrap. 1,1-Dichloroethene does not occur

naturally but is found in the environment due to releases associated with its production and transport and

with the production of its polymers. Because of its high volatility, releases to the atmosphere are the

greatest source of ambient 1,1-dichloroethene. Smaller amounts are released to surface waters and soils.

Loss of 1,1-dichloroethene from water and soils is primarily due to volatilization. In the atmosphere,

reaction with photochemically generated hydroxyl radicals is expected to be the predominant removal

mechanism. Human exposure to 1,1-dichloroethene is potentially highest in workplace settings and in the

vicinity of hazardous waste sites where the compound may contaminate environmental media.

23.1 Noncancer Toxicity

The primary effect of acute exposure to high conce.ntrations (approximately 4000 ppm) of 1,1­

dichloroethene vapor in humans is central nervous system (CNS) depression which may progress to

unconsciousness. Occupational exposure has been reported to cause liver dysfunction in workers. 1,1­

Dichloroethene is irritating when applied to the skin and prolonged contact can cause first degree burns.

Direct contact with the eyes may cause conjunctivitis and transient corneal injury. In experimental

animals, the liver and kidneys are target organs for the toxic effects of 1,1-dichloroethene. Subchronic

oral exposure for 90 days to 1,1-dichloroethylene in drinking water produced slight hepatotoxic effects at
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200 ppm and chronic oral exposure to drinking water for 2 years produced hepatocellular changes in

males at >=100 ppm and in females at >=50 ppm. Gavage administration of 10 mg/kg/day, 5 days/week

for 2 years produced chronic inflammation of the kidney in male and female rats and liver necrosis in

male and female mice. Exposure by inhalation to 55 ppm 1,1-dichloroethene, 6 hours/day, 5 days/week

for up to 1 year produced fatty liver changes in rats and focal degeneration and necrosis in mice. In a

three-generation study, no treatment-related effects on reproduction or neonatal development were seen

in male and female Sprague-Dawley rats administered up to 200 ppm of 1,1-dichloroethene in the

drinking water. However, inhalation exposure during gestation produced increased resorptions and minor.

skeletal alterations in rodents at concentrations that caused maternal toxicity. These effects were

reported in rats and mice at >=15 ppm and in rats and rabbits at >=80 ppm and >=160 ppm, respectively.

: An oral Reference Dose (RID) of 9E-3 mg/kg/day was derived for chronic exposure an9 subchronic

exposure to 1,1-dichloroethylene, based on liver lesions seen in rats in a 2-year drinking water study. The

oral RID is currently under review and may be subject to change. An inhalation Reference Concentration

(RfC) for 1,1-dichloroethene is under review.

23.2 Carcinogenicity

An epidemiology study using a small cohort found no association between theoccurren·ce of cancer or

cancer mortality and exposure to 1,1-dichloroethene. Oral carcinogenicity bioassays (drinking water or

gavage exposures) with experimental animals gave generally negative results. In one inhalation study,

statistically significant increases in renal adenocarcinomas were noted in male Swiss mice exposed to 25

ppm for 12 months. Also observed were statistically significant increases in mammary gland carcinomas

in females and lung tumors in both sexes. Results of other inhalation studies with rats, mice, and

hamsters have been negative. Based on EPA guidelines, 1,1-dichloroethene was assigned to weight-of­

evidence group C, possible human carcinogen. For oral exposure, the slope factor is 6E-1 (mg/kg/dayr1

and the unit risk is1.7E-5 (Ug/L)-1. The inhalation slope factor is 0.175 (mg/kg/dayr1
.

24.0CIS-1,2-DICHLOROETHENE (CIS-1,2-DICHLOROETHYLENE)

24.1 Noncancer Toxicity

Repeated oral exposure of rats to cis-t,2-dichloroethene was associated with signs of anemia (decreased

hematocrit and hemoglobin). Inhalation exposure to isomeric mixtures of 1,2-dichloroethene induced

narcosis, and mixed isomers of 1,2-dichloroethene were used as an anesthetic gas. The EPA presented

a provisional chronic oral RfD of 0.01 mg/kg/day based on an NOAEL for signs of anemia in rats and an

uncertainty factor of 3000. A provisional subchronic oral RID of 0.1 mg/kg/day was derived from the
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same NOAEL and an uncertainty factor of, 300. Target organs appear to be the erythrocyte for oral

exposure and the CNS for inhalation exposure.

24.2 Carcinogenicity

The EPA classifies cis-1,2-dichloroethene as a cancer weight-of-evidence Group D compound (not

classifiable as to carcinogenicity to humans), based on an absence of human or animal cancer data.

Quantitative estimates of cancer risk are not derived for Group D chemicals.

25.0 2,6-DINITROTOLUENE

2,6-Dinitrotoluene (2,6-DNT; 2-methyl-1,3-dinitrobenzene; CAS Reg. No. 606-20-2) is a pale yellow

crystalline solid and one of six possible chemical forms of dinitrotoluene (DNT). Technical grade DNT (t­

DNT) is typically composed of 78% 2,4-DNT, 19% 2,6-DNT, and small amounts of 3,4-DNT, 2,3-DNT,

and 2,5-DNT. DNT is primarily used as a chemical intermediate in the manufacture of polyurethanes. It is

also used as a component of military and commercial explosives, as an intermediate in dye processes,

and as a propellant additive.

25.1 Noncancer Toxicity

The DNTs are absorbed through the gastrointestinal tract, respiratory tract, and skin in most species.

Human data regarding potential health effects of 2,6-DNT are very limited. A significant increase in the

death rate due to ischemic heart disease has been associated with occupational exposure to t-DNT. The

evidence for potential reproductive effects (reduction of sperm counts) in male workers exposed to a

mixture of DNT isomers is equivocal. Oral subchronic toxicity studies with rats, mice, and dogs indicate

that the blood, liver, and reproductive system are targets affected by 2,6-DNT in all three species. These

effects were generally observed at doses of 35 mglkglday in rats, 51 mglkglday in mice, and 20

mg/kglday in dogs. The primary hematologic effect in all three species was methemoglobinemia with

sequelae such as Heinz bodies, reticulocytosis, anemia, and extramedullary hematopoiesis. Also seen in ,

all three species was bile duct hyperplasia, decreased spermatogenesis and testicular atrophy. In

addition, dogs exhibited neurotoxic effects (incoordination, weakness, tremors, and paralysis) as well as

inflammatory and degenerative kidney changes. According to EPA, available data are inadequate for the

calculation of a Reference Dose (RID)'or Reference Concentration (RfC) for 2,6-DNT. An oral RID of

0.001 mg/kg/day published in HEAST (HEAST, 1997) is use to quantitate risks from 2,6-DNT in this risk

assessment.
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25.2 Carcinogenicity·

In a 1-year carcinogenesis bioassay, 2,6-DNT at oral doses of 7 and 14 mg/kglday, respectively,

produced hepatocellular carcinomas in 85% and 100% of male rats. t-DNT, containing about 76% 2,4­

DNT and 19% 2,6-DNT, also yielded a positive hepatocarcinogenic response. In another study on the

effects of t-DNT, dietary doses of 14 mg/kg/day induced hepatocellular' carcinomas in rats (CIIT 1982).

Initiating and promoting activities of 2,6-DNT in rat liver have been reported. Although the U.S.EPA has

not evaluated 2,6-DNT for evidence of human carcinogenic potential, the dinitrotoluene mixture

(containing 2,4- and 2,6-DNT) has been classified as a 82 carcinogen, probable human carcinogen. A

slope factor of 6.8E-1 (mglkg/dayr' was calculated for oral exposure to dinitrotoluene mixture. The

drinking water unit risk is 1.9E-5 (~g/Lr'.

26.0 DIOXINS/FURANS

26.1 Noncancer Toxicity

The most noted health effect in people exposed to large amounts of 2!3,7,8-TCDD is chloracne.

Chloracne is a severe skin disease with acne-like lesions that occur mainly on the face and upper body.

Changes in blood and urine that may indicate liver damage also are seen in people. Exposure to high

concentrations of CDDs may induce long-term alterations in glucose metabolism and subtle changes in

hormona lIevels.

Exposure to lower levels can cause a variety of effects in animals, such as weight loss, liver damage, and

disruption of the endocrine system. In many species of animals, 2,3,7,8-TCDD weakens the immune

system and causes a decrease in the system's ability to fight bacteria and viruses. In other animal

studies, exposure to 2,3,7,8-TCDD has caused reproductive damage and birth defects. Some animal

species exposed to CDDs during pregnancy had miscarriages and the offspring of animals exposed to.

2,3,!,8-TCDD during pregnancy often had severe birth defects including skeletal deformities, kidney

defects, and weakened immune responses.

26.2 Carcinogenicity

Several studies suggest that exposure to 2,3,7,8-TCDD increases the risk of several types of cancer in

people. Animal studies have also shown an increased risk of cancer from exposure to 2,3,7,8-TCDD. The

EPA and the World Health Organization (WHO) has determined that 2,3,7,8-TCDD is a human

carcinogen.
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27.0 HMX (OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE)

27.1 Noncancer Toxicity

The oral RfD for HMX (0.05 mg/kg-day) is based on the NOAEL from a subchronic 13-week toxicity study

of Fischer rats. HMX was incorporated into the daily diet of 20 Rats for 13 weeks. All HMX-treated

animals exhibited significant dose-related reductions in mean body weight gain with concomitant

reductions in food consumption in the early part of the study. By week 5, only animals in the two highest

dose groups continued to have significantly depressed weight gains until study termination.

Histopathological examination revealed a significant incidence of toxic liver changes occurring almost

exclusively in males at the highest dose levels and some changes at lower doses. The following changes

were observed in clinical pathology parameters in the high-dose animals (clinical pathology was not

conducted in the lower doses). Hemoglobin and hematocrit were decreased. Red blood cell counts were

also significantly decreased in high-dose females at week 12 when compared with controls. There was a

significant increase in serum alkaline phosphatase (AP) in high-dose males at 12 weeks and a marginal

increase in high-dose females when compared with controls. There were several organ weight changes in

dosed animals. Based on the results of this study, a NOAEL of 50 mglkg/day for males and 115

mglkg(day for females can be estimated, together with a LOAEL of 150 mglkg/day for toxic liver effects in

males and 270 mglkg/day for toxic renal effects in females.

27.2 Carcinogenicity

HMX is classified by the EPA as a Class 0 carcinogen (not classifiable as to human carcinogenicity)

28.0 INDENO[1,2,3-CD]PYRENE

28.1 Noncancer Toxicity

The chronic oral RID and chronic inhalation RfC are not available.

28.2 Carcinogenicity

EPA classifies indeno(1,2,3-cd)pyrene as cancer weight-of-evidence B2, probable human carcinogen,

based on sufficient data from animal bioassays. Indeno[1 ,2,3-cd]pyrene produced tumors in mice following

lung implants, subcutaneous injection and dermal exposure. Indeno[1,2,3-cd]pyrene tested positive in

bacterial gene mutation assays.
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Although there are no human data that specifically link exposure to indeno[1,2,3-cd]pyrene to human

cancers, indeno[1,2,3-cd]pyrene is a component of mixtures that have been associated with human cancer.

These include coal tar, soot, coke oven emissions and cigarette smoke.

In animal carcinogen bioassays indeno[1,2,3-cd]pyrene exposure resulted in increased incidences of

epidermoid carcinomas in a lung implantation study, injection site sarcomas in a subcutaneous injection

assay and skin tumors in dermal application studies.

Supporting data for carcinogenicity includes genotoxicity studies. Indeno[1,2,3-cd]pyrene produced positive

results in mutation assays in Salmonella typhimurium strains.

The currently used Oral Slope Factor (CSF) for Indeno[1,2,3-cd]pyrene is 7.3E-01 per (mg/kg)/day which is

extrapolated from the CSF for benzo(a)pyrene, Le., 0.1 x 7.3 (SaP) = 7.3E-Q1 per (mg/kg)/day).

29.0 IRON

29.1 Noncancer Toxicity

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison by the

intraperitoneal route. The inhalation of large amounts of iron dust may result in iron pneumoconiosis or arc

welders lung. Chronic exposure to excess levels of iron (>50-100 mg Iron/day) can result in pathological

deposition of iron in tis~ues. The target organs are the pancreas and liver.

Iron compounds are of varying toxicity. Iron oxides are a potential risk in all industrial settings. In

.general, ferrous compounds are more toxic than ferric compounds. Acute exposure to excessive levels of

ferrous compounds can cause liver and kidney damage, altered respiratory rates and convulsions. An

oral RID of 0.3 mg/kg/day has been published for iron by the EPA based on based on allowable i.ntakes.

rathe~ than adverse effect levels. No inhalation RID has been established for iron.

29.2 Carcinogenicity

Some iron compounds are suspected human carcinogens. Iron dust is an experimental neoplastigen and

an increased incidence of lung cancer has been associated with exposure. to iron dust. Iron oxide is an

experimental tumorigen and a suspected human carcinogen. EPA has not published oral or inhalation

slope fadors for iron.
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30.0 LEAD

30.1 Pharmacokinetics

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as

high as 40 percent were obtained in some individuals. Nutritional factors have a profound effect on GI

absorption efficiency. Children absorb ingesfedlead more efficiently than adults; absorption efficiencies up

to 53 percent were recorded for children three months to eight years of age. Similar results were obtained

for laboratory animals; absorption efficiencies of 5 to 10 percent were obtained for adults and 50 percent

were obtained for young animals. The deposition rate of inhaled lead averages approximately 30 to 50

percent, depending on particle size, with as much as 60 percent deposition of very small particles near

highways. All lead deposited in the lungs is eventually absorbed.

Approximately 95 percent of the lead in the blood is located in the erythrocytes. Lead in the plasma

exchanges with several body compartments, including the internal organs, bone, and several excretory

pathways. In humans, lead concentrations in bone increase with age. About 90 percent of the body burden

of lead is located in the skeleton. Neonatal blood concentrations are about 85 percent of maternal

concentrations. Excretion of absorbed lead is principally through the urine, although GI secretion, biliary

excretion, and loss through hair, nails, and sweat are also significant.

30.2 Noncancer Toxicity

The noncancer toxicity of lead to humans has been well characterized through decades of medical

observation and scientific research. The principal effects of acute oral exposure are colic with diffuse

paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, acute

encephalopathy, particularly in children. The primary effects of long-term exposure are neurological and

hematological. Limited occupational data indicate that long-term exposure to lead may induce kidney

damage. The principal target organs of lead toxicity are the. erythrocyte and the nervous system. Some of

the effects on the blood, particularly changes in levels of certain blood enzymes, and subtle neurobehavioral

changes in children, appear to occur at levels so low as to be considered nonthreshold effects.

The EPA has not determined an inhalation RfC for lead.

The EPA determined that it is inappropriate to derive an RID for oral exposure to lead. for several reasons.

First, the use of an RID assumes that a threshold for toxicity exists, below which adverse effects are not

expected to occur; however, the most sensitive effects of lead exposure, impaired neurobehavioral

development in children and altered blood enzyme levels associated with anemia, may occur at blood lead

concentrations so low as to be considered practically nonthreshold in nature. Second, RID values are
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specific for the route of exposure for which they are derived. Lead, however, is ubiquitous, so that exposure

occurs from virtually all media and by all pathways simultaneously, making it practically impossible to

quantify the contribution to blood lead from anyone route of exposure. Finally, the dose-response

relationships common to many toxicants, and upon which derivation of an RfD is based, do not hold true for

lead. This is because the fate of lead within the body depends, in part, on the amount and rate of previous

exposures, the age of the recipient, and the rate of exposure. The-re is, however, a reasonably good

correlation between blood lead concentration and effect. Therefore, blood lead concentration is the

appropriate parameter on which to base the regulation of lead.

Because of the absence of published dose-response parameters for lead, the exposure and potential risks

associated with lead are addressed through the use of the USEPA IEUBK Model for the child (0-7 years).

Adult exposure to lead in soil is addressed by an evaluation of the relationship between the site soil lead

concentration and the blood lead concentration in the developing fetuses of adult women presented in the

Technical Review Workgroup Lead Model for Adult Exposure. These models are designed to estimate

blood lead levels based on either default or site-specific input values.

The EPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in children

aged 0 to 7 years. The biokinetic part of the model describes the movement of lead between the plasma

and several body compartments and estimates the resultant blood lead concentration. The rate of the

movement of lead between the plasma and each compartment is a function of the transition or residence

time (Le., the mean time for lead to leave the plasma and enter a given compartment, or the mean

residence time for lead in that compartment). Compartments modeled include the erythrocytes, liver,

kidneys, all the other soft tissue of the body, cortical bone, and trabecular bone. Excretory pathways and

their rates are also modeled. These include the mean time for excretion from the plasma to the urine, from

the liver to the bile, and from the other soft tissues to the hair, skin, sweat, etc. The model permits the user

to adjust the transition and residence times.

EPA guidance established a soil cleanup level for lead of 400 parts per million (ppm) to be applied at

Superfund sites. This range is considered by EPA to be protective for direct contact with lead-contaminated

soils in residential settings. The guidance adopts recommendations of the Centers for Disease Control and
. .
is to be followed when current or predicted land use is residential.

30.3 Carcinogenicity

EPA has classified lead' in cancer weight-of-evidence Group B2 (probable human carcinogen), based on

inadequate evidence of cancer in humans and sufficient animal evidence. The human data consist of

several epidemiologic occupational studies that yielded confusing results. All of the studies lacked

quantitative exposure d.ata and failed to control for smoking and concomitant exposure to other possibly
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carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in renal tumors

following dietary and subcutaneous exposure to several soluble lead salts. Various lead compounds were

observed to induce chromosomal alterations in vivo and in vitro, sister chromatid exchange in exposed

workers, and cell transformation in Syrian hamster embryo cells'; to enhance simian adenovirus induction;

and to alter molecular processes that regulate gene expression. EPA declined to estimate risk for oral

exposure to lead because many factors (e.g" age, general health, nutritional status, existing body burden

and duration of exposure) influence the bioavailability of ingested lead, introducing a great deal of

uncertainty into any estimate 'of risk.

31.0 MANGANESE

31.1 Noncancer Toxicity

Manganese is nutritionally required in humans for normal growth and health. Humans exposed to

approximately 0.8 mg manganese/kg/day in drinking water exhibited lethargy, mental disturbances (1/16

committed suicide), and other neurologic effects. The elderly appeared to be more sensitive than

children., Oral treatment of laboratory rodents induced biochemical changes in the brain, but rodents did

not exhibit the neurological signs exhibited by humans. Occupational exposure to high concentrations in

air ind~ced a generally typical spectrum of neurological effects and an increased incidence of pneumonia.

EPA has established an oral RID of 0.02 mg/kg/day for manganese ~ased on drinking water and an oral

RID of 0.14 mg/kg/day based on food. The EPA presented a verified chronic inhalation RfC based on a

LOAEL for impairment of neurobehaviorial function in occupationally exposed humans. The inhalation RfC

is equivalent to 1.43E-5 mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The CNS

and respiratory tract are target organs of inhalation exposure to manganese.

31.2 Carcinogenicity

The EPA classifies manganese in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity

to humans). Quantitative cancer risk e~timates are not derived from Group D chemicals.

32.0 MERCURY

Mercury is a naturally occurring element existing in multiple forms and in various oxidation states. It is

used in a wide variety of products and processes. In the environment, mercury may undergo

transformations among its various forms and among its oxidation states. Exposure to mercury may occur

in both occupational and environmental settings, the latter primarily involving dietary exposure.
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32.1 Noncancer Toxicity

Absorption, distribution, metabolism, and excretion of mercury is dependent upon its form and oxidation

state. Organic forms of mercury are more readily absorbed than are inorganic forms. Ingestion of mercury

metal is usually without effect. Ingestion of.inorganic salts may cause severe gastrointestinal irritation,

renal failure, and death with acute lethal doses in humans ranging from 1 to 4 g. Mercuric (divalent) salts

are .usually more toxic than are mercurous (monovalent) salts. Mercury is also known to induce

hypersensitivity reactions such as contact dermatitis and acrodynia (pink disease). Inhalation of mercury

vapor may cause irritation of the respiratory tract, renal disorders, central nervous system effects

characterized by neurobehavioral changes, peripheral nervous system toxicity, renal toxicity (immunologic

glomerular disease), and death. Toxicity resulting from subchronic and chronic exposure to mercury and

. mercury compounds usually involves the kidneys and/or nervous system, the specific target and effect

being dependent on the form of mercury. Organic mercury, especially methyl mercury, rapidly enters the

central nervous system resulting in behavioral and neuromotor disorders. The developing central nervous

system is especially sensitive to this effect, as documented by the epidemiologic studies in Japan and

Iraq where ingestion of methyl mercury-contaminated food resulted in severe toxicity and death in adults

and severe central nervous system effects in infants. Blood mercury levels of <10 IJg/dL and 300 IJgldL

corresponded to mild effects and death, respectively. Teratogenic effects due to organic or inorganic

mercury exposure do not appear to be well documented for humans or animals, although some evidence

exists for mercury-induced menstrual cycle disturbances and spontaneous abortions. A subchronic and

chronic oral RID of 0.0001 mg/kglday for methyl mercury is based on a benchmark dose of 1.1 IJg/kg/day

relative to neurologic developmental abnormalities in human infants. A subchronic and chronic oral RID of

0.0003 mglkglday for mercuric chloride is based on immunologic glomerulonephritis. A subchronic and

chronic inhalation RfC of 0.0003 mg Hg/m3 for inorganic mercury is based on neurological disorders

(increased frequency of intention tremors) following long-term occupational exposure to mercury vapor.

An inhalation RfC for methyl mercury has not been determined.

32.2 Carcinogenicity

No data were available regarding the ·carcinogenicity of mercury in humans or animals. EPA has placed

inorganic mercury in weight-of-evidence classification D, not classifiable as to human carcinogenicity.

Weight-of-evidence classifications of C (possible human carcinogen) have been assigned to mercuric

chloride and methyl mercury by EPA based upon limited evidence of carcinogenicity in rodents. No slope

factors have been calculated.
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33.0 "METHYLENE CHLORIDE

Methylene chloride (CH2CI2, CAS No. 75-09-2), also known as dichloromethane is a colorless volatile

liquid with a penetrating ether-like odor. In industry, methylene chloride is widely used as a solvent in

paint removers, degreasing agents, and aerosol propellants; as a polyurethane foam-blowing agent; and

as a process solvent in the pharmaceutical industry. The compound is "also used as an extraction solvent

for spice oleoresins, hops, and caffeine.

33.1 Noncancer Toxicity

Methylene chloride is readily absorbed from the lungs, the gastrointestinal tract, and to some extent

through the skin. Metabolism of methylene chloride produces C02 and CO, which readily binds with

blood hemoglobin to form carboxyhemoglobin (CO-Hb). The primary adverse health effects associated

with methylene chloride exposure are central nervous system (CNS) depression and mild liver effects.

Neurological symptoms described in individuals occupationally exposed to methylene chloride

included headaches, dizziness, nausea, memory loss, paresthesia, tingling hands and feet, and loss of

consciousness. Major effects following acute inhalation exposure include fatigue, irritability,

analgesia, narcosis, and death. CNS effects have also been demonstrated in animals following acute

exposure to methylene chloride. Impaired liver function has been associated with occupational exposure

to methylene chloride. Liver effects have also been documented in a number of inhalation studies with

laboratory animals. Subchronic exposure of rats, mice, dogs. and monkeys caused mild hepatic effects

such as cytoplasmic vacuolization and fatty changes. Hepatocellular foci, fatty changes, and necrosis

were reported following chronic inhalation exposure of rats and mice. Chronic oral exposure to methylene

chloride via drinking water resulted in histopathological alterations of the liver in rats and mice. In addition,

inhalation exposure of rats caused nonspecific degenerative and regenerative changes in the kidneys. A

subchronic and chronic oral reference dose (RID) of 6E-2 mg/kg/day and reference air concentration

(RfC) of 3E+0 mg/m3 for methylene chloride has been calculated by U.S. EPA.

33.2 Carcinogenicity

Studies of workers exposed to methylene chloride have not recorded a significant increase in cancer

cases above the number of cases expected for nonexposed workers. However, long-term inhalation

studies with rats and mice demonstrated that methylene chloride causes cancer in laboratory animals.

Mice exposed via inhalation to high concentrations of methylene chloride (2000 or 4000 ppm) exhibited a

significant increase of malignant liver and lung tumors compared with nonexposed controls. Rats of both

sexes exposed to concentrations of methylene chloride ranging from 500 to 4000 ppm showed increases

of benign mammary tumors. An inhalation study with rats and hamsters revealed sarcomas of the salivary
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gland in male rats, but not in female rats or hamsters. Liver tumors observed in rats and mice that

ingested methylene chloride in drinking water for 2 years provided suggestive evidence of carcinogenicity.

Based on inadequate evidence of carcinogenicity in humans and on sufficient evidence in animals, U.S.

EPA has placed methylene chloride in weight-of-evidence group B2, probable human carcinogen. A slope

factor and unit risk of 7.5E-3 (mg/kg/dayr1 and 2.1 E-7 (ug/Lr1
, respectively, were derived for oral

exposure to methylene chloride. The inhalation slope factor is 1.65E-3·(mg/kg/dayr1
.

34.0 NAPTHALENE AND 2-METHYLNAPHTHALENE

Naphthalene (CAS Reg. No. 91-20-3), a white solid with a characteristic odor of mothballs, is a polycyclic

aromatic hydrocarbon composed of two fused benzene rings. The principal end use of naphthalene is as

a raw material for the production of phthalic anhydride. It is also used as an intermediate for synthetic

resins, celluloid, lampblack, smokeless powder, solvents, and lubricants. Naphthalene is used directly as

a moth repellant, insecticide, anthelmintic, and intestinal antiseptic.

34.1 Noncancer Toxicity

Naphthalene can be absorbed by the oral, inhalation, and dermal routes of exposure and can cross the

placenta in amounts sufficient to cause fetal toxicity. The most commonly observed effect of naphthalene

toxicity following acute oral or inhalation exposure in humans is hemolytic anemia associated with

decreased hemoglobin and hematocrit values, increased reticulocyte counts, presence of Heinz bodies,

and increased serum bilirubin levels. Hemolytic anemia has been observed in an infant dermally exposed

to naphthalene and in infants whose mothers were exposed to naphthalene during pregnancy. Infants

and individuals having a congenital deficiency of erythrocyte glucose-6-phosphate dehydrogenase are

especially susceptible to naphthalene-induced hemolytic anemia. Acute oral and subchronic inhalation

xposure of humans to naphthalene has resulted in neurotoxic effects (confusion, lethargy, listlessness,

vertigo), gastrointestinal distress, hepatic effects Oaundice, hepatomegaly, elevated serum enzyme

levels), renal effects, and ocular effects (cataracts, optical atrophy). Cataracts have been reported in

individuals occupationally exposed to naphthalene and in rabbits and rats exposed orally to naphthalene.

A number of deaths have been reported following intentional ingestion of naphthalene-containing

mothballs. The estimated lethal dose of naphthalene is 5-15 g for adults and 2-3 g for children.

Naphthalene is a primary skin irritant and is acutely irritating to the eyes of humans. Increased mortality,

clinical signs of toxicity, kidney and thymus lesions, and signs of anemi~were observed in rats treated by

gavage with 400 mg/kg of naphthalene for 13 weeks. No adverse effects occurred at 50 mg/kg. Transient

clinical signs of toxicity were seen in mice exposed by gavage to 53 mg/kg for 13 weeks. Subchronic oral

exposure to 133 mg/kg/day for 90 days produced decreased spleen weights in female mice. Reduced
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numbers of pups/litter were observed when naphthalene was administered orally to pregnant mice.

Negative results in a two-year feeding study with rats receiving 10-20 mg naphthalene/kg/day and

equivocal results in a mouse lung tumor bioassay suggest that naphthalene is not a potential carcinogen.

A chronic oral reference dose (RfD) of 2E-2 mg/kg/day for naphthalene has been calculated by U.S. EPA.

The inhalation reference dose (RfD) for chronic inhalation exposure to "naphthalene is 9E-4 mg/kg/day.

34.2 Carcinogenicity

Available cancer bioassays were insufficient to assess the carcinogenicity of naphthalene. Therefore,

U.S. EPA (1991, 1992) has placed naphthalene in weight-of-evidence group 0, not classifiable as to

human carcinogenicity.

35.0 NICKEL AND NICKEL COMPOUNDS

35.1 Noncancer Toxicity

Nickel is a naturally occurring element that may exist in various mineral forms. It is used in a wide variety

of applications including metallurgical processes and electrical components, such as batteries. Some

evidence suggests that nickel may bean essential trace element for mammals. The absorption of nickel

is dependent on its physicochemical form, with watersoluble forms being more readily absorbed. The

metabolism of nickel involves conversion to various Chemical forms and binding to various ligands. Nickel

is excreted in the urine and feces with relative amounts for each route being dependent on the route of

exposure and chemical form. Most nickel enters the body via food and water consumption, although

inhalation exposure in occupational settings is a primary route· for nickel-induced toxicity. In large doses

(>0.5 g), some forms of nickel may be acutely toxic to humans when taken orally. Oral L050 values for

rats range from 67 mg nickel/kg (nickel sulfate hexahydrate) to >9000 mg nickel/kg (nickel powder). Toxic

effects of oral exposure to nickel usually involve the kidneys with some evidence from animal studies

showing a possible developmental/reproductive toxicity effect.

Inhalation exposure to some nickel compounds will cause toxic effects in the respiratory tract and immune

system. Inhalation LC50 values for animals range from 0.97 mg nickel/m3 for rats (6-hour exposure) to 15

mg nickel/m3 for guinea pigs (time not specified). Acute inhalation exposure of humans to nickel may

produce headache, nausea,respiratory disorders, and death. Asthmatic conditions have also been

documented for inhalation exposure to nickel. Soluble nickel compounds tend to be more toxic than

insoluble compounds. In addition, nickel carbonyl is known to be extremely toxic to humans upon acute
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inhalation exposure. Data on nickel-induced reproductive/developmental effects in humans following

inhalation exposure are equivocal. No clinical evidence of developmental or reproductive toxicity were

reported for women working in a nickel refinery, possible reproductive and developmental effects in

humans of occupational exposure to nickel (0.13-0.2 mg nickel/m3)have been reported. Furthermore,

sensitivity reactions to nickel are well documented and usually involve contact dermatitis reactions

. resulting from contact with nickel-containing items such as cooking utensils, jewelry, coins, etc.

A chronic and subchronic oral reference dose (RID) of 0.02 mg/kg/day for soluble nickel salts is based on

changes in organ and body weights of rats receiving dietary nickel sulfate hexahydrate (5 mg/kg/day) for

2 years. A no-observed-adverse-effect level (NOAEL) and lowest-observed-adverse-effects level

(LOAEL) of 5 mg/kglday and 50 mg/kg/day, respectively, were reported in the key study. An uncertainty

factor of 300 reflects interspecies extrapolation uncertainty, protection of sensitive populations, and a

modifying factor of 3 for a database deficient in reproductive/developmental studies. An inhalation

reference concentration (RfC) for soluble nickel salts is under review by the RID/RfC Work Group and

currently is not available.

35.2 Carcinogenicity

The primary target organs for nickel-induced systemic toxicity are the lungs and upper respiratory tract for

inhalation exposure and the kidneys for oral exposure. Other target organs include the cardiovascular

system, immune system, and the blood.

Epidemiologic studies have shown that occupational inhalation exposure to nickel dust (primarily nickel

subsulfate) at refineries has resulted in increased incidences of pulmonary and nasal cancer. Inhalation

studies using rats have also shown nickel subsulfate or nickel carbonyl to be carcinogenic. Based on

these data, the EPA has classified nickel subsulfate and nickel refinery dust in weight-of-evidence group

A, human carcinogen. Carcinogenicity slope factors of 1.7E+0 and 8.4E-01 (mglkgldayr' have been

calculated for nickel subsulfide and nickel refinery dust, respectively

36.0 PENTACHLOROPHENOL

Pentachlorophenol, a man-made organic biocide, is often contaminated with other toxic organic

chemicals such as chlorinated phenols, dioxins, and dibenzofurans. Pentachlorophenol is readily

absorbed following oral or inhalation exposure and is Widely and rapidly distributed throughout the body.

Human and animal studies have provided evidence indicating that pentachlorophenol is metabolized to

various conjugated metabolites. Both the parent compound and the conjugates are excreted in the urine.
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36.1 Noncancer Toxicity

Assessing the potential toxicity of technical (commercial) grade pentachlorophenol is complicated by the

presence of the toxic impurities that are usually present, and the effects resulting from occupational

exposure are often difficult to attribute to a specific route of exposure. The effects in humans following

acute oral exposure include increased heart and respiratory rates, elevated temperature, increased basal

metabolic rate, and death (29 and 401 mg/kg). Human fatalities and toxic effects including tachycardia,

jaundice, and other hematologic alterations have been reported for acute and subchronic occupational

(e.g., sawmill workers, herbicide sprayers) inhalation exposures to pentachlorophenol. Upper respiratory

tract inflammation and bronchitis were reported for sawmill workers chronically exposed to

pentachlorophenol. However, dose-terms for these exposures were not available, and concurrent

exposures to other chemicals make definitive assessments impossible.

Data regarding the dermal exposure of humans to pentachlorophenol are anecdotal or equivocal, lack

dose terms, and are compromised by concurrent exposures to other chemicals including the known

contaminants in technical-grade pentachlorophenol. Acute exposure to 0.4% pentachlorophenol produced

localized irritation, and subchronic exposures have caused chloracne and possibly renal damage. Dermal

lesions have been reported for humans chronically exposed to pentachlorophenol-treated wood.There

currently' are no definitive data regarding reproductive toxicity in humans exposed to pentachlorophenol.

Acute oral exposure of animals to pentachlorophenol affects the liver, kidneys, cardiovascular system,

and the peripheral and central nervous system. Oral LD50 values for laboratory animals range from 27 to

230 mg/kg. Definitive data regarding the effects of subchronic or chronic oral exposure of humans to

pentachlorophenol are not available. However, subchronic exposure (1 to 8 months) of rats to

pentachlorophenol at doses ranging from 5 to 40 mg/kg/day has produced cardiovascular, hematotoxic,

renal, hepatic, and immunologic responses. Evidence of reproductive/developmental toxicity (increased

resorptions, embryolethality, embryotoxicity, and teratogenicity) have also been observed in rats given

pentachlorophenol during gestation. Because the most significant acute toxic effect of pentachlorophenol

is elevated metabolism, a specific target organ or tissue is difficult to identify. However, for subchronic

and chronic exposures, toxicity data indicate that the liver, kidney, and cardiovascular system are targets

for some of the toxic effects of pentachlorophenol.

Both the chronic and subchronic RfDs for pentachlorophenol are 3.00E-02 mg/kg/day based on a NOAEL

of 3 mg/kg/day and a LOAEL of 10 mg/kg/day for histopathologic findings in the liver and kidneys' of rats

given pentachlorophenol in the diet for 2 years. The RfC for pentachlorophenol is under review.
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36.2 Carcinogenicity

Based upon increased incidences of hepatocellular adenomas and carcinomas and malignant

pheochromocytomas in mice, pentachlorophenol is classified by"the EPA as a probable human

carcinogen (Weight of Evidence Category B2) and has an oral slope factor of 1.2E-01 (mg/kg/dayr' and

an oral unit risk of 3.0E-06 (g/Lr'. The potential carcinogenicity of penfachlorophenol following inhalation

exposure has not been evaluated.

37.0 POLYAROMATIC HYDROCARBONs

PAHs are a large class of ubiquitous natural and anthropogenic chemicals, all with similar chemical

structures.

37.1 Pharmacokinetics

Although quantitative absorption data for the PAHs were not located, benzo(a)pyrene was readily

absorbed across the GI and respiratory epithelia. The high Iipophilicity of other compounds in this class

suggests the other PAHs also would be readily absorbed across GI and respiratory epithelia.

Benzo(a) pyrene was distributed widely in the tissues of treated rats and mice, but primarily to tissues

high in fat, such as "adipose tissue and mammary gland. Patterns of tissue distribution of other PAHs

would be expected to be similar because -of the high Iipophilicity of the members of this class.

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the

structural similarities of all members of the class. Metabolism involves microsomal mixed function

oxidase hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols,

probably via formation ofarene oxide intermediates. The dihydrodiols may be further oxidized to diol

epoxides, which, for certain members of the class,' are known to be the ultimate carcinogens.

Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important

detoxification pathways. Metabolism of naphthalene resulted in the formation of 1,2-naphthoquinone,

which induced cataract formation and retinal damage in rats and rabbits.

Excretion of benzo(a)pyrene or dibenzo(a,h)anthracene residues were reported to be rapid, although

quantitative data were not located. Excretion occurred mainly via the feces, probably largely due "to biliary

secretion. The EPA concluded that accumulation in the body tissues of PAHs from chronic low level

exposure would be unlikely.
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37.2 Noncancer Toxicity

The oral and inhalation noncancer toxicity data for naphthlene are used as surrogates for the

noncarcinogenic PAHs considered COPCs at OU2, namely, benzo(g,h,i)perylene and phenathrene. A

chronic oral reference dose (RfD) of 2E-2 mg/kg/day for naphthalene has been calculated by U.S. EPA.

The chronic inhalation reference dose (RfD) for naphthalene is 9E-4 mg/kg/day.

37.3 Carcinogenicity

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural

sources. Benzo(a)pyrene is the most extensively studied member of the class, inducing tumors in

multiple tissues of virtually all laboratory species tested by all routes of exposure. Although epidemiology

studies suggested that complex mixtures that contain PAHs (coal tat, soots, coke oven emissions,

cigarette smoke) are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone

because of the presence of other potentially carcinogenic substances in these mixtures. In addition,

recent investigations showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven

emissions accounted for only 0.1 to 8 percent of the total mutagenic activity of the unfractionated complex

mixture in Salmonella. Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones,

diones, and nitrooxygenated compounds, none of which would be expected to arise from in vivo

metabolism of PAHs, probably accounted for the majority of the mutagenicity of coke oven emissions and

cigarette smoke. Furthermore, coal tar, which contains a mixture of many PAHs, has a long history of use

in the clini.cal treatment of a variety of skin disorders in humans.

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of­

evidence groups was based largely on the results of animal studies with large doses of purified

compound. Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax

·and trioctanoin in the lungs of fE:lmale Osborne-Mendel rats, intratracheal instillation, and subcutaneous or

intraperitoneal injection, were used.

The EPA verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on

several dietary studies in mice and rats.. Neither verified nor provisional quantitative risk estimates were

available for the other PAHs in Group B2. In 1980, the EPA promulgated an ambient water quality

criterion for "total carcinogenic PAHs," based on an oral slope factor derived from a study with

benzo(a)pyrene, as being sufficiently protective for the class. Largely because ·of this precedent, the

quantitative risk estimates for benzo(a)pyrene were adopted for the other carcinogenic PAHs when

quantitative estimates were needed.
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Recent reevaluations of the carcinogenity and mutagenicity of the Group B2 PAHS suggest that there are

large differences between individual PAHs in cancer potency. Based on the available cancer and

mutagenicity data, and assuming that there is a constant relative potency between different carcinogens

across different bioassay systems and that the PAHs under consideration have similar dose-response

curves, the EPA derived relative potency values for several PAHs. This relative potency (RPF) scheme

for the Group 82 PAHs was based on well conducted studies using a standard, easily comparable

endpoint well-known to be associated with exposure to PAHs; namely, complete carcinogenesis after

repeated exposure to mouse skin.

38.0 RDX (ROYAL DEMOLITION EXPLOSIVE; HEXAHYDRO-1 ,3,5-TRINITRO-1 ,3,5-TRIAZINE)

38.1 Pharmacokinetics

Although RDX is not readily absorbed through the skin, oral exposure studies indicate that RDX is rapidly

absorbed. According to observed ingestion and inhalation exposures, evidence exists that this man-made

compound is absorbed in the GI tract and may be absorbed in the lungs. However, GI absorption of RDX is

regarded as poor.

Limited studies are available concerning the distribution, metabolites, and excretion of RDX. RDX is

metabolized by the liver and excreted in the urine. According to one study, RDX was detected in the urine

48 hours after oral exposure and in the feces 96 hours after exposure.

38.2 Noncancer Toxicity

RDX has been found to cause nausea, irritability, convulsions, unconsciousness, and amnesia in humans

following oral and inhalation occupational exposure. The U.S. EPA derived a chronic oral RID of 0.003

mg/kg/day for RDX from a NOEL of 0.3 mg/kg/day and an uncertaintyfactor of 100 (for extrapolation of

animal doses,to humans and uncertainty in the threshold for sensitive humans). This value is based on a 2­

year rat feeding study performed by the U.S. DOD where notable critical effects were inflammation of the

prostate and increased pigment in the spleen of male rats. Several chronic effects were observed for rats

exposed to high doses of RDX. They included increased mortality, hepatoxicity, increased incidences of

cataracts in female rats, and behavioral hypersensitivity and renal toxicity in male rats. At a dose of 8

mg/kg/day, increased kidney weights were noted for both male and female rats. Embryonic and maternal

toxicity was observed in rats exposed to RDX in developmental toxicity studies.
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38.3 Carcinogenicity

The U.S. EPA has c1C!ssified RDX in the cancer weight-of-evidence Group C (possible human carcinogen).

Although no epidemiological studies have been conducted on humans, data does exists which indicates that

RDX is carcinogenic in animals. Hepatocellular adenomas and carcinomas were observed in female rats

exposed to RDX in their diet. A drinking water unit risk of 0.0000031 per IJglL and an slope factor of 0.11

kglday/mg was developed based on a U.S. DOD study. It should be noted that this slope factor may not be

applicable at water concentrations exceeding 3,000 mglL.

" 39.0 SELENIUM

Selenium is an essential trace element important in many biochemical and physiological processes.

Recommended human dietary allowances (average daily intake) for selenium are as follows: infants up to

1 year, 10-15 g; children 1-10 years, 20-30 g; adult males 11-51+ years, 40-70 g; adult females 11-51+

years, 45-55 g; pregnant or lactating women, 65-75 g. There appears to be a relatively narrow range

between levels of selenium intake resulting in deficiency and those causing toxicity.

39.1 Noncancer Toxicity

Toxicity of selenium varies with valence state and water solubility of the compound in which it occurs. The"

latter can affect gastrointestinal absorption rates. Gastrointestinal absorption in animals and humans for

various selenium compounds ranges from about 44% to 95% of the ingested dose. Selenium is found in

all tissues of the body; highest concentrations occur in the kidney, liver, spleen, and pancreas. In

humans, acute oral exposures can result in excessive salivation, garlic odor to the breath, shallow

breathing, diarrhea, pulmonary edema, and death. Other reported signs and symptoms of acute selenosis

include tachycardia, nausea, vomiting, abdominal pain, abnormal liver function, muscle aches and pains,

irritability, chills, and tremors. General signs and symptoms of chronic selenosis in humans include loss

of hair and nails, acropachia (clubbing of the fingers), skin lesions (redness, swelling, blistering, and

ulcerations), tooth decay (mottling, erosion and pitting), and nervous system abnormalities attributed to

polyneuritis (peripheral anesthesia, acroparaethesia, pain "in the extremities, hyperreflexia of the tendon,

numbness, convulsions, paralysis, motor disturbances, and hemiplegia). Selenium is teratogenic in birds

and possibly also in domesticated animals (pigs, sheep, and cattle), but evidence of teratogenicity in

humans and laboratory animals is lacking. However, adverse reproductive and developmental effects

(decreased rates of conception, increased rates of fetal resorption, and reduced fetal body weights) have

been reported for domesticated and laboratory animals. The Reference Dose (RID) for chronic oral

exposures is 0.005 mglkglday for both selenium and selenious acid.
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39.2 Carcinogenicity

EPA has placed selenium and selenious acid in Group D, not classifiable as to carcinogenicity in humans

while selenium sulfide is placed in Group 82, probable human carcinogen. Quantitative data are,

however, insufficient to derive a slope factor for selenium sulfide.

40.0 TETRACHLOROETHENE (PCE)

Tetrachloroethylene (CAS No. 127-18-4) is a halogenated aliphatic hydrocarbon with a vapor pressure of

17.8 mm Hg at 25C. The chemical is used primarily as a solvent in industry and, less frequently, in

commercial dry-cleaning operations.

40.1 Noncancer Toxicity

Occupational exposure to tetrachloroethylene occurs via inhalation, resulting in systemic effects, and

via dermal contact, resulting in local effects. Exposure to the general population can occur through

contaminated air, food and water .The respiratory tract is the primary route of entry for tetrachloroethene.

The chemical is rapidly absorbed by this route and reaches an equilibrium in the blood within 3 hours

after the initiation of exposure. Tetrachloroethene is also significantly absorbed by the gastrointestinal

(g.i.) tract, but not through the skin. The chemical accumulates in tissues with high lipid content, where

the half-life is estimated to be 55 hours, and has been identified in perirenal fat, brain, liver, placentofetal

tissue, and amniotic fluid.

The main targets of tetrachloroethylene toxicity are the liver and kidney by both oral and inhalation

exposure, and the central nervous system by inhalation exposure. Acute exposure to high concentrations

of the chemical (estimated to be greater than 1,500 ppm for a 30:-minute exposure) may be fatal to

humans. Chronic exposure causes respiratory tract irritation, headache, nausea, sleeplessness,

aqdominal pains, constipation, cirrhosis of the liver, hepatitis, and nephritis in humans; and microscopic

changes in renClI tubular cells, squamous metaplasia of the nasal epithelium, necrosis of the liver, and

congestion of the lungs in animals. Some epidemiology studies have found an association between

inhalation exposure to tetrachloroethylene and an increased risk for spontaneous abortion, idiopathic

infertility, and sperm abnormalities among dry-cleaning workers, but others have not found similar effects.

The adverse effects in humans are supported in part by the results of animal studies in which

tetrachloroethylene induced fetotoxicity (but did not cause malformations) in the offspring of treated dams.

Reference doses (RIDs) for subchronic and chronic oral exposure to tetrachloroethylene are 1E-1

mg/kglday and 1E-2 mg/kg/day, respectively. These values are based on hepatotoxicity observed in mice
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given 100 mg tetrachloroethylene/kg body weight for 6 weeks and a no-observed-adverse effect level·

(NOAEL) of 20 mg/kg. EPA-NCEA has developed an inhalation RID of 0.14 mg/kg-day for PCE.

40.2 Carcinogenicity

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality due

to various types of cancer, including liver cancer, but the data are regarded as inconclusive because of

various confounding factors. The tenuous finding of an excess of liver tumors in humans is strengthened

by the results of carcinogenicity bioassays in which tetrachloroethylene, administered either orally or by

inhalation, induced hepatocellular tumors in mice. The chemical also induced mononuclear cell leukemia

and renal tubular cell tumors in rats. Tetrachloroethylene was negative for tumor initiation in a dermal

study and for tumor induction in a pulmonary tumor assay. Although U.S. EPA's Science Advisory Board

recommended a weight-of-evidence classification of C-B2 continuum (C = possible human carcinogen;

B2 = probable human carcinogen), the agency has not adopted a current position on the weight-of­

evidence classification. In an earlier evaluation, tetrachloroethylene was assigned to weight-of-evidence

Group B2, probable human carcinogen, based on sufficient evidence from oral and inhalation studies for

carcinogenicity in animals and no or inadequate evidence for carcinogenicity to humans. The unit risk and

slope factor values for tetrachloroethylene have been withdrawn from IRIS and HEAST. Upper bound risk

estimates provided by EPA-NCEA are as follows: for oral exposure, the slope factor is 5.2E-2

(mg/kg/dayr'; for inhalation exposure, the slope factor is 2.0E-3 (mg/kg/dayr'o.

41.0 THALLIUM

41.1 Noncancer Toxicity

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis,

neurological dysfunction, and renal and liver damage. Chronic ingestion of more moderate doses

characteristically caused alopecia. Thallium was used medicinally to induce alopecia in cases of ringworm

of the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) exposure, neurologic

signs preceded alopecia, suggesting tl:lat the nervous system is more sensitive than the hair follicle. The

EPA presented verified chronic oral RID values for several thallium compounds (thallium acetate, thallium

acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and thallic oxide) based on

increased incidence of alopecia and increased serum leyels of liver enzymes indicative of hepatocellular

damage in rats treated with thallium sulfate for 90 days. Risks from exposure to thallium in the OU2 risk

assessment are evaluated using the chronic oral RID for thallium, 7.0E-5 mg/kg/day, listed in the EPA

Region III RBC tables published in October 2000.
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41.2 Carcinogenicity

No information was located regarding the carcinogenicity of thallium.

42.0 . TRICHLOROETHENE

Trichloroethene (TCE) is an industrial solvent used primari!y in metal degreasing and cleaning operations.

TCE can be absorbed through the lungs, mucous membranes, gastrointestinal tract, and the skin.

42.1 Pharmacokinetics

TCE is extensively metabolized in humans to trichloroacetic acid and trichloroethanol, as well as to

several minor metabolites, with most of the absorbed dose excreted in urine.

42.2 Noncancer Toxicity

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central nervous

system symptoms such as headache, dizziness, nausea, and unconsciousness. Among the reported

effects from occupational exposure studies are fatigue, light-headedness, sleepiness, vision distortion,

abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as well as neurobehavioral or

psychological changes. Cardiovascular effects include tachycardia, extrasystoles, EKG abnormalities,

and precordial pain. The use of TCE as an anesthetic has been associated with cardiac arrhythmias.

'Cases of severe liver and kidney damage, including necrosis, have .been reported in humans following

acute exposure to TCE, but these effects generally are not associated with long-term occupational

exposures. In animals, TCE has produced liver enlargement with hepatic biochemical and/or histological

changes and kidney enlargement, renal tubular alterations and/or toxic nephropathy. Also observed in

animals were hematological effects and immunosuppression. Inl1alation studies with rats indicate that

TCE is a developmental toxicant causing skeletal ossification anomalies and other effects consistent with

.delayed maturation, TCE may cause dermatiti!? and dermographism.

Reference Doses (RIDs) and Reference Concentrations (RfCs) for subchronic and chronic oral and

inhalation exposure to.TCE are presently under review by EPA. However, EPA-NCEA has published an

oral RID of 0.006 mg/kg-day for TCE.

42.3 Carcinogenicity
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Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to

TCE and increased cancer risk. Chronic oral exposure to TCE increased the incidences of hepatocellular

carcinomas in mice and renal adenocarcinomas and leukemia in rats. Chronic inhalation exposure

induced lung and liver tumors in mice and testicular Leydig cell tumors in rats. Although U.S. EPA's

Science Advisory Board recommended a weight-of-evidence classification of C-B2 continuum (C =
possible human carcinogen; B2 = probable human carcinogen), the agency has not adopted a current

position on the weight-of-evidence classification. In an earlier evaluation, TCE was assigned to weight-of­

evidence Group 82, probable human carcinogen, based on tumorigenic responses in rats and mice for

both oral and inhalation exposure and on inadequate data in humans. Carcinogen slope factors are 1.1 E­

2 (mg/kg/dayr' and 6.0E-3 (mg/kgldayr' for oral and inhalation exposure, respectively. The

corresponding unit risks are 3.2E-7 (~g/L)-' and 1.7E-6 (~g/m3r', respectively.

43.0 2,4,6-TRINITROTOLUENE

2,4,6-Trinitrotoluene (TNT) is used as a high explosive in military armaments and as a chemical

intermediate in the manufacture of dyestuffs and photographic chemicals. TNT is likely to enter the

environment in wastewater effluents from production facilities and from leachates at waste disposal sites.

Mobility in soil may be limited by strong adsorption to soil particles.

43.1 Noncancer Toxicity

TNT is absorbed through the gastrointestinal tract, skin, and lungs; is distributed primarily to the liver,

kidneys, lungs, and fat; and is excreted mainly in the urine and bile. In animals, signs of acute toxicity to

TNT include ataxia, tremors, and mild convulsions. Splenic hemosiderosis, leukopenia, thrombocytosis,

slight hepatomegaly, and increase in kidney weight occurred in mice fed a dietary level equivalent to 700

mg TNT/kg/day for 28 days. The primary target organs for TNT toxicity in experimental animals following

subchronic and chronic oral exposures are (1) liver (hepatocytomegaly and cirrhosis), (2) blood (hemolytic

anemia with secondary alterations in the spleen), and (3) testes (degeneration of the germinal epithelium

lining the seminiferous tubules. Chronic oral toxicity studies on rats have also demonstrated TNT-induced

anemia and hepatotoxicity, as well as adverse effects on the kidney.

The reference dose (RID) for chronic oral exposures, 0.0005 mg/kg/day, is based on a LOAEL of 0.5

mg/kg/day for liver effects in dogs. An inhalation reference concentration (RfC) for TNT has not been

derived.

43.2 Carcinogenicity
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No epidemiological evidence is available showing an association between chronic TNT exposure and

tumorigenicity in humans. In animal carcinogenicity studies, a significant increase in urinary bladder

papillomas and carcinomas was seen in female rats dosed with 50 mg TNT/kg/day for 24 months. This

study was used by EPA to calculate a slope factor of 0.03 (mg/kg/dayr1
. TNT is classified in weight-of­

evidence Group C, possible human carcinogen.

44.0 VANADIUM

44.1 Noncancer Toxicity·

The oral toxicity of vanadium compounds to humans is very low probably because little vanadium is

absorbed from the GI tract. Effects in humans exposed by inhalation include upper and lower respiratory

tract irritation. A provisional subchronic and chronic oral RID of 0.007 mglkglday was derived from an

NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl. sulfate and an uncertainty factor of

100. A target organ could not be identified for oral exposure. The respiratory tract is the target organ for

inhalation exposure.

44.2 Carcinogenicity

No information was located regarding the carcinogenicity of vanadium.

45.0 VINYL CHLORIDE

Vinyl chloride (CAS Reg. No. 75-01-4), a colorless gas, is a halogenated aliphatic hydrocarbon with the

empirical formula of C2H3CI. It is used primarily as an intermediate in the manufacture of polyvinyl

chloride (PVC); limited quantities are used as a refrigerant and as an intermediate in the production of

chlorinated compounds.

45.1 Noncancer Toxicity

Vinyl chloride is rapidly absorbed from the gastrointestinal tract and lungs. Metabolism of vinyl chloride

occurs primarily in the liver via oxidation by hepatic microsomal enzymes to polar compounds which can

be conjugated with glutathione and/or cysteine. These covalently bound metabolites are then excreted in

the urine. In humans and animals, Vinyl chloride is a CNS depressant, inducing narcosis and anesthesia

at high concentrations. Nonneoplastic toxic effects observed in workers exposed by inhalation to vinyl
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chloride include hepatotoxicity, acroosteolysis and scleroderma, and Raynaud's syndrome, a vascular

disorder of the extremities. Also reported were abnormalities of CNS function, high blood pressure, and

occasional pulmonary effects. The evidence for potential developmental effects in humans (increased

fetal loss and birth defects) is equivocal. Occupational exposure to vinyl chloride has been associated

with reduced sexual function in both sexes and gynecological effects in women. For the oral route of

exposure, the primary target organ of vi~y1 chloride toxicity in animals is the liver. Chronic oral

administration of 1.7-14.1 mg/kg/day of vinyl chloride induced dose-related increases in nonneoplastic

lesions of the liver of rats. In addition to the CNS, target organs for inhalation exposure include the liver,

kidneys, lungs, splee,n, and testes. Subchronic inhalation studies with rodents documented hepatic effects

at concentrations as low as 50 ppm and degenerative changes of the liver and kidneys at >= 500 ppm.

Exposure to higher concentrations caused proliferative changes in the lungs of mice, extensive liver and

kidney damage in rats and guinea pigs, cerebral and cerebellar nephrosis in rats, and degeneration of the

spleen in guinea pigs. Subchronic exposure of rats to 100 ppm vinyl chloride produced significantly

decreased testes weights and testicular regeneration. Evidence of developmental toxicity was seen in

rats exposed to vinyl chloride during the first trimester of gestation. The U.S. EPA has derived an oral

reference dos~ (RID) of 0.003 mg/kg/day and an inhalation reference concentration (RfC) of 0.1 mg/m3

for vinyl chloride.

45.2 Carcinogenicity

. The carcinogenicity of vinyl chloride in humans has been demonstrated in a number of epidemiological

studies and case reports, many of which associated occupational exposure to vinyl chloride to the

development of angiosarcomas of the liver. In addition to liver cancer, exposure to vinyl chloride also has

been linked to an increased risk of lung, brain, hematopoietic, and digestive tract cancers. Vinyl chloride

has been shown to be carcinogenic in numerous animal studies. Inhalation exposure to vinyl chloride

induced an increased incidence of liver angiosarcomas; kidney nephroblastomas; and lung, brain, and

forestomach tumors in rodents. Oral administration of vinyl chloride induced liver, lung, and kidney tumors

in rodents. Angiosarcomas observed in offspring of rats exposed by inhalation during gestation indicates

that vinyl chloride has the potential to initiate cancer in utero. EPA has classified vinyl chloride as a Group

A chemical, human carcinogen. Oral slope factors of 0.72 (lng/kg/day) -1 and 1.5 (mg/kg/day) -1 have been

derived for continuous lifetime exposure during adulthood and exposure from birth, respectively.

Inhalation unit risks corresponding to inhalation slope faCtors of 0.016 (mg/kg/day) -1 and 0.031

(mg/kg/day) -1 have been derived for adulthood and exposure from birth, respectively
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46.0 ZINC

46.1 Pharmacokinetics

Zinc is a nutritionally required trace element. Estimates of the efficiency of GI absorption of zinc in

animals range from <10 to 90 percent. Estimates in normal human~ .range from approximately 20 to 77

percent. The net absorption of zinc appears"to be homeostatically controlled, but it is unclear whether GI

absorption, intestinal secretion, or both are regulated. Distribution of absorbed zinc is primarily to the

liver, with subsequent redistribution to bone, muscle, and kidney. Highest tissue concentrations are found

in the prostate. Excretion appears to be principally through the feces, in part from biliary secretion, but

the relative importance of fecal and urinary excretion is species-dependent. The half-life of zinc absorbed

from the GI tracts of humans in normal zinc homeostasis is approximately 162 to 500 days.

46.2 Noncancer Toxicity

Humans exposed to high concentrations of aerosols of zinc compounds may experience severe pulmonary

damage and death. The usual occupational exposure is to freshly formed fumes of zinc, which can induce a

reversible syndrome known as metal fume fever. Orally, zinc exhibit~ a low order of acute toxicity. Animals

dosed with 100 times dietary requirement showed no evidence of toxic:;ity. In humans, acute poisoning from

foods or beverages prepared in galvanized containers is characterized by GI upset. Chronic oral toxicity in

animals is associated with poor growth, GI inflammation, arthritis, lameness, and a microcytic, hypochromic

anemia, possibly secondary to ~opper deficiency. The EPA calculated an RID of 0.3 mglkglday for chronic

oral exposure to zinc, based on anemia in humans.

46.3 Carcinogenicity

The EPA classifies zinc in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to

humans) based on inadequate evidence for carcinogenicity in humans and animals. The human data

consist largely of occupational exposure studies not designed to detect a carcinogenic response, and of

reports that prostatic zinc concentrations were lower in cancerous than in noncancerous tissue. The

animal data consist of several dietary, drinking water, and zinc injection studies, none of which provided

convincing data for a carcinogenic response.
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APPENDIX G.3

SWMUs 4, 5, 9, AND 10

RISK CALCULATIONS AND RAGS-PART D TABLES·

A complete copy of the Heath Risk Assessment Calculations

is provided on the CD-ROM



CONTENTS OF HUMAN HEALTH RISK CD 
 
 
 
The files contain the RAGS-Part D tables used in the risk assessments performed for SWMUs 4, 
5, 9, and 10, NSWC Crane, Indiana.  Each folder on the CD contains the complete set of RAGS-
Part D tables (in Excel spreadsheets) for the respective SWMUs.  Lists of the RAGS-Part D Excel 
files are contained in the files labeled filelist4.xls, filelist5.xls, filelist9.xls, and filelist10.xls.  The 
RAGS-Part D tables, in general, provide the following information: 
 
• Table 1 (Selection of Exposure Pathways) presents the possible receptors, exposure routes, 

exposure pathways for each site.  This table also presents the rationales for the selection or 
exclusion of each exposure pathway. 

 
• Table 2 (Occurrence, Distribution, And Selection Of Chemicals Of Potential Concern) 

provides a summary of the COPC selection process for each medium evalucated at a site. 
 
• Table 3 (Medium-Specific Exposure Point Concentration Summary) presents the exposure 

point concentrations used in risk assessment calculations. 
 
• Table 4 (Values of Daily Intake Calculations) presents the exposure factors (such as 

exposure duration) used in risks assessment calculations. 
 
• Table 5 presents the toxicity information for noncarcinogens selected as COPCs. 
 
• Table 6 presents the toxicity information for carcinogens selected as COPCs. 
 
• Table 7 (Calculation of Non-Cancer Hazards) presents risk assessment calculations for 

noncarcinogenic COPCs for each receptor in a given medium. 
 
• Table 8 (Calculation of Cancer Risks) presents risk assessment calculations for carcinogenic 

COPCs for each receptor in a given medium. 
 
• Table 9 (Summary of Receptor Risks and Hazards for COPCs) summarizes the results of the 

risk assessment calculations for each receptor for exposure pathway.  Table 9 also presents 
target organ information for noncarcinogenic health effects. 

 
 
Note that Table 4, Table 7, and Table 8 are contained within the same spreadsheet (on different 
sheets).  Table 4 is included with Tables 7 and 8 because the calculations performed in Tables 7 
and 8 make use of and are linked to the exposure factor data in Table 4. 
 
 



RAGS - PART D TABLES FOR SWMU 4

Selection of Exposure Pathways
SWMU4Table1.xls

COPC Selection
SWMU4Table2.1.xls - Surface Soil - Direct Contact
SWMU4Table2.2.xls - Surface Soil - Migration Pathways
SWMU4Table2.3.xls - Surface/Subsurface Soil - Direct Contact
SWMU4Table2.4.xls - Surface/Subsurface Soil - Migration Pathways
SWMU4Table2.5.xls - Groundwater
SWMU4Table2.6.xls - Surface Water
SWMU4Table2.7.xls - Sediment

Exposure Point Concentration Summary
SWMU4Table3.1.xls - Surface Soil
SWMU4Table3.2.xls - Surface/Subsurface Soil
SWMU4Table3.3.xls - Groundwater
SWMU4Table3.4.xls - Surface Water
SWMU4Table3.5.xls - Sediment

COPC Toxicity Information
Table5.1.xls - Noncancer - Oral/Dermal
Table5.2.xls - Noncancer - Inhalation
Table6.1.xls - Cancer - Oral/Dermal
Table6.2.xls - Cancer - Inhalation

The following files contain RAGS-Part D Tables 4, 7, and 8.
Risk Assessment Calculations for Surface Soil
SWMU4SSAdultRes.xls
SWMU4SSAdultResCTE.xls
SWMU4SSChildRes.xls
SWMU4SSChildResCTE.xls
SWMU4SSMainW.xls
SWMU4SSMainWCTE.xls
SWMU4SSRecrUser.xls
SWMU4SSRecrUserCTE.xls
SWMU4SSTresp.xls
SWMU4SSTrespCTE.xls

Risk Assessment Calculations for Surface/subsurface Soil
SWMU4SOConstW.xls
SWMU4SOConstWCTE.xls

Risk Assessment Calculations for Groundwater
SWMU4GWAdultRes.xls
SWMU4GWAdultResCTE.xls
SWMU4GWChildRes.xls
SWMU4GWChildResCTE.xls
SWMU4GWConstW.xls



SWMU4GWConstWCTE.xls

Risk Assessment Calculations for Surface Water
SWMU4SWAdultRes.xls
SWMU4SWAdultResCTE.xls
SWMU4SWChildRes.xls
SWMU4SWChildResCTE.xls
SWMU4SWRecrUser.xls
SWMU4SWRecrUserCTE.xls
SWMU4SWTresp.xls
SWMU4SWTrespCTE.xls

Risk Assessment Calculations for Sediment
SWMU4SedAdultRes.xls
SWMU4SedAdultResCTE.xls
SWMU4SedChildRes.xls
SWMU4SedChildResCTE.xls
SWMU4SedRecrUser.xls
SWMU4SedRecrUserCTE.xls
SWMU4SedTresp.xls
SWMU4SedTrespCTE.xls

Risk Assessment Summary
SWMU4Tbl9s.xls
SWMU4Tbl9sCTE.xls



INDEX OF RAGS-PART D TABLES
DRMO IMPACT AREA

SWMU 4 - TABLE 4.1
CONSTRUCTION WORKERS TO SURFACE / 
SUBSURFACE SOIL SWMU 4 - TABLE 4.1

SWMU 4 - TABLE 7.1 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE 
SOIL

SWMU 4 - TABLE 8.1 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL
SWMU 4 - TABLE 7.1a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.1a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.2 MAINTENANCE WORKERS TO SURFACE SOIL SWMU 4 - TABLE 4.2
SWMU 4 - TABLE 7.2 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.2 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 4 - TABLE 8.2 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 4 - TABLE 7.2a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.2a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.3 OCCUPATIONAL WORKERS TO SURFACE SOIL SWMU 4 - TABLE 4.3
SWMU 4 - TABLE 7.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 4 - TABLE 8.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 4 - TABLE 7.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.3 ADULT RECREATIONAL USERS TO SURFACE SOIL SWMU 4 - TABLE 4.3
SWMU 4 - TABLE 7.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 4 - TABLE 8.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 4 TABLE 7 3 CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4  TABLE 7 3    CENTRAL TENDENCY EXPOSURE (CTE)SWMU 4 - TABLE 7.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.4 ADOLESCENT TRESPASSERS TO SURFACE SOIL SWMU 4 - TABLE 4.4
SWMU 4 - TABLE 7.4 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.4 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 4 - TABLE 8.4 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.4 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 4 - TABLE 7.4a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.4a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.4a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.5 FUTURE ADULT RESIDENTS TO SURFACE SOIL SWMU 4 - TABLE 4.5
SWMU 4 - TABLE 7.5 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.5 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 4 - TABLE 8.5 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.5 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 4 - TABLE 7.5a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.5a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.5a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.5a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.6 FUTURE CHILD RESIDENTS TO SURFACE SOIL SWMU 4 - TABLE 4.6
SWMU 4 - TABLE 7.6 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 4 - TABLE 8.6 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL



INDEX OF RAGS-PART D TABLES
DRMO IMPACT AREA

SWMU 4 - TABLE 7.6a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.6a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.7 CONSTRUCTION WORKERS TO GROUNDWATER SWMU 4 - TABLE 4.7
SWMU 4 - TABLE 7.7 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.7 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 4 - TABLE 8.7 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.7 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 4 - TABLE 7.7a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.7a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.7a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.8 FUTURE ADULT RESIDENTS TO GROUNDWATER SWMU 4 - TABLE 4.8
SWMU 4 - TABLE 7.8 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 4 - TABLE 8.8 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 4 - TABLE 7.8a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.8a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.9 FUTURE CHILD RESIDENTS TO GROUNDWATER SWMU 4 - TABLE 4.9
SWMU 4 - TABLE 7.9 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 4 - TABLE 8.9 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 4 - TABLE 7.9a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.9a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.10 ADULT RECREATIONAL USERS TO SURFACE WATER SWMU 4 - TABLE 4.10
SWMU 4 - TABLE 7.10 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.10 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 4 - TABLE 8.10 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.10 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 4 - TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.10a -  CENTRAL TENDENCY EXPOSURE (CTE)( ) ( )
SWMU 4 - TABLE 8.10a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.10a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.11 ADOLESCENT TRESPASSERS TO SURFACE WATER SWMU 4 - TABLE 4.11
SWMU 4 - TABLE 7.11 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 4 - TABLE 8.11 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 4 - TABLE 7.11a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.11a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.12 FUTURE ADULT RESIDENTS TO SURFACE WATER SWMU 4 - TABLE 4.12
SWMU 4 - TABLE 7.12 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 4 - TABLE 8.12 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 4 - TABLE 7.12a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 4 - TABLE 8.12a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 4 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 4 - TABLE 4.13 FUTURE CHILD RESIDENTS TO SURFACE WATER SWMU 4 - TABLE 4.13
SWMU 4 - TABLE 7.13 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 4 - TABLE 8.13 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 4 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)



INDEX OF RAGS-PART D TABLES
DRMO IMPACT AREA

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER
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SELECTION OF EXPOSURE PATHWAYS

SWMU 4 - McCOMISH GORGE
NSWC CRANE, CRANE, INDIANA

PAGE 1 OF 3
Scenario 

Timeframe Medium Exposure 
Medium Exposure Point Receptor 

Population
Receptor 

Age
Exposure 

Route
On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Surface Soil(1) Surface Soil Entire Site Trespassers Adolescent Ingestion On-site Quant(2) Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and 
Particulates in Air - 

Trespassers Adult and 
Adolescent

Inhalation On-site Qual(3) Exposure is evaluated qualitatively by a comparison of site data to U.S. EPA 
Generic SSLs(4) for transfers from soil to air.

Groundwater Groundwater/Air Surficial Aquifer Trespassers Adult and 
Adolescent

Ingestion On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Dermal On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Inhalation On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Surface Water Surface Water On-Site Streams, 
Ponded Water and 

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air On-Site Streams, 
Ponded Water and 

Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-Site Streams, 
Ponded Water and 

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base, access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and 
Particulates in Air - 

Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).
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Scenario 

Timeframe Medium Exposure 
Medium Exposure Point Receptor 

Population
Receptor 

Age
Exposure 

Route
On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Surface/ 
Subsurface Soil

Surface/ 
Subsurface Soil

Entire Site Excavation/Const
ruction Workers

Adult Ingestion On-site Quant Excavation/construction activities may occur at the site in the future.

(5) Dermal On-site Quant Excavation/construction activities may occur at the site in the future.
Air Vapors and 

Particulates in Air - 
Excavation/Const
ruction Workers

Adult Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to U.S. EPA 
generic SSLs for transfers from soil to air.

Surface Soil Surface Soil Entire Site Maintenance 
Workers

Adult Ingestion On-site Quant Although maintenance activities are not currently performed on the site, 
activities, such as groundkeeping, may occur in the future.

Dermal On-site Quant Although maintenance activities are not currently performed on the site, 
activities, such as groundkeeping, may occur in the future.

Occupational 
Workers

Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Residents Child and 
Adult

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air Vapors and 
Particulates in Air - 

Entire Site

 
Maintenance/Occ

upational 

Child and 
Adult

Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to U.S. EPA 
generic SSLs for transfers from soil to air.

Groundwater Groundwater Surficial Aquifer Excavation/Const
ruction and 

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site Quant Excavation/construction activities may occur at the site and workers may be 
exposed by direct contact with groundwater.

Occupational 
Workers

Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Recreational Users Adult Ingestion On-site None Direct contact with groundwater is not expected to occur for future recreational 
users.

Dermal On-site None Direct contact with groundwater is not expected to occur for future recreational 
users.

Residents Child and 
Adult

Ingestion On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Dermal On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Air Vapors Excavation/Const
ruction/ 

Maintenance/Occ
upational 

W k d

Adult Inhalation On-site None Minimal exposure is anticipated (i.e., so low that it is not worth quantifying).

Residents Child and 
Adult

Inhalation On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.
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Scenario 

Timeframe Medium Exposure 
Medium Exposure Point Receptor 

Population
Receptor 

Age
Exposure 

Route
On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Surface Water Surface Water On-site Streams, 
Ponded Water and 

Excavation/Const
ruction and 

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low that it is not worth quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low that it is not worth quantifying).
Occupational 

Workers
Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 

occupational use in the future.
Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 

occupational use in the future.
Recreational 

Users
Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 

be turned into a state park in the future.
Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 

be turned into a state park in the future.
Residents Child and 

Adult
Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Air On-site Streams, 

Ponded Water and 
Draingeways 

Excavation/Const
uction/ 

Maintenance/Occ
upational 
W k

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, 
Ponded Water and 

Excavation/Const
ruction and 

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low that it is not worth quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low that it is not worth quantifying).
Occupational 

Workers
Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 

occupational use in the future.
Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 

occupational use in the future.
Recreational 

Users
Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 

be turned into a state park in the future.
Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 

be turned into a state park in the future.
Residents Adult and 

Child
Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Air On-site Streams, 

Ponded Water and 
Draingeways 

Excavation/Const
uction/ 

Maintenance/Occ
upational 
W k

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low that it is not worth quantifying).

Footnotes:
1    Surface soil is defined as soil collected from 0 to 2 feet below ground surface (bgs).
2    Quantitative.
3    Qualitative.
4    Soil screening levels (U.S. EPA, May 1996).
5    Surface/subsurface soil is defined as soil collected from 0 to 10 feet bgs; no exposure to soil at depths below 10 feet bgs is anticipated.
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Scenario Timeframe: Current / Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS        
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background ?   

(4)

Risk-Based 
COPC 

Screening Level 
(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)

VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 0.006 J 0.006 J mg/kg 04SB120102 1/14 0.003 - 0.004 0.006 NA 1200 sat 1800 IDEM No BSL
67-64-1 ACETONE 0.043 0.043 mg/kg 04SB030102 1/14 0.013 - 0.046 0.043 NA 160 N 3900 IDEM No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.004 J mg/kg 04SB120102 1/14 0.003 - 0.005 0.004 NA 9.1 C 120 IDEM No BSL
1330-20-7 XYLENES, TOTAL 0.004 0.006 mg/kg B090102, 04SB100 4/14 0.003 - 0.004 0.006 NA 27 N 4800 IDEM No BSL
SEMIVOLATILE ORGANICS
83-32-9 ACENAPHTHENE 0.008 0.008 mg/kg 04SS010002 1/14 0.008 - 6 0.008 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.03 0.03 mg/kg 04SS010002 1/14 0.008 - 6 0.03 NA 370(7) N 9500(7) IDEM No BSL
120-12-7 ANTHRACENE 0.038 0.038 mg/kg 04SS010002 1/14 0.008 - 6 0.038 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.18 2.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.8 NA 0.62 C 5 IDEM Yes ASL
50-32-8 BENZO(A)PYRENE 0.23 J 3 J mg/kg 04SB030002 2/14 0.008 - 5.8 3 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.65 J 4.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 4.8 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.14 J 3.7 J mg/kg 04SB030002 2/14 0.008 - 5.8 3.7 NA 230(8) N 5500(8) IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.54 0.54 mg/kg 04SB110002 1/14 0.38 - 6 0.54 NA 35 C 300 IDEM No BSL
218-01-9 CHRYSENE 0.24 2.9 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.9 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.028 J 0.028 J mg/kg 04SS010002 1/14 0.008 - 6 0.028 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.28 5.4 J mg/kg 04SB030002 2/14 0.008 - 5.8 5.4 NA 230 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.12 J 2.2 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.2 NA 0.62 C 5 IDEM Yes ASL
91-20-3 NAPHTHALENE 0.008 0.008 mg/kg 04SS010002 1/14 0.008 - 6 0.008 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.11 3.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 3.8 NA 230(8) N 5500(8) IDEM No BSL
129-00-0 PYRENE 0.4 J 6 mg/kg 04SB030002 2/14 0.008 - 5.8 6 NA 230 N 5500 IDEM No BSL
PESTICIDES
50-29-3 4,4'-DDT 0.008 0.11 mg/kg 04SB050002 2/14 0.0038 - 0.059 0.11 NA 1.7 C 20 IDEM No BSL
959-98-8 ENDOSULFAN I 0.0073 0.0081 mg/kg 04SB090002 2/14 0.0019 - 0.03 0.0081 NA 37(9) N 1100(9) IDEM No BSL
HERBICIDES
93-76-5 2,4,5-T 0.0083 0.012 mg/kg 04SB100002 2/14 0.0031 - 0.048 0.012 NA 61 N NA IDEM No BSL
94-75-7 2,4-D 0.007 0.045 J mg/kg 04SB100002 4/14 0.0031 - 0.048 0.045 NA 69 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0029 0.22 mg/kg 04SB050002 3/12 0.00077 - 0.012 0.22 NA 3 C 20 IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 3980 J 9980 J mg/kg 04SB080002 14/14  --- 9980 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 0.98 0.98 mg/kg 04SB070002 1/14 0.79 - 0.97 0.98 No 3.1 N 140 IDEM No BSL,BKG
7440-38-2 ARSENIC 3.5 7.3 mg/kg 04SS010002 14/14  --- 7.3 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 26 15600 mg/kg 04SS010002 14/14  --- 15600 No 540 N 23000 IDEM No BKG
7440-41-7 BERYLLIUM 0.45 0.61 mg/kg 04SB110002 4/14 0.85 - 0.91 0.61 No 15 N 680 IDEM No BSL,BKG
7440-43-9 CADMIUM 0.58 5.8 mg/kg 04SB060002 4/14 0.43 - 0.91 5.8 Yes 3.7 N 12 IDEM Yes ASL
7440-70-2 CALCIUM 964 145000 J mg/kg 04SS010002 4/14 215 - 4570 145000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 7.3 16.5 mg/kg 04SB020002 14/14  --- 16.5 No 30(10) C 430(10) IDEM No BSL,BKG
7440-48-4 COBALT 3.9 11.4 mg/kg 04SB090002 14/14  --- 11.4 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 6.8 53.2 mg/kg 04SB100002 14/14  --- 53.2 Yes 310 N 13000 IDEM No BSL
7439-89-6 IRON 10400 J 20800 J mg/kg 04SB070002 14/14  --- 20800 No 2300 N NA IDEM No BKG
7439-92-1 LEAD 7.5 J 70 J mg/kg 04SB100002 14/14  --- 70 No 400(11) N 400 IDEM No BSL,BKG
7439-95-4 MAGNESIUM 564 J 10400 J mg/kg 04SS010002 14/14  --- 10400 No NA NA IDEM No NUT, BKG
7439-96-5 MANGANESE 194 611 J mg/kg 04SB110002 14/14  --- 611 No 180 N NA IDEM No BKG
7439-97-6 MERCURY 0.04 0.98 mg/kg 04SB120002 2/14 0.03 - 0.2 0.98 No 2.3(12) N 55 IDEM No BSL,BKG
7440-02-0 NICKEL 7.2 18.3 J mg/kg 04SB050002 14/14  --- 18.3 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 244 J 454 J mg/kg 04SB100002 4/14 426 - 457 454 No NA NA IDEM No NUT, BKG
7440-31-5 TIN 50.8 J 50.8 J mg/kg 04SB070002 1/14 4 - 4.9 50.8 Yes 4700 N NA IDEM No BSL
7440-62-2 VANADIUM 11.7 22.2 mg/kg 04SB090002 14/14  --- 22.2 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 26.2 296 mg/kg 04SB100002 14/14  --- 296 Yes 2,300 N 100000 IDEM No BSL
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Scenario Timeframe: Current / Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS        
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background ?   

(4)

Risk-Based 
COPC 

Screening Level 
(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY 9.8 13 meq/100 g 04SB070002 2/2  --- 13 NA NA NA IDEM No NTX

57-12-5 CYANIDE 1.3 37 J mg/kg 04SS010002 2/14 0.6 - 1 37 NA 120 N 3700 IDEM No BSL
PH 5.2 J 5.5 J S.U. 04SB070002 2/2  --- 5.5 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 5100 6100 mg/kg 04SB070002 2/2  --- 6100 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Inegrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC N = Nocarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not available.
       target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer sat = Soil saturation concentration.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). S.U. = Standard units.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based MEQ/100 g = Milliequivalent per 100 grams.
       COPC screening level and/or an ARAR/TBC(s).
7     Acenaphthene is used as a surrogate for acenaphthylene. Rationale Codes:
8     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Selection as a COPC:
9     Endosulfan is used as a surrogate for Endosulfan I.   ASL = Above COPC screening level/ARAR/TBC.
10   Hexavalent Chromium.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994) For Elimination as a COPC:
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001)   BKG = Within background levels.

  BSL = Below COPC screening level/ARAR/TBC.
  NTX = No toxicity information.

Associated Samples:   NUT = Essential nutrient.

04SB090002 04SB020002 04SB070002 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
04SB090102 04SB020102 04SB070102
04SB100002 04SB030002 04SB080002
04SB100102 04SB030102 04SB080102
04SB110002 04SB040002 04SB120002
04SB110102 04SB040102 04SB120102
04SS020002 04SB050002 04SS010002
04SS020102 04SB050102 04SS010102
04SB010002 04SB060002
04SB010102 04SB060102
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Scenario Timeframe: Current / Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for 

Migration to 
Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 0.006 J 0.006 J mg/kg 04SB120102 1/14 0.003 - 0.004 0.006 NA 0.1 N 1200 1.9 No BSL
67-64-1 ACETONE 0.043 0.043 mg/kg 04SB030102 1/14 0.013 - 0.046 0.043 NA 0.8 N 100000 3.1 No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.004 J mg/kg 04SB120102 1/14 0.003 - 0.005 0.004 NA 0.001 C 13 0.023 Yes ASL

1330-20-7 XYLENES, TOTAL 0.004 0.006 mg/kg 04SB090102, 
04SB100102 4/14 0.003 - 0.004 0.006 NA 10 N 410 190 No BSL

SEMIVOLATILE ORGANICS
83-32-9 ACENAPHTHENE 0.008 0.008 mg/kg 04SS010002 1/14 0.008 - 6 0.008 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.03 0.03 mg/kg 04SS010002 1/14 0.008 - 6 0.03 NA 29(8) N NA NA No BSL
120-12-7 ANTHRACENE 0.038 0.038 mg/kg 04SS010002 1/14 0.008 - 6 0.038 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.18 2.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.8 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.23 J 3 J mg/kg 04SB030002 2/14 0.008 - 5.8 3 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.65 J 4.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 4.8 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.14 J 3.7 J mg/kg 04SB030002 2/14 0.008 - 5.8 3.7 NA 210(9) N NA 570(9) No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.54 0.54 mg/kg 04SB110002 1/14 0.38 - 6 0.54 NA 180 C 31000 3600 No BSL
218-01-9 CHRYSENE 0.24 2.9 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.9 NA 8 C NA 25 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0 J 0.028 J mg/kg 04SS010002 1/14 0.008 - 6 0.028 NA 0.08 C NA 18 No BSL
206-44-0 FLUORANTHENE 0.28 5.4 J mg/kg 04SB030002 2/14 0.008 - 5.8 5.4 NA 210 N NA 880 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.1 J 2.2 J mg/kg 04SB030002 2/14 0.008 - 5.8 2.2 NA 0.7 C NA 3.1 Yes ASL
91-20-3 NAPHTHALENE 0.008 0.008 mg/kg 04SS010002 1/14 0.008 - 6 0.008 NA 4 N NA 0.7 No BSL
85-01-8 PHENANTHRENE 0 3.8 J mg/kg 04SB030002 2/14 0.008 - 5.8 3.8 NA 210(9) N NA 570(9) No BSL
129-00-0 PYRENE 0.4 J 6 mg/kg 04SB030002 2/14 0.008 - 5.8 6 NA 210 N NA 570 No BSL
PESTICIDES
50-29-3 4,4'-DDT 0.008 0.11 mg/kg 04SB050002 2/14 0.0038 - 0.059 0.11 NA 2 C NA 260 No BSL
959-98-8 ENDOSULFAN I 0.0073 0.0081 mg/kg 04SB090002 2/14 0.0019 - 0.03 0.0081 NA 0.9(10) N NA 20(10) No BSL
HERBICIDES
93-76-5 2,4,5-T 0.0083 0.012 mg/kg 04SB100002 2/14 0.0031 - 0.048 0.012 NA NA N NA NA No NTX
94-75-7 2,4-D 0.007 0.045 J mg/kg 04SB100002 4/14 0.0031 - 0.048 0.045 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 0.0029 0.22 mg/kg 04SB050002 3/12 0.00077 - 0.012 0.22 NA 0.001 C NA 0.028 Yes ASL
INORGANICS
7429-90-5 ALUMINUM 3980 J 9980 J mg/kg 04SB080002 14/14  --- 9980 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 0.98 0.98 mg/kg 04SB070002 1/14 0.79 - 0.97 0.98 No 0.3 N NA 5.4 No BKG
7440-38-2 ARSENIC 3.5 7.3 mg/kg 04SS010002 14/14  --- 7.3 No 1 C 750 29 No BKG
7440-39-3 BARIUM 26 15600 mg/kg 04SS010002 14/14  --- 15600 No 82 N 690000 1600 No BKG
7440-41-7 BERYLLIUM 0.45 0.61 mg/kg 04SB110002 4/14 0.85 - 0.91 0.61 No 3 N 1300 63 No BSL,BKG
7440-43-9 CADMIUM 0.58 5.8 mg/kg 04SB060002 4/14 0.43 - 0.91 5.8 Yes 0.4 N 1800 7.5 Yes ASL
7440-70-2 CALCIUM 964 145000 J mg/kg 04SS010002 4/14 215 - 4570 145000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 7.3 16.5 mg/kg 04SB020002 14/14  --- 16.5 No 2 C 270 38 No BKG
7440-48-4 COBALT 3.9 11.4 mg/kg 04SB090002 14/14  --- 11.4 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 6.8 53.2 mg/kg 04SB100002 14/14  --- 53.2 Yes NA N NA 580 No BSL
7439-89-6 IRON 10400 J 20800 J mg/kg 04SB070002 14/14  --- 20800 No NA N NA NA No NTX, BKG
7439-92-1 LEAD 7.5 J 70 J mg/kg 04SB100002 14/14  --- 70 No NA N NA 81 No BSL,BKG
7439-95-4 MAGNESIUM 564 J 10400 J mg/kg 04SS010002 14/14  --- 10400 No NA NA NA No NUT, BKG
7439-96-5 MANGANESE 194 611 J mg/kg 04SB110002 14/14  --- 611 No NA N NA NA No NTX, BKG
7439-97-6 MERCURY 0.04 0.98 mg/kg 04SB120002 2/14 0.03 - 0.2 0.98 No 0.1 N 10 2.1 No BKG
7440-02-0 NICKEL 7.2 18.3 J mg/kg 04SB050002 14/14  --- 18.3 No 7 N 13000 950 No BKG
7440-09-7 POTASSIUM 244 J 454 J mg/kg 04SB100002 4/14 426 - 457 454 No NA NA NA No NUT, BKG
7440-31-5 TIN 50.8 J 50.8 J mg/kg 04SB070002 1/14 4 - 4.9 50.8 Yes NA N NA NA No NTX
7440-62-2 VANADIUM 11.7 22.2 mg/kg 04SB090002 14/14  --- 22.2 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 26.2 296 mg/kg 04SB100002 14/14  --- 296 Yes 620 N NA 14000 No BSL
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Scenario Timeframe: Current / Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for 

Migration to 
Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY 9.8 13 meq/100 g 04SB070002 2/2  --- 13 NA NA NA NA No NTX

57-12-5 CYANIDE 1.3 37 J mg/kg 04SS010002 2/14 0.6 - 1 37 NA NA NA 150 No BSL
PH 5.2 J 5.5 J S.U. 04SB070002 2/2  --- 5.5 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 5100 6100 mg/kg 04SB070002 2/2  --- 6100 NA NA NA NA No NTX

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Inegrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for migration from soil to ground water (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC N = Nocarcinogen.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to NA = Not applicable/not available.
        groundwater value represents a dilution and attenuation factor (DAF) of 1. sat = Soil saturation concentration.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). meq/100 g = Milliequivalent per 100 grams.
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. S.U. = Standard units.
8     Acenaphthene is used as a surrogate for acenaphthylene.
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. Rationale Codes:
10    Endosulfan is used as a surrogate for Endosulfan I. For Selection as a COPC:

  ASL = Above COPC screening level/ARAR/TBC.

Associated Samples: For Elimination as a COPC:
  BKG = Within background levels.

04SB090002 04SB020002 04SB070002   BSL = Below COPC screening level/ARAR/TBC.
04SB090102 04SB020102 04SB070102
04SB100002 04SB030002 04SB080002
04SB100102 04SB030102 04SB080102   NTX = No toxicity information.
04SB110002 04SB040002 04SB120002   NUT = Essential nutrient.
04SB110102 04SB040102 04SB120102
04SS020002 04SB050002 04SS010002 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
04SS020102 04SB050102 04SS010102
04SB010002 04SB060002
04SB010102 04SB060102
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based 
COPC 

Screening Level 
(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 0.006 J 0.006 J mg/kg 04SB120102 1/26 0.003 - 0.008 0.006 NA 1200 sat 1800 IDEM No BSL
67-64-1 ACETONE 0.021 0.063 mg/kg 04SB030406 4/26 0.013 - 0.046 0.063 NA 160 N 3900 IDEM No BSL
75-15-0 CARBON DISULFIDE 0.01 0.01 mg/kg 04SB030406 1/26 0.003 - 0.004 0.01 NA 36 N 900 IDEM No BSL
100-41-4 ETHYLBENZENE 0.01 0.01 mg/kg 04SB030406 1/26 0.003 - 0.004 0.01 NA 8.9 C 4600 IDEM No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.007 J mg/kg 04SB110810 3/26 0.003 - 0.008 0.007 NA 9.1 C 120 IDEM No BSL
108-88-3 TOLUENE 0.005 0.005 mg/kg 04SB110810 1/26 0.003 - 0.008 0.005 NA 520 sat 1700 IDEM No BSL
75-69-4 TRICHLOROFLUOROMETHANE 0.004 0.004 mg/kg 04SB110810 1/26 0.003 - 0.008 0.004 NA 39 N NA IDEM No BSL
1330-20-7 XYLENES, TOTAL 0.004 0.008 mg/kg 04SB110810 7/26 0.003 - 0.008 0.008 NA 27 N 4800 IDEM No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.047 0.047 mg/kg 04SB020608 1/26 0.008 - 8.1 0.047 NA 5.6(7) N 3200(7) IDEM No BSL
83-32-9 ACENAPHTHENE 0.008 0.008 mg/kg 04SS010002 1/26 0.008 - 8.1 0.008 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.03 0.03 mg/kg 04SS010002 1/26 0.008 - 8.1 0.03 NA 370(8) N 9500(8) IDEM No BSL
120-12-7 ANTHRACENE 0.038 0.038 mg/kg 04SS010002 1/26 0.008 - 8.1 0.038 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.18 4.8 J mg/kg 04SB030406 3/26 0.008 - 6.8 4.8 NA 0.62 C 5 IDEM Yes ASL
50-32-8 BENZO(A)PYRENE 0.23 J 4.5 J mg/kg 04SB030406 4/26 0.008 - 6.8 4.5 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.016 J 6.7 J mg/kg 04SB030406 5/26 0.008 - 6.8 6.7 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.14 J 4.3 J mg/kg 04SB030406 4/26 0.008 - 6.8 4.3 NA 230(9) N 5500(9) IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.44 0.54 mg/kg 04SB110002 2/26 0.37 - 6.8 0.54 NA 35 C 300 IDEM No BSL
218-01-9 CHRYSENE 0.011 4.8 J mg/kg 04SB030406 5/26 0.008 - 6.8 4.8 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.028 J 0.028 J mg/kg 04SS010002 1/26 0.008 - 8.1 0.028 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.017 9 mg/kg 04SB030406 5/26 0.008 - 6.8 9 NA 230 N 6300 IDEM No BSL
86-73-7 FLUORENE 0.009 0.009 mg/kg 04SB020608 1/26 0.008 - 8.1 0.009 NA 260 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.12 J 3 J mg/kg 04SB030406 3/26 0.008 - 6.8 3 NA 0.62 C 5 IDEM Yes ASL
91-20-3 NAPHTHALENE 0.008 0.01 mg/kg 04SB020608 2/26 0.008 - 8.1 0.01 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.009 4.2 J mg/kg 04SB030406 6/26 0.008 - 6.8 4.2 NA 230(9) N 5500(9) IDEM No BSL
129-00-0 PYRENE 0.019 8.9 mg/kg 04SB030406 5/26 0.008 - 6.8 8.9 NA 230 N 5500 IDEM No BSL
PESTICIDES
50-29-3 4,4'-DDT 0.008 0.11 mg/kg 04SB050002 2/25 0.0037 - 0.08 0.11 NA 1.7 C 20 IDEM No BSL
11097-69-1 AROCLOR-1254 2.1 2.1 mg/kg 04SB020608 1/26 0.037 - 0.8 2.1 NA 0.22 C 1.8 IDEM Yes ASL
319-86-8 DELTA-BHC 0.0023 J 0.0023 J mg/kg 04SB120810 1/26 0.0019 - 0.041 0.0023 NA 0.09(10) C 0.99(10) IDEM No BSL
959-98-8 ENDOSULFAN I 0.0073 0.0081 mg/kg 04SB090002 2/26 0.0019 - 0.041 0.0081 NA 37(11) N 1100(11) IDEM No BSL
1024-57-3 HEPTACHLOR EPOXIDE 0.0076 0.0076 mg/kg 04SB020608 1/26 0.0019 - 0.041 0.0076 NA 0.053 C 0.47 IDEM No BSL
HERBICIDES
93-76-5 2,4,5-T 0.0048 J 0.012 mg/kg 04SB100002 3/26 0.003 - 0.065 0.012 NA 61 N NA IDEM No BSL
94-75-7 2,4-D 0.007 0.045 J mg/kg 04SB100002 5/26 0.003 - 0.065 0.045 NA 69 N NA IDEM No BSL
88-85-7 DINOSEB 0.005 0.005 mg/kg 04SB060709 1/26 0.003 - 0.065 0.005 NA 6.1 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0029 0.22 mg/kg 04SB050002 6/24 0.00075 - 0.016 0.22 NA 3 C 20 IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 2040 J 9980 J mg/kg 04SB080002 26/26  --- 9980 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 0.98 4.9 mg/kg 04SB040608 5/26 0.79 - 0.97 4.9 Yes 3.1 N 140 IDEM Yes ASL
7440-38-2 ARSENIC 2.2 11.6 mg/kg 04SB120810 26/26  --- 11.6 Yes 0.39 C 3.9 IDEM Yes ASL
7440-39-3 BARIUM 24.5 15600 mg/kg 04SS010002 26/26  --- 15600 Yes 540 N 23000 IDEM Yes ASL
7440-41-7 BERYLLIUM 0.45 0.81 mg/kg 04SB110810 8/26 0.82 - 1.3 0.81 Yes 15 N 680 IDEM No BSL
7440-43-9 CADMIUM 0.44 5.8 mg/kg 04SB060002 9/26 0.43 - 0.94 5.8 Yes 3.7 N 12 IDEM Yes ASL
7440-70-2 CALCIUM 303 145000 J mg/kg 04SS010002 10/26 215 - 4680 145000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 5.4 138 mg/kg 04SB020608 26/26  --- 138 Yes 30(12) C 430(12) IDEM Yes ASL
7440-48-4 COBALT 2.6 19.6 mg/kg 04SB120810 26/26  --- 19.6 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 6.4 79.4 mg/kg 04SB020608 26/26  --- 79.4 Yes 310 N 13000 IDEM No BSL
7439-89-6 IRON 5990 J 144000 J mg/kg 04SB020608 26/26  --- 144000 Yes 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 6.4 J 70 J mg/kg 04SB100002 26/26  --- 70 Yes 400(13) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 521 J 10400 J mg/kg 04SS010002 26/26  --- 10400 Yes NA NA IDEM No NUT
7439-96-5 MANGANESE 113 2000 mg/kg 04SB010204 26/26  --- 2000 Yes 180 N NA IDEM Yes ASL
7439-97-6 MERCURY 0.04 0.98 mg/kg 04SB120002 5/26 0.03 - 0.2 0.98 Yes 2.3(14) N 55 IDEM No BSL
7440-02-0 NICKEL 7.2 111 J mg/kg 04SB020608 26/26  --- 111 Yes 160 N 6900 IDEM No BSL
7440-09-7 POTASSIUM 244 J 454 J mg/kg 04SB100002 8/26 409 - 630 454 No NA NA IDEM No NUT, BKG
7782-49-2 SELENIUM 1.7 J 2.1 J mg/kg 04SB080810 2/26 0.4 - 1.3 2.1 Yes 39 N 1700 IDEM No BSL
7440-31-5 TIN 7.7 J 50.8 J mg/kg 04SB070002 4/26 4 - 4.9 50.8 Yes 4700 N NA IDEM No BSL
7440-62-2 VANADIUM 9.4 22.2 mg/kg 04SB090002 26/26  --- 22.2 Yes 55 N NA IDEM No BSL
7440-66-6 ZINC 24.2 296 mg/kg 04SB100002 26/26  --- 296 Yes 2,300 N 100000 IDEM No BSL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based 
COPC 

Screening Level 
(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 2.8 13 meq/100 g 04SB070002 6/6  --- 13 NA NA NA IDEM No NTX
57-12-5 CYANIDE 1.3 37 J mg/kg 04SS010002 2/26 0.6 - 1 37 NA 120 N 3700 IDEM No BSL

PH 5.2 J 7.1 J S.U. 04SB010204 6/6  --- 7.1 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1200 7500 mg/kg 04SB010204 5/6 10000 7500 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. C = Carcinogen.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential cxoncern.
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not available.
       target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer sat = Soil saturation concentration.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). meq/100 g = Milliequivalent per 100 grams.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based S.U. = Standard units.
       COPC screening level and/or an ARAR/TBC(s).
7     Naphthalene is used as a surrogate for 2-methylnaphthalene. Rationale Codes:
8     Acenaphthene is used as a surrogate for acenaphthylene. For Selection as a COPC:
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above COPC screening level/ARAR/TBC.
10    Alpha-BHC is used as a surrogate for delta-BHC.
11    Endosulfan is used as a surrogate for Endosulfan I. For Elimination as a COPC:
12   Hexavalent Chromium.   BKG = Within background levels.
13    OSWER soil screening level for residential land use (U.S. EPA, July 1994)   BSL = Below COPC screening level/ARAR/TBC.
14   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001)   NTX = No toxicity information.

  NUT = Essential nutrient.

Associated Samples: Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
04SB090002 04SB010002 04SB060002 04SB110810
04SB090102 04SB010102 04SB060102 04SB010204
04SB100002 04SB020002 04SB070002 04SB020608
04SB100102 04SB020102 04SB070102 04SB030406
04SB110002 04SB030002 04SB080002 04SB040608
04SB110102 04SB030102 04SB080102 04SB050204
04SS020002 04SB040002 04SB120002 04SB060709
04SS020102 04SB040102 04SB120102 04SB070507
04SB090810 04SB050002 04SS010002 04SB080810
04SB100608 04SB050102 04SS010102 04SB120810
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for 

Migration to 
Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 0.006 J 0.006 J mg/kg 04SB120102 1/26 0.003 - 0.008 0.006 NA 0.1 N 1200 1.9 No BSL
67-64-1 ACETONE 0.021 0.063 mg/kg 04SB030406 4/26 0.013 - 0.046 0.063 NA 0.8 N 100000 3.1 No BSL
75-15-0 CARBON DISULFIDE 0.01 0.01 mg/kg 04SB030406 1/26 0.003 - 0.004 0.01 NA 2 N 720 10 No BSL
100-41-4 ETHYLBENZENE 0.01 0.01 mg/kg 04SB030406 1/26 0.003 - 0.004 0.01 NA 0.7 N 400 13 No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.007 J mg/kg 04SB110810 3/26 0.003 - 0.008 0.007 NA 0.001 C 13 0.023 Yes ASL
108-88-3 TOLUENE 0.005 0.005 mg/kg 04SB110810 1/26 0.003 - 0.008 0.005 NA 0.6 N 650 12 No BSL
75-69-4 TRICHLOROFLUOROMETHANE 0.004 0.004 mg/kg 04SB110810 1/26 0.003 - 0.008 0.004 NA NA N NA NA No NTX
1330-20-7 XYLENES, TOTAL 0.004 0.008 mg/kg 04SB110810 7/26 0.003 - 0.008 0.008 NA 10 N 410 190 No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.047 0.047 mg/kg 04SB020608 1/26 0.008 - 8.1 0.047 NA 4(8) N NA 0.7(8) No BSL
83-32-9 ACENAPHTHENE 0.008 0.008 mg/kg 04SS010002 1/26 0.008 - 8.1 0.008 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.03 0.03 mg/kg 04SS010002 1/26 0.008 - 8.1 0.03 NA 29(9) N NA 130(9) No BSL
120-12-7 ANTHRACENE 0.038 0.038 mg/kg 04SS010002 1/26 0.008 - 8.1 0.038 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.18 4.8 J mg/kg 04SB030406 3/26 0.008 - 6.8 4.8 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.23 J 4.5 J mg/kg 04SB030406 4/26 0.008 - 6.8 4.5 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.016 J 6.7 J mg/kg 04SB030406 5/26 0.008 - 6.8 6.7 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.14 J 4.3 J mg/kg 04SB030406 4/26 0.008 - 6.8 4.3 NA 210(10) N NA 570(10) No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.44 0.54 mg/kg 04SB110002 2/26 0.37 - 6.8 0.54 NA 180 C 31000 3600 No BSL
218-01-9 CHRYSENE 0 4.8 J mg/kg 04SB030406 5/26 0.008 - 6.8 4.8 NA 8 C NA 25 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.028 J 0.028 J mg/kg 04SS010002 1/26 0.008 - 8.1 0.028 NA 0.08 C NA 18 No BSL
206-44-0 FLUORANTHENE 0.0 9 mg/kg 04SB030406 5/26 0.008 - 6.8 9 NA 210 N NA 880 No BSL
86-73-7 FLUORENE 0.009 0.009 mg/kg 04SB020608 1/26 0.008 - 8.1 0.009 NA 28 N NA 170 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.12 J 3 J mg/kg 04SB030406 3/26 0.008 - 6.8 3 NA 0.7 C NA 3.1 Yes ASL
91-20-3 NAPHTHALENE 0.008 0.01 mg/kg 04SB020608 2/26 0.008 - 8.1 0.01 NA 4 N NA 0.7 No BSL
85-01-8 PHENANTHRENE 0 4.2 J mg/kg 04SB030406 6/26 0.008 - 6.8 4.2 NA 210(10) N NA 570(10) No BSL
129-00-0 PYRENE 0.019 8.9 mg/kg 04SB030406 5/26 0.008 - 6.8 8.9 NA 210 N NA 570 No BSL
PESTICIDES
50-29-3 4,4'-DDT 0.008 0.11 mg/kg 04SB050002 2/25 0.0037 - 0.08 0.11 NA 2 C NA 260 No BSL
11097-69-1 AROCLOR-1254 2.1 2.1 mg/kg 04SB020608 1/26 0.037 - 0.8 2.1 NA NA C NA 6.2 No BSL
319-86-8 DELTA-BHC 0.0023 J 0.0023 J mg/kg 04SB120810 1/26 0.0019 - 0.041 0.0023 NA 0.00003(11) C 0.8 0.0072 Yes ASL
959-98-8 ENDOSULFAN I 0.0073 0.0081 mg/kg 04SB090002 2/26 0.0019 - 0.041 0.0081 NA 0.9(12) N NA 20(12) No BSL
1024-57-3 HEPTACHLOR EPOXIDE 0.0076 0.0076 mg/kg 04SB020608 1/26 0.0019 - 0.041 0.0076 NA 0.03 C 5 0.67 No BSL
HERBICIDES
93-76-5 2,4,5-T 4.8 J 0.012 mg/kg 04SB100002 3/26 0.003 - 0.065 0.012 NA NA N NA NA No NTX
94-75-7 2,4-D 7 0.045 J mg/kg 04SB100002 5/26 0.003 - 0.065 0.045 NA NA N NA NA No NTX
88-85-7 DINOSEB 5 0.005 mg/kg 04SB060709 1/26 0.003 - 0.065 0.005 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 2.9 0.22 mg/kg 04SB050002 6/24 0.00075 - 0.016 0.22 NA 0.001 C NA 0.028 Yes ASL
INORGANICS
7429-90-5 ALUMINUM 2040 J 9980 J mg/kg 04SB080002 26/26  --- 9980 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 0.98 4.9 mg/kg 04SB040608 5/26 0.79 - 0.97 4.9 Yes 0.3 N NA 5.4 Yes ASL
7440-38-2 ARSENIC 2.2 11.6 mg/kg 04SB120810 26/26  --- 11.6 Yes 1 C 750 29 Yes ASL
7440-39-3 BARIUM 24.5 15600 mg/kg 04SS010002 26/26  --- 15600 Yes 82 N 690000 1600 Yes ASL
7440-41-7 BERYLLIUM 0.45 0.81 mg/kg 04SB110810 8/26 0.82 - 1.3 0.81 Yes 3 N 1300 63 No BSL
7440-43-9 CADMIUM 0.44 5.8 mg/kg 04SB060002 9/26 0.43 - 0.94 5.8 Yes 0.4 N 1800 7.5 Yes ASL
7440-70-2 CALCIUM 303 145000 J mg/kg 04SS010002 10/26 215 - 4680 145000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 5.4 138 mg/kg 04SB020608 26/26  --- 138 Yes 2 C 270 38 Yes ASL
7440-48-4 COBALT 2.6 19.6 mg/kg 04SB120810 26/26  --- 19.6 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 6.4 79.4 mg/kg 04SB020608 26/26  --- 79.4 Yes NA N NA 580 No BSL
7439-89-6 IRON 5990 J 144000 J mg/kg 04SB020608 26/26  --- 144000 Yes NA N NA NA No NTX
7439-92-1 LEAD 6.4 J 70 J mg/kg 04SB100002 26/26  --- 70 Yes NA N NA 81 No BSL
7439-95-4 MAGNESIUM 521 J 10400 J mg/kg 04SS010002 26/26  --- 10400 Yes NA NA NA No NUT
7439-96-5 MANGANESE 113 2000 mg/kg 04SB010204 26/26  --- 2000 Yes NA N NA NA No NTX
7439-97-6 MERCURY 0.04 0.98 mg/kg 04SB120002 5/26 0.03 - 0.2 0.98 Yes 0.1 N 10 2.1 Yes ASL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for 

Migration to 
Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

7440-02-0 NICKEL 7.2 111 J mg/kg 04SB020608 26/26  --- 111 Yes 7 N 13000 950 Yes ASL
7440-09-7 POTASSIUM 244 J 454 J mg/kg 04SB100002 8/26 409 - 630 454 No NA NA NA No NUT, BKG
7782-49-2 SELENIUM 1.7 J 2.1 J mg/kg 04SB080810 2/26 0.4 - 1.3 2.1 Yes 0.3 N NA 5.2 Yes ASL
7440-31-5 TIN 7.7 J 50.8 J mg/kg 04SB070002 4/26 4 - 4.9 50.8 Yes NA N NA NA No NTX
7440-62-2 VANADIUM 9.4 22.2 mg/kg 04SB090002 26/26  --- 22.2 Yes 300 N NA NA No BSL
7440-66-6 ZINC 24.2 296 mg/kg 04SB100002 26/26  --- 296 Yes 620 N NA 14000 No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 2.8 13 meq/100 g 04SB070002 6/6  --- 13 NA NA NA NA No NTX
57-12-5 CYANIDE 1.3 37 J mg/kg 04SS010002 2/26 0.6 - 1 37 NA NA NA 150 No BSL

pH 5.2 J 7.1 J S.U. 04SB010204 6/6  --- 7.1 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1200 7500 mg/kg 04SB010204 5/6 10000 - 10000 7500 NA NA NA NA No NTX

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. CAS = Chemical abstract services.
3    The maximum detected concentration is used for screening purposes. C = Carcinogen.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for migration from soil to ground water (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC N = Noncarcinogen.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to NA = Not applicable/not available.
        groundwater value represents a dilution and attenuation factor (DAF) of 1. meq/100 g = Milliequivalent per 100 grams.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). S.U. = Standard units.
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. sat = Soil saturation concentration.
8     Naphthalene is used as a surrogate for 2-methylnaphthalene.
9     Acenaphthene is used as a surrogate for acenaphthylene. Rationale Codes:
10    Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Selection as a COPC:
11    Alpha-BHC is used as a surrogate for delta-BHC.   ASL = Above COPC screening level/ARAR/TBC.
12    Endosulfan is used as a surrogate for Endosulfan I.

For Elimination as a COPC:
  BKG = Within background levels.

Associated Samples:   BSL = Below COPC screening level/ARAR/TBC.
04SB090002 04SB010002 04SB060002 04SB110810   NTX = No toxicity information.
04SB090102 04SB010102 04SB060102 04SB010204   NUT = Essential nutrient.
04SB100002 04SB020002 04SB070002 04SB020608
04SB100102 04SB020102 04SB070102 04SB030406
04SB110002 04SB030002 04SB080002 04SB040608 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
04SB110102 04SB030102 04SB080102 04SB050204
04SS020002 04SB040002 04SB120002 04SB060709
04SS020102 04SB040102 04SB120102 04SB070507
04SB090810 04SB050002 04SS010002 04SB080810
04SB100608 04SB050102 04SS010102 04SB120810
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration  
(1)

Minimum 
Qualifier

Maximum 
Concentration  

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

SEMIVOLATILE ORGANICS
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2 2 µg/L 04GWT0301 1/8 2 2 NA 4.8 C 6 FED-MCL No BSL

6 IDEM
INORGANICS
7429-90-5 ALUMINUM 513 J 513 J µg/L 04GWT0201 1/8 200 513 ND 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.15 3.6 µg/L 04GW0401 7/8 0.1 3.6 0.31 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 12.2 147 µg/L 04GW0301 8/8  --- 147 25.1 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM 21300 67300 µg/L 04GW0501 7/8 5000 67300 26000 NA NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT 10.1 10.1 µg/L 04GW0401 1/8 3 10.1 ND 73 N NA FED-MCL No BSL

NA IDEM
7439-89-6 IRON 198 J 33300 J µg/L 04GWT0301 7/8 100 33300 324 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM 7060 22400 µg/L 04GW0201 7/8 5000 22400 7400 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 23.4 J 2000 J µg/L 04GWT0301 6/8 15 2000 ND 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7782-49-2 SELENIUM 1.5 2.3 µg/L 04GW0601 2/8 1 2.3 ND 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 SODIUM 7210 7210 µg/L 04GW0601 1/8 5000 7210 ND NA NA FED-MCL No NUT

NA IDEM
FILTERED METALS
7440-38-2 ARSENIC, FILTERED 0.44 0.44 µg/L 04GWT0201-F 1/1  --- 0.44 NA 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM, FILTERED 24.1 24.1 µg/L 04GWT0201-F 1/1  --- 24.1 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 29800 29800 µg/L 04GWT0201-F 1/1  --- 29800 NA NA NA FED-AL No NUT

NA IDEM
7439-89-6 IRON, FILTERED 121 J 121 J µg/L 04GWT0201-F 1/1  --- 121 NA 1100 N 300(7) FED-MCL No BSL

IDEM
7439-95-4 MAGNESIUM, FILTERED 6680 6680 µg/L 04GWT0201-F 1/1  --- 6680 NA NA NA FED-MCL No NUT

NA IDEM

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract service.
4     To determine whether metal concentrations were within background levels,  maximum ground water concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient ground water sample 04GW0101.  If the concentration in the site groundwater J = Estimated Value.
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed / not applicable.
       target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       COPC screening level and/or an ARAR/TBC(s).                  Closure (RISC) residential closure levels for groundwater (IDEM, July 2001).
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).

Rationale Codes:
For Selection as a COPC:

Associated Samples: 04GWT0101      ASL = Above COPC screening level/ARAR/TBC.
04GW0201 04GWT0201
04GW0301 04GWT0201-F For Elimination as a COPC:
04GW0401 04GWT0301      BKG = Within background levels.
04GW0501      BSL = Below COPC screening level/ARAR/TBC.
04GW0601      NTX = No toxicity information.

     NUT = Essential nutrient.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a CO
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Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration  
(1)

Minimum 
Qualifier

Maximum 
Concentration  

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

SEMIVOLATILE ORGANICS
117-84-0 DI-N-OCTYL PHTHALATE 5 5 µg/L 04SW0501 1/4 5 5 NA 730 N NA FED-MCL No BSL

20 IDEM
INORGANICS
7429-90-5 ALUMINUM 561 J 730 J µg/L 04SW0401 2/4 200 730 203 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.48 J 0.9 J µg/L 04SW0401 4/4  --- 0.9 0.6 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 61 J 344 µg/L 04SW0501 4/4  --- 344 59.9 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-70-2 CALCIUM 6490 20000 µg/L 04SW0401 4/4  --- 20000 20800 NA NA FED-MCL No NUT, BKG

NA IDEM
7440-50-8 COPPER 2.5 2.5 µg/L 04SW0401 1/4 2 2.5 ND 140 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 823 J 1240 J µg/L 04SW0301 4/4  --- 1240 1350 1100 N 300(7) FED-MCL No BKG

NA IDEM
7439-92-1 LEAD 1 1.1 µg/L 04SW0401 2/4 1 1.1 ND 15 15 FED-AL No BSL

NA IDEM
7439-95-4 MAGNESIUM 6150 J 7000 J µg/L 04SW0401 3/4 5000 7000 6800 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 64.1 249 µg/L 04SW0401 4/4  --- 249 212 88 N 50(7) FED-AL Yes ASL

NA IDEM
7440-23-5 SODIUM 6290 6590 µg/L 04SW0301 2/4 5000 6590 6910 NA NA FED-MCL No NUT, BKG

NA IDEM
7440-62-2 VANADIUM 2 2 µg/L 04SW0401 1/4 2 2 ND 26 N NA FED-MCL No BSL

NA IDEM
7440-66-6 ZINC 20.5 20.5 µg/L 04SW0501 1/4 10 20.5 ND 1100 N 5000(7) FED-MCL No BSL

11000 IDEM
FILTERED METALS
7429-90-5 ALUMINUM, FILTERED 214 J 214 J µg/L 04SW0401-F 1/4 200 214 ND 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC, FILTERED 0.17 J 0.61 J µg/L 04SW0401-F 4/4  --- 0.61 0.46 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM, FILTERED 57.8 J 313 µg/L 04SW0501-F 4/4  --- 313 58.2 260 N 2000 FED-MCL Yes ASL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 6410 22000 µg/L 04SW0401-F 4/4  --- 22000 22700 NA NA FED-MCL No BSL,BKG

NA IDEM
7439-89-6 IRON, FILTERED 145 J 912 J µg/L 04SW0201-F 4/4  --- 912 952 1100 N 300(7) FED-MCL No BKG

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 6580 J 7610 J µg/L 04SW0401-F 3/4 5000 7610 7360 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE, FILTERED 47 238 µg/L 04SW0401-F 4/4  --- 238 202 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7440-23-5 SODIUM, FILTERED 6180 6520 µg/L 04SW0201-F 2/4 5000 6520 7020 NA NA FED-MCL No NUT, BKG

NA IDEM
7440-66-6 ZINC, FILTERED 15.7 15.7 µg/L 04SW0501-F 1/4 10 15.7 ND 1100 N 5000(7) FED-MCL No BSL

11000 IDEM
MISCELLANEOUS PARAMETERS

HARDNESS 16 79 µg/L 04SW0401 4/4  --- 79 NA NA NA FED-MCL No NTX
NA IDEM

TOTAL SUSPENDED SOLIDS 3 52 µg/L 04SW0501 4/4  --- 52 NA NA NA FED-MCL No NTX
NA IDEM
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Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum surface water concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient surface water sample 04SW0101.  If the concentration in the site surface water J = Estimated value.
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed/not applicable,
       target hazard quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). FED-AL = Federal action level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
       COPC screening level and/or an ARAR/TBC(s). IDEM = Indiana Department of Environmental Management, Risk Integrated System of
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).                  Closure (RISC) residential closure levels for groundwater (IDEM, July 2001).

Associated Samples: Rationale Codes:
04SW0201 04SW0201-F For Selection as a COPC:
04SW0301 04SW0301-F      ASL = Above COPC screening level/ARAR/TBC.
04SW0401 04SW0401-F For Elimination as a COPC:
04SW0501 04SW0501-F      BKG = Within background levels.

     BSL = Below COPC screening level/ARAR/TBC.
     NTX = No toxicity information.
     NUT = Essential nutrient.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.



SWMU 4 - TABLE 2.7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT
SWMU 4, McCOMISH GORGE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 1

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment
Exposure Point: Sediment

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening Level 
(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)

VOLATILE ORGANICS
75-09-2 METHYLENE CHLORIDE 0.004 J 0.008 J mg/kg 04SD030006 3/5 0.004 0.008 NA 9.1 C 120 IDEM No BSL
SEMIVOLATILE ORGANICS
56-55-3 BENZO(A)ANTHRACENE 0.013 0.042 mg/kg 04SD020006 4/5 0.009 0.042 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.014 J 0.047 mg/kg 04SD020006 4/5 0.009 0.047 NA 0.062 C 0.5 IDEM No BSL
205-99-2 BENZO(B)FLUORANTHENE 0.015 J 0.05 mg/kg 04SD020006 4/5 0.009 0.05 NA 0.62 C 5 IDEM No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.027 J 0.036 J mg/kg 04SD020006 2/5 0.009 0.036 NA 230(7) N 5500(7) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.016 J 0.03 mg/kg 04SD020006 4/5 0.009 0.03 NA 6.2 C 50 IDEM No BSL
218-01-9 CHRYSENE 0 0.042 mg/kg 04SD020006 4/5 0.009 0.042 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.011 J 0.014 J mg/kg 04SD020006 2/5 0.009 0.014 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.0 0.088 mg/kg 04SD020006 4/5 0.009 0.088 NA 230 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.024 J 0.032 J mg/kg 04SD020006 2/5 0.009 0.032 NA 0.62 C 5 IDEM No BSL
85-01-8 PHENANTHRENE 0 0.025 mg/kg 04SD030006 3/5 0.009 0.025 NA 230(7) N 5500(7) IDEM No BSL
129-00-0 PYRENE 0.022 0.07 mg/kg 04SD020006 4/5 0.009 0.07 NA 230 N 5500 IDEM No BSL
HERBICIDES
87-86-5 PENTACHLOROPHENOL 0.002 J 0.002 J mg/kg 04SD060006 1/5 0.0084 - 0.0093 0.002 NA 3 C 20 IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 3350 J 6820 J mg/kg 04SD050006 5/5  --- 6820 2650 7600 N NA IDEM No BSL
7440-36-0 ANTIMONY 1.1 J 1.1 J mg/kg 04SD050006 1/5 0.94 - 1 1.1 ND 3.1 N 140 IDEM No BSL
7440-38-2 ARSENIC 1.7 4.7 mg/kg 04SD050006 5/5  --- 4.7 2.8 0.39 C 3.9 IDEM Yes ASL

7440-39-3 BARIUM 39.3 J 334 mg/kg 04SD060006,   
04SD050006 5/5  --- 334 27.1 540 N 23000 IDEM No BSL

7440-70-2 CALCIUM 477 J 1330 J mg/kg 04SD030006 4/5 471 1330 755 NA NA IDEM No NUT
7440-47-3 CHROMIUM 6.1 J 10.7 mg/kg 04SD050006 5/5  --- 10.7 5.7 30(8) C 430(8) IDEM No BSL
7440-48-4 COBALT 2.6 4.9 mg/kg 04SD050006 5/5  --- 4.9 3.3 140 N NA IDEM No BSL
7440-50-8 COPPER 5.6 J 8.9 mg/kg 04SD050006 5/5  --- 8.9 4.6 310 N 13000 IDEM No BSL
7439-89-6 IRON 5740 J 12700 J mg/kg 04SD050006 5/5  --- 12700 8540 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 9.4 10.8 mg/kg 04SD020006 5/5  --- 10.8 7.4 400(9) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 547 J 979 J mg/kg 04SD030006 5/5  --- 979 568 NA NA IDEM No NUT
7439-96-5 MANGANESE 76.9 J 456 mg/kg 04SD060006 5/5  --- 456 111 180 N NA IDEM Yes ASL
7440-02-0 NICKEL 6.3 8.5 mg/kg 04SD030006 5/5  --- 8.5 5.8 160 N 6900 IDEM No BSL
7440-62-2 VANADIUM 10.3 15.2 mg/kg 04SD050006 5/5  --- 15.2 8.3 55 N NA IDEM No BSL
7440-66-6 ZINC 27.6 65.5 mg/kg 04SD060006 5/5  --- 65.5 23.7 2,300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON 5800 19000 mg/kg 04SD040006 5/5  --- 19000 6700 NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicte samples was considered for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or relevant and appropriate requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum sediment concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient sediment sample 04SD01.  If the concentration in the site sediment IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC.                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a J = Estimated value.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer N = Nocarcinogen.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). NA = Not applicable/not available.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based sat = Soil saturation concentration.
       COPC screening level and/or an ARAR/TBC(s).
7     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. Rationale Codes:
8     Hexavalent chromium. For Selection as a COPC:
9     OSWER soil screening level for residential land use (U.S. EPA, July 1994).   ASL = Above COPC screening level/ARAR/TBC.

For Elimination as a COPC:
Associated Samples:   BKG = Within background levels.
04SD020006   BSL = Below COPC screening level/ARAR/TBC.
04SD030006   NTX = No toxicity information.
04SD040006   NUT = Essential nutrient.
04SD050006
04SD060006



SWMU 4 - TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE  SOIL 

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface Soil
Exposure Medium:  Surface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 1.89E-03 NA 4.00E-03 J mg/kg 2.21E-03 95%  UCL-T W - Test (1) 2.21E-03 95%  UCL-T W - Test (1)

BENZO(A)ANTHRACENE mg/kg 5.30E-01 NA 2.80E+00 J mg/kg 2.80E+00 Maximum W - Test (2) 2.80E+00 Maximum W - Test (2)

BENZO(A)PYRENE mg/kg 5.48E-01 NA 3.00E+00 J mg/kg 3.00E+00 Maximum W - Test (2) 3.00E+00 Maximum W - Test (2)

BENZO(B)FLUORANTHENE mg/kg 7.06E-01 NA 4.80E+00 J mg/kg 4.80E+00 Maximum W - Test (2) 4.80E+00 Maximum W - Test (2)

INDENO(1,2,3-CD)PYRENE mg/kg 4.83E-01 NA 2.20E+00 J mg/kg 2.20E+00 Maximum W - Test (2) 2.20E+00 Maximum W - Test (2)

PENTACHLOROPHENOL mg/kg 3.00E-02 NA 2.20E-01  mg/kg 2.20E-01 Maximum W - Test (2) 2.20E-01 Maximum W - Test (2)

CADMIUM mg/kg 9.01E-01 NA 5.80E+00  mg/kg 1.38E+00 Maximum W - Test (2) 1.38E+00 Maximum W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates data are log-normally distributed
(2) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.

SWMU4Table3.1.xls



SWMU 4 - TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE SOIL 

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface / Subsurface Soil
Exposure Medium:  Surface / Subsurface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 2.15E-03 NA 7.00E-03 J mg/kg 2.48E-03 95%  UCL-T W - Test (1) 2.48E-03 95%  UCL-T W - Test (1)

BENZO(A)ANTHRACENE mg/kg 7.18E-01 NA 4.80E+00 J mg/kg 4.80E+00 Maximum W - Test (2) 4.80E+00 Maximum W - Test (2)

BENZO(A)PYRENE mg/kg 6.54E-01 NA 4.50E+00 J mg/kg 4.50E+00 Maximum W - Test (2) 4.50E+00 Maximum W - Test (2)

BENZO(B)FLUORANTHENE mg/kg 8.40E-01 NA 6.70E+00 J mg/kg 6.70E+00 Maximum W - Test (2) 6.70E+00 Maximum W - Test (2)

INDENO(1,2,3-CD)PYRENE mg/kg 6.23E-01 NA 3.00E+00 J mg/kg 3.00E+00 Maximum W - Test (2) 3.00E+00 Maximum W - Test (2)

DELTA-BHC mg/kg 4.30E-03 NA 2.30E-03 J mg/kg 2.30E-03 Maximum W - Test (2) 2.30E-03 Maximum W - Test (2)

AROCLOR-1254 mg/kg 1.63E-01 NA 2.10E+00  mg/kg 2.69E-01 95%  UCL-T W - Test (2) 2.69E-01 95%  UCL-T W - Test (2)

PENTACHLOROPHENOL mg/kg 1.73E-02 NA 2.20E-01  mg/kg 6.42E-02 95%  UCL-T W - Test (1) 6.42E-02 95%  UCL-T W - Test (1)

ANTIMONY mg/kg 8.46E-01 NA 4.90E+00  mg/kg 1.03E+00 95%  UCL-T W - Test (1) 1.03E+00 95%  UCL-T W - Test (1)

ARSENIC mg/kg 5.78E+00 NA 1.16E+01  mg/kg 6.59E+00 95%  UCL-T W - Test (3) 6.59E+00 95%  UCL-T W - Test (3)

BARIUM mg/kg 7.66E+02 NA 1.56E+04  mg/kg 5.99E+02 95%  UCL-T W - Test (1) 5.99E+02 95%  UCL-T W - Test (1)

CADMIUM mg/kg 7.50E-01 NA 5.80E+00  mg/kg 8.93E-01 95%  UCL-T W - Test (1) 8.93E-01 95%  UCL-T W - Test (1)

CHROMIUM mg/kg 1.55E+01 NA 1.38E+02  mg/kg 1.72E+01 95%  UCL-T W - Test (1) 1.72E+01 95%  UCL-T W - Test (1)

IRON mg/kg 2.01E+04 NA 1.44E+05 J mg/kg 2.30E+04 95%  UCL-T W - Test (1) 2.30E+04 95%  UCL-T W - Test (1)

MANGANESE mg/kg 5.01E+02 NA 2.00E+03  mg/kg 6.46E+02 95%  UCL-T W - Test (3) 6.46E+02 95%  UCL-T W - Test (3)

MERCURY mg/kg 8.96E-02 NA 9.80E-01  mg/kg 1.24E-01 95%  UCL-T W - Test (1) 1.24E-01 95%  UCL-T W - Test (1)

NICKEL mg/kg 1.61E+01 NA 1.11E+02  mg/kg 1.83E+01 95%  UCL-T W - Test (1) 1.83E+01 95%  UCL-T W - Test (1)

SELENIUM mg/kg 4.94E-01 NA 2.10E+00  mg/kg 6.03E-01 95%  UCL-T W - Test (1) 6.03E-01 95%  UCL-T W - Test (1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.
(3) Shapiro-Wilk W Test indicates data are log-normally distributed.

SWMU4Table3.2.xls



SWMU 4 - TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ALUMINUM mg/L 1.46E-01 NA 5.13E-01 J mg/L 5.13E-01 Maximum N<10(1) 5.13E-01 Maximum N<10(1)

ARSENIC mg/L 8.02E-04 NA 3.60E-03  mg/L 3.60E-03 Maximum N<10(1) 3.60E-03 Maximum N<10(1)

IRON mg/L 4.59E+00 NA 3.33E+01 J mg/L 3.33E+01 Maximum N<10(1) 3.33E+01 Maximum N<10(1)

MANGANESE mg/L 4.50E-01 NA 2.00E+00 J mg/L 2.00E+00 Maximum N<10(1) 2.00E+00 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 groundwater samples collected.  Therefore, maximum concentration is used for the exposure point concentration.

SWMU4Table3.3.xls



SWMU 4 - TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ALUMINUM mg/L 3.39E-01 NA 7.30E-01 J mg/L 7.30E-01 Maximum N<10(1) 7.30E-01 Maximum N<10(1)

ARSENIC mg/L 6.30E-04 NA 9.00E-04 J mg/L 9.00E-04 Maximum N<10(1) 9.00E-04 Maximum N<10(1)

BARIUM mg/L 1.23E-01 NA 3.44E-01  mg/L 3.44E-01 Maximum N<10(1) 3.44E-01 Maximum N<10(1)

MANGANESE mg/L 1.89E-01 NA 2.49E-01  mg/L 2.49E-01 Maximum N<10(1) 2.49E-01 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 surface water samples collected.  Therefore, maximum concentration is used for the exposure point concentration.

SWMU4Table3.4.xls



SWMU 4 - TABLE 3.5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Sediment
Exposure Medium:  Sediment
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ARSENIC mg/kg 3.05E+00 NA 4.70E+00  mg/kg 4.70E+00 Maximum N<10(1) 4.70E+00 Maximum N<10(1)

IRON mg/kg 9.10E+03 NA 1.27E+04 J mg/kg 1.27E+04 Maximum N<10(1) 1.27E+04 Maximum N<10(1)

MANGANESE mg/kg 1.77E+02 NA 4.56E+02  mg/kg 4.56E+02 Maximum N<10(1) 4.56E+02 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Dataset consists of less than 10 samples.  Therefore, the maximum concentration is used as the EPC.

SWMU4Table3.5.xls



   
TABLE 5.1

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- ORAL/DERMAL
SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Dermal Primary Combined Sources of RfD: Dates of RfD:
of  Potential Subchronic Units Adjustment Factor(1) Dermal RfD Target Uncertainty/Modifying Target Organ Target Organ(3)

Concern RfD(2) Units Organ Factors

1,1-Dichloroethene chronic 9.0E-03 mg/kg-day 1 9.00E-03 mg/kg-day Liver 1,000 IRIS 11/20/01
Benzene chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day NA NCEA 09/25/01
Chloroform chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
cis-1,2-Dichloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Blood NA HEAST  07/97
Methylene Chloride chronic 6.0E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 IRIS 11/20/01
Tetrachloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Trichloroethene chronic 6.0E-03 mg/kg-day 1 6.00E-03 mg/kg-day CNS NA NCEA 09/25/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Naphthalene chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Body Weight 3,000 IRIS 11/20/01
Bis(2-ethylhexyl)phthalate chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Aroclor-1254 chronic 2.0E-05 mg/kg-day 1 2.00E-05 mg/kg-day Immunological, Nails 300 IRIS 11/20/01
Dieldrin chronic 5.0E-05 mg/kg-day 1 5.00E-05 mg/kg-day Liver 100 IRIS 11/20/01
Pentachlorophenol chronic 3.0E-02 mg/kg-day 1 3.00E-02 mg/kg-day Liver, Kidney 100 IRIS 11/20/01
2,4,6-Trinitrotoluene chronic 5.0E-04 mg/kg-day 1 5.00E-04 mg/kg-day Liver 1,000 IRIS 11/20/01
2,6-Dinitrotoluene chronic 1.0E-03 mg/kg-day 1 1.00E-03 mg/kg-day Liver NA HEAST  07/97
2-Amino-4,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
4-Amino-2,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
HMX chronic 5.2E-02 mg/kg-day 1 5.20E-02 mg/kg-day Liver, Blood 1,000 IRIS 11/20/01
RDX chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Prostate 100 IRIS 11/20/01
Aluminum chronic 1.0E+00 mg/kg-day 1 1.00E+00 mg/kg-day Immunological, Nails 300 NCEA 09/25/01
Antimony chronic 4.0E-04 mg/kg-day 0.15 6.00E-05 mg/kg-day Lifespan 1,000 IRIS 11/20/01
Arsenic chronic 3.0E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin, Vascular 3 IRIS 11/20/01
Barium chronic 7.0E-02 mg/kg-day 0.07 4.90E-03 mg/kg-day Blood 1,000 IRIS 11/20/01
Beryllium chronic 2.0E-03 mg/kg-day 0.007 1.40E-05 mg/kg-day Gastrointestinal 300 IRIS 11/20/01
Cadmium (diet) chronic 5.0E-04 mg/kg-day 0.025 1.25E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Cadmium (water) chronic 5.0E-04 mg/kg-day 0.05 2.50E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Chromium chronic 1.5E+00 mg/kg-day 0.025 3.75E-02 mg/kg-day NOAEL 1,000 IRIS 11/20/01

Cobalt chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day
Cardiovascular, 
Immunological, 

Neurological
NA NCEA 09/25/01

Copper chronic 4.0E-02 mg/kg-day 1 4.00E-02 mg/kg-day NA HEAST  07/97
Iron chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Liver/Blood/GI Tract NA NCEA 09/25/01
Manganese (soil) chronic 7.0E-02 mg/kg-day 0.04 2.80E-03 mg/kg-day CNS 1 IRIS 11/20/01
Manganese (water) chronic 2.4E-02 mg/kg-day 0.04 9.60E-04 mg/kg-day CNS 1 IRIS 11/20/01
Mercury chronic 3.0E-04 mg/kg-day 0.07 2.10E-05 mg/kg-day CNS 1,000 IRIS 11/20/01

Nickel chronic 2.0E-02 mg/kg-day 0.04 8.00E-04 mg/kg-day Decreased body / 
organ weights 300 IRIS 11/20/01

Selenium chronic 5.0E-03 mg/kg-day 1 5.00E-03 mg/kg-day Blood/Skin/CNS 3 IRIS 11/20/01
Silver chronic 5.0E-03 mg/kg-day 0.04 2.00E-04 mg/kg-day Argyria 3 IRIS 11/20/01
Thallium chronic 7.0E-05 mg/kg-day 1 7.00E-05 mg/kg-day Liver NA IRIS 11/20/01
Vanadium chronic 7.0E-03 mg/kg-day 0.026 1.82E-04 mg/kg-day NOEL 100 HEAST  07/97
Zinc chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Blood 3 IRIS 11/20/01
Cyanide chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Weight Loss, Thyroid 500 IRIS 11/20/01

(1) USEPA, 2000 .
(2)  RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor)
(3) Dates of IRIS, HEAST, or NCEA

Notes:        RfD = Reference dose
                  CNS = Central Nervous System
                  IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
                  HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997)
                  NCEA = USEPA National Center for Environmental Assessment (USEPA Region 3 RBC Table, September 2001)
                  NA  = Not applicable/Not Available
                  NOAEL  = No Observed Adverse Effect Level 



  

TABLE 5.2

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Date

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD:  

Concern RfC RfD Organ Factors Target Organ

Chloroform Chronic 3.0E-01 μg/m3 8.6E-05 mg/kg-day Liver NA NCEA 9/25/2001

cis-1,2-Dichloroethene Chronic 3.5E+01 μg/m3 1.0E-02 mg/kg-day Blood NA IRIS 11/20/2001

Vinyl Chloride Chronic 1.0E+02 μg/m3
2.9E-02 mg/kg-day Liver NA IRIS 11/20/2001

Notes:
      RfC = Reference Concentration
      RfD = Reference Dose
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
      NCEA = USEPA National Center for Environmental Assessment



TABLE 6.1
CANCER TOXICITY DATA  FOR CHEMCIALS OF CONCERN-- ORAL/DERMAL

SWMUS 4, 5, 9, 10
NSWC CRANE. INDIANA

Chemical Oral CSF Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date(3)

of Potential  Adjustment Cancer Slope Factor(2) Cancer Guideline
Concern  Factor(1) Description  

1,1-Dichloroethene 6.0E-01 1 6.00E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Benzene 2.9E-02 1 2.90E-02 (mg/kg-day)-1 A IRIS 11/20/2001

Chloroform 6.1E-03 1 6.10E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Methylene Chloride 7.5E-03 1 7.50E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Tetrachloroethene 5.2E-02 1 5.20E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Trichloroethene 1.1E-02 1 1.10E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Vinyl Chloride (adult) 7.5E-01 1 7.50E-01 (mg/kg-day)-1 A IRIS 11/20/2001

Vinyl Chloride (early life) 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

Benzo(a)anthracene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(a)pyrene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(b)fluoranthene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Dibenzo(a,h)anthracene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Indeno(1,2,3-cd)pyrene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Bis(2-ethylhexyl)phthalate 1.4E-02 1 1.40E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001

Pentachlorophenol 1.2E-01 1 1.20E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1248 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1254 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1260 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

2,4,6-Trinitrotoluene 3.0E-02 1 3.00E-02 (mg/kg-day)-1 C IRIS 11/20/2001

RDX 1.1E-01 1 1.10E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Arsenic 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

delta-BHC 6.3E+00 1 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 1.6E+01 1 1.60E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001

(1) USEPA, 2000). EPA Group:
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor)      A - Human carcinogen
(3) Dates of IRIS, HEAST, or NCEA.     B1 - Probable human carcinogen - indicates that limited human data are

              available
Notes:     B2 - Probable human carcinogen - indicates sufficient evidence in anima
      CSF = Cancer Slope Factor               inadequate or no evidence in humans 
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)      C - Possible human carcinogen
      NCEA = USEPA National Center for Environmental Assessment      D - Not classifiable as a human carcinogen
                   (USEPA Region III RBC Table, September 2001)      E - Evidence of noncarcinogenicity



      

TABLE 6-2

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Date

of Potential  Slope Factor Cancer Guideline  

Concern   Description

1,1-Dichloroethene 5.0E-05 (mg/m3)-1 3.5E+03 1.75E-01 (mg/kg-day)-1 C IRIS 11/20/2001
Benzene 7.8E-06 (mg/m3)-1 3.5E+03 2.73E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Chloroform 2.3E-05 (mg/m3)-1 3.5E+03 8.10E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001
Methylene Chloride 4.7E-07 (mg/m3)-1 3.5E+03 1.60E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Tetrachloroethylene (PCE) 5.8E-07 (mg/m3)-1 3.5E+03 2.03E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Trichloroethylene (TCE) 1.7E-06 (mg/m3)-1 3.5E+03 6.00E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Vinyl chloride (child/adult) 8.8E-06 (mg/m3)-1 3.5E+03 3.08E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Vinyl chloride (adult) 4.4E-06 (mg/m3)-1 3.5E+03 1.54E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Benz[a]anthracene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[a]pyrene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[b]fluoranthene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dibenz[ah]anthracene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Indeno[1,2,3-cd]pyrene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Polychlorinated Biphenyls (PCBs) 1.0E-04 (mg/m3)-1 3.5E+03 3.50E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 4.6E-03 (mg/m3)-1 3.5E+03 1.61E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001
delta-BHC 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Beryllium 2.4E-03 (mg/m3)-1 3.5E+03 8.40E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001
Cadmium 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001

Chromium VI 1.2E-02 (mg/m3)-1
3.5E+03 4.20E+01 (mg/kg-day)-1 A IRIS 11/20/2001

IRIS = Integrated Risk Information System (November 2001) EPA Group:

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen

NCEA = USEPA National Center for Environmental Assessment B1 - Probable human carcinogen - indicates that limited human data are available

                  (USEPA Region III RBC Table, September 2001) B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity



SWMU 4 - TABLE 4.5
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07

SWMU4SSAdultRes.xls Table4



SWMU 4 - TABLE 7.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 3.0E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 5.0E-08
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.8E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 6.6E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 3.0E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.0E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.0E-05
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.9E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.8E-03

(total) 3.8E-03
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.0E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.2E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.5E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.6E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.1E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.0E-05
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 7.7E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 6.2E-04

(total) 6.3E-04

Total Hazard Index Across All Exposure Routes/Pathways   4.4E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU4SSAdultRes.xls Table7



SWMU 4 - TABLE 8.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.0E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 7.78E-12
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.3E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.60E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.4E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.03E-05
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.3E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-06
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.0E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.54E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.0E-07 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.24E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 6.5E-07 mg/kg-day (mg/kg-day)-1

(total) 1.4E-05
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 6.9E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.1E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 7.4E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.4E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.2E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.7E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 5.5E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.0E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.0E-07 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.3E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 2.6E-09 mg/kg-day (mg/kg-day)-1

(total) 7.2E-06
Total Risk Across All Exposure Routes/Pathways 2.1E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU4SSAdultRes.xls Table8



SWMU 4 - TABLE 4.5
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07

SWMU4SSAdultResCTE.xls Table4



SWMU 4 - TABLE 7.5a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.5E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.5E-08
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.9E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.3E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.5E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.5E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.0E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.5E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.9E-03

(total) 1.9E-03
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.5E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.7E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 4.3E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.8E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.3E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.5E-10 mg/kg-day 1.25E-05 mg/kg-day NA NA 7.6E-05

(total) 7.7E-05

Total Hazard Index Across All Exposure Routes/Pathways   2.0E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU4SSAdultResCTE.xls Table7



SWMU 4 - TABLE 8.5a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.5E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.14E-12
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.9E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.1E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.50E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.40E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.5E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.5E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.81E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.5E-08 mg/kg-day (mg/kg-day)-1

(total) 2.0E-06
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.8E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.7E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.0E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 4.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.1E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.4E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.8E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.5E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.5E-11 mg/kg-day (mg/kg-day)-1

(total) 2.6E-07
Total Risk Across All Exposure Routes/Pathways 2.3E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 4 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 2.8E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 4.7E-07
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.6E-05 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.8E-05 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 6.1E-05 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.8E-05 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.8E-06 mg/kg-day 3.00E-02 mg/kg-day NA NA 9.4E-05
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.8E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.5E-02

(total) 3.5E-02
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 9.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.0E-05 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.6E-05 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 7.3E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.4E-06 mg/kg-day 3.00E-02 mg/kg-day NA NA 4.7E-05
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 3.5E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 2.8E-03

(total) 2.9E-03

Total Hazard Index Across All Exposure Routes/Pathways   3.8E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 2.4E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.82E-11
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.1E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-06
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.3E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.40E-05
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 5.3E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.84E-06
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.4E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.76E-06
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.4E-07 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.89E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.5E-06 mg/kg-day (mg/kg-day)-1

(total) 3.2E-05
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 8.0E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.8E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 8.5E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.2E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.4E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.0E-06
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 6.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.6E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.2E-07 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.4E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 3.0E-09 mg/kg-day (mg/kg-day)-1

(total) 8.3E-06
Total Risk Across All Exposure Routes/Pathways 4.0E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 4 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 9.4E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.6E-07
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.2E-05 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.3E-05 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.1E-05 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 9.4E-06 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 9.4E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.1E-05
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 5.9E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.2E-02

(total) 1.2E-02
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.2E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.9E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 8.5E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.6E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.5E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 4.1E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 3.3E-04

(total) 3.4E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.2E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 2.7E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.02E-12
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.4E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.7E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.67E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 5.9E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.28E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.7E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.7E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.22E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.7E-07 mg/kg-day (mg/kg-day)-1

(total) 3.6E-06
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.3E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.3E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.4E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 5.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.9E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.8E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 4.7E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 5.6E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.2E-10 mg/kg-day (mg/kg-day)-1

(total) 3.2E-07
Total Risk Across All Exposure Routes/Pathways 3.9E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08

SWMU4SSMainW.xls Table4



SWMU 4 - TABLE 7.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 2.1E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.5E-09
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.8E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 4.5E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.1E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.1E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.9E-07
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.6E-04

(total) 2.6E-04
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.3E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.9E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.4E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.1E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 8.6E-10 mg/kg-day 1.25E-05 mg/kg-day NA NA 6.9E-05

(total) 7.0E-05

Total Hazard Index Across All Exposure Routes/Pathways   3.3E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 7.4E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 5.56E-13
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 9.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.86E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.0E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.35E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.6E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.18E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 7.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.39E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 7.4E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 8.86E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 4.6E-08 mg/kg-day (mg/kg-day)-1

(total) 9.8E-07
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 8.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.9E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 8.6E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.3E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.4E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.0E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 6.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.6E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.2E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.5E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 3.1E-10 mg/kg-day (mg/kg-day)-1

(total) 8.4E-07
Total Risk Across All Exposure Routes/Pathways 1.8E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08
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SWMU 4 - TABLE 7.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 5.2E-11 mg/kg-day 6.00E-02 mg/kg-day NA NA 8.6E-10
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 6.6E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 7.0E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 5.2E-08 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 5.2E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.7E-07
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 3.3E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 6.5E-05

(total) 6.5E-05
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 8.9E-09 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.7E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.7E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 4.3E-11 mg/kg-day 1.25E-05 mg/kg-day NA NA 3.4E-06

(total) 3.5E-06

Total Hazard Index Across All Exposure Routes/Pathways   6.9E-05
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 6.7E-12 mg/kg-day 7.50E-03 (mg/kg-day)-1 5.00E-14
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 8.5E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.17E-09
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 9.1E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.61E-08
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 6.6E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.85E-09
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 6.6E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 7.97E-11
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 4.2E-09 mg/kg-day (mg/kg-day)-1

(total) 8.8E-08
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.5E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.1E-09
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.6E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.1E-08
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.5E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.8E-09
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.3E-10
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.2E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.6E-11
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 5.5E-12 mg/kg-day (mg/kg-day)-1

(total) 1.5E-08
Total Risk Across All Exposure Routes/Pathways 1.0E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME Value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 USEPA 1993 26 USEPA 1993

ED Exposure Duration years 30 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 3.54E-07 Cancer Dermal Intake - CTE = 6.54E-09
Noncancer Dermal Intake  - RME = 8.26E-07 Noncancer Dermal Intake  - CTE = 5.09E-08

SWMU4SSRecrUser.xls Table4



SWMU 4 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 4.5E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 7.5E-09
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 5.7E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 6.1E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 9.8E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 4.5E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 4.5E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.5E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 2.8E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.6E-04

(total) 5.6E-04
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 3.2E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 5.2E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 4.5E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.5E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.1E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 9.1E-05

(total) 9.3E-05

Total Hazard Index Across All Exposure Routes/Pathways   6.6E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.9E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.45E-12
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.4E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.78E-07
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.6E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.91E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 4.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.06E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.9E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.9E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.30E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.2E-07 mg/kg-day (mg/kg-day)-1

(total) 2.5E-06
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.4E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.4E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.0E-06
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.6E-07
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.0E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.4E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.9E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.3E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 4.9E-10 mg/kg-day (mg/kg-day)-1

(total) 1.3E-06
Total Risk Across All Exposure Routes/Pathways 3.9E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME Value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 USEPA 1993 26 USEPA 1993

ED Exposure Duration years 30 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 3.54E-07 Cancer Dermal Intake - CTE = 6.54E-09
Noncancer Dermal Intake  - RME = 8.26E-07 Noncancer Dermal Intake  - CTE = 5.09E-08
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SWMU 4 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.1E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.9E-09
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.4E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.5E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.1E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.7E-07
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 7.0E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.4E-04

(total) 1.4E-04
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.0E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.2E-08 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 2.8E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 9.3E-08
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 7.0E-11 mg/kg-day 1.25E-05 mg/kg-day NA NA 5.6E-06

(total) 5.7E-06

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.4E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.08E-13
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.0E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.43E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.29E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.4E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.73E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.1E-09 mg/kg-day (mg/kg-day)-1

(total) 1.9E-07
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.4E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.7E-09
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.6E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.9E-08
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 4.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.0E-09
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.9E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.4E-09
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.6E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.3E-11
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.1E-12 mg/kg-day (mg/kg-day)-1

(total) 2.5E-08
Total Risk Across All Exposure Routes/Pathways 2.1E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.4
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07

SWMU4SSTresp.xls Table4



SWMU 4 - TABLE 7.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 3.7E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 6.1E-09
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 4.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 5.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 8.0E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 3.6E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 3.6E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.2E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 2.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.6E-04

(total) 4.6E-04
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 4.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.9E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 7.9E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 3.6E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 7.0E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.3E-06
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.8E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.4E-04

(total) 1.4E-04

Total Hazard Index Across All Exposure Routes/Pathways   6.0E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 5.8E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 4.31E-13
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 7.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.32E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 7.8E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.70E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.12E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 5.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.18E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 5.7E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 6.87E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 3.6E-08 mg/kg-day (mg/kg-day)-1

(total) 7.6E-07
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 7.2E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.3E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 7.8E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.7E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.1E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 5.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.2E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.1E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.3E-09
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 2.8E-10 mg/kg-day (mg/kg-day)-1

(total) 7.5E-07
Total Risk Across All Exposure Routes/Pathways 1.5E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.4
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 4 - TABLE 7.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 9.2E-11 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.5E-09
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.2E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.2E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 9.1E-08 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 9.1E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.0E-07
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 5.7E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.1E-04

(total) 1.1E-04
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.7E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.0E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 6.4E-08 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 2.9E-08 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 5.6E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.9E-07
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 1.4E-10 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.1E-05

(total) 1.2E-05

Total Hazard Index Across All Exposure Routes/Pathways   1.3E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M 1.4E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.08E-13
BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.33E-08
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 2.0E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.43E-07
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 3.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.28E-08
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 1.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-08
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 1.4E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.72E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 9.0E-09 mg/kg-day (mg/kg-day)-1

(total) 1.9E-07
Dermal METHYLENE CHLORIDE 2.21E-03 mg/kg 2.21E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 5.9E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.3E-09
BENZO(A)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 6.3E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.6E-08
BENZO(B)FLUORANTHENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.4E-09
INDENO(1,2,3-CD)PYRENE 2.20E+00 mg/kg 2.20E+00 mg/kg M 4.6E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.4E-09
PENTACHLOROPHENOL 2.20E-01 mg/kg 2.20E-01 mg/kg M 8.9E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.1E-10
CADMIUM 1.38E+00 mg/kg 1.38E+00 mg/kg M 2.2E-11 mg/kg-day (mg/kg-day)-1

(total) 6.1E-08
Total Risk Across All Exposure Routes/Pathways 2.5E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 4 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M 7.0E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.2E-07
BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.4E-05 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 1.3E-05 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 1.9E-05 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 8.5E-06 mg/kg-day mg/kg-day NA NA

DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 6.5E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 7.6E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 3.8E-02
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 1.8E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.0E-06
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M 2.9E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 7.2E-03
ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 1.9E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.2E-02
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M 1.7E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.4E-02
CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 2.5E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.0E-03
CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M 4.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-02
IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M 6.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-01
MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M 1.8E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.6E-02
MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M 3.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M 5.2E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.6E-03
SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M 1.7E-06 mg/kg-day 5.00E-03 mg/kg-day NA NA 3.4E-04

(total) 4.0E-01
Dermal METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 6.4E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 6.0E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 8.9E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.0E-06 mg/kg-day mg/kg-day NA NA

DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 9.4E-10 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 3.8E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.9E-02
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 1.6E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.5E-06
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 2.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.7E-03
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 9.1E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 7.3E-04
CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M mg/kg-day 8.00E-04 mg/kg-day NA NA

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M mg/kg-day 5.00E-03 mg/kg-day NA NA

(total) 2.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   4.3E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M 1.0E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 7.49E-13
BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.9E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-07
BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 1.8E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-06
BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 2.7E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.97E-07
INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.82E-08
DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 9.3E-11 mg/kg-day 6.30E+00 (mg/kg-day)-1 5.83E-10
AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 1.1E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.17E-08
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 2.6E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.10E-10
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M 4.1E-08 mg/kg-day (mg/kg-day)-1

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 2.7E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.98E-07
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M 2.4E-05 mg/kg-day (mg/kg-day)-1

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 3.6E-08 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M 6.9E-07 mg/kg-day (mg/kg-day)-1

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M 9.3E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M 2.6E-05 mg/kg-day (mg/kg-day)-1

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M 5.0E-09 mg/kg-day (mg/kg-day)-1

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M 7.4E-07 mg/kg-day (mg/kg-day)-1

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M 2.4E-08 mg/kg-day (mg/kg-day)-1

(total) 2.2E-06
Dermal METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 9.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.6E-08
BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 8.5E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.2E-07
BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 1.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.3E-08
INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 5.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.2E-08
DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 1.3E-11 mg/kg-day 6.30E+00 (mg/kg-day)-1 8.5E-11
AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 5.5E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.1E-08
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PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 2.3E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.8E-10
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 2.9E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.3E-08
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M mg/kg-day (mg/kg-day)-1

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 1.3E-10 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M mg/kg-day (mg/kg-day)-1

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M mg/kg-day (mg/kg-day)-1

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M mg/kg-day (mg/kg-day)-1

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 8.8E-07
Total Risk Across All Exposure Routes/Pathways 3.0E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 4 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M 3.5E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 5.8E-08
BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 6.8E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 6.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 9.4E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 4.2E-06 mg/kg-day mg/kg-day NA NA

DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 3.2E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 3.8E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.9E-02
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 9.0E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.0E-06
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M 1.4E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.6E-03
ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 9.3E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.1E-02
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M 8.4E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.2E-02
CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 1.3E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.5E-03
CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M 2.4E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.1E-03
IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M 3.2E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.1E-01
MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M 9.1E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.3E-02
MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M 1.7E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.8E-04
NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M 2.6E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.3E-03
SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M 8.5E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 1.7E-04

(total) 2.0E-01
Dermal METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 1.8E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 1.7E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 2.6E-06 mg/kg-day mg/kg-day NA NA

INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA NA

DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 2.7E-10 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 1.1E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.5E-03
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 4.7E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.6E-06
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 5.8E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.9E-03
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 2.6E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 2.1E-04
CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M mg/kg-day 8.00E-04 mg/kg-day NA NA

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M mg/kg-day 5.00E-03 mg/kg-day NA NA

(total) 7.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.1E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 4 - McCOMISH GORGE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M 5.0E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 3.75E-13
BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 9.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.05E-08
BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 9.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.61E-07
BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 1.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.84E-08
INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 6.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.41E-08
DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 4.6E-11 mg/kg-day 6.30E+00 (mg/kg-day)-1 2.92E-10
AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 5.4E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.08E-08
PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 1.3E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.55E-10
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M 2.1E-08 mg/kg-day (mg/kg-day)-1

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 1.3E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.99E-07
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M 1.2E-05 mg/kg-day (mg/kg-day)-1

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 1.8E-08 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M 3.5E-07 mg/kg-day (mg/kg-day)-1

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M 4.6E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M 1.3E-05 mg/kg-day (mg/kg-day)-1

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M 2.5E-09 mg/kg-day (mg/kg-day)-1

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M 3.7E-07 mg/kg-day (mg/kg-day)-1

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M 1.2E-08 mg/kg-day (mg/kg-day)-1

(total) 1.1E-06
Dermal METHYLENE CHLORIDE 2.48E-03 mg/kg 2.48E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

BENZO(A)ANTHRACENE 4.80E+00 mg/kg 4.80E+00 mg/kg M 2.6E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.9E-08
BENZO(A)PYRENE 4.50E+00 mg/kg 4.50E+00 mg/kg M 2.5E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.8E-07
BENZO(B)FLUORANTHENE 6.70E+00 mg/kg 6.70E+00 mg/kg M 3.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.7E-08
INDENO(1,2,3-CD)PYRENE 3.00E+00 mg/kg 3.00E+00 mg/kg M 1.6E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.2E-08
DELTA-BHC 2.30E-03 mg/kg 2.30E-03 mg/kg M 3.9E-12 mg/kg-day 6.30E+00 (mg/kg-day)-1 2.4E-11
AROCLOR-1254 2.69E-01 mg/kg 2.69E-01 mg/kg M 1.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.2E-09

SWMU4SOConstWCTE.xls Table8



PENTACHLOROPHENOL 6.42E-02 mg/kg 6.42E-02 mg/kg M 6.7E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 8.1E-11
ANTIMONY 1.03E+00 mg/kg 1.03E+00 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.59E+00 mg/kg 6.59E+00 mg/kg M 8.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-08
BARIUM 5.99E+02 mg/kg 5.99E+02 mg/kg M mg/kg-day (mg/kg-day)-1

CADMIUM 8.93E-01 mg/kg 8.93E-01 mg/kg M 3.7E-11 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.72E+01 mg/kg 1.72E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 2.30E+04 mg/kg 2.30E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 6.46E+02 mg/kg 6.46E+02 mg/kg M mg/kg-day (mg/kg-day)-1

MERCURY 1.24E-01 mg/kg 1.24E-01 mg/kg M mg/kg-day (mg/kg-day)-1

NICKEL 1.83E+01 mg/kg 1.83E+01 mg/kg M mg/kg-day (mg/kg-day)-1

SELENIUM 6.03E-01 mg/kg 6.03E-01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 2.5E-07
Total Risk Across All Exposure Routes/Pathways 1.3E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02
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SWMU 4 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 1.4E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-02
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 9.9E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.3E-01
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 9.1E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.0E+00
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 5.5E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.3E+00

(total) 5.7E+00
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 7.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.3E-05

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 5.1E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.7E-03
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 4.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.6E-02
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 2.9E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.0E-01

(total) 3.2E-01

Total Hazard Index Across All Exposure Routes/Pathways   6.0E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 4.8E-03 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 3.4E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.1E-05
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 3.1E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.9E-02 mg/kg-day (mg/kg-day)-1

(total) 5.1E-05
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 2.5E-05 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.8E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-07
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.6E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 9.8E-05 mg/kg-day (mg/kg-day)-1

(total) 2.6E-07

 Total Risk Across All Exposure Routes/Pathways 5.1E-05



SWMU 4 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU4GWAdultResCTE.xls



SWMU 4 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 9.8E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.8E-03
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 6.9E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.3E-01
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 6.4E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.1E+00
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 3.8E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.6E+00

(total) 4.0E+00
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 3.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.2E-05

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 2.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.4E-04
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 2.1E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.8E-03
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.2E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.3E-01

(total) 1.4E-01

Total Hazard Index Across All Exposure Routes/Pathways   4.1E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 9.8E-04 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 6.9E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.0E-05
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 6.4E-02 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 3.8E-03 mg/kg-day (mg/kg-day)-1

(total) 1.0E-05
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 3.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 2.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.3E-08
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 2.1E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

(total) 3.3E-08

 Total Risk Across All Exposure Routes/Pathways 1.0E-05



SWMU 4 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU4GWChildRes.xls



SWMU 4 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 4.9E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.9E-02
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 3.5E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E+00
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 3.2E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.1E+01
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.9E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 8.0E+00

(total) 2.0E+01
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 2.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.2E-04

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.5E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.1E-03
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.4E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.7E-02
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 8.4E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 8.8E-01

(total) 9.3E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.1E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 4.2E-03 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 3.0E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.4E-05
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 2.7E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.6E-02 mg/kg-day (mg/kg-day)-1

(total) 4.4E-05
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.3E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.0E-07
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.2E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 7.2E-05 mg/kg-day (mg/kg-day)-1

(total) 2.0E-07

 Total Risk Across All Exposure Routes/Pathways 4.5E-05



SWMU 4 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU4GWChildResCTE.xls



SWMU 4 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 2.2E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.2E-02
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.5E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.1E-01
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.4E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.7E+00
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 8.4E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.5E+00

(total) 8.7E+00
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 7.1E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.1E-05

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 5.0E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.7E-03
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 4.6E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.5E-02
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 2.8E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.9E-01

(total) 3.1E-01

Total Hazard Index Across All Exposure Routes/Pathways   9.0E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 6.2E-04 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 4.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.5E-06
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 4.0E-02 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 2.4E-03 mg/kg-day (mg/kg-day)-1

(total) 6.5E-06
Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 2.0E-06 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.4E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-08
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.3E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 8.0E-06 mg/kg-day (mg/kg-day)-1

(total) 2.1E-08

 Total Risk Across All Exposure Routes/Pathways 6.5E-06



SWMU 4 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU4GWConstW.xls



SWMU 4 - TABLE 7.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 3.5E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.5E-05
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 2.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.2E-04
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 2.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.6E-03
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.4E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.4E-01

(total) 1.5E-01

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 5.0E-07 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 3.5E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.3E-09
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 3.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

(total) 5.3E-09

 Total Risk Across All Exposure Routes/Pathways 5.3E-09



SWMU 4 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU4GWConstWCTE.xls



SWMU 4 - TABLE 7.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 2.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.3E-05
Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 1.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.3E-04
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 1.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.9E-03
Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 8.8E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 9.2E-02

(total) 9.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   9.7E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal Aluminum 5.13E-01 mg/L 5.13E-01 mg/L M 3.2E-07 mg/kg-day (mg/kg-day)-1

Arsenic 3.60E-03 mg/L 3.60E-03 mg/L M 2.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.4E-09
Iron 3.33E+01 mg/L 3.33E+01 mg/L M 2.1E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.00E+00 mg/L 2.00E+00 mg/L M 1.3E-06 mg/kg-day (mg/kg-day)-1

(total) 3.4E-09

 Total Risk Across All Exposure Routes/Pathways 3.4E-09



SWMU 4 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01



SWMU 4 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 2.0E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.0E-03
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.5E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.2E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 9.4E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.3E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 6.8E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.8E-02

(total) 5.2E-02
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.6E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.6E-04

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 4.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.5E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.7E-04 mg/kg-day 4.90E-03 mg/kg-day NA NA 3.5E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.2E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.3E-01

(total) 1.7E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.2E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 6.9E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 8.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.3E-06
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 3.2E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.3E-04 mg/kg-day (mg/kg-day)-1

(total) 1.3E-06
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-07
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.9E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.2E-05 mg/kg-day (mg/kg-day)-1

(total) 2.3E-07

 Total Risk Across All Exposure Routes/Pathways 1.5E-06



SWMU 4 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU4SWAdultResCTE.xls



SWMU 4 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 6.7E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 6.7E-04
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 8.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.7E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 3.2E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 4.5E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.3E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 9.5E-03

(total) 1.7E-02
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.2E-04

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.0E-04
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.7E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 1.2E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.1E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 4.3E-02

(total) 5.5E-02

Total Hazard Index Across All Exposure Routes/Pathways   7.3E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 6.7E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 8.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-07
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 3.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.3E-05 mg/kg-day (mg/kg-day)-1

(total) 1.2E-07
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.5E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.2E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.7E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.1E-06 mg/kg-day (mg/kg-day)-1

(total) 2.2E-08

 Total Risk Across All Exposure Routes/Pathways 1.5E-07



SWMU 4 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU4SWChildRes.xls



SWMU 4 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.9E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.9E-03
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.3E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.7E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 8.8E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.3E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 6.4E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.7E-02

(total) 4.9E-02
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.7E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.7E-04

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 4.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.5E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.8E-04 mg/kg-day 4.90E-03 mg/kg-day NA NA 3.6E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.3E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.3E-01

(total) 1.7E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.2E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.6E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.0E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.0E-07
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 7.5E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 5.5E-05 mg/kg-day (mg/kg-day)-1

(total) 3.0E-07
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 3.9E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.9E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.5E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.1E-05 mg/kg-day (mg/kg-day)-1

(total) 5.9E-08

 Total Risk Across All Exposure Routes/Pathways 3.6E-07



SWMU 4 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU4SWChildResCTE.xls



SWMU 4 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 6.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 6.2E-04
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 7.7E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.6E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 2.9E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 4.2E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.1E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 8.9E-03

(total) 1.6E-02
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.1E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.1E-04

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.5E-04
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.1E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 1.0E-02
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 3.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.9E-02

(total) 5.0E-02

Total Hazard Index Across All Exposure Routes/Pathways   6.6E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.8E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.3E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 8.4E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 6.1E-06 mg/kg-day (mg/kg-day)-1

(total) 3.3E-08
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 3.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.8E-09
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.1E-06 mg/kg-day (mg/kg-day)-1

(total) 5.8E-09

 Total Risk Across All Exposure Routes/Pathways 3.9E-08



SWMU 4 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU4SWRecrUser.xls



SWMU 4 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.0E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.0E-04
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 3.7E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.4E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.0E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.0E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.2E-03

(total) 7.7E-03
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 5.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.4E-05

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 6.6E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.2E-04
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 2.5E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 5.2E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.8E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.9E-02

(total) 2.5E-02

Total Hazard Index Across All Exposure Routes/Pathways   3.2E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.3E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.6E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.4E-07
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 6.0E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.3E-05 mg/kg-day (mg/kg-day)-1

(total) 2.4E-07
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 2.3E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.8E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.3E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.1E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 7.9E-06 mg/kg-day (mg/kg-day)-1

(total) 4.3E-08

 Total Risk Across All Exposure Routes/Pathways 2.8E-07



SWMU 4 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU4SWRecrUserCTE.xls



SWMU 4 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 7.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.4E-05
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 9.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.1E-04
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 3.5E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 5.0E-04
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.5E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.1E-03

(total) 1.9E-03
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.3E-05

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.7E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.5E-05
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 6.4E-06 mg/kg-day 4.90E-03 mg/kg-day NA NA 1.3E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.6E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 4.8E-03

(total) 6.2E-03

Total Hazard Index Across All Exposure Routes/Pathways   8.1E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 9.6E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 4.5E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 3.3E-06 mg/kg-day (mg/kg-day)-1

(total) 1.8E-08
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.7E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.1E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.2E-09
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 8.2E-07 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 5.9E-07 mg/kg-day (mg/kg-day)-1

(total) 3.2E-09

 Total Risk Across All Exposure Routes/Pathways 2.1E-08



SWMU 4 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU4SWTresp.xls



SWMU 4 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 4.8E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.8E-05
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 6.0E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-04
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 2.3E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.3E-04
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.6E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 6.9E-04

(total) 1.3E-03
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.8E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.8E-05

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.3E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.6E-05
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 8.7E-06 mg/kg-day 4.90E-03 mg/kg-day NA NA 1.8E-03
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 6.3E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 6.6E-03

(total) 8.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   9.7E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 7.6E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 9.4E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-08
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 3.6E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.6E-06 mg/kg-day (mg/kg-day)-1

(total) 1.4E-08
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 2.9E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 3.6E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.4E-09
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.4E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 9.9E-07 mg/kg-day (mg/kg-day)-1

(total) 5.4E-09

 Total Risk Across All Exposure Routes/Pathways 1.9E-08



SWMU 4 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU4SWTrespCTE.xls



SWMU 4 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.2E-05
Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 1.5E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.0E-05
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 5.7E-06 mg/kg-day 7.00E-02 mg/kg-day NA NA 8.1E-05
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 4.1E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.7E-04

(total) 3.2E-04
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 3.7E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.7E-06

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 4.6E-09 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.5E-05
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 1.8E-06 mg/kg-day 4.90E-03 mg/kg-day NA NA 3.6E-04
Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 1.3E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.3E-03

(total) 1.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.0E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 4 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water 
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 2.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.5E-09
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 9.0E-07 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 6.5E-07 mg/kg-day (mg/kg-day)-1

(total) 3.5E-09
Dermal Aluminum 7.30E-01 mg/L 7.30E-01 mg/L M 5.9E-07 mg/kg-day (mg/kg-day)-1

Arsenic 9.00E-04 mg/L 9.00E-04 mg/L M 7.3E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.1E-09
Barium 3.44E-01 mg/L 3.44E-01 mg/L M 2.8E-07 mg/kg-day (mg/kg-day)-1

Manganese 2.49E-01 mg/L 2.49E-01 mg/L M 2.0E-07 mg/kg-day (mg/kg-day)-1

(total) 1.1E-09

 Total Risk Across All Exposure Routes/Pathways 4.6E-09



SWMU 4 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07

SWMU4SedAdultRes.xls Table4
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SWMU 4 - TABLE 7.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 6.4E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.1E-02
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 1.7E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.8E-02
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 6.2E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 8.9E-03

(total) 8.8E-02
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 7.8E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.6E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 2.6E-03

Total Hazard Index Across All Exposure Routes/Pathways   9.1E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU4SedAdultRes.xls Table7



SWMU 4 - TABLE 8.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.2E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.31E-06
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 6.0E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 2.1E-04 mg/kg-day (mg/kg-day)-1

(total) 3.3E-06
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.7E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.0E-07

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 4.0E-07
Total Risk Across All Exposure Routes/Pathways 3.7E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07
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SWMU 4 - TABLE 7.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.2E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.2E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 5.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.9E-02
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 2.1E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.0E-03

(total) 3.0E-02
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 6.5E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.2E-04
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 2.2E-04

Total Hazard Index Across All Exposure Routes/Pathways   3.0E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.23E-07
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 5.8E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 2.1E-05 mg/kg-day (mg/kg-day)-1

(total) 3.2E-07
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 6.5E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.7E-09

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 9.7E-09
Total Risk Across All Exposure Routes/Pathways 3.3E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 4 - TABLE 7.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 6.0E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-01
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 1.6E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.4E-01
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 5.8E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 8.3E-02

(total) 8.2E-01
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 3.6E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-02
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.2E-02

Total Hazard Index Across All Exposure Routes/Pathways   8.4E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 5.2E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.73E-06
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 1.4E-02 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 5.0E-04 mg/kg-day (mg/kg-day)-1

(total) 7.7E-06
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 3.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.6E-07

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 4.6E-07
Total Risk Across All Exposure Routes/Pathways 8.2E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 4 - TABLE 7.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.0E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.7E-02
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 5.4E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.8E-01
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 1.9E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.8E-02

(total) 2.8E-01
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 4.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.4E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.8E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 5.7E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.61E-07
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 1.6E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 5.6E-05 mg/kg-day (mg/kg-day)-1

(total) 8.6E-07
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-08

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.8E-08
Total Risk Across All Exposure Routes/Pathways 8.8E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 4 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 9.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.2E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 2.6E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.6E-03
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 9.3E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.3E-03

(total) 1.3E-02
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.6E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.7E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 8.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.2E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 4.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.15E-07
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 1.1E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 4.0E-05 mg/kg-day (mg/kg-day)-1

(total) 6.1E-07
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-06

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.7E-06
Total Risk Across All Exposure Routes/Pathways 2.3E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 4 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.4E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.0E-04
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 6.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-03
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 2.3E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.3E-04

(total) 3.3E-03
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.7E-04
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 8.7E-04

Total Hazard Index Across All Exposure Routes/Pathways   4.2E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU4SedRecrUserCTE.xls Table7



SWMU 4 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 3.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.61E-08
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 8.3E-05 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 3.0E-06 mg/kg-day (mg/kg-day)-1

(total) 4.6E-08
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 3.3E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.0E-08

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 5.0E-08
Total Risk Across All Exposure Routes/Pathways 9.6E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 4 - TABLE 7.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 7.8E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.6E-03
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 2.1E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.0E-03
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 7.6E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.1E-03

(total) 1.1E-02
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.8E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.9E-04
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 5.9E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.1E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.84E-07
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 3.3E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 1.2E-05 mg/kg-day (mg/kg-day)-1

(total) 1.8E-07
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.8E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.2E-08

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 4.2E-08
Total Risk Across All Exposure Routes/Pathways 2.3E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMUS 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07

SWMU4SedTrespCTE.xls Table4



TABLE 4.4

SWMU4SedTrespCTE.xls Table4



SWMU 4 - TABLE 7.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.5E-04
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 5.3E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.8E-03
MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 1.9E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.7E-04

(total) 2.7E-03
ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 1.4E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.8E-05
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 4.8E-05

Total Hazard Index Across All Exposure Routes/Pathways   2.7E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 4 - TABLE 8.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 4 - McCOMISH GORGE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 3.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.59E-08
IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M 8.3E-05 mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M 3.0E-06 mg/kg-day (mg/kg-day)-1

(total) 4.6E-08
Dermal ARSENIC 4.70E+00 mg/kg 4.70E+00 mg/kg M 2.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.4E-09

IRON 1.27E+04 mg/kg 1.27E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 4.56E+02 mg/kg 4.56E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 3.4E-09
Total Risk Across All Exposure Routes/Pathways 4.9E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 1.8E-11 0.0E+00 1.8E-11 METHYLENE CHLORIDE Liver 4.7E-07 0.0E+00 4.7E-07

BENZO(A)ANTHRACENE 2.2E-06 5.8E-07 2.8E-06 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.4E-05 6.2E-06 3.0E-05 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.8E-06 1.0E-06 4.8E-06 BENZO(B)FLUORANTHENE

INDENO(1,2,3-CD)PYRENE 1.8E-06 4.6E-07 2.2E-06 INDENO(1,2,3-CD)PYRENE

PENTACHLOROPHENOL 2.9E-08 1.4E-08 4.3E-08 PENTACHLOROPHENOL Liver, Kidney 9.4E-05 4.7E-05 1.4E-04

CADMIUM CADMIUM Kidney 3.5E-02 2.8E-03 3.8E-02

Surface Water Surface Water Surface Water Aluminum Aluminum Body Weight 1.9E-03 3.7E-04 2.2E-03

Arsenic 3.0E-07 5.9E-08 3.6E-07 Arsenic Skin, Vascular 7.7E-03 1.5E-03 9.2E-03

Barium Barium Blood 1.3E-02 3.6E-02 4.8E-02

Manganese Manganese CNS 2.7E-02 1.3E-01 1.6E-01

Sediment Sediment Sediment ARSENIC 7.7E-06 4.6E-07 8.2E-06 ARSENIC Skin, Vascular 2.0E-01 1.2E-02 2.1E-01

IRON IRON Liver, Blood, GI 
Tract 5.4E-01 0.0E+00 5.4E-01

MANGANESE MANGANESE CNS 8.3E-02 0.0E+00 8.3E-02

Groundwater Water Onsite Aluminum Aluminum Body Weight 4.9E-02 2.2E-04 4.9E-02

Arsenic 4.4E-05 2.0E-07 4.5E-05 Arsenic Skin, Vascular 1.2E+00 5.1E-03 1.2E+00

Iron Iron Liver, Blood, GI 
Tract 1.1E+01 4.7E-02 1.1E+01

Manganese Manganese CNS 8.0E+00 8.8E-01 8.9E+00

Total Risk Across Surface Soil 4.0E-05 Total Hazard Index Across All Media and All Exposure Routes  2.2E+01

Total Risk Across Surface Water 3.6E-07

  Total Risk Across Sediment 8.2E-06 Total  Liver HI = 1.1E+01

 Total Risk Across Groundwater 4.5E-05 Total Kidney HI = 3.8E-02

Total Vascular HI = 1.4E+00

Total Risk Across All Media and All Exposure Routes  9.3E-05 Total GI Tract HI = 1.1E+01

Total Skin HI = 1.4E+00

Total Blood HI = 1.1E+01

Total CNS HI = 9.1E+00

Total Body Weight HI = 5.2E-02

Total Thyroid HI = 0.0E+00



TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 2.0E-12 0.0E+00 2.0E-12 METHYLENE CHLORIDE Liver 1.6E-07 0.0E+00 1.6E-07

BENZO(A)ANTHRACENE 2.5E-07 2.3E-08 2.7E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.7E-06 2.4E-07 2.9E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.3E-07 3.9E-08 4.7E-07 BENZO(B)FLUORANTHENE

INDENO(1,2,3-CD)PYRENE 2.0E-07 1.8E-08 2.1E-07 INDENO(1,2,3-CD)PYRENE

PENTACHLOROPHENOL 3.2E-09 5.6E-10 3.8E-09 PENTACHLOROPHENOL Liver, Kidney 3.1E-05 5.5E-06 3.7E-05

CADMIUM CADMIUM Kidney 1.2E-02 3.3E-04 1.2E-02

Surface Water Surface Water Surface Water Aluminum Aluminum Body Weight 6.2E-04 1.1E-04 7.3E-04

Arsenic 3.3E-08 5.8E-09 3.9E-08 Arsenic Skin, Vascular 2.6E-03 4.5E-04 3.0E-03

Barium Barium Blood 4.2E-03 1.0E-02 1.5E-02

Manganese Manganese CNS 8.9E-03 3.9E-02 4.8E-02

Sediment Sediment Sediment ARSENIC 8.6E-07 1.8E-08 8.8E-07 ARSENIC Skin, Vascular 6.7E-02 1.4E-03 6.8E-02

IRON IRON Liver, Blood, GI 
Tract 1.8E-01 0.0E+00 1.8E-01

MANGANESE MANGANESE CNS 2.8E-02 0.0E+00 2.8E-02

Groundwater Water Onsite Aluminum Aluminum Body Weight 2.2E-02 7.1E-05 2.2E-02

Arsenic 6.5E-06 2.1E-08 6.5E-06 Arsenic Skin, Vascular 5.1E-01 1.7E-03 5.1E-01

Iron Iron Liver, Blood, GI 
Tract 4.7E+00 1.5E-02 4.7E+00

Manganese Manganese CNS 3.5E+00 2.9E-01 3.8E+00

Total Risk Across Surface Soil 3.9E-06 Total Hazard Index Across All Media and All Exposure Routes  9.4E+00

Total Risk Across Surface Water 3.9E-08

  Total Risk Across Sediment 8.8E-07 Total  Liver HI = 4.9E+00

 Total Risk Across Groundwater 6.5E-06 Total Kidney HI = 1.2E-02

Total Vascular HI = 5.8E-01

Total Risk Across All Media and All Exposure Routes  1.1E-05 Total GI Tract HI = 4.9E+00

Total Skin HI = 5.8E-01

Total Blood HI = 4.9E+00

Total CNS HI = 3.9E+00

Total Body Weight HI = 2.2E-02

Total Thyroid HI = 0.0E+00
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Surface Soil(1) Surface Soil Entire Site Trespassers Adolescent Ingestion On-site Quant(2) Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Trespassers Adult and 
Adolescent

Inhalation On-site Qual(3) Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs(4) for transfers from soil to air.

Groundwater Groundwater/Air Surficial Aquifer Trespassers Adult and 
Adolescent

Ingestion On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Dermal On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Inhalation On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air On-site Streams, Ponded 
Water and Draingeways 

Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Surface/ 
Subsurface Soil

Surface/ 
Subsurface Soil

Entire Site Excavation/Construction 
Workers

Adult Ingestion On-site Quant Excavation/construction activities may occur at the site in the future.

(5) Dermal On-site Quant Excavation/construction activities may occur at the site in the future.
Air Vapors and Particulates in 

Air - Entire Site
Excavation/Construction 

Workers
Adult Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Generic SSLs for transfers from soil to air.
Surface Soil Surface Soil Entire Site Maintenance Workers Adult Ingestion On-site Quant Although maintenance activities are not currently performed on the site, 

activities, such as groundkeeping, may occur in the future.
Dermal On-site Quant Although maintenance activities are not currently performed on the site, 

activities, such as groundkeeping, may occur in the future.
Occupational Workers Adult Ingestion On-site None Because of the nature of the Site 5, the site is not likely to be developed for 

occupational use in the future.
Dermal On-site None Because of the nature of the Site 5, the site is not likely to be developed for 

occupational use in the future.
Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 

and be turned into a state park in the future.
Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 

and be turned into a state park in the future.
Residents Child and 

Adult
Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Air Vapors and Particulates in 

Air - Entire Site
 Maintenance/Occupational 

Workers, Recreational 
Users, and Residents

Child and 
Adult

Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs for transfers from soil to air.

Groundwater Groundwater Surficial Aquifer Excavation/Construction and 
Maintenance Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site Quant Excavation/construction activities may occur at the site and workers may be 
exposed by direct contact with groundwater.

Occupational Workers Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Recreational Users Adult Ingestion On-site None Direct contact with groundwater is not expected to occur for future 
recreational users.

Dermal On-site None Direct contact with groundwater is not expected to occur for future 
recreational users.

Residents Child and 
Adult

Ingestion On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Dermal On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Air Vapors Excavation/Construction/ 
Maintenance/Occupational 
Workers and Recreational 

Users

Adult Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Residents Child and 
Adult

Inhalation On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Excavation/Construction and 
Maintenance Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Occupational Workers Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Residents Child and 
Adult

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Excavation/Constuction/ 
Maintenance/Occupational 

Workers, Recreational 
Users, and Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Excavation/Construction and 
Maintenance Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Occupational Workers Adult Ingestion On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Dermal On-site None Because of the nature of the Site 4, the site is not likely to be developed for 
occupational use in the future.

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Residents Adult and 
Child

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Excavation/Constuction/ 
Maintenance/Occupational 

Workers, Recreational 
Users, and Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Footnotes:
1    Surface soil is defined as soil collected from 0 to 2 feet below ground surface (bgs).
2    Quantitative.
3    Qualitative.
4    Soil Screening Levels (USEPA, May 1996).
5    Surface/subsurface soil is defined as soil collected from 0 to 10 feet bgs; no exposure to soil at depths below 10 feet bgs is anticipated.
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS

75-09-2 METHYLENE CHLORIDE 0.004 J 0.006 J mg/kg 09SB080102, 
09SB090102 5/11 0.003 - 0.004 0.006 NA 9.1 C 120 IDEM No BSL

SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.04 1.8 mg/kg 09SB090002 2/11 0.008 - 0.009 1.8 NA 5.6(7) N 3200(7) IDEM No BSL
83-32-9 ACENAPHTHENE 0.02 0.02 mg/kg 09SB030002 1/11 0.008 - 0.009 0.02 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.018 0.018 mg/kg 09SB030002 1/11 0.008 - 0.009 0.018 NA 370(8) N 9500(8) IDEM No BSL
120-12-7 ANTHRACENE 0.052 0.052 mg/kg 09SB030002 1/11 0.008 - 0.009 0.052 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.018 0.15 mg/kg 09SB030002 4/11 0.008 - 0.009 0.15 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.022 J 0.13 mg/kg 09SB030002 4/11 0.008 - 0.009 0.13 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.009 0.12 mg/kg 09SB030002 5/11 0.008 - 0.009 0.12 NA 0.62 C 5 IDEM No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.009 0.057 mg/kg 09SB030002 5/11 0.008 - 0.009 0.057 NA 230(9) N 5500(9) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.018 J 0.11 J mg/kg 09SB030002 4/11 0.008 - 0.009 0.11 NA 6.2 C 50 IDEM No BSL
218-01-9 CHRYSENE 0.01 0.14 mg/kg 09SB030002 5/11 0.008 - 0.009 0.14 NA 62 C 500 IDEM No BSL
84-74-2 DI-N-BUTYL PHTHALATE 1.2 1.2 mg/kg 09SB020002 1/11 0.38 - 0.44 1.2 NA 610 N 18000 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.01 J 0.029 mg/kg 09SB030002 3/11 0.008 - 0.009 0.029 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.008 0.3 J mg/kg 09SB030002 5/11 0.008 - 0.009 0.3 NA 230 N 6300 IDEM No BSL
86-73-7 FLUORENE 0.029 0.029 mg/kg 09SB030002 1/11 0.008 - 0.009 0.029 NA 260 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.014 J 0.058 mg/kg 09SB030002 4/11 0.008 - 0.009 0.058 NA 0.62 C 5 IDEM No BSL
91-20-3 NAPHTHALENE 0.03 0.93 mg/kg 09SB090002 2/11 0.008 - 0.009 0.93 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.013 0.63 mg/kg 09SB090002 4/11 0.008 - 0.009 0.63 NA 230(9) N 5500(9) IDEM No BSL
129-00-0 PYRENE 0.013 0.23 J mg/kg 09SB030002 5/11 0.008 - 0.009 0.23 NA 230 N 5500 IDEM No BSL
PESTICIDES/PCBs
50-29-3 4,4'-DDT 0.0047 0.0047 mg/kg 09SB090002 1/11 0.0038 - 0.0043 0.0047 NA 1.7 C 20 IDEM No BSL
72-43-5 METHOXYCHLOR 0.025 J 0.025 J mg/kg 09SB090002 1/11 0.02 - 0.022 0.025 NA 31 N 910 IDEM No BSL
HERBICIDES
94-75-7 2,4-D 0.02 J 0.02 J mg/kg 09SB040002 1/6 0.0031 - 0.0033 0.02 NA 69 N NA IDEM No BSL
88-85-7 DINOSEB 0.014 J 0.014 J mg/kg 09SB080002 1/9 0.0031 - 0.0035 0.014 NA 6.1 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0012 J 0.0035 mg/kg 09SB020002 3/9 0.00077 - 0.00088 0.0035 NA 3 C 20 IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 5040 12900 mg/kg 09SB080002 11/11  --- 12900 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 0.97 3.1 J mg/kg 09SB060002 2/11 0.89 - 1 3.1 Yes 3.1 N 140 IDEM No BSL
7440-38-2 ARSENIC 2.9 J 9.6 J mg/kg 09SB090002 11/11  --- 9.6 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 49.6 J 106 J mg/kg 09SB090002 11/11  --- 106 No 540 N 23000 IDEM No BSL,BKG
7440-43-9 CADMIUM 0.96 J 0.96 J mg/kg 09SB100002 1/11 0.82 - 1 0.96 No 3.7 N 12 IDEM No BSL,BKG
7440-70-2 CALCIUM 843 J 175000 J mg/kg 09SB110002 11/11  --- 175000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 7.6 J 13.7 J mg/kg 09SB080002 11/11  --- 13.7 No 30(10) C 430(10) IDEM No BSL,BKG
7440-48-4 COBALT 4.8 J 23 mg/kg 09SB040002 11/11  --- 23 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 7.6 J 20.1 J mg/kg 09SB100002 11/11  --- 20.1 Yes 310 N 13000 IDEM No BSL
7439-89-6 IRON 8840 20100 mg/kg 09SB080002 11/11  --- 20100 No 2300 N NA IDEM No BKG
7439-92-1 LEAD 8.6 J 34.9 J mg/kg 09SB100002 11/11  --- 34.9 Yes 400(11) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 731 J 32500 J mg/kg 09SB110002 11/11  --- 32500 Yes NA NA IDEM No NUT
7439-96-5 MANGANESE 135 J 1060 J mg/kg 09SB040002 11/11  --- 1060 No 180 N NA IDEM No BKG

7439-97-6 MERCURY 0.04 0.06 mg/kg 09SB040002, 
09SB090002 5/11 0.04 - 0.05 0.06 No 2.3(12) N 55 IDEM No BSL,BKG

7440-02-0 NICKEL 9.5 J 18.3 J mg/kg 09SB100002 11/11  --- 18.3 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 464 J 618 J mg/kg 09SB080002 6/11 409 - 466 618 No NA NA IDEM No NUT, BKG
7440-62-2 VANADIUM 14.5 J 29.3 J mg/kg 09SB090002 11/11  --- 29.3 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 30.3 J 120 J mg/kg 09SB060002 11/11  --- 120 Yes 2300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 8.4 J 11 J meq/100 g 09SB040002 3/3  --- 11 NA NA NA IDEM No NTX
pH 6.9 J 8 J S.U. 09SB070002 3/3  --- 8 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 5700 8500 mg/kg 09SB040002 3/3  --- 8500 NA NA NA IDEM No NTX
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Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not available.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer sat = Soil saturation concentration.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based Rationale Codes:
       COPC screening level and/or an ARAR/TBC(s). For Selection as a COPC:
7     Naphthalene is used as a surrogate for 2-methylnaphthalene.   ASL = Above COPC screening level/ARAR/TBC.
8     Acenaphthene is used as a surrogate for acenaphthylene.
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:
10    Hexavalent chromium.   BKG = Within background levels.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994).   BSL = Below COPC screening level/ARAR/TBC.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001).   NTX = No toxicity information.

  NUT = Essential nutrient.

Associated Samples:
09SB010002 09SB040102 09SB080002
09SB010102 09SB050002 09SB080102 Shaded cells indicate that the specificd criterion or background level has been exceeded or that the chemical has been selected as a COPC.
09SB020002 09SB050102 09SB090002
09SB020102 09SB060002 09SB090102
09SB030002 09SB060102 09SB100002
09SB030102 09SB070002 09SB100102
09SB040002 09SB070102 09SB110002

09SB110102
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

VOLATILE ORGANICS 1
75-35-4 1,1-DICHLOROETHENE 0.013 J 0.013 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.013 NA 0.003 C 0.07 0.058 Yes ASL
71-43-2 BENZENE 0.005 J 0.005 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.005 NA 0.002 C 0.8 0.034 Yes ASL
156-59-2 CIS-1,2-DICHLOROETHENE 0.008 2.8 J mg/kg 05SB060102 2/8 0.003 - 0.004 2.8 NA 0.02 N 1200 0.4 Yes ASL

75-09-2 METHYLENE CHLORIDE 0.004 J 0.004 J mg/kg
05SB030102, 
05SB080102, 
05SB020102

3/8 0.003 - 0.004 0.004 NA 0.001 C 13 0.023 Yes ASL

127-18-4 TETRACHLOROETHENE 0.003 0.007 J mg/kg 05SB060102 2/8 0.003 - 0.004 0.007 NA 0.003 C 11 0.058 Yes ASL
156-60-5 TRANS-1,2-DICHLOROETHENE 0.029 J 0.029 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.029 NA 0.03 N 3100 0.68 No BSL
79-01-6 TRICHLOROETHENE 0.004 5.1 J mg/kg 05SB060102 5/8 0.003 - 0.003 5.1 NA 0.003 C 5 0.057 Yes ASL
75-01-4 VINYL CHLORIDE 0.005 J 0.005 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.005 NA 0.0007 C 0.03 0.013 Yes ASL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.012 0.065 mg/kg 05SB060002 5/8 0.008 - 0.033 0.065 NA 4(8) N NA 0.7(8) No BSL
83-32-9 ACENAPHTHENE 0.03 0.12 mg/kg 05SB010002 3/8 0.008 - 0.033 0.12 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.016 0.016 mg/kg 05SB030002 1/8 0.008 - 0.033 0.016 NA 29(9) N NA 130(9) No BSL
120-12-7 ANTHRACENE 0.009 0.34 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.34 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.031 0.95 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.95 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.031 0.82 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.82 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.008 0.79 J mg/kg 05SB050002 7/8 0.008 - 0.008 0.79 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.017 0.35 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.35 NA 210(10) N NA 570(10) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0 0.67 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.67 NA 2 C NA 39 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.93 3.4 mg/kg 05SB050002 2/8 0.4 - 0.43 3.4 NA 180 C 31000 3600 No BSL
218-01-9 CHRYSENE 0.0 0.91 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.91 NA 8 C NA 25 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.008 0.18 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.18 NA 0.08 C NA 18 Yes ASL
206-44-0 FLUORANTHENE 0.011 2.2 J mg/kg 05SB050002 7/8 0.008 - 0.008 2.2 NA 210 N NA 880 No BSL
86-73-7 FLUORENE 0.02 0.11 J mg/kg 05SB050002 3/8 0.008 - 0.033 0.11 NA 28 N NA 170 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.015 0.36 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.36 NA 0.7 C NA 3.1 No BSL
91-20-3 NAPHTHALENE 0.023 0.1 mg/kg 05SB060002 5/8 0.008 - 0.033 0.1 NA 4 N NA 0.7 No BSL
85-01-8 PHENANTHRENE 0 1.7 mg/kg 05SB050002 6/8 0.008 - 0.008 1.7 NA 210(10) N NA 570(10) No BSL
129-00-0 PYRENE 0.009 2.4 mg/kg 05SB050002 7/8 0.008 - 0.008 2.4 NA 210 N NA 570 No BSL
PESTICIDES/PCBS
72-55-9 4,4'-DDE 0.0067 0.0067 mg/kg 05SB080002 1/6 3.9 - 4.3 0.0067 NA 3 C NA 450 No BSL
11097-69-1 AROCLOR-1254 0.1 J 0.24 mg/kg 05SB080002 4/8 39 - 43 0.24 NA NA C NA 6.2 No BSL
HERBICIDES
93-76-5 2,4,5-T 0.01 J 0.016 J mg/kg 05SB080002 2/8 0.0032 - 0.0035 0.016 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 0.0024 J 0.012 mg/kg 05SB050002 5/7 0.0008 - 0.00081 0.012 NA 0.001 C NA 0.028 Yes ASL
DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 0.000415 J 0.00505 J mg/kg 05SB080002 8/8  --- 0.00505 NA NA C NA NA No NTX
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.0000085 J 0.000313 J mg/kg 05SB060002 7/8 0.0000004 - 0.0000004 0.000313 NA NA C NA NA No NTX
35822-46-9 1,2,3,4,6,7,8-HPCDD 0.0000072 0.000359 J mg/kg 05SB060002 8/8  --- 0.000359 NA NA C NA NA No NTX
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.0000121 0.000541 J mg/kg 05SB060002 7/8 0.00000054 - 0.00000054 0.000541 NA NA C NA NA No NTX
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.00000088 J 0.0000575 mg/kg 05SB060002 6/8 0.0000003 - 0.0000018 0.0000575 NA NA C NA NA No NTX
39227-28-6 1,2,3,4,7,8-HXCDD 0.000001 J 0.0000217 mg/kg 05SB060002 5/8 0.0000002 - 0.0000021 0.0000217 NA NA C NA NA No NTX
70648-26-9 1,2,3,4,7,8-HXCDF 0.0000037 0.000361 J mg/kg 05SB060002 7/8 0.00000055 - 0.00000055 0.000361 NA NA C NA NA No NTX
57653-85-7 1,2,3,6,7,8-HXCDD 0.0000019 J 0.000053 J mg/kg 05SB060002 7/8 0.0000003 - 0.0000003 0.000053 NA NA C NA NA No NTX
57117-44-9 1,2,3,6,7,8-HXCDF 0.00000028 J 0.000128 mg/kg 05SB060002 8/8  --- 0.000128 NA NA C NA NA No NTX
19408-74-3 1,2,3,7,8,9-HXCDD 0.00000036 J 0.0000691 J mg/kg 05SB060002 8/8  --- 0.0000691 NA NA C NA NA No NTX
72918-21-9 1,2,3,7,8,9-HXCDF 0.00000041 J 0.0000098 J mg/kg 05SB060002 3/8 0.0000002 - 0.0000032 0.0000098 NA NA C NA NA No NTX
40321-76-4 1,2,3,7,8-PECDD 0.0000014 J 0.0000221 mg/kg 05SB060002 5/8 0.0000003 - 0.0000009 0.0000221 NA NA C NA NA No NTX
57117-41-6 1,2,3,7,8-PECDF 0.0000013 J 0.000105 mg/kg 05SB060002 4/8 0.0000002 - 0.0000304 0.000105 NA NA C NA NA No NTX
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

60851-34-5 2,3,4,6,7,8-HXCDF 0.0000024 J 0.000146 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000146 NA NA C NA NA No NTX
57117-31-4 2,3,4,7,8-PECDF 0.0000022 J 0.000143 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000143 NA NA C NA NA No NTX
1746-01-6 2,3,7,8-TCDD 0.00000049 J 0.0000061 mg/kg 05SB060002 5/8 0.0000003 - 0.00000045 0.0000061 NA NA C NA NA No NTX
51207-31-9 2,3,7,8-TCDF 0.0000028 0.000325 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000325 NA NA C NA NA No NTX
1746-01-6 2,3,7,8-TCDD TEQ 0.00000068 0.000226 mg/kg 05SB060002 8/8  - 0.000226 NA NA C NA NA No NTX
37871-00-4 TOTAL HPCDD 0.0000151 0.000803 J mg/kg 05SB060002 8/8  --- 0.000803 NA NA C NA NA No NTX
38998-75-3 TOTAL HPCDF 0.0000219 J 0.000792 J mg/kg 05SB060002 6/8 0.00000054 - 0.000106 0.000792 NA NA C NA NA No NTX
34465-46-8 TOTAL HXCDD 0.0000254 J 0.00089 J mg/kg 05SB060002 5/8 0.00000065 - 0.0000686 0.00089 NA NA C NA NA No NTX
55684-94-1 TOTAL HXCDF 0.0000254 J 0.0000254 J mg/kg 05SB020002 1/8 0.0000015 - 0.00139 0.0000254 NA NA C NA NA No NTX
30402-15-4 TOTAL PECDF 0.0000013 J 0.0000013 J mg/kg 05SB040002 1/8 0.0000312 - 0.00197 0.0000013 NA NA C NA NA No NTX
41903-57-5 TOTAL TCDD 0.000133 0.000404 mg/kg 05SB060002 2/8 0.0000003 - 0.0000661 0.000404 NA NA C NA NA No NTX
55722-27-5 TOTAL TCDF 0.0000524 0.0000524 mg/kg 05SB080002 1/8 0.0000002 - 0.0021 0.0000524 NA NA C NA NA No NTX
INORGANICS
7429-90-5 ALUMINUM 3580 J 14800 J mg/kg 05SB040002 8/8  --- 14800 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 3.2 J 301 J mg/kg 05SB060002 7/8 0.9 - 0.9 301 Yes 0.3 N NA 5.4 Yes ASL
7440-38-2 ARSENIC 5.1 J 26.8 J mg/kg 05SB060002 8/8  --- 26.8 No 1 C 750 29 No BKG
7440-39-3 BARIUM 74.7 J 2020 mg/kg 05SB060002 8/8  --- 2020 Yes 82 N 690000 1600 Yes ASL
7440-43-9 CADMIUM 1.6 J 31.1 J mg/kg 05SB060002 6/8 0.83 - 0.84 31.1 Yes 0.4 N 1800 7.5 Yes ASL
7440-70-2 CALCIUM 685 J 241000 J mg/kg 05SB050002 7/8 413 - 413 241000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 10.4 112 J mg/kg 05SB060002 8/8  --- 112 Yes 2 C 270 38 Yes ASL
7440-48-4 COBALT 5.8 35.8 mg/kg 05SB060002 8/8  --- 35.8 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 11.7 1520 J mg/kg 05SB060002 8/8  --- 1520 Yes NA N NA 580 Yes ASL
7439-89-6 IRON 15600 J 105000 J mg/kg 05SB060002 8/8  --- 105000 Yes NA N NA NA No NTX
7439-92-1 LEAD 15.2 J 16900 J mg/kg 05SB060002 8/8  --- 16900 Yes NA N NA 81 Yes ASL
7439-95-4 MAGNESIUM 660 J 4900 J mg/kg 05SB050002 8/8  --- 4900 No NA NA NA No NUT, BKG
7439-96-5 MANGANESE 264 1170 mg/kg 05SB040002 8/8  --- 1170 No NA N NA NA No NTX, BKG
7439-97-6 MERCURY 0.04 J 0.43 mg/kg 05SB010002 8/8  --- 0.43 Yes 0.1 N 10 2.1 Yes ASL
7440-02-0 NICKEL 12 62.6 mg/kg 05SB060002 8/8  --- 62.6 No 7 N 13000 950 No BKG
7440-09-7 POTASSIUM 464 J 1050 J mg/kg 05SB060002 5/8 413 - 462 1050 No NA NA NA No NUT, BKG
7440-22-4 SILVER 1.8 J 7.5 J mg/kg 05SB060002 3/8 0.83 - 0.92 7.5 Yes 2 N NA 31 Yes ASL
7440-31-5 TIN 13.2 J 849 mg/kg 05SB080002 7/8 4.5 - 4.5 849 Yes NA N NA NA No NTX
7440-62-2 VANADIUM 9.9 22.9 mg/kg 05SB040002 8/8  --- 22.9 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 26.6 5110 J mg/kg 05SB060002 8/8  --- 5110 Yes 620 N NA 14000 Yes ASL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 13 J 13 J meq/1 05SB040002 1/1  --- 13 NA NA NA NA No NTX
PH 5.1 J 5.1 J S.U. 05SB040002 1/1  --- 5.1 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1700 1700 mg/kg 05SB040002 1/1  --- 1700 NA NA NA NA No NTX
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen,
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report                  Closure (RISC) residential levels for migration from soil to ground water (IDEM, July 2001). 
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test J = Estimated value.
       determined that a constituent concentration was not significanty different from background, that N = Nocarcinogen.
       chemical was not selected as a COPC NA = Not applicable/not available.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to sat = Soil saturation concentration.
        groundwater value represents a dilution and attenuation factor (DAF) of 1.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). Rationale Codes:
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. For Selection as a COPC:
8     Naphthalene is used as a surrogate for 2-methylnaphthalene.   ASL = Above COPC screening level/ARAR/TBC.
9     Acenaphthene is used as a surrogate for acenaphthylene.
10    Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:

  BKG = Within background levels.
  BSL = Below COPC screening level/ARAR/TBC.

Associated Samples:
05SB010002 05SB050002   NTX = No toxicity information.
05SB010102 05SB050102   NUT = Essential nutrient.
05SB020002 05SB060002
05SB020102 05SB060102 ASL = Above screening level.
05SB030002 05SB070002 BSL = Below screening level.
05SB030102 05SB070102 CAS = Chemical abstract services.
05SB040002 05SB080002
05SB040102 05SB080102

Shaded cells indicate that the specified criterion or background level hs been exceeded or that the chemical has been selected as a COPC.



SWMU 5 - TABLE 2.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE/SUBSURFACE SOIL
SWMU 5, OLD BURN PIT

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 3

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS
75-34-3 1,1-DICHLOROETHANE 0.14 0.14 mg/kg 05SB030507 1/15 0.003 - 0.004 0.14 NA 51 N 1300 IDEM No BSL
75-35-4 1,1-DICHLOROETHENE 0.013 J 0.013 J mg/kg 05SB060102 1/15 0.003 - 0.004 0.013 NA 12 N 0.67 IDEM No BSL
67-64-1 ACETONE 0.048 0.054 mg/kg 05SB030507 2/15 0.014 - 0.018 0.054 NA 160 N 3900 IDEM No BSL
71-43-2 BENZENE 0.003 0.017 mg/kg 05SB030507 3/15 0.003 - 0.004 0.017 NA 0.6 C 8.2 IDEM No BSL
75-00-3 CHLOROETHANE 0.048 0.048 mg/kg 05SB030507 1/15 0.003 - 0.004 0.048 NA 3 C 46 IDEM No BSL
156-59-2 CIS-1,2-DICHLOROETHENE 0.005 2.8 J mg/kg 05SB060102 6/15 0.003 - 0.004 2.8 NA 4.3 N 110 IDEM No BSL
100-41-4 ETHYLBENZENE 0.019 0.019 mg/kg 05SB030507 1/15 0.003 - 0.004 0.019 NA 8.9 C 4600 IDEM No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.042 mg/kg 05SB030507 5/15 0.003 - 0.004 0.042 NA 9.1 C 120 IDEM No BSL
127-18-4 TETRACHLOROETHENE 0.003 0.007 J mg/kg 05SB060102 2/15 0.003 - 0.004 0.007 NA 1.5 C 48 IDEM No BSL
108-88-3 TOLUENE 0.027 0.027 mg/kg 05SB030507 1/15 0.003 - 0.004 0.027 NA 520 sat 1700 IDEM No BSL
156-60-5 TRANS-1,2-DICHLOROETHENE 0.007 0.029 J mg/kg 05SB060102 2/15 0.003 - 0.004 0.029 NA 6.9 N 180 IDEM No BSL
79-01-6 TRICHLOROETHENE 0.004 5.1 J mg/kg 05SB060102 8/15 0.003 - 0.004 5.1 NA 0.053 C 45 IDEM Yes ASL
75-01-4 VINYL CHLORIDE 0.005 J 0.16 mg/kg 05SB060608 5/15 0.003 - 0.004 0.16 NA 0.079 C 0.28 IDEM Yes ASL
1330-20-7 XYLENES, TOTAL 0.01 0.061 mg/kg 05SB030507 2/15 0.003 - 0.004 0.061 NA 27 N 4800 IDEM No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.012 2.5 J mg/kg 05SB030507 10/15 0.007 - 0.033 2.5 NA 5.6(7) N 3200(7) IDEM No BSL
106-44-5 4-METHYLPHENOL 0.46 0.77 J mg/kg 05SB060608 2/15 0.36 - 5.9 0.77 NA 31 N 910 IDEM No BSL
83-32-9 ACENAPHTHENE 0.01 0.12 mg/kg 05SB010002 6/15 0.007 - 5.9 0.12 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.009 0.052 J mg/kg 05SB050608 5/15 0.007 - 5.9 0.052 NA 370(8) N 9500(8) IDEM No BSL
120-12-7 ANTHRACENE 0.009 0.34 J mg/kg 05SB050002 9/15 0.007 - 5.9 0.34 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.031 0.95 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.95 NA 0.62 C 5 IDEM Yes ASL
50-32-8 BENZO(A)PYRENE 0.031 0.82 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.82 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.008 0.96 mg/kg 05SB070608 12/15 0.008 - 5.9 0.96 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.017 0.35 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.35 NA 230(9) N 5500(9) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.028 0.67 J mg/kg 05SB050002 8/15 0.007 - 5.9 0.67 NA 6.2 C 50 IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.93 3.4 mg/kg 05SB050002 6/15 0.36 - 0.43 3.4 NA 35 C 300 IDEM No BSL
218-01-9 CHRYSENE 0.035 1.5 J mg/kg 05SB030507 11/15 0.007 - 0.008 1.5 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.008 0.18 J mg/kg 05SB050002 7/15 0.007 - 5.9 0.18 NA 0.062 C 0.5 IDEM Yes ASL
206-44-0 FLUORANTHENE 0.01 2.2 J mg/kg 05SB050002 12/15 0.008 - 5.9 2.2 NA 230 N 6300 IDEM No BSL
86-73-7 FLUORENE 0.02 0.11 J mg/kg 05SB050002 6/15 0.007 - 5.9 0.11 NA 260 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.015 0.36 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.36 NA 0.62 C 5 IDEM No BSL
91-20-3 NAPHTHALENE 0.023 1.2 J mg/kg 05SB030507 10/15 0.007 - 0.033 1.2 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.012 2.8 J mg/kg 05SB030507 12/15 0.008 - 0.008 2.8 NA 230(9) N 5500(9) IDEM No BSL
129-00-0 PYRENE 0.009 3.1 J mg/kg 05SB030507 13/15 0.008 - 0.008 3.1 NA 230 N 5500 IDEM No BSL
PESTICIDES/PCBs
72-54-8 4,4'-DDD 0.008 0.008 mg/kg 05SB020406 1/14 0.0035 - 0.058 0.008 NA 2.4 C 28 IDEM No BSL
72-55-9 4,4'-DDE 0.0067 0.0067 mg/kg 05SB080002 1/12 0.0035 - 0.058 0.0067 NA 1.7 C 20 IDEM No BSL
11097-69-1 AROCLOR-1254 0.1 J 0.67 mg/kg 05SB060608 6/15 0.035 - 0.58 0.67 NA 0.22 C 1.8 IDEM Yes ASL
11096-82-5 AROCLOR-1260 0.64 0.64 mg/kg 05SB050608 1/15 0.035 - 0.58 0.64 NA 0.22 C 1.8 IDEM Yes ASL
60-57-1 DIELDRIN 0.0074 0.0074 mg/kg 05SB050608 1/15 0.0035 - 0.058 0.0074 NA 0.03 C 0.27 IDEM No BSL
72-43-5 METHOXYCHLOR 0.028 J 0.049 J mg/kg 05SB070608 2/15 0.018 - 0.3 0.049 NA 31 N 910 IDEM No BSL
HERBICIDES
93-76-5 2,4,5-T 0.01 J 0.016 J mg/kg 05SB080002 2/15 0.0029 - 0.047 0.016 NA 61 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0015 J 0.012 mg/kg 05SB050002 10/14 0.0008 - 0.012 0.012 NA 3 C 20 IDEM No BSL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 0.0000581 J 0.00505 J mg/kg 05SB080002 15/15  --- 0.00505 NA 0.039 C NA IDEM No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.00000026 J 0.000477 J mg/kg 05SB070608 14/15 0.0000004 - 0.0000004 0.000477 NA 0.039 C NA IDEM No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 0.0000072 0.000736 J mg/kg 05SB030507 13/15 0.0000057 - 0.000009 0.000736 NA 0.00039 C NA IDEM Yes ASL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.0000121 0.00159 J mg/kg 05SB030507 12/15 0.00000054 - 0.0000024 0.00159 NA 0.00039 C NA IDEM Yes ASL
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.00000049 J 0.0000686 mg/kg 05SB070608 9/15 0.0000001 - 0.0000077 0.0000686 NA 0.00039 C NA IDEM No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.00000026 J 0.0000849 J mg/kg 05SB030507 8/15 0.00000013 - 0.000005 0.0000849 NA 0.000039 C NA IDEM Yes ASL
70648-26-9 1,2,3,4,7,8-HXCDF 0.0000037 0.00101 J mg/kg 05SB030507 12/15 0.00000055 - 0.0000011 0.00101 NA 0.000039 C NA IDEM Yes ASL
57653-85-7 1,2,3,6,7,8-HXCDD 0.0000019 J 0.000192 J mg/kg 05SB030507 12/15 0.00000014 - 0.00000062 0.000192 NA 0.000039 C NA IDEM Yes ASL
57117-44-9 1,2,3,6,7,8-HXCDF 0.00000028 J 0.000447 J mg/kg 05SB030507 14/15 0.0000024 - 0.0000024 0.000447 NA 0.000039 C NA IDEM Yes ASL
19408-74-3 1,2,3,7,8,9-HXCDD 0.00000036 J 0.0000934 J mg/kg 05SB070608 12/15 0.00000065 - 0.000022 0.0000934 NA 0.000039 C NA IDEM Yes ASL
72918-21-9 1,2,3,7,8,9-HXCDF 0.00000041 J 0.0000098 J mg/kg 05SB060002 5/15 0.0000001 - 0.0000038 0.0000098 NA 0.000039 C NA IDEM No BSL
40321-76-4 1,2,3,7,8-PECDD 0.0000014 J 0.0000977 J mg/kg 05SB030507 9/15 0.0000001 - 0.0000024 0.0000977 NA 0.0000039 C NA IDEM Yes ASL
57117-41-6 1,2,3,7,8-PECDF 0.00000032 J 0.000378 J mg/kg 05SB030507 8/15 0.0000002 - 0.0000304 0.000378 NA 0.000078 C NA IDEM Yes ASL
60851-34-5 2,3,4,6,7,8-HXCDF 0.0000024 J 0.000191 mg/kg 05SB070608 11/15 0.00000014 - 0.0000026 0.000191 NA 0.000039 C NA IDEM Yes ASL
57117-31-4 2,3,4,7,8-PECDF 0.00000022 J 0.000189 mg/kg 05SB070608 13/15 0.0000002 - 0.0000017 0.000189 NA 0.0000078 C NA IDEM Yes ASL
1746-01-6 2,3,7,8-TCDD 0.00000049 J 0.0000335 J mg/kg 05SB030507 8/15 0.00000006 - 0.0000013 0.0000335 NA 0.0000039 C NA IDEM Yes ASL
51207-31-9 2,3,7,8-TCDF 0.00000036 J 0.000453 J mg/kg 05SB030507 13/15 0.0000002 - 0.0000031 0.000453 NA 0.000039 C NA IDEM Yes ASL
1746-01-6 2,3,7,8-TCDD TEQ 0.00000068 0.000464 mg/kg 05SB030507 15/15  - 0.000464 NA 0.0000039 C NA IDEM Yes ASL
37871-00-4 TOTAL HPCDD 0.0000151 0.00169 J mg/kg 05SB030507 13/15 0.0000102 - 0.0000174 0.00169 NA NA C NA IDEM No NTX
38998-75-3 TOTAL HPCDF 0.0000219 J 0.00185 J mg/kg 05SB030507 11/15 0.00000054 - 0.000106 0.00185 NA NA C NA IDEM No NTX
34465-46-8 TOTAL HXCDD 0.000005 J 0.00304 J mg/kg 05SB030507 8/15 0.00000065 - 0.0000686 0.00304 NA NA C NA IDEM No NTX
55684-94-1 TOTAL HXCDF 0.0000254 J 0.00394 J mg/kg 05SB030507 4/15 0.0000015 - 0.00201 0.00394 NA NA C NA IDEM No NTX
36088-22-9 TOTAL PECDD 0.00228 J 0.00228 J mg/kg 05SB030507 1/15 0.0000003 - 0.00084 0.00228 NA NA C NA IDEM No NTX
30402-15-4 TOTAL PECDF 0.0000013 J 0.00574 J mg/kg 05SB030507 3/15 0.0000027 - 0.00291 0.00574 NA NA C NA IDEM No NTX
41903-57-5 TOTAL TCDD 0.000133 0.000404 mg/kg 05SB060002 2/15 0.00000028 - 0.00176 0.000404 NA NA C NA IDEM No NTX
55722-27-5 TOTAL TCDF 0.0000524 0.03684 J mg/kg 05SB030507 2/15 0.0000002 - 0.00304 0.03684 NA NA C NA IDEM No NTX
INORGANICS
7429-90-5 ALUMINUM 3580 J 15700 J mg/kg 05SB040204 15/15  --- 15700 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 0.9 J 301 J mg/kg 05SB060002 13/15 0.84 - 0.9 301 Yes 3.1 N 140 IDEM Yes ASL
7440-38-2 ARSENIC 2.9 J 26.8 J mg/kg 05SB060002 15/15  --- 26.8 Yes 0.39 C 3.9 IDEM Yes ASL
7440-39-3 BARIUM 30.3 2020 mg/kg 05SB060002 15/15  --- 2020 Yes 540 N 23000 IDEM Yes ASL
7440-43-9 CADMIUM 1.6 J 31.1 J mg/kg 05SB060002 11/15 0.8 - 0.9 31.1 Yes 3.7 N 12 IDEM Yes ASL
7440-70-2 CALCIUM 685 J 241000 J mg/kg 05SB050002 12/15 399 - 449 241000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 5.7 J 112 J mg/kg 05SB060002 15/15  --- 112 Yes 30(10) C 430(10) IDEM Yes ASL
7440-48-4 COBALT 5.5 35.8 mg/kg 05SB060002 15/15  --- 35.8 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 8.1 J 6370 J mg/kg 05SB060608 15/15  --- 6370 Yes 310 N 13000 IDEM Yes ASL
7439-89-6 IRON 11400 J 105000 J mg/kg 05SB060002 15/15  --- 105000 Yes 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 8.2 J 16900 J mg/kg 05SB060002 15/15  --- 16900 Yes 400(11) N 400 IDEM Yes ASL
7439-95-4 MAGNESIUM 496 J 4900 J mg/kg 05SB050002 15/15  --- 4900 No NA NA IDEM No NUT
7439-96-5 MANGANESE 157 J 1170 mg/kg 05SB040002 15/15  --- 1170 Yes 180 N NA IDEM Yes ASL
7439-97-6 MERCURY 0.04 J 93.2 mg/kg 05SB050608 13/15 0.04 - 0.04 93.2 Yes 2.3(12) N 55 IDEM Yes ASL
7440-02-0 NICKEL 8.8 62.6 mg/kg 05SB060002 15/15  --- 62.6 Yes 160 N 6900 IDEM No BSL
7440-09-7 POTASSIUM 464 J 1520 J mg/kg 05SB060608 10/15 399 - 462 1520 No NA NA IDEM No NUT, BKG
7440-22-4 SILVER 1.7 J 16.1 J mg/kg 05SB030507 7/15 0.8 - 0.92 16.1 Yes 39 N 1700 IDEM No BSL
7440-23-5 SODIUM 500 1300 J mg/kg 05SB030507 3/15 399 - 478 1300 Yes NA NA IDEM No NUT, BKG
7440-31-5 TIN 13.2 J 849 mg/kg 05SB080002 12/15 4.1 - 4.5 849 Yes 4700 N NA IDEM No BSL
7440-62-2 VANADIUM 9.6 22.9 mg/kg 05SB040002 15/15  --- 22.9 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 25.9 5110 J mg/kg 05SB060002 15/15  --- 5110 Yes 2300 N 100000 IDEM Yes ASL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 3.2 13 J meq/100 g 05SB040002 4/4  --- 13 NA NA NA IDEM No NTX
pH 5.1 J 7.6 J S.U. 05SB030507 4/4  --- 7.6 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1500 72000 mg/kg 05SB030507 4/4  --- 72000 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to Base-wide background data presented in the Basewide Background Soil Investigation Report                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test J = Estimated value.
       determined that a constituent concentration was not significanty different from background, that N = Nocarcinogen.
        chemical was not selected as a COPC. NA = Not applicable/not available.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a sat = Soil saturation concentration.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer Rationale Codes:
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). For Selection as a COPC:
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based   ASL = Above COPC screening level/ARAR/TBC.
       COPC screening level and/or an ARAR/TBC(s).
7     Naphthalene is used as a surrogate for 2-methylnaphthalene. For Elimination as a COPC:
8     Acenaphthene is used as a surrogate for acenaphthylene.   BKG = Within background levels.
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   BSL = Below COPC screening level/ARAR/TBC.
10    Hexavalent chromium.   NTX = No toxicity information.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994).   NUT = Essential nutrient.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001).

ASL = Above screening level.
BSL = Below screening level.

Associated Samples: CAS = Chemical abstract services.
05SB010002 05SB050002 05SB010810 05SB050608
05SB010102 05SB050102 05SB020406 05SB060608 Shaded cells indicate that the specified criteriono r background level has been exceeded or that the chemical has been selected as a COPC.
05SB020002 05SB060002 05SB030507 05SB070608
05SB020102 05SB060102 05SB040204
05SB030002 05SB070002
05SB030102 05SB070102
05SB040002 05SB080002
05SB040102 05SB080102
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic SSL 
for Soil to Air 

(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

VOLATILE ORGANICS
75-34-3 1,1-DICHLOROETHANE 0.14 0.14 mg/kg 05SB030507 1/15 0.003 - 0.004 0.14 NA 1 N 1300 5.6 No BSL
75-35-4 1,1-DICHLOROETHENE 0.013 J 0.013 J mg/kg 05SB060102 1/15 0.003 - 0.004 0.013 NA 0.003 C 0.07 0.058 Yes ASL
67-64-1 ACETONE 0.048 0.054 mg/kg 05SB030507 2/15 0.014 - 0.018 0.054 NA 0.8 N 100000 3.1 No BSL
71-43-2 BENZENE 0.003 0.017 mg/kg 05SB030507 3/15 0.003 - 0.004 0.017 NA 0.002 C 0.8 0.034 Yes ASL
75-00-3 CHLOROETHANE 0.048 0.048 mg/kg 05SB030507 1/15 0.003 - 0.004 0.048 NA NA C NA 0.32 No BSL
156-59-2 CIS-1,2-DICHLOROETHENE 0.005 2.8 J mg/kg 05SB060102 6/15 0.003 - 0.004 2.8 NA 0.02 N 1200 0.4 Yes ASL
100-41-4 ETHYLBENZENE 0.019 0.019 mg/kg 05SB030507 1/15 0.003 - 0.004 0.019 NA 0.7 N 400 13 No BSL
75-09-2 METHYLENE CHLORIDE 0.004 J 0.042 mg/kg 05SB030507 5/15 0.003 - 0.004 0.042 NA 0.001 C 13 0.023 Yes ASL
127-18-4 TETRACHLOROETHENE 0.003 0.007 J mg/kg 05SB060102 2/15 0.003 - 0.004 0.007 NA 0.003 C 11 0.058 Yes ASL
108-88-3 TOLUENE 0.027 0.027 mg/kg 05SB030507 1/15 0.003 - 0.004 0.027 NA 0.6 N 650 12 No BSL
156-60-5 TRANS-1,2-DICHLOROETHENE 0.007 0.029 J mg/kg 05SB060102 2/15 0.003 - 0.004 0.029 NA 0.03 N 3100 0.68 No BSL
79-01-6 TRICHLOROETHENE 0.004 5.1 J mg/kg 05SB060102 8/15 0.003 - 0.004 5.1 NA 0.003 C 5 0.057 Yes ASL
75-01-4 VINYL CHLORIDE 0.005 J 0.16 mg/kg 05SB060608 5/15 0.003 - 0.004 0.16 NA 0.0007 C 0.03 0.013 Yes ASL
1330-20-7 XYLENES, TOTAL 0.01 0.061 mg/kg 05SB030507 2/15 0.003 - 0.004 0.061 NA 10 N 410 190 No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.012 2.5 J mg/kg 05SB030507 10/15 0.007 - 0.033 2.5 NA 4(8) N NA 0.7(8) Yes ASL
106-44-5 4-METHYLPHENOL 0.46 0.77 J mg/kg 05SB060608 2/15 0.36 - 5.9 0.77 NA NA N NA 1.1 No BSL
83-32-9 ACENAPHTHENE 0.01 0.12 mg/kg 05SB010002 6/15 0.007 - 5.9 0.12 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.009 0.052 J mg/kg 05SB050608 5/15 0.007 - 5.9 0.052 NA 29(9) N NA 130(9) No BSL
120-12-7 ANTHRACENE 0.009 0.34 J mg/kg 05SB050002 9/15 0.007 - 5.9 0.34 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.031 0.95 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.95 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.031 0.82 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.82 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.008 0.96 mg/kg 05SB070608 12/15 0.008 - 5.9 0.96 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.017 0.35 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.35 NA 210(10) N NA 570(10) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.028 0.67 J mg/kg 05SB050002 8/15 0.007 - 5.9 0.67 NA 2 C NA 39 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.93 3.4 mg/kg 05SB050002 6/15 0.36 - 0.43 3.4 NA 180 C 31000 3600 No BSL
218-01-9 CHRYSENE 0.035 1.5 J mg/kg 05SB030507 11/15 0.007 - 0.008 1.5 NA 8 C NA 25 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.008 0.18 J mg/kg 05SB050002 7/15 0.007 - 5.9 0.18 NA 0.08 C NA 18 Yes ASL
206-44-0 FLUORANTHENE 0.01 2.2 J mg/kg 05SB050002 12/15 0.008 - 5.9 2.2 NA 210 N NA 880 No BSL
86-73-7 FLUORENE 0.02 0.11 J mg/kg 05SB050002 6/15 0.007 - 5.9 0.11 NA 28 N NA 170 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.015 0.36 J mg/kg 05SB050002 10/15 0.007 - 5.9 0.36 NA 0.7 C NA 3.1 No BSL
91-20-3 NAPHTHALENE 0.023 1.2 J mg/kg 05SB030507 10/15 0.007 - 0.033 1.2 NA 4 N NA 0.7 Yes ASL
85-01-8 PHENANTHRENE 0.012 2.8 J mg/kg 05SB030507 12/15 0.008 - 0.008 2.8 NA 210(10) N NA 570(10) No BSL
129-00-0 PYRENE 0.009 3.1 J mg/kg 05SB030507 13/15 0.008 - 0.008 3.1 NA 210 N NA 570 No BSL
PESTICIDES/PCBs
72-54-8 4,4'-DDD 0.008 0.008 mg/kg 05SB020406 1/14 0.0035 - 0.058 0.008 NA 0.8 C NA 140 No BSL
72-55-9 4,4'-DDE 0.0067 0.0067 mg/kg 05SB080002 1/12 0.0035 - 0.058 0.0067 NA 3 C NA 450 No BSL
11097-69-1 AROCLOR-1254 0.1 J 0.67 mg/kg 05SB060608 6/15 0.035 - 0.58 0.67 NA NA C NA 6.2 No BSL
11096-82-5 AROCLOR-1260 0.64 0.64 mg/kg 05SB050608 1/15 0.035 - 0.58 0.64 NA NA C NA 6.2 No BSL
60-57-1 DIELDRIN 0.0074 0.0074 mg/kg 05SB050608 1/15 0.0035 - 0.058 0.0074 NA 0.0002 C 1 0.046 Yes ASL
72-43-5 METHOXYCHLOR 0.028 J 0.049 J mg/kg 05SB070608 2/15 0.018 - 0.3 0.049 NA 8 N NA 160 No BSL
HERBICIDES
93-76-5 2,4,5-T 0.01 J 0.016 J mg/kg 05SB080002 2/15 0.0029 - 0.047 0.016 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 0.0015 J 0.012 mg/kg 05SB050002 10/14 0.0008 - 0.012 0.012 NA 0.001 C NA 0.028 Yes ASL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic SSL 
for Soil to Air 

(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 0.0000581 J 0.00505 J mg/kg 05SB080002 15/15  --- 0.00505 NA NA C NA NA No NTX
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.00000026 J 0.000477 J mg/kg 05SB070608 14/15 0.0000004 - 0.0000004 0.000477 NA NA C NA NA No NTX
35822-46-9 1,2,3,4,6,7,8-HPCDD 0.0000072 0.000736 J mg/kg 05SB030507 13/15 0.0000057 - 0.000009 0.000736 NA NA C NA NA No NTX
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.0000121 0.00159 J mg/kg 05SB030507 12/15 0.00000054 - 0.0000024 0.00159 NA NA C NA NA No NTX
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.00000049 J 0.0000686 mg/kg 05SB070608 9/15 0.0000001 - 0.0000077 0.0000686 NA NA C NA NA No NTX
39227-28-6 1,2,3,4,7,8-HXCDD 0.00000026 J 0.0000849 J mg/kg 05SB030507 8/15 0.00000013 - 0.000005 0.0000849 NA NA C NA NA No NTX
70648-26-9 1,2,3,4,7,8-HXCDF 0.0000037 0.00101 J mg/kg 05SB030507 12/15 0.00000055 - 0.0000011 0.00101 NA NA C NA NA No NTX
57653-85-7 1,2,3,6,7,8-HXCDD 0.0000019 J 0.000192 J mg/kg 05SB030507 12/15 0.00000014 - 0.00000062 0.000192 NA NA C NA NA No NTX
57117-44-9 1,2,3,6,7,8-HXCDF 0.00000028 J 0.000447 J mg/kg 05SB030507 14/15 0.0000024 - 0.0000024 0.000447 NA NA C NA NA No NTX
19408-74-3 1,2,3,7,8,9-HXCDD 0.00000036 J 0.0000934 J mg/kg 05SB070608 12/15 0.00000065 - 0.000022 0.0000934 NA NA C NA NA No NTX
72918-21-9 1,2,3,7,8,9-HXCDF 0.00000041 J 0.0000098 J mg/kg 05SB060002 5/15 0.0000001 - 0.0000038 0.0000098 NA NA C NA NA No NTX
40321-76-4 1,2,3,7,8-PECDD 0.0000014 J 0.0000977 J mg/kg 05SB030507 9/15 0.0000001 - 0.0000024 0.0000977 NA NA C NA NA No NTX
57117-41-6 1,2,3,7,8-PECDF 0.00000032 J 0.000378 J mg/kg 05SB030507 8/15 0.0000002 - 0.0000304 0.000378 NA NA C NA NA No NTX
60851-34-5 2,3,4,6,7,8-HXCDF 0.0000024 J 0.000191 mg/kg 05SB070608 11/15 0.00000014 - 0.0000026 0.000191 NA NA C NA NA No NTX
57117-31-4 2,3,4,7,8-PECDF 0.00000022 J 0.000189 mg/kg 05SB070608 13/15 0.0000002 - 0.0000017 0.000189 NA NA C NA NA No NTX
1746-01-6 2,3,7,8-TCDD 0.00000049 J 0.0000335 J mg/kg 05SB030507 8/15 0.00000006 - 0.0000013 0.0000335 NA NA C NA NA No NTX
51207-31-9 2,3,7,8-TCDF 0.00000036 J 0.000453 J mg/kg 05SB030507 13/15 0.0000002 - 0.0000031 0.000453 NA NA C NA NA No NTX
1746-01-6 2,3,7,8-TCDD TEQ 0.00000068 0.000464 mg/kg 05SB030507 15/15  - 0.000464 NA NA C NA NA No NTX
37871-00-4 TOTAL HPCDD 0.0000151 0.00169 J mg/kg 05SB030507 13/15 0.0000102 - 0.0000174 0.00169 NA NA C NA NA No NTX
38998-75-3 TOTAL HPCDF 0.0000219 J 0.00185 J mg/kg 05SB030507 11/15 0.00000054 - 0.000106 0.00185 NA NA C NA NA No NTX
34465-46-8 TOTAL HXCDD 0.000005 J 0.00304 J mg/kg 05SB030507 8/15 0.00000065 - 0.0000686 0.00304 NA NA C NA NA No NTX
55684-94-1 TOTAL HXCDF 0.0000254 J 0.00394 J mg/kg 05SB030507 4/15 0.0000015 - 0.00201 0.00394 NA NA C NA NA No NTX
36088-22-9 TOTAL PECDD 0.00228 J 0.00228 J mg/kg 05SB030507 1/15 0.0000003 - 0.00084 0.00228 NA NA C NA NA No NTX
30402-15-4 TOTAL PECDF 0.0000013 J 0.00574 J mg/kg 05SB030507 3/15 0.0000027 - 0.00291 0.00574 NA NA C NA NA No NTX
41903-57-5 TOTAL TCDD 0.000133 0.000404 mg/kg 05SB060002 2/15 0.00000028 - 0.00176 0.000404 NA NA C NA NA No NTX
55722-27-5 TOTAL TCDF 0.0000524 0.03684 J mg/kg 05SB030507 2/15 0.0000002 - 0.00304 0.03684 NA NA C NA NA No NTX
INORGANICS
7429-90-5 ALUMINUM 3580 J 15700 J mg/kg 05SB040204 15/15  --- 15700 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 0.9 J 301 J mg/kg 05SB060002 13/15 0.84 - 0.9 301 Yes 0.3 N NA 5.4 Yes ASL
7440-38-2 ARSENIC 2.9 J 26.8 J mg/kg 05SB060002 15/15  --- 26.8 Yes 1 C 750 29 Yes ASL
7440-39-3 BARIUM 30.3 2020 mg/kg 05SB060002 15/15  --- 2020 Yes 82 N 690000 1600 Yes ASL
7440-43-9 CADMIUM 1.6 J 31.1 J mg/kg 05SB060002 11/15 0.8 - 0.9 31.1 Yes 0.4 N 1800 7.5 Yes ASL
7440-70-2 CALCIUM 685 J 241000 J mg/kg 05SB050002 12/15 399 - 449 241000 Yes NA 0 NA NA No NUT
7440-47-3 CHROMIUM 5.7 J 112 J mg/kg 05SB060002 15/15  --- 112 Yes 2 C 270 38 Yes ASL
7440-48-4 COBALT 5.5 35.8 mg/kg 05SB060002 15/15  --- 35.8 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 8.1 J 6370 J mg/kg 05SB060608 15/15  --- 6370 Yes NA N NA 580 Yes ASL
7439-89-6 IRON 11400 J 105000 J mg/kg 05SB060002 15/15  --- 105000 Yes NA N NA NA No NTX
7439-92-1 LEAD 8.2 J 16900 J mg/kg 05SB060002 15/15  --- 16900 Yes NA N NA 81 Yes ASL
7439-95-4 MAGNESIUM 496 J 4900 J mg/kg 05SB050002 15/15  --- 4900 No NA 0 NA NA No NUT, BKG
7439-96-5 MANGANESE 157 J 1170 mg/kg 05SB040002 15/15  --- 1170 Yes NA N NA NA No NTX
7439-97-6 MERCURY 0.04 J 93.2 mg/kg 05SB050608 13/15 0.04 - 0.04 93.2 Yes 0.1 N 10 2.1 Yes ASL
7440-02-0 NICKEL 8.8 62.6 mg/kg 05SB060002 15/15  --- 62.6 Yes 7 N 13000 950 Yes ASL
7440-09-7 POTASSIUM 464 J 1520 J mg/kg 05SB060608 10/15 399 - 462 1520 No NA 0 NA NA No NUT, BKG
7440-22-4 SILVER 1.7 J 16.1 J mg/kg 05SB030507 7/15 0.8 - 0.92 16.1 Yes 2 N NA 31 Yes ASL
7440-23-5 SODIUM 500 1300 J mg/kg 05SB030507 3/15 399 - 478 1300 Yes NA 0 NA NA No NUT
7440-31-5 TIN 13.2 J 849 mg/kg 05SB080002 12/15 4.1 - 4.5 849 Yes NA N NA NA No NTX
7440-62-2 VANADIUM 9.6 22.9 mg/kg 05SB040002 15/15  --- 22.9 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 25.9 5110 J mg/kg 05SB060002 15/15  --- 5110 Yes 620 N NA 14000 Yes ASL
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic SSL 
for Soil to Air 

(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY 3.2 13 J meq/100 g 05SB040002 4/4  --- 13 NA NA NA NA No NTX
pH 5.1 J 7.6 J S.U. 05SB030507 4/4  --- 7.6 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1500 72000 mg/kg 05SB030507 4/4  --- 72000 NA NA NA NA No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report                  Closure (RISC) residential levels for migration from soil to groundwater (IDEM, July 2001). 
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test J = Estimated value.
       determined that a constituent concentration was not significanty different from background, that N = Nocarcinogen.
       chemical was not selected as a COPC. NA = Not applicable/not available.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to sat = Soil saturation concentration.
        groundwater value represents a dilution and attenuation factor (DAF) of 1.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). Rationale Codes:
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. For Selection as a COPC:
8     Naphthalene is used as a surrogate for 2-methylnaphthalene.   ASL = Above COPC screening level/ARAR/TBC.
9     Acenaphthene is used as a surrogate for acenaphthylene.
10    Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:

  BKG = Within background levels.
  BSL = Below COPC screening level/ARAR/TBC.

Associated Samples:
05SB010002 05SB050002 05SB010810 05SB050608
05SB010102 05SB050102 05SB020406 05SB060608   NTX = No toxicity information.
05SB020002 05SB060002 05SB030507 05SB070608   NUT = Essential nutrient.
05SB020102 05SB060102 05SB040204
05SB030002 05SB070002 ASL = Above screening level.
05SB030102 05SB070102 BSL = Below screening level.
05SB040002 05SB080002 CAS = Chemical abstract services.
05SB040102 05SB080102

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

VOLATILE ORGANICS
67-66-3 CHLOROFORM 1 1 µg/L 05GWT0101 1/14 0.3 1 NA 0.62 C 80 FED-MCL Yes ASL

100 IDEM
156-59-2 CIS-1,2-DICHLOROETHENE 3 3 µg/L 05GW1501 1/14 1 3 NA 6.1 N 70 FED-MCL No BSL

70 IDEM
SEMIVOLATILE ORGANICS
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 110 110 µg/L 05GW0801 1/14 2 - 4 110 NA 4.8 C 6 FED-MCL Yes ASL

6 IDEM
DIOXINS / FURANS
3268-87-9 OCDD 6.1 J 269 J pg/L 05GW1301 10/14 3.8 - 54.5 269 NA 4500 C NA FED-MCL No BSL

NA IDEM
39001-02-0 OCDF 6.8 J 6.8 J pg/L 05GW1301 1/14 1.8 - 39.3 6.8 NA 4500 C NA FED-MCL No BSL

NA IDEM
35822-46-9 1,2,3,4,6,7,8-HPCDD 7.1 J 12.2 J pg/L 05GW1301 2/14 2 - 31.1 12.2 NA 45 C NA FED-MCL No BSL

NA IDEM
1746-01-6 2,3,7,8-TCDD 6.3 J 11.3 pg/L 05GWT0301 2/14 1 - 5.4 11.3 NA 0.45 C 30 FED-MCL Yes ASL

NA IDEM
37871-00-4 TOTAL HPCDD 16.2 16.2 pg/L 05GW1501 1/14 2 - 31.1 16.2 NA NA NA FED-MCL No BSL

NA IDEM
38998-75-3 TOTAL HPCDF 2.4 2.4 pg/L 05GW1301 1/14 1.2 - 16.3 2.4 NA NA NA FED-MCL No BSL

NA IDEM
41903-57-5 TOTAL TCDD 6.3 11.3 pg/L 05GWT0301 2/14 1 - 5.4 11.3 NA NA NA FED-MCL No BSL

NA IDEM
2,3,7,8-TCDD EQUIVALENT 1.71 15.9 pg/L 05GWT0301 10/14 NA 15.9 NA 0.45 C 30 FED-MCL Yes ASL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 341 J 2320 J µg/L 05GW0301 2/14 200 2320 ND 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.12 1.6 µg/L 05GW1501 8/14 1 1.6 0.14 0.045 C 50 FED-AL Yes ASL

50 IDEM
7440-39-3 BARIUM 36.1 227 µg/L 05GW0701 14/14  --- 227 82.1 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM 17200 91500 µg/L 05GW0201 13/14 5000 91500 22900 NA NA FED-MCL No NUT

NA IDEM
7440-50-8 COPPER 4.9 4.9 µg/L 05GW0301 1/14 2 4.9 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 150 4440 µg/L 05GW0301 13/14 100 4440 658 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-92-1 LEAD 4.1 4.1 µg/L 05GW0301 1/14 1 4.1 ND 15 15 FED-AL No BSL

NA IDEM
7439-95-4 MAGNESIUM 5000 J 27600 J µg/L 05GW0701 12/14 5000 27600 7000 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 18.3 2270 J µg/L 05GW1501 10/14 15 2270 182 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7782-49-2 SELENIUM 1.4 1.4 µg/L 05GWT0301 1/14 1 1.4 ND 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 SODIUM 5120 28800 J µg/L 05GW0701 10/14 5000 28800 ND NA NA FED-MCL No NUT

NA IDEM
7440-62-2 VANADIUM 4.9 4.9 µg/L 05GW0301 1/14 2 4.9 ND 26 N NA FED-MCL No BSL

NA IDEM
7440-66-6 ZINC 25.5 25.5 µg/L 05GW0301 1/14 10 25.5 41.3 1100 N 5000(7) FED-MCL No BSL,BKG

11000 IDEM
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

FILTERED METALS
7440-39-3 BARIUM, FILTERED 33.2 61.1 µg/L 05GW0301-F 2/2  --- 61.1 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 5000 61600 µg/L 05GW1301-F 2/2  --- 61600 NA NA NA FED-MCL No NUT

NA IDEM
7439-89-6 IRON, FILTERED 137 137 µg/L 05GW1301-F 1/2 100 137 NA 1100 N 300(7) FED-MCL No BSL

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 13200 J 13200 J µg/L 05GW1301-F 1/2 5000 13200 NA NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE, FILTERED 15.4 51.2 µg/L 05GW1301-F 2/2  --- 51.2 NA 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7440-23-5 SODIUM, FILTERED 5010 J 5010 J µg/L 05GW1301-F 1/2 5000 5010 NA NA NA FED-MCL No NUT

NA IDEM

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  maximum groundwater concentrations were J = Estimated value.
       compared to concentrations in upgradient groundwater sample 05GW0101.  If the concentration in the site groundwater N = Noncarcinogen.
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC. NA = Not analyzed / not applicable.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a ND = Not detected.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer FED-AL = Federal action level (U.S. EPA, 2000).
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.SEPA, Region 9, October 2002). FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       COPC screening level and/or an ARAR/TBC(s).                  Closure (RISC) residential closure levels for ground water (IDEM, July 2001).
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).

Rationale Codes:
For Selection as a COPC:
     ASL = Above COPC screening level/ARAR/TBC.

05GW0201 05GW0701 05GW1501 For Elimination as a COPC:
05GW0301 05GW0801 05GW1601      BKG = Within background levels.

05GW0301-F 05GW0901 05GW1901      BSL = Below COPC screening level/ARAR/TBC.
05GW0401 05GW1301 05GWT0101      NTX = No toxicity information.
05GW0601 05GW1301-F 05GWT0201      NUT = Essential nutrient.

05GWT0301

ASL = Above screening level.
BSL = Below screening level.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC. CAS = Chemical abstract services.

Associated Samples:
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

VOLATILE ORGANICS
75-35-4 1,1-DICHLOROETHENE 2 2 µg/L 05SW0201 1/4 1 2 NA 34 N 7 FED-MCL No BSL

7 IDEM
156-59-2 CIS-1,2-DICHLOROETHENE 1 290 µg/L 05SW0201 3/4 1 290 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
156-60-5 TRANS-1,2-DICHLOROETHENE 3 9 µg/L 05SW0201 2/4 1 9 NA 12 N 100 FED-MCL No BSL

100 IDEM
79-01-6 TRICHLOROETHENE 48 120 µg/L 05SW0201 2/4 1 120 NA 0.028 C 5 FED-MCL Yes ASL

5 IDEM
75-01-4 VINYL CHLORIDE 18 85 µg/L 05SW0201 2/4 1 85 NA 0.02 C 2 FED-MCL Yes ASL

2 IDEM
SEMIVOLATILE ORGANICS
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 2 2 µg/L 05SW0201 1/4 2 2 NA 4.8 C 6 FED-MCL No BSL

6 IDEM
DIOXINS / FURANS
36088-22-9 TOTAL PECDD 9.4 9.4 pg/L 05SW0401 1/4 6.7 - 7.2 9.4 NA NA C NA FED-MCL No BSL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 204 J 204 J µg/L 05SW0401 1/4 200 204 ND 3600 N 50 to 200(7) FED-AL Yes ASL

NA IDEM
7440-36-0 ANTIMONY 1.3 1.3 µg/L 05SW0501 1/4 1 1.3 ND 1.5 N 6 FED-MCL No NUT

NA IDEM
7440-38-2 ARSENIC 0.34 0.64 µg/L 05SW0401 4/4  --- 0.64 0.55 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 68.3 J 184 J µg/L 05SW0501 4/4  --- 184 67.7 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM 7570 72600 µg/L 05SW0501 4/4  --- 72600 29200 NA NA FED-MCL No NUT

NA IDEM
7440-50-8 COPPER 2.4 2.7 µg/L 05SW0201 2/4 2 2.7 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 337 J 1520 J µg/L 05SW0401 4/4  --- 1520 284 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM 9880 J 11900 J µg/L 05SW0301 3/4 5000 11900 6490 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 105 315 µg/L 05SW0301 3/4 15 315 41.4 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7440-23-5 SODIUM 9330 22800 µg/L 05SW0401 4/4  --- 22800 30700 NA NA FED-MCL No NUT, BKG

NA IDEM
7440-66-6 ZINC 19.5 19.9 µg/L 05SW0301 2/4 10 19.9 ND 1100 N 5000(7) FED-MCL No BSL

11000 IDEM
FILTERED METALS
7440-36-0 ANTIMONY, FILTERED 1.3 1.3 µg/L 05SW0501-F 1/4 1 1.3 ND 1.5 N 6 FED-MCL No BSL

NA IDEM
7440-38-2 ARSENIC, FILTERED 0.29 0.56 µg/L 05SW0401-F 4/4  --- 0.56 0.51 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM, FILTERED 66.1 J 174 J µg/L 05SW0501-F 4/4  --- 174 68 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 7920 74900 µg/L 05SW0501-F 4/4  --- 74900 29500 NA NA FED-MCL No NUT

NA IDEM
7440-50-8 COPPER, FILTERED 2.1 2.1 µg/L 05SW0501-F 1/4 2 2.1 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON, FILTERED 209 J 594 J µg/L 05SW0401-F 4/4  --- 594 103 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 5140 J 12500 J µg/L 05SW0301-F 4/4  --- 12500 6960 NA NA FED-MCL No NUT

NA IDEM
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

7439-96-5 MANGANESE, FILTERED 85.8 304 µg/L 05SW0301-F 3/4 15 304 33.9 88 N 50(7) FED-MCL Yes ASL
NA IDEM

7440-23-5 SODIUM, FILTERED 9150 22800 µg/L 05SW0401-F 4/4  --- 22800 27900 NA NA FED-MCL No NUT, BKG
NA IDEM

7440-66-6 ZINC, FILTERED 16.9 20 µg/L 05SW0301-F 2/4 10 20 ND 1100 N 5000(7) FED-MCL No BSL
11000 IDEM

MISCELLANEOUS PARAMETERS
HARDNESS 38000 230000 µg/L 05SW0501 4/4  --- 230000 99000 NA NA FED-MCL No NTX

NA IDEM
TOTAL SUSPENDED SOLIDS 2000 52000 µg/L 05SW0201 3/4 2000 52000 5000 NA NA FED-MCL No NTX

NA IDEM

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  maximum surface water concentrations were J = Estimated value.
       compared to concentrations in upgradient surface water sample 05SW0101.  If the concentration in the site surface water N = Noncarcinogen.
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC. NA = Not analyzed / not applicable.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a ND = Not detected.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer FED-AL = Federal action level (U.S. EPA, 2000).
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (USEPA, Region 9, October 2002). FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       COPC screening level and/or an ARAR/TBC(s).                  Closure (RISC) residential closure levels for ground water (IDEM, July 2001).
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).

Rationale Codes:
For Selection as a COPC:
     ASL = Above COPC screening level/ARAR/TBC.

Associated Samples: For Elimination as a COPC:
05SW0201 05SW0201-F      BKG = Within background levels.
05SW0301 05SW0301-F      BSL = Below COPC screening level/ARAR/TBC.
05SW0401 05SW0401-F      NTX = No toxicity information.
05SW0501 05SW0501-F      NUT = Essential nutrient.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC. CAS = Chemical abstract services.
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment
Exposure Point: Sediment

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS
156-59-2 CIS-1,2-DICHLOROETHENE 1 1 mg/kg 05SD020006 1/4 0.004 -0.008 1 NA 4.3 N 110 IDEM No BSL
75-09-2 METHYLENE CHLORIDE 0.005 J 0.008 J mg/kg 05SD040006 4/4  --- 0.008 NA 9.1 C 120 IDEM No BSL
79-01-6 TRICHLOROETHENE 0.7 0.7 mg/kg 05SD020006 1/4 0.004 -0.008 0.7 NA 0.053 C 45 IDEM Yes ASL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.024 0.024 mg/kg 05SD050006 1/4 0.010 - 0.014 0.024 NA 5.6(7) N 3200(7) IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.019 0.026 mg/kg 05SD020006 3/4 0.014 0.026 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.022 0.03 mg/kg 05SD050006 3/4 0.014 0.03 NA 0.062 C 0.5 IDEM No BSL
205-99-2 BENZO(B)FLUORANTHENE 0.025 0.045 mg/kg 05SD050006 3/4 0.014 0.045 NA 0.62 C 5 IDEM No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.014 0.045 mg/kg 05SD050006 3/4 0.014 0.045 NA 230(8) N 5500(8) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.018 0.033 mg/kg 05SD050006 3/4 0.014 0.033 NA 6.2 C 50 IDEM No BSL
218-01-9 CHRYSENE 0.025 0.039 mg/kg 05SD050006 3/4 0.014 0.039 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.016 0.016 mg/kg 05SD050006 1/4 0.010 - 0.014 0.016 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.016 0.055 mg/kg 05SD020006 4/4  --- 0.055 NA 230 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.012 0.027 mg/kg 05SD050006 3/4 0.014 0.027 NA 0.62 C 5 IDEM No BSL
91-20-3 NAPHTHALENE 0.016 0.016 mg/kg 05SD050006 1/4 0.010 - 0.014 0.016 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.022 0.031 mg/kg 05SD020006 3/4 0.014 0.031 NA 230(8) N 5500(8) IDEM No BSL
129-00-0 PYRENE 0.034 0.047 mg/kg 05SD020006 3/4 0.014 0.047 NA 230 N 5500 IDEM No BSL
PESTICIDES/PCBs
11096-82-5 AROCLOR-1260 0.17 0.17 mg/kg 05SD050006 1/4 0.049 -0.067 0.17 NA 0.22 C 1.8 IDEM No BSL
HERBICIDES
70-30-4 HEXACHLOROPHENE 0.0031 J 0.0031 J mg/kg 05SD040006 1/4 0.00096 -0.001 0.0031 NA 1.8 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.006 J 0.006 J mg/kg 05SD050006 1/4 1 - 1.4 0.006 NA 3 C 20 IDEM No BSL
DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 0.00116 J 0.00611 J mg/kg 05SD020006 4/4  --- 0.00611 NA 0.039 C NA IDEM No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.0000022 J 0.000223 J mg/kg 05SD020006 4/4  --- 0.000223 NA 0.039 C NA IDEM No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 0.0000355 J 0.000203 J mg/kg 05SD020006 4/4  --- 0.000203 NA 0.00039 C NA IDEM No BSL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.0000045 0.0000861 J mg/kg 05SD020006 4/4  --- 0.0000861 NA 0.00039 C NA IDEM No BSL
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.0000016 J 0.0000065 J mg/kg 05SD020006 3/4 0.00000032 0.0000065 NA 0.00039 C NA IDEM No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.0000005 J 0.0000027 J mg/kg 05SD020006 4/4  --- 0.0000027 NA 0.000039 C NA IDEM No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.0000032 0.000021 J mg/kg 05SD020006 4/4  --- 0.000021 NA 0.000039 C NA IDEM No BSL
57653-85-7 1,2,3,6,7,8-HXCDD 0.00000092 J 0.0000072 mg/kg 05SD020006 4/4  --- 0.0000072 NA 0.000039 C NA IDEM No BSL
57117-44-9 1,2,3,6,7,8-HXCDF 0.0000014 J 0.0000083 mg/kg 05SD020006 4/4  --- 0.0000083 NA 0.000039 C NA IDEM No BSL
19408-74-3 1,2,3,7,8,9-HXCDD 0.0000015 J 0.0000077 mg/kg 05SD020006 4/4  --- 0.0000077 NA 0.000039 C NA IDEM No BSL
72918-21-9 1,2,3,7,8,9-HXCDF 0.00000056 J 0.0000014 J mg/kg 05SD020006 3/4 0.0000001 0.0000014 NA 0.000039 C NA IDEM No BSL
40321-76-4 1,2,3,7,8-PECDD 0.00000067 J 0.0000022 J mg/kg 05SD020006 3/4 0.00000029 0.0000022 NA 0.0000039 C NA IDEM No BSL
57117-41-6 1,2,3,7,8-PECDF 0.0000016 J 0.0000059 J mg/kg 05SD020006 3/4 0.000002 0.0000059 NA 0.000078 C NA IDEM No BSL
60851-34-5 2,3,4,6,7,8-HXCDF 0.000001 J 0.0000107 J mg/kg 05SD020006 4/4  --- 0.0000107 NA 0.000039 C NA IDEM No BSL
57117-31-4 2,3,4,7,8-PECDF 0.0000013 J 0.0000093 J mg/kg 05SD020006 4/4  --- 0.0000093 NA 0.0000078 C NA IDEM Yes ASL
1746-01-6 2,3,7,8-TCDD 0.00000026 J 0.0000037 mg/kg 05SD050006 4/4  --- 0.0000037 NA 0.0000039 C NA IDEM No BSL
51207-31-9 2,3,7,8-TCDF 0.0000022 J 0.000007 mg/kg 05SD020006 4/4  --- 0.000007 NA 0.000039 C NA IDEM No BSL
1746-01-6 2,3,7,8-TCDD TEQ 0.0000025 0.0000183 mg/kg 05SD020006 4/4  - 0.0000183 NA 0.0000039 C NA IDEM Yes ASL
37871-00-4 TOTAL HPCDD 0.000084 J 0.000422 mg/kg 05SD020006 4/4  --- 0.000422 NA NA C NA IDEM No NTX
38998-75-3 TOTAL HPCDF 0.000107 J 0.000107 J mg/kg 05SD050006 1/4 0.0000068 - 0.000259 0.000107 NA NA C NA IDEM No NTX
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment
Exposure Point: Sediment

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
INORGANICS
7429-90-5 ALUMINUM 3790 J 7660 J mg/kg 05SD050006 4/4  --- 7660 5610 7600 N NA IDEM Yes ASL
7440-36-0 ANTIMONY 1.6 5.8 mg/kg 05SD050006 3/4 1.6 5.8 ND 3.1 N 140 IDEM Yes ASL
7440-38-2 ARSENIC 1.9 5.3 mg/kg 05SD050006 4/4  --- 5.3 6.1 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 76.6 J 148 J mg/kg 05SD050006 4/4  --- 148 54.5 540 N 23000 IDEM No BSL
7440-43-9 CADMIUM 2.5 J 2.5 J mg/kg 05SD050006 1/4 1.1 - 1.6 2.5 ND 3.7 N 12 IDEM No BSL
7440-70-2 CALCIUM 1540 J 57300 J mg/kg 05SD050006 4/4  --- 57300 12400 NA NA IDEM No NUT
7440-47-3 CHROMIUM 6.9 J 17.4 J mg/kg 05SD050006 4/4  --- 17.4 13.4 30(9) C 430(9) IDEM No BSL
7440-48-4 COBALT 4 5.9 mg/kg 05SD020006 4/4  --- 5.9 9.5 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 9.5 J 37.1 J mg/kg 05SD050006 4/4  --- 37.1 12 310 N 13000 IDEM No BSL
7439-89-6 IRON 5030 J 14000 J mg/kg 05SD050006 4/4  --- 14000 24400 2300 N NA IDEM No BKG
7439-92-1 LEAD 15.1 130 mg/kg 05SD050006 4/4  --- 130 20.9 400(10) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 734 4010 J mg/kg 05SD050006 3/4 788 4010 1540 NA NA IDEM No NUT
7439-96-5 MANGANESE 109 J 812 J mg/kg 05SD030006 4/4  --- 812 346 180 N NA IDEM Yes ASL
7439-97-6 MERCURY 0.04 0.09 J mg/kg 05SD050006 2/4 0.05 - 0.08 0.09 0.03 2.3(11) N 55 IDEM No BSL
7440-02-0 NICKEL 9.2 14.5 mg/kg 05SD030006 4/4  --- 14.5 22.5 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 648 648 mg/kg 05SD050006 1/4 544 - 788 648 464 NA NA IDEM No NUT
7440-62-2 VANADIUM 10.2 16.7 mg/kg 05SD050006 4/4  --- 16.7 15.1 55 N NA IDEM No BSL
7440-66-6 ZINC 31.7 243 mg/kg 05SD050006 4/4  --- 243 53.2 2300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON 2600 11000 mg/kg 05SD040006 4/4  --- 11000 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  maximum sediment concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to concentrations in upgradient sediment sample 05SD01.  If the concentration in the site sediment                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       concentration was less than the upgradient concentration, that metal was not selcted as a COPC. J = Estimated value.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a N = Nocarcinogen.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer NA = Not applicable/not available.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). sat = Soil saturation concentration.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based
       COPC screening level and/or an ARAR/TBC(s). Rationale Codes:
7     Naphthalene is used as a surrogate for 2-methylnaphthalene. For Selection as a COPC:
8     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above COPC screening level/ARAR/TBC.
9     Hexavalent chromium.
10    OSWER soil screening level for residential land use (U.S. EPA, July 1994) For Elimination as a COPC:
11   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001)   BKG = Within background levels.

  BSL = Below COPC screening level/ARAR/TBC.
Associated Samples:   NTX = No toxicity information.

05SD020006 05SD040006   NUT = Essential nutrient.
05SD030006 05SD050006

ASL = Above screening level.
Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC. BSL = Below screening level.

CAS = Chemical abstract services.



SWMU 5 - TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE  SOIL 

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface  Soil
Exposure Medium:  Surface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

1,1-DICHLOROETHENE mg/kg 3.00E-03 NA 1.30E-02 J mg/kg 1.30E-02 Maximum N<10(1) 1.30E-02 Maximum N<10(1)

BENZENE mg/kg 2.00E-03 NA 5.00E-03 J mg/kg 5.00E-03 Maximum N<10(1) 5.00E-03 Maximum N<10(1)

CIS-1,2-DICHLOROETHENE mg/kg 3.52E-01 NA 2.80E+00 J mg/kg 2.80E+00 Maximum N<10(1) 2.80E+00 Maximum N<10(1)

METHYLENE CHLORIDE mg/kg 2.56E-03 NA 4.00E-03 J mg/kg 4.00E-03 Maximum N<10(1) 4.00E-03 Maximum N<10(1)

TETRACHLOROETHENE mg/kg 2.44E-03 NA 7.00E-03 J mg/kg 7.00E-03 Maximum N<10(1) 7.00E-03 Maximum N<10(1)

TRICHLOROETHENE mg/kg 8.34E-01 NA 5.10E+00 J mg/kg 5.10E+00 Maximum N<10(1) 5.10E+00 Maximum N<10(1)

VINYL CHLORIDE mg/kg 2.00E-03 NA 5.00E-03 J mg/kg 5.00E-03 Maximum N<10(1) 5.00E-03 Maximum N<10(1)

BENZO(A)ANTHRACENE mg/kg 2.80E-01 NA 9.50E-01 J mg/kg 9.50E-01 Maximum N<10(1) 9.50E-01 Maximum N<10(1)

BENZO(A)PYRENE mg/kg 2.75E-01 NA 8.20E-01 J mg/kg 8.20E-01 Maximum N<10(1) 8.20E-01 Maximum N<10(1)

BENZO(B)FLUORANTHENE mg/kg 2.76E-01 NA 7.90E-01 J mg/kg 7.90E-01 Maximum N<10(1) 7.90E-01 Maximum N<10(1)

DIBENZO(A,H)ANTHRACENE mg/kg 6.38E-02 NA 1.80E-01 J mg/kg 1.80E-01 Maximum N<10(1) 1.80E-01 Maximum N<10(1)

AROCLOR-1254 mg/kg 9.89E-02 NA 2.40E-01  mg/kg 2.40E-01 Maximum N<10(1) 2.40E-01 Maximum N<10(1)

PENTACHLOROPHENOL mg/kg 4.03E-03 NA 1.20E-02  mg/kg 1.20E-02 Maximum N<10(1) 1.20E-02 Maximum N<10(1)

2,3,7,8-TCDD TEQ mg/kg 4.04E-05 NA 2.26E-04  mg/kg 2.26E-04 Maximum N<10(1) 2.26E-04 Maximum N<10(1)

ANTIMONY mg/kg 5.53E+01 NA 3.01E+02 J mg/kg 3.01E+02 Maximum N<10(1) 3.01E+02 Maximum N<10(1)

BARIUM mg/kg 5.15E+02 NA 2.02E+03  mg/kg 2.02E+03 Maximum N<10(1) 2.02E+03 Maximum N<10(1)

CADMIUM mg/kg 6.25E+00 NA 3.11E+01 J mg/kg 3.11E+01 Maximum N<10(1) 3.11E+01 Maximum N<10(1)

CHROMIUM mg/kg 3.40E+01 NA 1.12E+02 J mg/kg 1.12E+02 Maximum N<10(1) 1.12E+02 Maximum N<10(1)

COPPER mg/kg 2.69E+02 NA 1.52E+03 J mg/kg 1.52E+03 Maximum N<10(1) 1.52E+03 Maximum N<10(1)

IRON mg/kg 3.08E+04 NA 1.05E+05 J mg/kg 1.05E+05 Maximum N<10(1) 1.05E+05 Maximum N<10(1)

MERCURY mg/kg 1.70E-01 NA 4.30E-01 J mg/kg 4.30E-01 Maximum N<10(1) 4.30E-01 Maximum N<10(1)

SILVER mg/kg 1.78E+00 NA 7.50E+00 J mg/kg 7.50E+00 Maximum N<10(1) 7.50E+00 Maximum N<10(1)

ZINC mg/kg 9.57E+02 NA 5.11E+03 J mg/kg 5.11E+03 Maximum N<10(1) 5.11E+03 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Dataset consists of less than 10 samples.  Therefore, the maximum concentration is used as the EPC.

SWMU5Table3.1.xls



SWMU 5 - TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE SOIL 

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface / Subsurface Soil
Exposure Medium:  Surface / Subsurface Soil
Exposure Point:  Entire Site

 

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

1,1-DICHLOROETHENE mg/kg 2.37E-03 NA 1.30E-02 J mg/kg 2.93E-03 95%  UCL-T W - Test (1) 2.93E-03 95%  UCL-T W - Test (1)

BENZENE mg/kg 2.93E-03 NA 1.70E-02  mg/kg 3.94E-03 95%  UCL-T W - Test (1) 3.94E-03 95%  UCL-T W - Test (1)

CIS-1,2-DICHLOROETHENE mg/kg 2.05E-01 NA 2.80E+00 J mg/kg 2.18E+00 95%  UCL-T W - Test (1) 2.18E+00 95%  UCL-T W - Test (1)

METHYLENE CHLORIDE mg/kg 4.97E-03 NA 4.20E-02  mg/kg 6.91E-03 95%  UCL-T W - Test (1) 6.91E-03 95%  UCL-T W - Test (1)

TETRACHLOROETHENE mg/kg 2.07E-03 NA 7.00E-03 J mg/kg 2.52E-03 95%  UCL-T W - Test (1) 2.52E-03 95%  UCL-T W - Test (1)

TRICHLOROETHENE mg/kg 4.48E-01 NA 5.10E+00 J mg/kg 5.10E+00 Maximum W - Test (3) 5.10E+00 Maximum W - Test (3)

VINYL CHLORIDE mg/kg 1.92E-02 NA 1.60E-01  mg/kg 6.70E-02 95%  UCL-T W - Test (1) 6.70E-02 95%  UCL-T W - Test (1)

2-METHYLNAPHTHALENE mg/kg 2.43E-01 NA 2.50E+00 J mg/kg 2.09E+00 95%  UCL-T W - Test (2) 2.09E+00 95%  UCL-T W - Test (2)

BENZO(A)ANTHRACENE mg/kg 4.10E-01 NA 9.50E-01 J mg/kg 9.50E-01 Maximum W - Test (3) 9.50E-01 Maximum W - Test (3)

BENZO(A)PYRENE mg/kg 4.00E-01 NA 8.20E-01 J mg/kg 8.20E-01 Maximum W - Test (3) 8.20E-01 Maximum W - Test (3)

BENZO(B)FLUORANTHENE mg/kg 4.28E-01 NA 9.60E-01  mg/kg 9.60E-01 Maximum W - Test (3) 9.60E-01 Maximum W - Test (3)

DIBENZO(A,H)ANTHRACENE mg/kg 2.42E-01 NA 1.80E-01 J mg/kg 1.80E-01 Maximum W - Test (3) 1.80E-01 Maximum W - Test (3)

NAPHTHALENE mg/kg 1.52E-01 NA 1.20E+00 J mg/kg 1.20E+00 Maximum W - Test (3) 1.20E+00 Maximum W - Test (3)

DIELDRIN mg/kg 4.15E-03 NA 7.40E-03  mg/kg 5.53E-03 95%  UCL-T W - Test (1) 5.53E-03 95%  UCL-T W - Test (1)

AROCLOR-1254 mg/kg 1.32E-01 NA 6.70E-01  mg/kg 4.39E-01 95%  UCL-T W - Test (1) 4.39E-01 95%  UCL-T W - Test (1)

AROCLOR-1260 mg/kg 7.92E-02 NA 6.40E-01  mg/kg 1.27E-01 95%  UCL-T W - Test (1) 1.27E-01 95%  UCL-T W - Test (1)

PENTACHLOROPHENOL mg/kg 3.54E-03 NA 1.20E-02  mg/kg 9.95E-03 95%  UCL-T W - Test (1) 9.95E-03 95%  UCL-T W - Test (1)

2,3,7,8-TCDD TEQ mg/kg 7.73E-05 NA 4.64E-04  mg/kg 4.64E-04 Maximum W - Test (3) 4.64E-04 Maximum W - Test (3)

ANTIMONY mg/kg 5.95E+01 NA 3.01E+02 J mg/kg 3.01E+02 Maximum W - Test (3) 3.01E+02 Maximum W - Test (3)

ARSENIC mg/kg 8.01E+00 NA 2.68E+01 J mg/kg 1.05E+01 95%  UCL-T W - Test (2) 1.05E+01 95%  UCL-T W - Test (2)

BARIUM mg/kg 5.29E+02 NA 2.02E+03  mg/kg 1.62E+03 95%  UCL-T W - Test (2) 1.62E+03 95%  UCL-T W - Test (2)

CADMIUM mg/kg 7.24E+00 NA 3.11E+01 J mg/kg 3.11E+01 Maximum W - Test (3) 3.11E+01 Maximum W - Test (3)

CHROMIUM mg/kg 3.54E+01 NA 1.12E+02 J mg/kg 6.52E+01 95%  UCL-T W - Test (2) 6.52E+01 95%  UCL-T W - Test (2)

COPPER mg/kg 7.90E+02 NA 6.37E+03 J mg/kg 6.37E+03 Maximum W - Test (3) 6.37E+03 Maximum W - Test (3)

IRON mg/kg 3.23E+04 NA 1.05E+05 J mg/kg 4.63E+04 95%  UCL-T W - Test (2) 4.63E+04 95%  UCL-T W - Test (2)

MANGANESE mg/kg 4.90E+02 NA 1.17E+03  mg/kg 6.76E+02 95%  UCL-T W - Test (2) 6.76E+02 95%  UCL-T W - Test (2)

MERCURY mg/kg 6.33E+00 NA 9.32E+01  mg/kg 1.25E+01 95%  UCL-T W - Test (1) 1.25E+01 95%  UCL-T W - Test (1)

NICKEL mg/kg 2.23E+01 NA 6.26E+01  mg/kg 3.03E+01 95%  UCL-T W - Test (2) 3.03E+01 95%  UCL-T W - Test (2)

SILVER mg/kg 2.66E+00 NA 1.61E+01 J mg/kg 7.20E+00 95%  UCL-T W - Test (1) 7.20E+00 95%  UCL-T W - Test (1)

ZINC mg/kg 9.86E+02 NA 5.11E+03 J mg/kg 5.11E+03 95%  UCL-T W - Test (2) 5.11E+03 95%  UCL-T W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) Shapiro-Wilk W Test indicates data are log-normally distributed.
(3) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.

SWMU5Table3.2.xls



SWMU 5 - TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

CHLOROFORM mg/L 2.11E-04 NA 1.00E-03  mg/L 2.63E-04 95%  UCL-T W - Test (1) 2.63E-04 95%  UCL-T W - Test (1)

BIS(2-ETHYLHEXYL)PHTHALATE mg/L 8.89E-03 NA 1.10E-01 mg/L 1.02E-02 95%  UCL-T W - Test (1) 1.02E-02 95%  UCL-T W - Test (1)

2,3,7,8-TCDD mg/L 5.09E-09 NA 1.59E-08 mg/L 8.12E-09 95%  UCL-T W - Test (2) 8.12E-09 95%  UCL-T W - Test (2)

ALUMINUM mg/L 2.76E-01 NA 2.32E+00 J mg/L 3.79E-01 95%  UCL-T W - Test (1) 3.79E-01 95%  UCL-T W - Test (1)

ARSENIC mg/L 5.41E-04 NA 1.60E-03 mg/L 9.34E-04 95%  UCL-T W - Test (2) 9.34E-04 95%  UCL-T W - Test (2)

IRON mg/L 9.46E-01 NA 4.44E+00 mg/L 3.10E+00 95%  UCL-T W - Test (2) 3.10E+00 95%  UCL-T W - Test (2)

MANGANESE mg/L 4.55E-01 NA 2.27E+00 J mg/L 2.27E+00 Maximum W - Test (3) 2.27E+00 Maximum W - Test (3)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) Shapiro-Wilk W Test indicates data are log-normally distributed.
(3) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.

SWMU5Table3.3.xls



SWMU 5 - TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

CIS-1,2-DICHLOROETHEN mg/L 8.04E-02 NA 2.90E-01 mg/L 2.90E-01 Maximum N<10(1) 2.90E-01 Maximum N<10(1)

TRICHLOROETHENE mg/L 3.39E-02 NA 1.20E-01 mg/L 1.20E-01 Maximum N<10(1) 1.20E-01 Maximum N<10(1)

VINYL CHLORIDE mg/L 2.09E-02 NA 8.50E-02 mg/L 8.50E-02 Maximum N<10(1) 8.50E-02 Maximum N<10(1)

ALUMINUM mg/L 1.21E-01 NA 2.04E-01 J mg/L 2.04E-01 Maximum N<10(1) 2.04E-01 Maximum N<10(1)

ARSENIC mg/L 4.92E-04 NA 6.40E-04 mg/L 6.40E-04 Maximum N<10(1) 6.40E-04 Maximum N<10(1)

IRON mg/L 6.72E-01 NA 1.52E+00 J mg/L 1.52E+00 Maximum N<10(1) 1.52E+00 Maximum N<10(1)

MANGANESE mg/L 1.41E-01 NA 3.15E-01  mg/L 3.15E-01 Maximum N<10(1) 3.15E-01 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Dataset consists of less than 10 samples.  Therefore, the maximum concentration is used as the EPC.

SWMU5Table3.4.xls



SWMU 5 - TABLE 3.5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface  Sediment
Exposure Medium:  Sediment
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

TRICHLOROETHENE mg/kg 1.42E-01 NA 7.00E-01 mg/kg 7.00E-01 Maximum N<10(1) 7.00E-01 Maximum N<10(1)

2,3,7,8-TCDD TEQ mg/kg 8.71E-06 NA 1.83E-05 mg/kg 1.83E-05 Maximum N<10(1) 1.83E-05 Maximum N<10(1)

ALUMINUM mg/kg 5.41E+03 NA 7.66E+03 J mg/kg 7.66E+03 Maximum N<10(1) 7.66E+03 Maximum N<10(1)

ANTIMONY mg/kg 2.18E+00 NA 5.80E+00  mg/kg 5.80E+00 Maximum N<10(1) 5.80E+00 Maximum N<10(1)

MANGANESE mg/kg 4.61E+02 NA 8.12E+02 J mg/kg 8.12E+02 Maximum N<10(1) 8.12E+02 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Dataset consists of less than 10 samples.  Therefore, the maximum concentration is used as the EPC.

SWMU5Table3.5.xls



   
TABLE 5.1

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- ORAL/DERMAL
SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Dermal Primary Combined Sources of RfD: Dates of RfD:
of  Potential Subchronic Units Adjustment Factor(1) Dermal RfD Target Uncertainty/Modifying Target Organ Target Organ(3)

Concern RfD(2) Units Organ Factors

1,1-Dichloroethene chronic 9.0E-03 mg/kg-day 1 9.00E-03 mg/kg-day Liver 1,000 IRIS 11/20/01
Benzene chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day NA NCEA 09/25/01
Chloroform chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
cis-1,2-Dichloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Blood NA HEAST  07/97
Methylene Chloride chronic 6.0E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 IRIS 11/20/01
Tetrachloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Trichloroethene chronic 6.0E-03 mg/kg-day 1 6.00E-03 mg/kg-day CNS NA NCEA 09/25/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Naphthalene chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Body Weight 3,000 IRIS 11/20/01
Bis(2-ethylhexyl)phthalate chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Aroclor-1254 chronic 2.0E-05 mg/kg-day 1 2.00E-05 mg/kg-day Immunological, Nails 300 IRIS 11/20/01
Dieldrin chronic 5.0E-05 mg/kg-day 1 5.00E-05 mg/kg-day Liver 100 IRIS 11/20/01
Pentachlorophenol chronic 3.0E-02 mg/kg-day 1 3.00E-02 mg/kg-day Liver, Kidney 100 IRIS 11/20/01
2,4,6-Trinitrotoluene chronic 5.0E-04 mg/kg-day 1 5.00E-04 mg/kg-day Liver 1,000 IRIS 11/20/01
2,6-Dinitrotoluene chronic 1.0E-03 mg/kg-day 1 1.00E-03 mg/kg-day Liver NA HEAST  07/97
2-Amino-4,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
4-Amino-2,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
HMX chronic 5.2E-02 mg/kg-day 1 5.20E-02 mg/kg-day Liver, Blood 1,000 IRIS 11/20/01
RDX chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Prostate 100 IRIS 11/20/01
Aluminum chronic 1.0E+00 mg/kg-day 1 1.00E+00 mg/kg-day Immunological, Nails 300 NCEA 09/25/01
Antimony chronic 4.0E-04 mg/kg-day 0.15 6.00E-05 mg/kg-day Lifespan 1,000 IRIS 11/20/01
Arsenic chronic 3.0E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin, Vascular 3 IRIS 11/20/01
Barium chronic 7.0E-02 mg/kg-day 0.07 4.90E-03 mg/kg-day Blood 1,000 IRIS 11/20/01
Beryllium chronic 2.0E-03 mg/kg-day 0.007 1.40E-05 mg/kg-day Gastrointestinal 300 IRIS 11/20/01
Cadmium (diet) chronic 5.0E-04 mg/kg-day 0.025 1.25E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Cadmium (water) chronic 5.0E-04 mg/kg-day 0.05 2.50E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Chromium chronic 1.5E+00 mg/kg-day 0.025 3.75E-02 mg/kg-day NOAEL 1,000 IRIS 11/20/01

Cobalt chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day
Cardiovascular, 
Immunological, 

Neurological
NA NCEA 09/25/01

Copper chronic 4.0E-02 mg/kg-day 1 4.00E-02 mg/kg-day NA HEAST  07/97
Iron chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Liver/Blood/GI Tract NA NCEA 09/25/01
Manganese (soil) chronic 7.0E-02 mg/kg-day 0.04 2.80E-03 mg/kg-day CNS 1 IRIS 11/20/01
Manganese (water) chronic 2.4E-02 mg/kg-day 0.04 9.60E-04 mg/kg-day CNS 1 IRIS 11/20/01
Mercury chronic 3.0E-04 mg/kg-day 0.07 2.10E-05 mg/kg-day CNS 1,000 IRIS 11/20/01

Nickel chronic 2.0E-02 mg/kg-day 0.04 8.00E-04 mg/kg-day Decreased body / 
organ weights 300 IRIS 11/20/01

Selenium chronic 5.0E-03 mg/kg-day 1 5.00E-03 mg/kg-day Blood/Skin/CNS 3 IRIS 11/20/01
Silver chronic 5.0E-03 mg/kg-day 0.04 2.00E-04 mg/kg-day Argyria 3 IRIS 11/20/01
Thallium chronic 7.0E-05 mg/kg-day 1 7.00E-05 mg/kg-day Liver NA IRIS 11/20/01
Vanadium chronic 7.0E-03 mg/kg-day 0.026 1.82E-04 mg/kg-day NOEL 100 HEAST  07/97
Zinc chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Blood 3 IRIS 11/20/01
Cyanide chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Weight Loss, Thyroid 500 IRIS 11/20/01

(1) USEPA, 2000 .
(2)  RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor)
(3) Dates of IRIS, HEAST, or NCEA

Notes:        RfD = Reference dose
                  CNS = Central Nervous System
                  IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
                  HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997)
                  NCEA = USEPA National Center for Environmental Assessment (USEPA Region 3 RBC Table, September 2001)
                  NA  = Not applicable/Not Available
                  NOAEL  = No Observed Adverse Effect Level 



  

TABLE 5.2

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Date

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD:  

Concern RfC RfD Organ Factors Target Organ

Chloroform Chronic 3.0E-01 μg/m3 8.6E-05 mg/kg-day Liver NA NCEA 9/25/2001

cis-1,2-Dichloroethene Chronic 3.5E+01 μg/m3 1.0E-02 mg/kg-day Blood NA IRIS 11/20/2001

Vinyl Chloride Chronic 1.0E+02 μg/m3
2.9E-02 mg/kg-day Liver NA IRIS 11/20/2001

Notes:
      RfC = Reference Concentration
      RfD = Reference Dose
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
      NCEA = USEPA National Center for Environmental Assessment



TABLE 6.1
CANCER TOXICITY DATA  FOR CHEMCIALS OF CONCERN-- ORAL/DERMAL

SWMUS 4, 5, 9, 10
NSWC CRANE. INDIANA

Chemical Oral CSF Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date(3)

of Potential  Adjustment Cancer Slope Factor(2) Cancer Guideline
Concern  Factor(1) Description  

1,1-Dichloroethene 6.0E-01 1 6.00E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Benzene 2.9E-02 1 2.90E-02 (mg/kg-day)-1 A IRIS 11/20/2001

Chloroform 6.1E-03 1 6.10E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Methylene Chloride 7.5E-03 1 7.50E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Tetrachloroethene 5.2E-02 1 5.20E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Trichloroethene 1.1E-02 1 1.10E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Vinyl Chloride (adult) 7.5E-01 1 7.50E-01 (mg/kg-day)-1 A IRIS 11/20/2001

Vinyl Chloride (early life) 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

Benzo(a)anthracene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(a)pyrene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(b)fluoranthene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Dibenzo(a,h)anthracene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Indeno(1,2,3-cd)pyrene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Bis(2-ethylhexyl)phthalate 1.4E-02 1 1.40E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001

Pentachlorophenol 1.2E-01 1 1.20E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1248 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1254 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1260 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

2,4,6-Trinitrotoluene 3.0E-02 1 3.00E-02 (mg/kg-day)-1 C IRIS 11/20/2001

RDX 1.1E-01 1 1.10E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Arsenic 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

delta-BHC 6.3E+00 1 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 1.6E+01 1 1.60E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001

(1) USEPA, 2000). EPA Group:
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor)      A - Human carcinogen
(3) Dates of IRIS, HEAST, or NCEA.     B1 - Probable human carcinogen - indicates that limited human data are

              available
Notes:     B2 - Probable human carcinogen - indicates sufficient evidence in anima
      CSF = Cancer Slope Factor               inadequate or no evidence in humans 
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)      C - Possible human carcinogen
      NCEA = USEPA National Center for Environmental Assessment      D - Not classifiable as a human carcinogen
                   (USEPA Region III RBC Table, September 2001)      E - Evidence of noncarcinogenicity



      

TABLE 6-2

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Date

of Potential  Slope Factor Cancer Guideline  

Concern   Description

1,1-Dichloroethene 5.0E-05 (mg/m3)-1 3.5E+03 1.75E-01 (mg/kg-day)-1 C IRIS 11/20/2001
Benzene 7.8E-06 (mg/m3)-1 3.5E+03 2.73E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Chloroform 2.3E-05 (mg/m3)-1 3.5E+03 8.10E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001
Methylene Chloride 4.7E-07 (mg/m3)-1 3.5E+03 1.60E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Tetrachloroethylene (PCE) 5.8E-07 (mg/m3)-1 3.5E+03 2.03E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Trichloroethylene (TCE) 1.7E-06 (mg/m3)-1 3.5E+03 6.00E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Vinyl chloride (child/adult) 8.8E-06 (mg/m3)-1 3.5E+03 3.08E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Vinyl chloride (adult) 4.4E-06 (mg/m3)-1 3.5E+03 1.54E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Benz[a]anthracene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[a]pyrene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[b]fluoranthene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dibenz[ah]anthracene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Indeno[1,2,3-cd]pyrene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Polychlorinated Biphenyls (PCBs) 1.0E-04 (mg/m3)-1 3.5E+03 3.50E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 4.6E-03 (mg/m3)-1 3.5E+03 1.61E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001
delta-BHC 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Beryllium 2.4E-03 (mg/m3)-1 3.5E+03 8.40E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001
Cadmium 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001

Chromium VI 1.2E-02 (mg/m3)-1
3.5E+03 4.20E+01 (mg/kg-day)-1 A IRIS 11/20/2001

IRIS = Integrated Risk Information System (November 2001) EPA Group:

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen

NCEA = USEPA National Center for Environmental Assessment B1 - Probable human carcinogen - indicates that limited human data are available

                  (USEPA Region III RBC Table, September 2001) B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity



SWMU 5 - TABLE 4.5
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07

SWMU5SSAdultRes.xls Table4



SWMU 5 - TABLE 7.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.8E-08 mg/kg-day 9.00E-03 mg/kg-day NA NA 2.0E-06
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.8E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.3E-06
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.8E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.8E-04
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 5.5E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 9.1E-08
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 9.6E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 9.6E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 7.0E-06 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.2E-03
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.8E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.3E-06
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.5E-07 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 3.3E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.6E-02
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.6E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.5E-07
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 3.1E-10 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 4.1E-04 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.0E+00
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 2.8E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 4.0E-02
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 4.3E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.5E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.5E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.1E-02
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 2.1E-03 mg/kg-day 3.71E-02 mg/kg-day NA NA 5.6E-02
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 1.4E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.8E-01
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 5.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-03
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 1.0E-05 mg/kg-day 5.00E-03 mg/kg-day NA NA 2.1E-03
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 7.0E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.3E-02

(total) 1.8E+00
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SWMU 5 - TABLE 7.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.9E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.9E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.7E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.9E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 9.3E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.7E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.6E-07
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 3.8E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.7E-07 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.4E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 2.3E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.8E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 6.1E-09 mg/kg-day 6.00E-01 (mg/kg-day)-1 3.66E-09
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.3E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.29E-10
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.3E-06 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.9E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.41E-11
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 3.3E-09 mg/kg-day 5.20E-02 (mg/kg-day)-1 1.71E-10
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.4E-06 mg/kg-day 1.10E-02 (mg/kg-day)-1 2.63E-08
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.52E-09
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 4.5E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.26E-07
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.9E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-06
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.7E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-07
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 8.5E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.17E-07
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.1E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.25E-07
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 5.6E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 6.76E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.1E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-05
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.4E-04 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 9.5E-04 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.5E-05 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 5.3E-05 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 7.1E-04 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 4.9E-02 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.0E-07 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 3.5E-06 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 2.4E-03 mg/kg-day (mg/kg-day)-1
(total) 2.0E-05
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SWMU 5 - TABLE 8.5 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.4E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.7E-07
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.0E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.5E-06
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.0E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.4E-07
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 4.5E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.3E-07
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 6.4E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.3E-07
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 5.7E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 6.9E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.3E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.9E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 5.9E-08 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 4.2E-06

Total Risk Across All Exposure Routes/Pathways 2.4E-05
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07
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SWMU 5 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 8.9E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 9.9E-07
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.4E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.1E-06
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.9E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.9E-04
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 2.7E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 4.6E-08
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 4.8E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.8E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 3.5E-06 mg/kg-day 6.00E-03 mg/kg-day NA NA 5.8E-04
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.4E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.1E-06
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.5E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.4E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.2E-07 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.6E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 8.2E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 8.2E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.7E-07
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-10 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.1E-04 mg/kg-day 4.00E-04 mg/kg-day NA NA 5.2E-01
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.4E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.0E-02
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.1E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.3E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 7.7E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.6E-02
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.0E-03 mg/kg-day 3.71E-02 mg/kg-day NA NA 2.8E-02
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 7.2E-02 mg/kg-day 6.00E-01 mg/kg-day NA NA 1.2E-01
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.8E-04
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 5.1E-06 mg/kg-day 5.00E-03 mg/kg-day NA NA 1.0E-03
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 3.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-02

(total) 7.7E-01
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SWMU 5 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 8.5E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 7.3E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 7.0E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.6E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.3E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.2E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.1E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.8E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 4.6E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.1E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.7E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 6.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 2.9E-03

Total Hazard Index Across All Exposure Routes/Pathways   7.8E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 8.9E-10 mg/kg-day 6.00E-01 (mg/kg-day)-1 5.34E-10
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.4E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.88E-11
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.9E-07 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 2.7E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.05E-12
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 4.8E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 2.49E-11
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 3.5E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.84E-09
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.4E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.14E-10
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.75E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.6E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.10E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.95E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.2E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.00E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.6E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.29E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 8.2E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 9.86E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.32E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.1E-05 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.4E-04 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.1E-06 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 7.7E-06 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.0E-04 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 7.2E-03 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.9E-08 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 5.1E-07 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 3.5E-04 mg/kg-day (mg/kg-day)-1
(total) 2.9E-06
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SWMU 5 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 8.5E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.2E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 7.3E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.3E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 7.0E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.1E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.6E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.2E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.3E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.6E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.1E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.5E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 4.6E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.0E-08
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.1E-09 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 1.5E-07

Total Risk Across All Exposure Routes/Pathways 3.1E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 5 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.7E-07 mg/kg-day 9.00E-03 mg/kg-day NA NA 1.8E-05
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.4E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.1E-05
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.6E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.6E-03
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 5.1E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 8.5E-07
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 8.9E-08 mg/kg-day 1.00E-02 mg/kg-day NA NA 8.9E-06
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 6.5E-05 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.1E-02
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.4E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.1E-05
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.2E-05 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.0E-05 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.0E-05 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.3E-06 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 3.1E-06 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.5E-01
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.5E-07 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.1E-06
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.9E-09 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 3.8E-03 mg/kg-day 4.00E-04 mg/kg-day NA NA 9.6E+00
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 2.6E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.7E-01
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 4.0E-04 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.0E-01
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.4E-03 mg/kg-day 3.00E-03 mg/kg-day NA NA 4.8E-01
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.9E-02 mg/kg-day 3.71E-02 mg/kg-day NA NA 5.2E-01
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 1.3E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.5E+00
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 5.5E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.8E-02
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 9.6E-05 mg/kg-day 5.00E-03 mg/kg-day NA NA 1.9E-02
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 6.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-01

(total) 1.7E+01
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SWMU 5 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.2E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.7E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.6E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 6.0E-07 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 8.6E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 4.3E-02
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 7.7E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.6E-06
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.7E-10 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 8.0E-07 mg/kg-day 1.25E-05 mg/kg-day NA NA 6.4E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 1.1E-01

Total Hazard Index Across All Exposure Routes/Pathways   1.7E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.4E-08 mg/kg-day 6.00E-01 (mg/kg-day)-1 8.55E-09
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 5.5E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.01E-10
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.1E-06 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 4.4E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 3.29E-11
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 7.7E-09 mg/kg-day 5.20E-02 (mg/kg-day)-1 3.99E-10
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 5.6E-06 mg/kg-day 1.10E-02 (mg/kg-day)-1 6.15E-08
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 5.5E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.22E-09
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.0E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.60E-07
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 9.0E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.56E-06
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 8.7E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.32E-07
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.0E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.44E-06
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.6E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.26E-07
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.3E-08 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.58E-09
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.5E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.71E-05
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 3.3E-04 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 2.2E-03 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 3.4E-05 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.2E-04 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.7E-03 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 1.2E-01 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 4.7E-07 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 8.2E-06 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 5.6E-03 mg/kg-day (mg/kg-day)-1
(total) 4.7E-05
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SWMU 5 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.7E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.0E-07
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.3E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.7E-06
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.3E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.6E-07
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 5.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.7E-07
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 7.4E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.5E-07
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 6.6E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 7.9E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.2E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 6.8E-08 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 4.8E-06

Total Risk Across All Exposure Routes/Pathways 5.2E-05
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 5 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 5.6E-08 mg/kg-day 9.00E-03 mg/kg-day NA NA 6.2E-06
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.1E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.1E-06
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.2E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.2E-03
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.7E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.8E-07
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 3.0E-08 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.0E-06
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.2E-05 mg/kg-day 6.00E-03 mg/kg-day NA NA 3.6E-03
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.1E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.1E-06
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 4.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.5E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.4E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 7.7E-07 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.0E-06 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.1E-02
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 5.1E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.7E-06
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 9.7E-10 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.3E-03 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.2E+00
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 8.6E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.2E-01
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.3E-04 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.7E-01
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 4.8E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-01
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 6.5E-03 mg/kg-day 3.71E-02 mg/kg-day NA NA 1.7E-01
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 4.5E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.5E+00
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.1E-03
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 3.2E-05 mg/kg-day 5.00E-03 mg/kg-day NA NA 6.4E-03
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 2.2E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.3E-02

(total) 5.6E+00
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SWMU 5 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.7E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.2E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.1E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 7.0E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.0E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.0E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 8.9E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.0E-07
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.0E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 9.3E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 7.4E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 1.2E-02

Total Hazard Index Across All Exposure Routes/Pathways   5.6E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU5SSChildResCTE.xls Table7



SWMU 5 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.6E-09 mg/kg-day 6.00E-01 (mg/kg-day)-1 9.52E-10
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.1E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.36E-11
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 3.4E-07 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 4.9E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 3.66E-12
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 8.5E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 4.44E-11
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 6.2E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 6.85E-09
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 6.1E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.16E-10
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.2E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.47E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.0E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.31E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 9.6E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.04E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.2E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.60E-07
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.9E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.86E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.5E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.76E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.8E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.14E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 3.7E-05 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 2.5E-04 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 3.8E-06 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.4E-05 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.9E-04 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 1.3E-02 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 5.3E-08 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 9.2E-07 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 6.2E-04 mg/kg-day (mg/kg-day)-1
(total) 5.3E-06
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SWMU 5 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.7E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 9.1E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.6E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 8.8E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.4E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.0E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.5E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.9E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.7E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.6E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.1E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 5.8E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.7E-08
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.7E-09 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 1.9E-07

Total Risk Across All Exposure Routes/Pathways 5.4E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08
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SWMU 5 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.2E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 1.4E-07
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 4.7E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-07
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.6E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.6E-05
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 3.8E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 6.3E-09
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 6.6E-10 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.6E-08
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 4.8E-07 mg/kg-day 6.00E-03 mg/kg-day NA NA 8.0E-05
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 4.7E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-07
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 8.9E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 7.7E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 7.4E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.7E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.3E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.1E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.1E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.8E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.1E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.8E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 7.1E-02
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.9E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.7E-03
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.9E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.8E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.1E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.5E-03
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.4E-04 mg/kg-day 3.71E-02 mg/kg-day NA NA 3.8E-03
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 9.9E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.3E-02
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 4.0E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-04
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 7.0E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 1.4E-04
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 4.8E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.6E-03

(total) 1.2E-01
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SWMU 5 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 7.7E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 6.6E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 6.4E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.5E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.1E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.0E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.9E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.2E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 4.2E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.9E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.5E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 2.6E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.3E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 4.4E-10 mg/kg-day 6.00E-01 (mg/kg-day)-1 2.62E-10
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.7E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.23E-12
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 9.4E-08 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.3E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.01E-12
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 2.3E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 1.22E-11
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.7E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.88E-09
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.7E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.52E-10
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.2E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.33E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.8E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.01E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 6.0E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.41E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 8.1E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.61E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 4.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.83E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 7.6E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.0E-05 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 6.8E-05 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.0E-06 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 3.8E-06 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 5.1E-05 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 3.5E-03 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.4E-08 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 2.5E-07 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.7E-04 mg/kg-day (mg/kg-day)-1
(total) 1.4E-06
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SWMU 5 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.0E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.4E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.7E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.7E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 5.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.8E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 7.4E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.5E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 6.6E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 8.0E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.3E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 6.9E-09 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 4.9E-07

Total Risk Across All Exposure Routes/Pathways 1.9E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08
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SWMU 5 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 3.1E-10 mg/kg-day 9.00E-03 mg/kg-day NA NA 3.4E-08
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.2E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.9E-08
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 6.6E-08 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.6E-06
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 9.4E-11 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.6E-09
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 1.6E-10 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.6E-08
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.2E-07 mg/kg-day 6.00E-03 mg/kg-day NA NA 2.0E-05
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.2E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.9E-08
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.2E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 4.2E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 5.6E-09 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.8E-04
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.8E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 9.4E-09
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 5.3E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 7.1E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.8E-02
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 4.7E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 6.8E-04
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 7.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.5E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 2.6E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.8E-04
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 3.6E-05 mg/kg-day 3.71E-02 mg/kg-day NA NA 9.6E-04
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 2.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.2E-03
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.0E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-05
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 1.8E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 3.5E-05
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.2E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.0E-04

(total) 3.1E-02
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SWMU 5 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.8E-09 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.3E-09 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.2E-09 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 7.3E-10 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.0E-09 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.2E-05
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 9.3E-11 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.1E-09
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.1E-13 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 9.6E-10 mg/kg-day 1.25E-05 mg/kg-day NA NA 7.7E-05
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 1.3E-04

Total Hazard Index Across All Exposure Routes/Pathways   3.1E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 3.9E-11 mg/kg-day 6.00E-01 (mg/kg-day)-1 2.36E-11
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.5E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.30E-13
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 8.5E-09 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.2E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 9.06E-14
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 2.1E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 1.10E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.5E-08 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.69E-10
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.5E-11 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.26E-11
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.9E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.09E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.5E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.4E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.74E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 5.4E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.97E-09
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 7.2E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.45E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 3.6E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.35E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 6.8E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.02E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 9.1E-07 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 6.1E-06 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 9.4E-08 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 3.4E-07 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 4.6E-06 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 3.2E-04 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.3E-09 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 2.3E-08 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.5E-05 mg/kg-day (mg/kg-day)-1
(total) 1.3E-07
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SWMU 5 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 4.9E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.6E-10
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 4.2E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.1E-09
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 4.1E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.0E-10
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 9.3E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.8E-10
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.3E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.7E-10
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.2E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.4E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.7E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.1E-09
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.2E-10 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 8.8E-09

Total Risk Across All Exposure Routes/Pathways 1.4E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME Value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 USEPA 1993 26 USEPA 1993

ED Exposure Duration years 30 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 3.54E-07 Cancer Dermal Intake - CTE = 6.54E-09
Noncancer Dermal Intake  - RME = 8.26E-07 Noncancer Dermal Intake  - CTE = 5.09E-08
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SWMU 5 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 2.6E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 2.9E-07
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.0E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.4E-07
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 5.7E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.7E-05
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 8.1E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.4E-08
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 1.4E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.4E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.0E-06 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.7E-04
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.0E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.4E-07
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.9E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.7E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 4.9E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.4E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.4E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 8.1E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 4.6E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 6.1E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.5E-01
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 4.1E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 5.9E-03
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 6.3E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.3E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 2.3E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.6E-03
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 3.1E-04 mg/kg-day 3.71E-02 mg/kg-day NA NA 8.3E-03
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 2.1E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.1E-02
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 8.8E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.9E-04
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 1.5E-06 mg/kg-day 5.00E-03 mg/kg-day NA NA 3.1E-04
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.0E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.5E-03

(total) 2.7E-01
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SWMU 5 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 8.8E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 8.5E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.8E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.4E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.5E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 8.3E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 5.6E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.6E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 2.1E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 3.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.7E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 1.1E-09 mg/kg-day 6.00E-01 (mg/kg-day)-1 6.80E-10
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 4.4E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.40E-11
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 2.4E-07 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 3.5E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.62E-12
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 6.1E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 3.17E-11
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 4.4E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 4.89E-09
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 4.4E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.54E-10
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 8.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.05E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 7.2E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.22E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 6.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.03E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.6E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.15E-07
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.1E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.19E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.0E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.26E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.0E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.96E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.6E-05 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.8E-04 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.7E-06 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 9.8E-06 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 1.3E-04 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 9.2E-03 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 3.8E-08 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 6.5E-07 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 4.5E-04 mg/kg-day (mg/kg-day)-1
(total) 3.8E-06
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SWMU 5 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 4.4E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.2E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.8E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.8E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.6E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.7E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 8.3E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.0E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.2E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.4E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.1E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.3E-10
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 2.4E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.6E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.1E-08 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 7.8E-07

Total Risk Across All Exposure Routes/Pathways 4.5E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME Value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 USEPA 1993 26 USEPA 1993

ED Exposure Duration years 30 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 3.54E-07 Cancer Dermal Intake - CTE = 6.54E-09
Noncancer Dermal Intake  - RME = 8.26E-07 Noncancer Dermal Intake  - CTE = 5.09E-08
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SWMU 5 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 6.6E-10 mg/kg-day 9.00E-03 mg/kg-day NA NA 7.3E-08
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.5E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.5E-08
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.4E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.4E-05
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 2.0E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.4E-09
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 3.6E-10 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.6E-08
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.6E-07 mg/kg-day 6.00E-03 mg/kg-day NA NA 4.3E-05
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.5E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.5E-08
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 4.8E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 4.2E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 4.0E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 9.2E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.2E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 6.1E-04
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 6.1E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.0E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.1E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.5E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.8E-02
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.0E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.5E-03
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.6E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.2E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 5.7E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.9E-03
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 7.7E-05 mg/kg-day 3.71E-02 mg/kg-day NA NA 2.1E-03
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 5.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.8E-02
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.3E-05
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 3.8E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 7.6E-05
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 2.6E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.7E-04

(total) 6.6E-02
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SWMU 5 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.3E-09 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.4E-09 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.2E-09 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.2E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.7E-09 mg/kg-day 2.00E-05 mg/kg-day NA NA 8.5E-05
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 1.5E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.1E-09
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 3.4E-13 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.6E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 1.3E-04
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 2.1E-04

Total Hazard Index Across All Exposure Routes/Pathways   6.7E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 8.5E-11 mg/kg-day 6.00E-01 (mg/kg-day)-1 5.10E-11
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.3E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.80E-12
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.8E-08 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 2.6E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.96E-13
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 4.6E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 2.38E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 3.3E-08 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.67E-10
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.3E-11 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.91E-11
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.54E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.4E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.92E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.77E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.60E-09
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.14E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 7.9E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 9.42E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.0E-06 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.3E-05 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.0E-07 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 7.3E-07 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 9.9E-06 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 6.9E-04 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.8E-09 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 4.9E-08 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 3.3E-05 mg/kg-day (mg/kg-day)-1
(total) 2.8E-07
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SWMU 5 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 8.1E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.9E-10
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 7.0E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.1E-09
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 6.7E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.9E-10
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.5E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.1E-09
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 2.2E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.4E-10
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.0E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.4E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 4.4E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.7E-09
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.0E-10 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 1.4E-08

Total Risk Across All Exposure Routes/Pathways 3.0E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.4
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 5 - TABLE 7.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 2.2E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 2.4E-07
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 8.3E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.8E-07
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 4.6E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.6E-05
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 6.6E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.1E-08
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 1.2E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.2E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 8.4E-07 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.4E-04
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 8.3E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.8E-07
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.4E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.0E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 4.0E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.0E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 2.0E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.6E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 3.7E-11 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 5.0E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.2E-01
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 3.3E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 4.8E-03
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 5.2E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.0E-02
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 1.9E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.2E-03
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 2.5E-04 mg/kg-day 3.71E-02 mg/kg-day NA NA 6.8E-03
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 1.7E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.8E-02
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 7.1E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.4E-04
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 1.2E-06 mg/kg-day 5.00E-03 mg/kg-day NA NA 2.5E-04
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 8.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.8E-03

(total) 2.2E-01
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SWMU 5 - TABLE 7.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.0E-08 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 4.3E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.1E-03
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 3.8E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.3E-07
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 8.6E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 3.9E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 3.1E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 5.3E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.2E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 3.4E-10 mg/kg-day 6.00E-01 (mg/kg-day)-1 2.03E-10
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.3E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.16E-12
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 7.3E-08 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.0E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 7.81E-13
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 1.8E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 9.48E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.3E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.46E-09
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 1.3E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.95E-10
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.81E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.56E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 4.7E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.42E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 6.2E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.25E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 3.1E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.75E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 5.9E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.82E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 7.8E-06 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 5.3E-05 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 8.1E-07 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 2.9E-06 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 4.0E-05 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 2.7E-03 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.1E-08 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 2.0E-07 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.3E-04 mg/kg-day (mg/kg-day)-1
(total) 1.1E-06
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SWMU 5 - TABLE 8.4 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.8E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.5E-07
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.5E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 4.7E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.4E-08
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 6.7E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.3E-08
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 6.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 7.2E-11
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.3E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.0E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 6.2E-09 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 4.4E-07

Total Risk Across All Exposure Routes/Pathways 1.6E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.4
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 5 - TABLE 7.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 5.4E-10 mg/kg-day 9.00E-03 mg/kg-day NA NA 6.0E-08
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.1E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.9E-08
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.2E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.2E-05
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 1.7E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.8E-09
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 2.9E-10 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.9E-08
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.1E-07 mg/kg-day 6.00E-03 mg/kg-day NA NA 3.5E-05
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 2.1E-10 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.9E-08
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.9E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.4E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 3.3E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 7.5E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 9.9E-09 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.0E-04
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 5.0E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.7E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 9.4E-12 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.2E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.1E-02
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 8.4E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.2E-03
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.3E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.6E-03
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 4.6E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.5E-03
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 6.3E-05 mg/kg-day 3.71E-02 mg/kg-day NA NA 1.7E-03
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 4.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.4E-02
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 1.8E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.9E-05
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 3.1E-07 mg/kg-day 5.00E-03 mg/kg-day NA NA 6.2E-05
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 2.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.1E-04

(total) 5.4E-02
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SWMU 5 - TABLE 7.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.4E-09 mg/kg-day mg/kg-day NA NA

AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 3.5E-09 mg/kg-day 2.00E-05 mg/kg-day NA NA 1.7E-04
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 3.1E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.0E-08
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 7.0E-13 mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 3.2E-09 mg/kg-day 1.25E-05 mg/kg-day NA NA 2.6E-04
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 4.3E-04

Total Hazard Index Across All Exposure Routes/Pathways   5.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU5SSTrespCTE.xls Table7



SWMU 5 - TABLE 8.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M 8.5E-11 mg/kg-day 6.00E-01 (mg/kg-day)-1 5.08E-11
BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.3E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.79E-12
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M 1.8E-08 mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M 2.6E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.95E-13
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M 4.6E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 2.37E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 3.3E-08 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.65E-10
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M 3.3E-11 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.88E-11
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 6.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.51E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 5.3E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.90E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.75E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 1.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.55E-09
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 1.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.12E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 7.8E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 9.37E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.5E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.21E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 2.0E-06 mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M 1.3E-05 mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 2.0E-07 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M 7.3E-07 mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M 9.9E-06 mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M 6.8E-04 mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M 2.8E-09 mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M 4.9E-08 mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 3.3E-05 mg/kg-day (mg/kg-day)-1
(total) 2.8E-07
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SWMU 5 - TABLE 8.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 1.30E-02 mg/kg 1.30E-02 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1
CIS-1,2-DICHLOROETHENE 2.80E+00 mg/kg 2.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1
METHYLENE CHLORIDE 4.00E-03 mg/kg 4.00E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
TETRACHLOROETHENE 7.00E-03 mg/kg 7.00E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1
VINYL CHLORIDE 5.00E-03 mg/kg 5.00E-03 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.0E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.5E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.7E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.3E-08
BENZO(B)FLUORANTHENE 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.7E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.2E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.8E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.8E-09
AROCLOR-1254 2.40E-01 mg/kg 2.40E-01 mg/kg M 5.4E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.1E-09
PENTACHLOROPHENOL 1.20E-02 mg/kg 1.20E-02 mg/kg M 4.8E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 5.8E-12
2,3,7,8-TCDD TEQ 2.26E-04 mg/kg 2.26E-04 mg/kg M 1.1E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.6E-08
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1
BARIUM 2.02E+03 mg/kg 2.02E+03 mg/kg M mg/kg-day (mg/kg-day)-1
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 5.0E-10 mg/kg-day (mg/kg-day)-1
CHROMIUM 1.12E+02 mg/kg 1.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1
COPPER 1.52E+03 mg/kg 1.52E+03 mg/kg M mg/kg-day (mg/kg-day)-1
IRON 1.05E+05 mg/kg 1.05E+05 mg/kg M mg/kg-day (mg/kg-day)-1
MERCURY 4.30E-01 mg/kg 4.30E-01 mg/kg M mg/kg-day (mg/kg-day)-1
SILVER 7.50E+00 mg/kg 7.50E+00 mg/kg M mg/kg-day (mg/kg-day)-1
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 3.5E-08

Total Risk Across All Exposure Routes/Pathways 3.2E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 5 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M 8.3E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 9.2E-07
BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M 1.1E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.7E-06
CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M 6.2E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.2E-04
METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M 1.9E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.2E-07
TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M 7.1E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 7.1E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.4E-05 mg/kg-day 6.00E-03 mg/kg-day NA NA 2.4E-03
VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M 1.9E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.3E-05
2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M 5.9E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.9E-04
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 2.7E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 2.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 2.7E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 5.1E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 3.4E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.7E-04
DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 1.6E-08 mg/kg-day 5.00E-05 mg/kg-day NA NA 3.1E-04
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 1.2E-06 mg/kg-day 2.00E-05 mg/kg-day NA NA 6.2E-02
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 3.6E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 2.8E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 9.3E-07
2,3,7,8-TCDD TEQ mg/kg mg/kg M mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 8.5E-04 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.1E+00
ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 3.0E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.9E-02
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M 4.6E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 6.5E-02
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 8.8E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.8E-01
CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M 1.8E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.1E-02
COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M 1.8E-02 mg/kg-day 3.71E-02 mg/kg-day NA NA 4.8E-01
IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M 1.3E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.4E-01
MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M 1.9E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.7E-02
MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M 3.5E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-01
NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M 8.5E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.3E-03
SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M 2.0E-05 mg/kg-day 5.00E-03 mg/kg-day NA NA 4.1E-03
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.4E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.8E-02

(total) 3.7E+00
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SWMU 5 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.1E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.4E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 1.6E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 8.0E-05
DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 5.6E-09 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.1E-04
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 6.3E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 3.1E-02
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 2.5E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 8.5E-07
2,3,7,8-TCDD TEQ mg/kg mg/kg M mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 3.2E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-02
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 3.2E-07 mg/kg-day 1.25E-05 mg/kg-day NA NA 2.5E-02
CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M mg/kg-day 8.00E-04 mg/kg-day NA NA

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 6.8E-02

Total Hazard Index Across All Exposure Routes/Pathways   3.8E+00
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M 1.2E-10 mg/kg-day 6.00E-01 (mg/kg-day)-1 7.09E-11
BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M 1.6E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.72E-12
CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M 8.8E-08 mg/kg-day (mg/kg-day)-1

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M 2.8E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.09E-12
TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M 1.0E-10 mg/kg-day 5.20E-02 (mg/kg-day)-1 5.27E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 2.1E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 2.26E-09
VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M 2.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.05E-09
2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M 8.4E-08 mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.79E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.3E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.41E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 3.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.82E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 7.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.29E-08
NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 4.8E-08 mg/kg-day (mg/kg-day)-1

DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 2.2E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.56E-09
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 1.8E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.53E-08
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 5.1E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.02E-08
PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 4.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.81E-11
2,3,7,8-TCDD TEQ 4.64E-04 mg/kg 4.64E-04 mg/kg M 1.9E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.80E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 1.2E-05 mg/kg-day (mg/kg-day)-1

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 4.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.35E-07
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M 6.5E-05 mg/kg-day (mg/kg-day)-1

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.3E-06 mg/kg-day (mg/kg-day)-1

CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M 2.6E-06 mg/kg-day (mg/kg-day)-1

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M 2.6E-04 mg/kg-day (mg/kg-day)-1

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M 1.9E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M 2.7E-05 mg/kg-day (mg/kg-day)-1

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M 5.0E-07 mg/kg-day (mg/kg-day)-1

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M 1.2E-06 mg/kg-day (mg/kg-day)-1

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M 2.9E-07 mg/kg-day (mg/kg-day)-1

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 2.1E-04 mg/kg-day (mg/kg-day)-1

(total) 3.8E-06
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SWMU 5 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1

CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M mg/kg-day (mg/kg-day)-1

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1

VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1

2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.3E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.6E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.1E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.3E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.4E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.5E-08
NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 2.3E-08 mg/kg-day (mg/kg-day)-1

DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 8.1E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.3E-09
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 9.0E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.8E-08
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 2.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.2E-09
PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 3.6E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.4E-11
2,3,7,8-TCDD TEQ 4.64E-04 mg/kg 4.64E-04 mg/kg M 2.0E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.0E-07
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 4.6E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.9E-08
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M mg/kg-day (mg/kg-day)-1

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 4.5E-09 mg/kg-day (mg/kg-day)-1

CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M mg/kg-day (mg/kg-day)-1

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M mg/kg-day (mg/kg-day)-1

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M mg/kg-day (mg/kg-day)-1

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M mg/kg-day (mg/kg-day)-1

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M mg/kg-day (mg/kg-day)-1

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 5.6E-07
Total Risk Across All Exposure Routes/Pathways 4.4E-06

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 5 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M 4.1E-09 mg/kg-day 9.00E-03 mg/kg-day NA NA 4.6E-07
BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M 5.6E-09 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.9E-06
CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M 3.1E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.1E-04
METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M 9.7E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.6E-07
TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M 3.5E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.5E-07
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 7.2E-06 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.2E-03
VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M 9.4E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.1E-05
2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M 2.9E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E-04
BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.2E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 2.5E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 1.7E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 8.5E-05
DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 7.8E-09 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.6E-04
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 6.2E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 3.1E-02
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 1.4E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 4.7E-07
2,3,7,8-TCDD TEQ mg/kg mg/kg M mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 4.2E-04 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.1E+00
ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 1.5E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.9E-02
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M 2.3E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.3E-02
CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 4.4E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.8E-02
CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M 9.2E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.1E-02
COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M 9.0E-03 mg/kg-day 3.71E-02 mg/kg-day NA NA 2.4E-01
IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M 6.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-01
MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M 9.5E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.4E-02
MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M 1.8E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.9E-02
NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M 4.3E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.1E-03
SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M 1.0E-05 mg/kg-day 5.00E-03 mg/kg-day NA NA 2.0E-03
ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 7.2E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.4E-02

(total) 1.9E+00
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SWMU 5 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M mg/kg-day 9.00E-03 mg/kg-day NA NA

BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M mg/kg-day 3.00E-03 mg/kg-day NA NA

2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 3.6E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 3.1E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 3.7E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 6.9E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 4.6E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.3E-05
DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 1.6E-09 mg/kg-day 5.00E-05 mg/kg-day NA NA 3.2E-05
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 1.8E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 9.0E-03
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 5.2E-08 mg/kg-day mg/kg-day NA NA

PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 7.3E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.4E-07
2,3,7,8-TCDD TEQ mg/kg mg/kg M mg/kg-day mg/kg-day NA NA

ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 9.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.1E-03
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 9.1E-08 mg/kg-day 1.25E-05 mg/kg-day NA NA 7.3E-03
CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M mg/kg-day 3.71E-02 mg/kg-day NA NA

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M mg/kg-day 2.10E-05 mg/kg-day NA NA

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M mg/kg-day 8.00E-04 mg/kg-day NA NA

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M mg/kg-day 2.00E-04 mg/kg-day NA NA

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 1.9E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.9E+00
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M 5.9E-11 mg/kg-day 6.00E-01 (mg/kg-day)-1 3.54E-11
BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M 7.9E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.36E-12
CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M 4.4E-08 mg/kg-day (mg/kg-day)-1

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M 1.4E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.04E-12
TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M 5.1E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 2.63E-12
TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M 1.0E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.13E-09
VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M 1.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.02E-09
2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M 4.2E-08 mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 1.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-08
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 1.7E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.20E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-08
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 3.6E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-08
NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 2.4E-08 mg/kg-day (mg/kg-day)-1

DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 1.1E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.78E-09
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 8.8E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.77E-08
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 2.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.12E-09
PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 2.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.40E-11
2,3,7,8-TCDD TEQ 4.64E-04 mg/kg 4.64E-04 mg/kg M 9.3E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.40E-06
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M 6.1E-06 mg/kg-day (mg/kg-day)-1

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 2.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.17E-07
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M 3.3E-05 mg/kg-day (mg/kg-day)-1

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 6.3E-07 mg/kg-day (mg/kg-day)-1

CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M 1.3E-06 mg/kg-day (mg/kg-day)-1

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M 1.3E-04 mg/kg-day (mg/kg-day)-1

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M 9.3E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M 1.4E-05 mg/kg-day (mg/kg-day)-1

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M 2.5E-07 mg/kg-day (mg/kg-day)-1

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M 6.1E-07 mg/kg-day (mg/kg-day)-1

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M 1.4E-07 mg/kg-day (mg/kg-day)-1

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M 1.0E-04 mg/kg-day (mg/kg-day)-1

(total) 1.9E-06
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SWMU 5 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 5 - OLD BURN PIT 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 1,1-DICHLOROTHENE 2.93E-03 mg/kg 2.93E-03 mg/kg M mg/kg-day 6.00E-01 (mg/kg-day)-1

BENZENE 3.94E-03 mg/kg 3.94E-03 mg/kg M mg/kg-day 5.50E-02 (mg/kg-day)-1

CIS-1,2-DICHLOROETHENE 2.18E+00 mg/kg 2.18E+00 mg/kg M mg/kg-day (mg/kg-day)-1

METHYLENE CHLORIDE 6.91E-03 mg/kg 6.91E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

TETRACHLOROETHENE 2.52E-03 mg/kg 2.52E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1

TRICHLOROETHENE 5.10E+00 mg/kg 5.10E+00 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1

VINYL CHLORIDE 6.70E-02 mg/kg 6.70E-02 mg/kg M mg/kg-day 1.50E+00 (mg/kg-day)-1

2-METHYLNAPHTHALENE 2.09E+00 mg/kg 2.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 9.50E-01 mg/kg 9.50E-01 mg/kg M 5.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.8E-09
BENZO(A)PYRENE 8.20E-01 mg/kg 8.20E-01 mg/kg M 4.5E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.3E-08
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 5.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.8E-09
DIBENZO(A,H)ANTHRACENE 1.80E-01 mg/kg 1.80E-01 mg/kg M 9.8E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.2E-09
NAPHTHALENE 1.20E+00 mg/kg 1.20E+00 mg/kg M 6.5E-09 mg/kg-day (mg/kg-day)-1

DIELDRIN 5.53E-03 mg/kg 5.53E-03 mg/kg M 2.3E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.7E-10
AROCLOR-1254 4.39E-01 mg/kg 4.39E-01 mg/kg M 2.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.2E-09
AROCLOR-1260 1.27E-01 mg/kg 1.27E-01 mg/kg M 7.5E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.5E-09
PENTACHLOROPHENOL 9.95E-03 mg/kg 9.95E-03 mg/kg M 1.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.3E-11
2,3,7,8-TCDD TEQ 4.64E-04 mg/kg 4.64E-04 mg/kg M 5.8E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.8E-08
ANTIMONY 3.01E+02 mg/kg 3.01E+02 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.05E+01 mg/kg 1.05E+01 mg/kg M 1.3E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.0E-08
BARIUM 1.62E+03 mg/kg 1.62E+03 mg/kg M mg/kg-day (mg/kg-day)-1

CADMIUM 3.11E+01 mg/kg 3.11E+01 mg/kg M 1.3E-09 mg/kg-day (mg/kg-day)-1

CHROMIUM 6.52E+01 mg/kg 6.52E+01 mg/kg M mg/kg-day (mg/kg-day)-1

COPPER 6.37E+03 mg/kg 6.37E+03 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.63E+04 mg/kg 4.63E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 6.76E+02 mg/kg 6.76E+02 mg/kg M mg/kg-day (mg/kg-day)-1

MERCURY 1.25E+01 mg/kg 1.25E+01 mg/kg M mg/kg-day (mg/kg-day)-1

NICKEL 3.03E+01 mg/kg 3.03E+01 mg/kg M mg/kg-day (mg/kg-day)-1

SILVER 7.20E+00 mg/kg 7.20E+00 mg/kg M mg/kg-day (mg/kg-day)-1

ZINC 5.11E+03 mg/kg 5.11E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.6E-07
Total Risk Across All Exposure Routes/Pathways 2.1E-06

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU5SOConstWCTE.xls Table8



SWMU 5 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU5GWAdultRes.xls



SWMU 5 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 7.2E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 7.2E-04
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 2.8E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.4E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 2.2E-10 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.0E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-02
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 2.6E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.5E-02
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 8.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.8E-01
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 6.2E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.6E+00

(total) 3.0E+00
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 6.8E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.8E-05

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 4.6E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.3E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 4.9E-09 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 5.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.4E-05
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 1.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.5E-04
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 4.4E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.5E-03
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 3.2E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.4E-01

(total) 3.6E-01

Total Hazard Index Across All Exposure Routes/Pathways   3.3E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.5E-06 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.5E-08
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 9.6E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.3E-06
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 7.6E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.1E-05
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 3.6E-03 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 8.8E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.3E-05
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 2.9E-02 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 2.1E-02 mg/kg-day (mg/kg-day)-1

(total) 2.6E-05
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.3E-07 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.4E-09

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.6E-04 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.2E-06
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.7E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.5E-04
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 4.6E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.9E-08
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.5E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.1E-04 mg/kg-day (mg/kg-day)-1

(total) 2.5E-04

 Total Risk Across All Exposure Routes/Pathways 2.8E-04



SWMU 5 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU5GWAdultResCTE.xls



SWMU 5 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 5.0E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.0E-04
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 2.0E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 9.8E-03
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.6E-10 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 7.3E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.3E-03
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 1.8E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.0E-02
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 5.9E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.0E-01
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 4.4E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.8E+00

(total) 2.1E+00
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 4.4E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.4E-05

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 3.0E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 3.2E-09 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 2.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.3E-05
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 5.8E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.9E-04
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.9E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.4E-04
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.4E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.5E-01

(total) 1.6E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.3E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 5.0E-07 mg/kg-day 6.10E-03 (mg/kg-day)-1 3.1E-09
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 2.0E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.7E-07
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.6E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.3E-06
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 7.3E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 1.8E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.7E-06
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 5.9E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 4.4E-03 mg/kg-day (mg/kg-day)-1

(total) 5.3E-06
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 4.4E-08 mg/kg-day 6.10E-03 (mg/kg-day)-1 2.7E-10

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 3.0E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.3E-07
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 3.2E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.8E-05
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 2.3E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 5.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.6E-09
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.4E-05 mg/kg-day (mg/kg-day)-1

(total) 4.9E-05

 Total Risk Across All Exposure Routes/Pathways 5.4E-05



SWMU 5 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU5GWChildRes.xls



SWMU 5 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.5E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.5E-03
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 9.8E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.9E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 7.8E-10 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 3.6E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.6E-02
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 9.0E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.0E-01
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 3.0E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 9.9E-01
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 2.2E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 9.1E+00

(total) 1.0E+01
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.5E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.5E-04

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.0E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.2E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.1E-08 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.6E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.6E-04
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 3.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-03
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.4E-03
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 9.6E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.0E+00

(total) 1.1E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.2E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.2E-06 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.3E-08
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 8.4E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.2E-06
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 6.7E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.0E-05
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 3.1E-03 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 7.7E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-05
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 2.5E-02 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.9E-02 mg/kg-day (mg/kg-day)-1

(total) 2.3E-05
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.3E-07 mg/kg-day 6.10E-03 (mg/kg-day)-1 8.0E-10

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 8.9E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.2E-06
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 9.4E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.4E-04
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.4E-05 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 3.4E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.1E-08
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.1E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 8.2E-05 mg/kg-day (mg/kg-day)-1

(total) 1.4E-04

 Total Risk Across All Exposure Routes/Pathways 1.7E-04



SWMU 5 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU5GWChildResCTE.xls



SWMU 5 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.1E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.1E-03
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 4.3E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.1E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 3.4E-10 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.6E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.6E-02
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 3.9E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-01
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.3E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.4E-01
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 9.6E-02 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.0E+00

(total) 4.6E+00
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 8.7E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 8.7E-05

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 6.0E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.0E-02
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 6.3E-09 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 5.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.3E-05
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 1.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.3E-04
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 4.3E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.4E-03
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 3.2E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.3E-01

(total) 3.6E-01

Total Hazard Index Across All Exposure Routes/Pathways   5.0E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 3.2E-07 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.9E-09
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.2E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.7E-07
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 9.8E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.5E-06
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 4.6E-04 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 1.1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-06
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 3.7E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 2.7E-03 mg/kg-day (mg/kg-day)-1

(total) 3.3E-06
Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.5E-08 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.5E-10

Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.7E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.4E-07
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.8E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.7E-05
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 3.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.6E-09
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 9.0E-06 mg/kg-day (mg/kg-day)-1

(total) 2.7E-05

 Total Risk Across All Exposure Routes/Pathways 3.1E-05



SWMU 5 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU5GWConstW.xls



SWMU 5 - TABLE 7.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.9E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.9E-05
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.2E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.9E-03
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.3E-09 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 2.6E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.6E-05
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 6.4E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.1E-04
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 2.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.0E-04
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.5E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.6E-01

(total) 1.7E-01

Total Hazard Index Across All Exposure Routes/Pathways   1.7E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 2.7E-09 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.6E-11
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.7E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.4E-08
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.8E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.7E-06
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 3.7E-07 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 9.1E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-09
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 3.0E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 2.2E-06 mg/kg-day (mg/kg-day)-1

(total) 2.7E-06

 Total Risk Across All Exposure Routes/Pathways 2.7E-06



SWMU 5 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU5GWConstWCTE.xls



SWMU 5 - TABLE 7.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.3E-07 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.3E-05
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 8.9E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.4E-03
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 9.4E-10 mg/kg-day mg/kg-day NA NA

Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 1.7E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.7E-05
Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 4.1E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.4E-04
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.4E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.5E-04
Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.0E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.0E-01

(total) 1.1E-01

Total Hazard Index Across All Exposure Routes/Pathways   1.1E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal Chloroform 2.63E-04 mg/L 2.63E-04 mg/L M 1.9E-09 mg/kg-day 6.10E-03 (mg/kg-day)-1 1.2E-11
Bis(2-ethylhexyl)phthalate 1.02E-02 mg/L 1.02E-02 mg/L M 1.3E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.8E-08
2,3,7,8-TCDD TEQ 8.12E-09 mg/L 8.12E-09 mg/L M 1.3E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.0E-06
Aluminum 3.79E-01 mg/L 3.79E-01 mg/L M 2.4E-07 mg/kg-day (mg/kg-day)-1

Arsenic 9.34E-04 mg/L 9.34E-04 mg/L M 5.9E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.8E-10
Iron 3.10E+00 mg/L 3.10E+00 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

Manganese 2.27E+00 mg/L 2.27E+00 mg/L M 1.4E-06 mg/kg-day (mg/kg-day)-1

(total) 2.0E-06

 Total Risk Across All Exposure Routes/Pathways 2.0E-06



SWMU 5 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU5SWAdultRes.xls



SWMU 5 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 7.9E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 7.9E-02
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.3E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.3E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.8E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 5.6E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.6E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.8E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 4.2E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.4E-02
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 8.6E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.6E-02

(total) 1.3E+00
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.3E-03 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.3E-01

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 9.1E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.0E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.7E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.0E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.0E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 3.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 7.6E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.5E-03
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.6E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.6E-01

(total) 3.4E+00

Total Hazard Index Across All Exposure Routes/Pathways   4.7E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.7E-04 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.1E-04 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.5E-05
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 8.0E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-04
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.9E-04 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 6.0E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.0E-07
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.4E-03 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 3.0E-04 mg/kg-day (mg/kg-day)-1

(total) 1.7E-04
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 4.6E-04 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.1E-04 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.2E-04
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 9.2E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-04
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.5E-05 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.6E-07
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.6E-04 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.4E-05 mg/kg-day (mg/kg-day)-1

(total) 2.6E-04

 Total Risk Across All Exposure Routes/Pathways 4.3E-04



SWMU 5 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU5SWAdultResCTE.xls



SWMU 5 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.7E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.7E-02
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.1E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.7E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 7.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.6E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.9E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.9E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 5.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.4E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.6E-03
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.9E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.2E-02

(total) 4.4E-01
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 5.2E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.2E-02

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.8E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.0E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.3E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.4E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.1E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.5E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.4E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.2E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.5E-02

(total) 1.4E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.8E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.7E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.1E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.4E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 7.8E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 5.9E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.8E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.4E-04 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.9E-05 mg/kg-day (mg/kg-day)-1

(total) 1.6E-05
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 5.2E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.8E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.5E-05
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.0E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.5E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.4E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.6E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.5E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.2E-06 mg/kg-day (mg/kg-day)-1

(total) 3.0E-05

 Total Risk Across All Exposure Routes/Pathways 4.6E-05



SWMU 5 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU5SWChildRes.xls



SWMU 5 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 7.4E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 7.4E-02
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.1E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.0E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.2E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.2E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 5.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.2E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.6E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.5E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 3.9E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E-02
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 8.1E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.4E-02

(total) 1.2E+00
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.4E-03 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.4E-01

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 9.3E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.1E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.8E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.2E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.0E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 3.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 7.8E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.6E-03
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.6E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.7E-01

(total) 3.5E+00

Total Hazard Index Across All Exposure Routes/Pathways   4.7E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 6.4E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 2.6E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.1E-05
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.9E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.8E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 4.5E-05 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.4E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-07
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 3.3E-04 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 6.9E-05 mg/kg-day (mg/kg-day)-1

(total) 3.9E-05
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 8.0E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.2E-05
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.4E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.6E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 8.9E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 2.8E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.2E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 6.7E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.4E-05 mg/kg-day (mg/kg-day)-1

(total) 6.8E-05

 Total Risk Across All Exposure Routes/Pathways 1.1E-04



SWMU 5 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU5SWChildResCTE.xls



SWMU 5 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.5E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.5E-02
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.0E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 7.3E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.4E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.7E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.7E-04
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 5.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.8E-03
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.3E-03
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.7E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.1E-02

(total) 4.1E-01
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 4.7E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.7E-02

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.4E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E+00
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 8.9E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.0E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.0E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.0E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 9.5E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.2E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.3E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.6E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 4.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 4.9E-02

(total) 1.3E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.7E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 7.1E-06 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 2.9E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.2E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.1E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 5.0E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.6E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 3.7E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 7.7E-06 mg/kg-day (mg/kg-day)-1

(total) 4.3E-06
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.3E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 9.7E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.9E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.6E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.8E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 8.7E-07 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 2.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.1E-09
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 6.5E-06 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.3E-06 mg/kg-day (mg/kg-day)-1

(total) 7.7E-06

 Total Risk Across All Exposure Routes/Pathways 1.2E-05



SWMU 5 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU5SWRecrUser.xls



SWMU 5 - TABLE 7.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.2E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.2E-02
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 4.9E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 3.5E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.2E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 8.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 8.3E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 2.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.7E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 6.2E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.1E-03
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.3E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 5.3E-03

(total) 1.9E-01
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.0E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.0E-02

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.3E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.5E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 4.0E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.3E-02
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.5E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 4.7E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.7E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.3E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.4E-02

(total) 5.1E-01

Total Hazard Index Across All Exposure Routes/Pathways   7.0E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 5.1E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 2.1E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 8.4E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.5E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.2E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.6E-05 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-07
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.7E-04 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.5E-05 mg/kg-day (mg/kg-day)-1

(total) 3.1E-05
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 8.5E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 5.8E-05 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.3E-05
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.7E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-05
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 6.5E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 2.0E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.0E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 4.8E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.0E-05 mg/kg-day (mg/kg-day)-1

(total) 4.9E-05

 Total Risk Across All Exposure Routes/Pathways 8.0E-05



SWMU 5 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU5SWRecrUserCTE.xls



SWMU 5 - TABLE 7.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 3.0E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.0E-03
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.2E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.1E-02
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 8.6E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.9E-03
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 2.1E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.1E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 6.5E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.2E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.2E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 3.2E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.3E-03

(total) 4.9E-02
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 5.8E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.8E-03

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 4.2E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.4E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.1E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.7E-03
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.8E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.8E-06
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-05
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.8E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 9.4E-05
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.8E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 6.1E-03

(total) 1.6E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.0E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 3.8E-06 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.6E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.3E-07
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 2.7E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 8.4E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.3E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.0E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 4.1E-06 mg/kg-day (mg/kg-day)-1

(total) 2.3E-06
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 7.4E-06 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 5.4E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.2E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.4E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 4.8E-07 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.5E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-09
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 3.6E-06 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 7.5E-07 mg/kg-day (mg/kg-day)-1

(total) 4.3E-06

 Total Risk Across All Exposure Routes/Pathways 6.6E-06



SWMU 5 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU5SWTresp.xls



SWMU 5 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.9E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.9E-03
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 8.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.7E-02
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 5.6E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.9E-03
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-05
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 4.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.4E-04
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.0E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.4E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.1E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 8.7E-04

(total) 3.2E-02
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 6.8E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.8E-03

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 4.6E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.5E-01
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.4E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 4.6E-03
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 5.2E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.2E-06
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.6E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.4E-05
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 3.8E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E-04
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 8.0E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 8.3E-03

(total) 1.7E-01

Total Hazard Index Across All Exposure Routes/Pathways   2.1E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 3.0E-06 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.2E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 5.0E-07
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 8.9E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.3E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 2.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 6.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.0E-08
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.6E-05 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 3.3E-06 mg/kg-day (mg/kg-day)-1

(total) 1.8E-06
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.1E-05 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 7.3E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.9E-06
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.2E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.2E-06
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 8.1E-07 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 2.5E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.8E-09
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 6.0E-06 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.3E-06 mg/kg-day (mg/kg-day)-1

(total) 6.1E-06

 Total Risk Across All Exposure Routes/Pathways 8.0E-06



SWMU 5 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU5SWTrespCTE.xls



SWMU 5 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 4.8E-06 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.8E-04
Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 2.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.6E-03
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 1.4E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 4.7E-04
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 3.4E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.4E-06
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.1E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.5E-05
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 2.5E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.4E-05
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 5.2E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.2E-04

(total) 7.9E-03
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 1.6E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.6E-03

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.2E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-02
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 3.1E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.0E-03
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.0E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-06
Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 3.3E-09 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-05
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 7.8E-06 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.6E-05
Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 1.6E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.7E-03

(total) 4.3E-02

Total Hazard Index Across All Exposure Routes/Pathways   5.1E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 5 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 7.5E-07 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 3.1E-07 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.2E-07
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 2.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.3E-07
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 5.3E-07 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 1.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.5E-09
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 4.0E-06 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 8.2E-07 mg/kg-day (mg/kg-day)-1

(total) 4.6E-07
Dermal cis-1,2-Dichloroethene 2.90E-01 mg/L 2.90E-01 mg/L M 2.5E-06 mg/kg-day (mg/kg-day)-1

Trichloroethene 1.20E-01 mg/L 1.20E-01 mg/L M 1.8E-06 mg/kg-day 4.00E-01 (mg/kg-day)-1 7.3E-07
Vinyl Chloride 8.50E-02 mg/L 8.50E-02 mg/L M 4.8E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.3E-07
Aluminum 2.04E-01 mg/L 2.04E-01 mg/L M 1.6E-07 mg/kg-day (mg/kg-day)-1

Arsenic 6.40E-04 mg/L 6.40E-04 mg/L M 5.2E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.7E-10
Iron 1.52E+00 mg/L 1.52E+00 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

Manganese 3.15E-01 mg/L 3.15E-01 mg/L M 2.5E-07 mg/kg-day (mg/kg-day)-1

(total) 1.5E-06

 Total Risk Across All Exposure Routes/Pathways 1.9E-06



SWMU 5 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07

SWMU5SedAdultRes.xls Table4



SWMU 5 - TABLE 7.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.5E-11 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 9.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.2E-03
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 1.0E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-02
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 7.9E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.0E-02
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 1.1E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.6E-02

(total) 4.9E-02
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 3.1E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   4.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 8.6E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.29E-06

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 3.3E-07 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.32E-07
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.6E-03 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 2.7E-06 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 3.8E-04 mg/kg-day (mg/kg-day)-1

(total) 1.4E-06
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.0E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.6E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.6E-07
Total Risk Across All Exposure Routes/Pathways 1.6E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07
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SWMU 5 - TABLE 7.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 8.4E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 3.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-03
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.5E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.5E-03
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 2.7E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.6E-03
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 3.7E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 5.3E-03

(total) 1.7E-02
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.5E-13 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   1.7E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 8.4E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.26E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 3.2E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.28E-08
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.5E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 2.7E-07 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 3.7E-05 mg/kg-day (mg/kg-day)-1

(total) 1.4E-07
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.5E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.8E-09

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 3.8E-09
Total Risk Across All Exposure Routes/Pathways 1.4E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 5 - TABLE 7.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.3E-10 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 8.9E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.0E-02
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 9.7E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.7E-02
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 7.4E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.9E-01
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 1.0E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.5E-01

(total) 4.6E-01
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.4E-11 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   4.6E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.0E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.01E-06

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 7.7E-07 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.07E-07
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 8.3E-03 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 6.4E-06 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 8.9E-04 mg/kg-day (mg/kg-day)-1

(total) 3.3E-06
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.2E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.8E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.8E-07
Total Risk Across All Exposure Routes/Pathways 3.5E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 5 - TABLE 7.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 7.8E-11 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 3.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.0E-02
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.2E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.2E-02
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 2.5E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.2E-02
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 3.5E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 5.0E-02

(total) 1.5E-01
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.6E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 2.2E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.36E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 8.5E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.42E-08
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 9.3E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 7.1E-07 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 9.9E-05 mg/kg-day (mg/kg-day)-1

(total) 3.7E-07
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 4.7E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.0E-09

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 7.0E-09
Total Risk Across All Exposure Routes/Pathways 3.8E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06

SWMU5SedRecrUser.xls Table4



SWMU 5 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 3.7E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 1.4E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.7E-04
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 1.5E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-03
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 1.2E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.0E-03
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 1.7E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.4E-03

(total) 7.3E-03
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.0E-11 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   7.3E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.6E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.40E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 6.1E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.44E-08
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 6.6E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 5.1E-07 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 7.1E-05 mg/kg-day (mg/kg-day)-1

(total) 2.6E-07
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 4.4E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.5E-07

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 6.5E-07
Total Risk Across All Exposure Routes/Pathways 9.2E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 5 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 9.3E-13 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 3.6E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-04
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.9E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.9E-04
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 3.0E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 7.4E-04
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 4.1E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 5.9E-04

(total) 1.8E-03
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.0E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   1.8E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.2E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.80E-08

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 4.6E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.83E-09
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 5.0E-05 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 3.8E-08 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 5.3E-06 mg/kg-day (mg/kg-day)-1

(total) 2.0E-08
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.3E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.0E-08

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 2.0E-08
Total Risk Across All Exposure Routes/Pathways 3.9E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 5 - TABLE 7.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 3.0E-12 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 1.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-04
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 1.3E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.3E-03
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 9.6E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.4E-03
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 1.3E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.9E-03

(total) 6.0E-03
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 7.0E-13 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   6.0E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 4.8E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.16E-08

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 1.8E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 7.29E-09
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 2.0E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 1.5E-07 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 2.1E-05 mg/kg-day (mg/kg-day)-1

(total) 7.9E-08
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.1E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.6E-08

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.6E-08
Total Risk Across All Exposure Routes/Pathways 9.5E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMUS 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 5 - TABLE 7.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 7.6E-13 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 2.9E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.7E-05
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 3.1E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.1E-04
ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 2.4E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.0E-04
MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 3.4E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 4.8E-04

(total) 1.5E-03
2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 5.6E-14 mg/kg-day mg/kg-day NA NA

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 3.00E-04 mg/kg-day NA NA

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total)

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 8.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMUS 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 1.2E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.79E-08

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M 4.6E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.82E-09
ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M 4.9E-05 mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M 3.8E-08 mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M 5.3E-06 mg/kg-day (mg/kg-day)-1

(total) 2.0E-08
Dermal 2,3,7,8-TCDD TEQ 1.83E-05 mg/kg 1.83E-05 mg/kg M 8.9E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.3E-09

TRICHLOROETHENE 7.00E-01 mg/kg 7.00E-01 mg/kg M mg/kg-day 4.00E-01 (mg/kg-day)-1

ALUMINUM 7.60E+03 mg/kg 7.60E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 5.80E+00 mg/kg 5.80E+00 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 8.12E+02 mg/kg 8.12E+02 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.3E-09
Total Risk Across All Exposure Routes/Pathways 2.1E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 5 - TABLE 4.18

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Medium:  Groundwater

Exposure Medium:  Air

Exposure Point:  Shower Room

Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Inhalation S Volatile Chemical Generation Rate (ug/m3-min shower) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IRsh Inhalation Rate of volatiles in shower (L/min) 10 EPA 1991 10 EPA 1991 S x IRsh x K x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993 234 EPA 1993    BW x AT x Ra x CF

K Masss Transfer Coefficient (min) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra

ED Exposure Duration (years) 24 EPA 1993 7 EPA 1993

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989
Ra Air Exchange Rate (min-1) 0.025 Foster&Chrostowski 1987 0.025 Foster & Chrostowski 1987
Ds Shower Duration (min) 15 EPA 2000 10 EPA 2000
Dt Total Time in Bathroom (min) 20 Professional judgement 15 Professional Judgement

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a
AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a

SWMU5ShowerAdultRes.xls Table4_1



SWMU 5 - TABLE 7.18 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 1.9E-06 mg/kg-day 8.60E-04 mg/kg-day NA NA 2.2E-03

2.2E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.2E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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SWMU 5 - TABLE 8.18 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 6.4E-07 mg/kg-day 8.10E-02 (mg/kg-day)-1 5.2E-08

5.2E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.  Total Risk Across All Exposure Routes/Pathways 5.2E-08
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SWMU 5 - TABLE 4.18

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Medium:  Groundwater

Exposure Medium:  Air

Exposure Point:  Shower Room

Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Inhalation S Volatile Chemical Generation Rate (ug/m3-min shower) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IRsh Inhalation Rate of volatiles in shower (L/min) 10 EPA 1991 10 EPA 1991 S x IRsh x K x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993 234 EPA 1993    BW x AT x Ra x CF

K Masss Transfer Coefficient (min) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra

ED Exposure Duration (years) 24 EPA 1993 7 EPA 1993

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989
Ra Air Exchange Rate (min-1) 0.025 Foster&Chrostowski 1987 0.025 Foster & Chrostowski 1987
Ds Shower Duration (min) 15 EPA 2000 10 EPA 2000
Dt Total Time in Bathroom (min) 20 Professional judgement 15 Professional Judgement

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a
AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a
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SWMU 5 - TABLE 7.18a -  CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 6.9E-07 mg/kg-day 8.60E-04 mg/kg-day NA NA 8.0E-04

8.0E-04

Total Hazard Index Across All Exposure Routes/Pathways   8.0E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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SWMU 5 - TABLE 8.18a -  CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS
EXPOSURE OF FUTURE ADULT RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 6.9E-08 mg/kg-day 8.10E-02 (mg/kg-day)-1 5.6E-09

5.6E-09

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.  Total Risk Across All Exposure Routes/Pathways 5.6E-09
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SWMU 5 - TABLE 4.19

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Medium:  Groundwater

Exposure Medium:  Air

Exposure Point:  Shower Room

Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Inhalation S Volatile Chemical Generation Rate (ug/m3-min shower) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IRsh Inhalation Rate of volatiles in shower (L/min) 10 EPA 1991 10 EPA 1991 S x IRsh x K x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993 234 EPA 1993    BW x AT x Ra x CF

K Masss Transfer Coefficient (min) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra

ED Exposure Duration (years) 6 EPA 1993 2 EPA 1993

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989
Ra Air Exchange Rate (min-1) 0.025 Foster&Chrostowski 1987 0.025 Foster & Chrostowski 1987
Ds Shower Duration (min) 15 EPA 2000 10 EPA 2000
Dt Total Time in Bathroom (min) 20 Professional judgement 15 Professional Judgement

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a
AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a
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SWMU 5 - TABLE 7.19 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room   
Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 8.7E-06 mg/kg-day 8.60E-04 mg/kg-day NA NA 1.0E-02

1.0E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.0E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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SWMU 5 - TABLE 8.19 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER WHILE SHOWERING

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room
Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 7.5E-07 mg/kg-day 8.10E-02 (mg/kg-day)-1 6.0E-08

6.0E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.  Total Risk Across All Exposure Routes/Pathways 6.0E-08
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SWMU 5 - TABLE 4.19

VALUES USED FOR DAILY INTAKE CALCULATIONS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Medium:  Groundwater

Exposure Medium:  Air

Exposure Point:  Shower Room

Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Inhalation S Volatile Chemical Generation Rate (ug/m3-min shower) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IRsh Inhalation Rate of volatiles in shower (L/min) 10 EPA 1991 10 EPA 1991 S x IRsh x K x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993 234 EPA 1993    BW x AT x Ra x CF

K Masss Transfer Coefficient (min) Derived Foster&Chrostowski 1987 Derived Foster & Chrostowski 1987 K = Ds + exp(-Ra x Dt)/Ra - [exp(Ra) x (Ds-Dt)]/Ra

ED Exposure Duration (years) 6 EPA 1993 2 EPA 1993

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989
Ra Air Exchange Rate (min-1) 0.025 Foster&Chrostowski 1987 0.025 Foster & Chrostowski 1987
Ds Shower Duration (min) 15 EPA 2000 10 EPA 2000
Dt Total Time in Bathroom (min) 20 Professional judgement 15 Professional Judgement

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a
AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a
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SWMU 5 - TABLE 7.19a -  CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF NON-CANCER HAZARDS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room   
Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 3.2E-06 mg/kg-day 8.60E-04 mg/kg-day NA NA 3.7E-03

3.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   3.7E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
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SWMU 5 - TABLE 8.19a -  CENTRAL TENDENCY EXPOSURE (CTE)

CALCULATION OF CANCER RISKS
EXPOSURE OF FUTURE CHILD RESIDENTS TO VAPORS FROM GROUNDWATER

SWMU 5 - OLD BURN PIT
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Air
Exposure Point:  Shower Room
Receptor Population:  Resident
Receptor Age: Child (0 to 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Inhalation Chloroform 2.63E-04 mg/L 8.59E-05 (mg/m3- min) R 9.2E-08 mg/kg-day 8.10E-02 (mg/kg-day)-1 7.5E-09

7.5E-09

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.  Total Risk Across All Exposure Routes/Pathways 7.5E-09

 

SWMU5ShowerChildResCTE.xls Table8



TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil 1,1-DICHLOROTHENE 8.5E-09 8.5E-09 1,1-DICHLOROTHENE Liver 1.8E-05 1.8E-05

BENZENE 3.0E-10 3.0E-10 BENZENE 2.1E-05 2.1E-05

CIS-1,2-DICHLOROETHENE CIS-1,2-DICHLOROETHENE Blood 3.6E-03 3.6E-03

METHYLENE CHLORIDE 3.3E-11 3.3E-11 METHYLENE CHLORIDE Liver 8.5E-07 8.5E-07

TETRACHLOROETHENE 4.0E-10 4.0E-10 TETRACHLOROETHENE Liver 8.9E-06 8.9E-06

TRICHLOROETHENE 6.1E-08 6.1E-08 TRICHLOROETHENE CNS 1.1E-02 1.1E-02

VINYL CHLORIDE 8.2E-09 8.2E-09 VINYL CHLORIDE Liver 2.1E-05 2.1E-05

BENZO(A)ANTHRACENE 7.6E-07 2.0E-07 9.6E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.6E-06 1.7E-06 8.3E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 6.3E-07 1.6E-07 8.0E-07 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.4E-06 3.7E-07 1.8E-06 DIBENZO(A,H)ANTHRACENE

AROCLOR-1254 5.3E-07 1.5E-07 6.7E-07 AROCLOR-1254 Immunological, Nails 1.5E-01 4.3E-02 2.0E-01

PENTACHLOROPHENOL 1.6E-09 7.9E-10 2.4E-09 PENTACHLOROPHENOL Liver and Kidney 5.1E-06 2.6E-06 7.7E-06

2,3,7,8-TCDD TEQ 3.7E-05 2.2E-06 3.9E-05 2,3,7,8-TCDD TEQ

ANTIMONY ANTIMONY Lifespan 9.6E+00 9.6E+00

BARIUM BARIUM Blood 3.7E-01 3.7E-01

CADMIUM CADMIUM Kidney 8.0E-01 6.4E-02 8.6E-01

CHROMIUM CHROMIUM NOAEL 4.8E-01 4.8E-01

COPPER COPPER 5.2E-01 5.2E-01

IRON IRON Liver, Blood, GI Trac 4.5E+00 4.5E+00

MERCURY MERCURY CNS 1.8E-02 1.8E-02

SILVER SILVER Argyria 1.9E-02 1.9E-02

ZINC ZINC Blood 2.2E-01 2.2E-01

Surface Water Surface Water Surface Water cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 7.4E-02 1.4E-01 2.1E-01

Trichloroethene 1.1E-05 3.2E-05 4.2564E-05 Trichloroethene CNS 1.0E+00 3.1E+00 4.1E+00

Vinyl Chloride 2.8E-05 3.6E-05 6.4E-05 Vinyl Chloride Liver 7.2E-02 9.2E-02 1.6E-01

Aluminum Aluminum Body Weight 5.2E-04 1.0E-04 6.3E-04

Arsenic 2.1E-07 4.2E-08 2.5E-07 Arsenic Skin, Vascular 5.5E-03 1.1E-03 6.5E-03

Iron Iron Liver, Blood, GI Trac 1.3E-02 2.6E-03 1.6E-02

Manganese Manganese CNS 3.4E-02 1.7E-01 2.0E-01
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TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Sediment Sediment Sediment 2,3,7,8-TCDD TEQ 3.0E-06 1.8E-07 3.2E-06 2,3,7,8-TCDD TEQ

TRICHLOROETHENE 3.1E-07 3.1E-07 TRICHLOROETHENE CNS 3.0E-02 3.0E-02

ALUMINUM ALUMINUM Body Weight 9.7E-02 9.7E-02

ANTIMONY ANTIMONY Lifespan 1.9E-01 1.9E-01

MANGANESE MANGANESE CNS 1.5E-01 1.5E-01

Groundwater Water Onsite Chloroform 1.3E-08 6.0E-08 8.0E-10 7.4E-08 Chloroform Liver 2.5E-03 1.0E-02 1.5E-04 1.3E-02

Bis(2-ethylhexyl)phthalate 1.2E-06 1.2E-06 2.4E-06 Bis(2-ethylhexyl)phthalate Liver 4.9E-02 5.2E-02 1.0E-01

2,3,7,8-TCDD TEQ 1.0E-05 1.4E-04 1.5E-04 2,3,7,8-TCDD TEQ

Aluminum Aluminum Body Weight 3.6E-02 1.6E-04 3.7E-02

Arsenic 1.2E-05 5.1E-08 1.2E-05 Arsenic Skin, Vascular 3.0E-01 1.3E-03 3.0E-01

Iron Iron Liver, Blood, GI 
Tract 9.9E-01 4.4E-03 9.9E-01

Manganese Manganese CNS 9.1E+00 1.0E+00 1.0E+01

Total Risk Across Surface Soil 5.2E-05 Total Hazard Index Across All Media and All Exposure Routes  3.4E+01

Total Risk Across Surface Water 1.1E-04

  Total Risk Across Sediment 3.5E-06 Total  Liver HI = 5.8E+00

 Total Risk Across Groundwater 1.7E-04 Total Kidney HI = 8.6E-01

Total Vascular HI = 3.1E-01

Total Risk Across All Media and All Exposure Routes  3.3E-04 Total GI Tract HI = 5.5E+00

Total Skin HI = 3.1E-01

Total Blood HI = 6.3E+00

Total CNS HI = 1.5E+01

Total Immune System HI = 2.0E-01

Total Body Weight HI = 1.3E-01

Total Lifespan HI = 9.8E+00

Total Agyria HI = 1.9E-02
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TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil 1,1-DICHLOROTHENE 9.5E-10 9.5E-10 1,1-DICHLOROTHENE Liver 6.2E-06 6.2E-06

BENZENE 3.4E-11 3.4E-11 BENZENE 7.1E-06 7.1E-06

CIS-1,2-DICHLOROETHENE CIS-1,2-DICHLOROETHENE Blood 1.2E-03 1.2E-03

METHYLENE CHLORIDE 3.7E-12 3.7E-12 METHYLENE CHLORIDE Liver 2.8E-07 2.8E-07

TETRACHLOROETHENE 4.4E-11 4.4E-11 TETRACHLOROETHENE Liver 3.0E-06 3.0E-06

TRICHLOROETHENE 6.9E-09 6.9E-09 TRICHLOROETHENE CNS 3.6E-03 3.6E-03

VINYL CHLORIDE 9.2E-10 9.2E-10 VINYL CHLORIDE Liver 7.1E-06 7.1E-06

BENZO(A)ANTHRACENE 8.5E-08 7.7E-09 9.2E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 7.3E-07 6.6E-08 8.0E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 7.0E-08 6.4E-09 7.7E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.6E-07 1.5E-08 1.8E-07 DIBENZO(A,H)ANTHRACENE

AROCLOR-1254 5.9E-08 5.7E-09 6.4E-08 AROCLOR-1254 Immunological, Nails 5.1E-02 5.0E-03 5.6E-02

PENTACHLOROPHENOL 1.8E-10 3.1E-11 2.1E-10 PENTACHLOROPHENOL Liver and Kidney 1.7E-06 3.0E-07 2.0E-06

2,3,7,8-TCDD TEQ 4.1E-06 8.7E-08 4.2E-06 2,3,7,8-TCDD TEQ

ANTIMONY ANTIMONY Lifespan 3.2E+00 3.2E+00

BARIUM BARIUM Blood 1.2E-01 1.2E-01

CADMIUM CADMIUM Kidney 2.7E-01 7.4E-03 2.7E-01

CHROMIUM CHROMIUM NOAEL 1.6E-01 1.6E-01

COPPER COPPER 1.7E-01 1.7E-01

IRON IRON Liver, Blood, GI Trac 1.5E+00 1.5E+00

MERCURY MERCURY CNS 6.1E-03 6.1E-03

SILVER SILVER Argyria 6.4E-03 6.4E-03

ZINC ZINC Blood 7.3E-02 7.3E-02

Surface Water Surface Water Surface Water cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 2.5E-02 4.7E-02 7.2E-02

Trichloroethene 1.2E-06 3.9E-06 5.0E-06 Trichloroethene CNS 3.4E-01 1.1E+00 1.5E+00

Vinyl Chloride 3.1E-06 3.8E-06 6.9E-06 Vinyl Chloride Liver 2.4E-02 3.0E-02 5.4E-02

Aluminum Aluminum Body Weight 1.7E-04 3.0E-05 2.0E-04

Arsenic 2.3E-08 4.1E-09 2.8E-08 Arsenic Skin, Vascular 1.8E-03 3.2E-04 2.1E-03

Iron Iron Liver, Blood, GI Trac 4.3E-03 7.6E-04 5.1E-03

Manganese Manganese CNS 1.1E-02 4.9E-02 6.0E-02
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TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 5 - OLD BURN PIT

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Sediment Sediment Sediment 2,3,7,8-TCDD TEQ 3.4E-07 7.0E-09 3.4E-07 2,3,7,8-TCDD TEQ

TRICHLOROETHENE 3.4E-08 3.4E-08 TRICHLOROETHENE CNS 1.0E-02 1.0E-02

ALUMINUM ALUMINUM Body Weight 3.2E-02 3.2E-02

ANTIMONY ANTIMONY Lifespan 6.2E-02 6.2E-02

MANGANESE MANGANESE CNS 5.0E-02 5.0E-02

Groundwater Water Onsite Chloroform 1.9E-09 7.5E-09 1.5E-10 9.5E-09 Chloroform Liver 1.1E-03 3.7E-03 8.7E-05 4.9E-03

Bis(2-ethylhexyl)phthalate 1.7E-07 2.4E-07 4.1E-07 Bis(2-ethylhexyl)phthalate Liver 2.1E-02 3.0E-02 5.1E-02

2,3,7,8-TCDD TEQ 1.5E-06 2.7E-05 2.9E-05 2,3,7,8-TCDD TEQ

Aluminum Aluminum Body Weight 1.6E-02 5.3E-05 1.6E-02

Arsenic 1.7E-06 5.6E-09 1.7E-06 Arsenic Skin, Vascular 1.3E-01 4.3E-04 1.3E-01

Iron Iron Liver, Blood, GI 
Tract 4.4E-01 1.4E-03 4.4E-01

Manganese Manganese CNS 4.0E+00 3.3E-01 4.3E+00

Total Risk Across Surface Soil 5.4E-06 Total Hazard Index Across All Media and All Exposure Routes  1.2E+01

Total Risk Across Surface Water 1.2E-05

  Total Risk Across Sediment 3.8E-07 Total  Liver HI = 2.0E+00

 Total Risk Across Groundwater 3.1E-05 Total Kidney HI = 2.7E-01

Total Vascular HI = 1.3E-01

Total Risk Across All Media and All Exposure Routes  4.8E-05 Total GI Tract HI = 1.9E+00

Total Skin HI = 1.3E-01

Total Blood HI = 2.2E+00

Total CNS HI = 5.9E+00

Total Immune System HI = 5.6E-02

Total Body Weight HI = 4.9E-02

Total Lifespan HI = 3.3E+00

Total Agyria HI = 6.4E-03
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RAGS - PART D TABLES FOR SWMU 9

Selection of Exposure Pathways
SWMU4Table1.xls

COPC Selection
SWMU9Table2.1.xls - Surface Soil - Direct Contact
SWMU9Table2.2.xls - Surface Soil - Migration Pathways
SWMU9Table2.3.xls - Surface/Subsurface Soil - Direct Contact
SWMU9Table2.4.xls - Surface/Subsurface Soil - Migration Pathways
SWMU9Table2.5.xls - Groundwater
SWMU9Table2.6.xls - Surface Water
SWMU9Table2.7.xls - Sediment

Exposure Point Concentration Summary
SWMU9Table3.1.xls - Surface Soil
SWMU9Table3.2.xls - Surface/Subsurface Soil
SWMU9Table3.3.xls - Groundwater
SWMU9Table3.4.xls - Surface Water
SWMU9Table3.5.xls - Sediment

COPC Toxicity Information
Table5.1.xls - Noncancer - Oral/Dermal
Table5.2.xls - Noncancer - Inhalation
Table6.1.xls - Cancer - Oral/Dermal
Table6.2.xls - Cancer - Inhalation

The following files contain RAGS-Part D Tables 4, 7, and 8.
Risk Assessment Calculations for Surface Soil
SWMU4SSAdultRes.xls
SWMU4SSAdultResCTE.xls
SWMU4SSChildRes.xls
SWMU4SSChildResCTE.xls
SWMU4SSMainW.xls
SWMU4SSMainWCTE.xls
SWMU4SSRecrUser.xls
SWMU4SSRecrUserCTE.xls
SWMU4SSTresp.xls
SWMU4SSTrespCTE.xls

Risk Assessment Calculations for Surface/subsurface Soil
SWMU4SOConstW.xls
SWMU4SOConstWCTE.xls

Risk Assessment Calculations for Groundwater
SWMU4GWAdultRes.xls
SWMU4GWAdultResCTE.xls
SWMU4GWChildRes.xls
SWMU4GWChildResCTE.xls
SWMU4GWConstW.xls
SWMU4GWConstWCTE.xls



Risk Assessment Calculations for Surface Water
SWMU4SWAdultRes.xls
SWMU4SWAdultResCTE.xls
SWMU4SWChildRes.xls
SWMU4SWChildResCTE.xls
SWMU4SWRecrUser.xls
SWMU4SWRecrUserCTE.xls
SWMU4SWTresp.xls
SWMU4SWTrespCTE.xls

Risk Assessment Calculations for Sediment
SWMU4SedAdultRes.xls
SWMU4SedAdultResCTE.xls
SWMU4SedChildRes.xls
SWMU4SedChildResCTE.xls
SWMU4SedRecrUser.xls
SWMU4SedRecrUserCTE.xls
SWMU4SedTresp.xls
SWMU4SedTrespCTE.xls

Risk Assessment Summary
SWMU4Tbl9s.xls
SWMU4Tbl9sCTE.xls



SWMU 9 - TABLE 4.1 CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOILSWMU 9 - TABLE 4.1
SWMU 9 - TABLE 7.1 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL
SWMU 9 - TABLE 8.1 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL
SWMU 9 - TABLE 7.1a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.1a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.2 MAINTENANCE WORKERS TO SURFACE SOIL SWMU 9 - TABLE 4.2
SWMU 9 - TABLE 7.2 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.2 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 9 - TABLE 8.2 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 9 - TABLE 7.2a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.2a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.3 OCCUPATIONAL WORKERS TO SURFACE SOIL SWMU 9 - TABLE 4.3
SWMU 9 - TABLE 7.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 9 - TABLE 8.3 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 9 - TABLE 7.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.3a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.4 ADULT RECREATIONAL USERS TO SURFACE SOIL SWMU 9 - TABLE 4.4
SWMU 9 - TABLE 7.4 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.4 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 9 - TABLE 8.4 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.4 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE SOIL
SWMU 9 - TABLE 7.4a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.4a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.4a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.4a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.5 ADOLESCENT TRESPASSERS TO SURFACE SOIL SWMU 9 - TABLE 4.5
SWMU 9 - TABLE 7.5 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.5 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 9 - TABLE 8.5 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.5 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 9 - TABLE 7.5a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.5a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.5a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.5a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.6 FUTURE ADULT RESIDENTS TO SURFACE SOIL SWMU 9 - TABLE 4.6
SWMU 9 - TABLE 7.6 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 9 - TABLE 8.6 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL
SWMU 9 - TABLE 7.6a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.6a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.7 FUTURE CHILD RESIDENTS TO SURFACE SOIL SWMU 9 - TABLE 4.7
SWMU 9 - TABLE 7.7 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.7 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 9 - TABLE 8.7 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.7 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 9 - TABLE 7.7a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.7a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.7a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.8 CONSTRUCTION WORKERS TO GROUNDWATER SWMU 9 - TABLE 4.8
SWMU 9 - TABLE 7.8 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 9 - TABLE 8.8 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 9 - TABLE 7.8a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.8a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.9 FUTURE ADULT RESIDENTS TO GROUNDWATER SWMU 9 - TABLE 4.9
SWMU 9 - TABLE 7.9 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 9 - TABLE 8.9 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 9 - TABLE 7.9a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
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SWMU 9 - TABLE 8.9a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.10 FUTURE CHILD RESIDENTS TO GROUNDWATER SWMU 9 - TABLE 4.10
SWMU 9 - TABLE 7.10 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.10 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 9 - TABLE 8.10 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.10 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 9 - TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.10a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.10a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.11 ADULT RECREATIONAL USERS TO SURFACE WATER SWMU 9 - TABLE 4.11
SWMU 9 - TABLE 7.11 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 9 - TABLE 8.11 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 9 - TABLE 7.11a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.11a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.12 ADOLESCENT TRESPASSERS TO SURFACE WATER SWMU 9 - TABLE 4.12
SWMU 9 - TABLE 7.12 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 9 - TABLE 8.12 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 9 - TABLE 7.12a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.12a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.13 FUTURE ADULT RESIDENTS TO SURFACE WATER SWMU 9 - TABLE 4.13
SWMU 9 - TABLE 7.13 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 9 - TABLE 8.13 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 9 - TABLE 7.13a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.13a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
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SWMU 9 - TABLE 4.14 FUTURE CHILD RESIDENTS TO SURFACE WATER SWMU 9 - TABLE 4.14
SWMU 9 - TABLE 7.14 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 9 - TABLE 8.14 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 9 - TABLE 7.14a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.14a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.15 ADULT RECREATIONAL USERS TO SEDIMENT SWMU 9 - TABLE 4.15
SWMU 9 - TABLE 7.15 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.15 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 9 - TABLE 8.15 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.15 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 9 - TABLE 7.15a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.15a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.15a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.16 ADOLESCENT TRESPASSERS TO SEDIMENT SWMU 9 - TABLE 4.16
SWMU 9 - TABLE 7.16 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.16 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 9 - TABLE 8.16 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.16 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 9 - TABLE 7.16a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.16a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.16a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.17 FUTURE ADULT RESIDENTS TO SEDIMENT SWMU 9 - TABLE 4.17
SWMU 9 - TABLE 7.17 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.17 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 9 - TABLE 8.17 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.17 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 9 - TABLE 7.17a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.17a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.17a -  CENTRAL TENDENCY EXPOSURE (CTE)

SWMU 9 - TABLE 4.18 FUTURE CHILD RESIDENTS TO SEDIMENT SWMU 9 - TABLE 4.18
SWMU 9 - TABLE 7.18 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 7.18 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 9 - TABLE 8.18 REASONABLE MAXIMUM EXPOSURE (RME) SWMU 9 - TABLE 8.18 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 9 - TABLE 7.18a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 7.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
SWMU 9 - TABLE 8.18a CENTRAL TENDENCY EXPOSURE (CTE) SWMU 9 - TABLE 8.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Surface Soil(1) Surface Soil Entire Site Maintenance Workers Adult Ingestion On-site Quant(2) NSWC Crane is an active facility and maintenance activities , such as 
groundskeeping, may be performed at the site.

Dermal On-site Quant NSWC Crane is an active facility and maintenance activities , such as 
groundskeeping, may be performed at the site.

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Maintenance Workers 
and Trespassers

Adult and 
Adolescent

Inhalation On-site Qual(3) Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs(4) for transfers from soil to air.

Groundwater Groundwater/Air Surficial Aquifer Maintenance Workers 
and Trespassers

Adult and 
Adolescent

Ingestion On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Dermal On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Inhalation On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Maintenance Workers Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air On-site Streams, Ponded 
Water and Draingeways 

Maintenance Workers 
and Trespassers

Adult and 
Adolescent

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Maintenance Workers Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Trespasser Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Maintenance Workers 
and Trespassers

Adult and 
Adolescent

Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Future Surface/ 
Subsurface Soil 

(5)

Surface/ 
Subsurface Soil

Entire Site Excavation/Construction 
Workers

Adult Ingestion On-site Quant Excavation/construction activities may occur at the site in the future.

Dermal On-site Quant Excavation/construction activities may occur at the site in the future.
Air Vapors and Particulates in 

Air - Entire Site
Excavation/Construction 

Workers
Adult Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 

Generic SSLs for transfers from soil to air.
Surface Soil Surface Soil Entire Site Occupational Workers Adult Ingestion On-site Quant Although the site is currently not in use, it could be used in the future for 

industrial purposes.
Dermal On-site Quant Although the site is currently not in use, it could be used in the future for 

industrial purposes.
Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 

and be turned into a state park in the future.
Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 

and be turned into a state park in the future.
Residents Child and 

Adult
Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 

future risk management decisions.
Air Vapors and Particulates in 

Air - Entire Site
Occupational Workers, 

Recreational Users, and 
Residents

Child and 
Adult

Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs for transfers from soil to air.

Groundwater Groundwater Surficial Aquifer Excavation/Construction 
Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site Quant Excavation/construction activities may occur at the site and workers may be 
exposed by direct contact with groundwater.

Occupational Workers Adult Ingestion On-site None Direct contact with groundwater is not expected to occur for future workers.

Dermal On-site None Direct contact with groundwater is not expected to occur for future workers.
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Recreational Users Adult Ingestion On-site None Direct contact with groundwater is not expected to occur for future 
recreational users.

Dermal On-site None Direct contact with groundwater is not expected to occur for future 
recreational users.

Residents Child and 
Adult

Ingestion On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Dermal On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Air Vapors Excavation/Construction/ 
Occupational Workers 

and Recreational Users

Adult Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Residents Child and 
Adult

Inhalation On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Excavation/Construction 
and Occupational

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Residents Child and 
Adult

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Excavation/Constuction/
Occupational Workers, 

Recreational Users, and 
Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Excavation/Construction 
and Occupational

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Workers Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close 
and be turned into a state park in the future.

Residents Adult and 
Child

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Excavation/Constuction/
Occupational Workers, 

Recreational Users, and 
Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).
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SWMU 5 - TABLE 2.1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 5, OLD BURN PIT

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 3

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS
75-35-4 1,1-DICHLOROETHENE 0.013 J 0.013 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.013 NA 12 N 0.67 IDEM No BSL
71-43-2 BENZENE 0.005 J 0.005 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.005 NA 0.6 C 8.2 IDEM No BSL
156-59-2 CIS-1,2-DICHLOROETHENE 0.008 2.8 J mg/kg 05SB060102 2/8 0.003 - 0.004 2.8 NA 4.3 N 110 IDEM No BSL

75-09-2 METHYLENE CHLORIDE 0.004 J 0.004 J mg/kg
05SB030102, 
05SB080102, 
05SB020102

3/8 0.003 - 0.004 0.004 NA 9.1 C 120 IDEM No BSL

127-18-4 TETRACHLOROETHENE 0.003 0.007 J mg/kg 05SB060102 2/8 0.003 - 0.004 0.007 NA 1.5 C 48 IDEM No BSL
156-60-5 TRANS-1,2-DICHLOROETHENE 0.029 J 0.029 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.029 NA 6.9 N 180 IDEM No BSL
79-01-6 TRICHLOROETHENE 0.004 5.1 J mg/kg 05SB060102 5/8 0.003 - 0.003 5.1 NA 0.053 C 45 IDEM Yes ASL
75-01-4 VINYL CHLORIDE 0.005 J 0.005 J mg/kg 05SB060102 1/8 0.003 - 0.004 0.005 NA 0.079 C 0.28 IDEM No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.012 0.065 mg/kg 05SB060002 5/8 0.008 - 0.033 0.065 NA 5.6(7) N 3200(7) IDEM No BSL
83-32-9 ACENAPHTHENE 0.03 0.12 mg/kg 05SB010002 3/8 0.008 - 0.033 0.12 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.016 0.016 mg/kg 05SB030002 1/8 0.008 - 0.033 0.016 NA 370(8) N 9500(8) IDEM No BSL
120-12-7 ANTHRACENE 0.009 0.34 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.34 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.031 0.95 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.95 NA 0.62 C 5 IDEM Yes ASL
50-32-8 BENZO(A)PYRENE 0.031 0.82 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.82 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.008 0.79 J mg/kg 05SB050002 7/8 0.008 - 0.008 0.79 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.017 0.35 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.35 NA 230(9) N 5500(9) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0 0.67 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.67 NA 6.2 C 50 IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.93 3.4 mg/kg 05SB050002 2/8 0.4 - 0.43 3.4 NA 35 C 300 IDEM No BSL
218-01-9 CHRYSENE 0.0 0.91 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.91 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.008 0.18 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.18 NA 0.062 C 0.5 IDEM Yes ASL
206-44-0 FLUORANTHENE 0.011 2.2 J mg/kg 05SB050002 7/8 0.008 - 0.008 2.2 NA 230 N 6300 IDEM No BSL
86-73-7 FLUORENE 0.02 0.11 J mg/kg 05SB050002 3/8 0.008 - 0.033 0.11 NA 260 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.015 0.36 J mg/kg 05SB050002 6/8 0.008 - 0.008 0.36 NA 0.62 C 5 IDEM No BSL
91-20-3 NAPHTHALENE 0.023 0.1 mg/kg 05SB060002 5/8 0.008 - 0.033 0.1 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0 1.7 mg/kg 05SB050002 6/8 0.008 - 0.008 1.7 NA 230(9) N 5500(9) IDEM No BSL
129-00-0 PYRENE 0.009 2.4 mg/kg 05SB050002 7/8 0.008 - 0.008 2.4 NA 230 N 5500 IDEM No BSL
PESTICIDES/PCBS
72-55-9 4,4'-DDE 0.0067 0.0067 mg/kg 05SB080002 1/6 3.9 - 4.3 0.0067 NA 1.7 C 20 IDEM No BSL
11097-69-1 AROCLOR-1254 0.1 J 0.24 mg/kg 05SB080002 4/8 39 - 43 0.24 NA 0.22 C 1.8 IDEM Yes ASL
HERBICIDES
93-76-5 2,4,5-T 0.01 J 0.016 J mg/kg 05SB080002 2/8 0.0032 - 0.0035 0.016 NA 61 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0024 J 0.012 mg/kg 05SB050002 5/7 0.0008 - 0.00081 0.012 NA 3 C 20 IDEM No BSL
DIOXINS/FURANS
3268-87-9 1,2,3,4,6,7,8,9-OCDD 0.000415 J 0.00505 J mg/kg 05SB080002 8/8  --- 0.00505 NA 0.039 C NA IDEM No BSL
39001-02-0 1,2,3,4,6,7,8,9-OCDF 0.0000085 J 0.000313 J mg/kg 05SB060002 7/8 0.0000004 - 0.0000004 0.000313 NA 0.039 C NA IDEM No BSL
35822-46-9 1,2,3,4,6,7,8-HPCDD 0.0000072 0.000359 J mg/kg 05SB060002 8/8  --- 0.000359 NA 0.00039 C NA IDEM No BSL
67562-39-4 1,2,3,4,6,7,8-HPCDF 0.0000121 0.000541 J mg/kg 05SB060002 7/8 0.00000054 - 0.00000054 0.000541 NA 0.00039 C NA IDEM Yes ASL
55673-89-7 1,2,3,4,7,8,9-HPCDF 0.00000088 J 0.0000575 mg/kg 05SB060002 6/8 0.0000003 - 0.0000018 0.0000575 NA 0.00039 C NA IDEM No BSL
39227-28-6 1,2,3,4,7,8-HXCDD 0.000001 J 0.0000217 mg/kg 05SB060002 5/8 0.0000002 - 0.0000021 0.0000217 NA 0.000039 C NA IDEM No BSL
70648-26-9 1,2,3,4,7,8-HXCDF 0.0000037 0.000361 J mg/kg 05SB060002 7/8 0.00000055 - 0.00000055 0.000361 NA 0.000039 C NA IDEM Yes ASL
57653-85-7 1,2,3,6,7,8-HXCDD 0.0000019 J 0.000053 J mg/kg 05SB060002 7/8 0.0000003 - 0.0000003 0.000053 NA 0.000039 C NA IDEM Yes ASL
57117-44-9 1,2,3,6,7,8-HXCDF 0.00000028 J 0.000128 mg/kg 05SB060002 8/8  --- 0.000128 NA 0.000039 C NA IDEM Yes ASL
19408-74-3 1,2,3,7,8,9-HXCDD 0.00000036 J 0.0000691 J mg/kg 05SB060002 8/8  --- 0.0000691 NA 0.000039 C NA IDEM Yes ASL
72918-21-9 1,2,3,7,8,9-HXCDF 0.00000041 J 0.0000098 J mg/kg 05SB060002 3/8 0.0000002 - 0.0000032 0.0000098 NA 0.000039 C NA IDEM No BSL
40321-76-4 1,2,3,7,8-PECDD 0.0000014 J 0.0000221 mg/kg 05SB060002 5/8 0.0000003 - 0.0000009 0.0000221 NA 0.0000039 C NA IDEM Yes ASL
57117-41-6 1,2,3,7,8-PECDF 0.0000013 J 0.000105 mg/kg 05SB060002 4/8 0.0000002 - 0.0000304 0.000105 NA 0.000078 C NA IDEM Yes ASL
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
60851-34-5 2,3,4,6,7,8-HXCDF 0.0000024 J 0.000146 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000146 NA 0.000039 C NA IDEM Yes ASL
57117-31-4 2,3,4,7,8-PECDF 0.0000022 J 0.000143 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000143 NA 0.0000078 C NA IDEM Yes ASL
1746-01-6 2,3,7,8-TCDD 0.00000049 J 0.0000061 mg/kg 05SB060002 5/8 0.0000003 - 0.00000045 0.0000061 NA 0.0000039 C NA IDEM Yes ASL
51207-31-9 2,3,7,8-TCDF 0.0000028 0.000325 mg/kg 05SB060002 7/8 0.0000002 - 0.0000002 0.000325 NA 0.000039 C NA IDEM Yes ASL
1746-01-6 2,3,7,8-TCDD TEQ 0.00000068 0.000226 mg/kg 05SB060002 8/8  - 0.000226 NA 0.0000039 C NA IDEM Yes ASL
37871-00-4 TOTAL HPCDD 0.0000151 0.000803 J mg/kg 05SB060002 8/8  --- 0.000803 NA NA C NA IDEM No NTX
38998-75-3 TOTAL HPCDF 0.0000219 J 0.000792 J mg/kg 05SB060002 6/8 0.00000054 - 0.000106 0.000792 NA NA C NA IDEM No NTX
34465-46-8 TOTAL HXCDD 0.0000254 J 0.00089 J mg/kg 05SB060002 5/8 0.00000065 - 0.0000686 0.00089 NA NA C NA IDEM No NTX
55684-94-1 TOTAL HXCDF 0.0000254 J 0.0000254 J mg/kg 05SB020002 1/8 0.0000015 - 0.00139 0.0000254 NA NA C NA IDEM No NTX
30402-15-4 TOTAL PECDF 0.0000013 J 0.0000013 J mg/kg 05SB040002 1/8 0.0000312 - 0.00197 0.0000013 NA NA C NA IDEM No NTX
41903-57-5 TOTAL TCDD 0.000133 0.000404 mg/kg 05SB060002 2/8 0.0000003 - 0.0000661 0.000404 NA NA C NA IDEM No NTX
55722-27-5 TOTAL TCDF 0.0000524 0.0000524 mg/kg 05SB080002 1/8 0.0000002 - 0.0021 0.0000524 NA NA C NA IDEM No NTX
INORGANICS
7429-90-5 ALUMINUM 3580 J 14800 J mg/kg 05SB040002 8/8  --- 14800 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 3.2 J 301 J mg/kg 05SB060002 7/8 0.9 - 0.9 301 Yes 3.1 N 140 IDEM Yes ASL
7440-38-2 ARSENIC 5.1 J 26.8 J mg/kg 05SB060002 8/8  --- 26.8 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 74.7 J 2020 mg/kg 05SB060002 8/8  --- 2020 Yes 540 N 23000 IDEM Yes ASL
7440-43-9 CADMIUM 1.6 J 31.1 J mg/kg 05SB060002 6/8 0.83 - 0.84 31.1 Yes 3.7 N 12 IDEM Yes ASL
7440-70-2 CALCIUM 685 J 241000 J mg/kg 05SB050002 7/8 413 - 413 241000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 10.4 112 J mg/kg 05SB060002 8/8  --- 112 Yes 2(10) C 430(10) IDEM Yes ASL
7440-48-4 COBALT 5.8 35.8 mg/kg 05SB060002 8/8  --- 35.8 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 11.7 1520 J mg/kg 05SB060002 8/8  --- 1520 Yes 310 N 13000 IDEM Yes ASL
7439-89-6 IRON 15600 J 105000 J mg/kg 05SB060002 8/8  --- 105000 Yes 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 15.2 J 16900 J mg/kg 05SB060002 8/8  --- 16900 Yes 400(11) N 400 IDEM Yes ASL
7439-95-4 MAGNESIUM 660 J 4900 J mg/kg 05SB050002 8/8  --- 4900 No NA NA IDEM No NUT, BKG
7439-96-5 MANGANESE 264 1170 mg/kg 05SB040002 8/8  --- 1170 No 180 N NA IDEM No BKG
7439-97-6 MERCURY 0.04 J 0.43 mg/kg 05SB010002 8/8  --- 0.43 Yes 2.3(12) N 55 IDEM No BSL
7440-02-0 NICKEL 12 62.6 mg/kg 05SB060002 8/8  --- 62.6 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 464 J 1050 J mg/kg 05SB060002 5/8 413 - 462 1050 No NA NA IDEM No NUT, BKG
7440-22-4 SILVER 1.8 J 7.5 J mg/kg 05SB060002 3/8 0.83 - 0.92 7.5 Yes 39 N 1700 IDEM No BSL
7440-31-5 TIN 13.2 J 849 mg/kg 05SB080002 7/8 4.5 - 4.5 849 Yes 4700 N NA IDEM No BSL
7440-62-2 VANADIUM 9.9 22.9 mg/kg 05SB040002 8/8  --- 22.9 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 26.6 5110 J mg/kg 05SB060002 8/8  --- 5110 Yes 2300 N 100000 IDEM Yes ASL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 13 J 13 J meq/100 g 05SB040002 1/1  --- 13 NA NA NA IDEM No NTX
pH 5.1 J 5.1 J S.U. 05SB040002 1/1  --- 5.1 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1700 1700 mg/kg 05SB040002 1/1  --- 1700 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4     To determine whether metal concentrations were within background levels,  soil concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test J = Estimated value.
       determined that a constituent concentration was not significanty different from background, that N = Nocarcinogen.
        chemical was not selected as a COPC NA = Not applicable/bot available.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a sat = Soil saturation concentration.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer 
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002).
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)
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Qualifier
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(1)
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Qualifier Units

Location of 
Maximum 

Concentration

Detection 
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Range of Nondetects 
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Site Above 
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Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)

6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based Rationale Codes:
       COPC screening level and/or an ARAR/TBC(s). For Selection as a COPC:
7     Naphthalene is used as a surrogate for 2-methylnaphthalene.   ASL = Above COPC screening level/ARAR/TBC.
8     Acenaphthene is used as a surrogate for acenaphthylene.
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:
10   Hexavalent chromium.   BKG = Within background levels.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994)   BSL = Below COPC screening level/ARAR/TBC.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001)   NTX = No toxicity information.

  NUT = Essential nutrient.
Associated Samples:
05SB010002 05SB050002 BSL = Below screening level
05SB010102 05SB050102 ASL = Above screenng level.
05SB020002 05SB060002 CAS = Chemical abstract services.
05SB020102 05SB060102
05SB030002 05SB070002
05SB030102 05SB070102
05SB040002 05SB080002
05SB040102 05SB080102

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 
to Groundwater 

(5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

VOLATILE ORGANICS

75-09-2 METHYLENE CHLORIDE 0.004 J 0.006 J mg/kg 09SB080102, 
09SB090102 5/11 0.003 - 0.004 0.006 NA 0.001 C 13 0.023 Yes ASL

SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.04 1.8 mg/kg 09SB090002 2/11 0.008 - 0.009 1.8 NA 4(8) N NA 0.7(8) Yes ASL
83-32-9 ACENAPHTHENE 0.02 0.02 mg/kg 09SB030002 1/11 0.008 - 0.009 0.02 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.018 0.018 mg/kg 09SB030002 1/11 0.008 - 0.009 0.018 NA 29(9) N NA 130(9) No BSL
120-12-7 ANTHRACENE 0.052 0.052 mg/kg 09SB030002 1/11 0.008 - 0.009 0.052 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.018 0.15 mg/kg 09SB030002 4/11 0.008 - 0.009 0.15 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.022 J 0.13 mg/kg 09SB030002 4/11 0.008 - 0.009 0.13 NA 0.4 C NA 8.2 No BSL
205-99-2 BENZO(B)FLUORANTHENE 0.009 0.12 mg/kg 09SB030002 5/11 0.008 - 0.009 0.12 NA 0.2 C NA 57 No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.009 0.057 mg/kg 09SB030002 5/11 0.008 - 0.009 0.057 NA 210(10) N NA 570(10) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.018 J 0.11 J mg/kg 09SB030002 4/11 0.008 - 0.009 0.11 NA 2 C NA 39 No BSL
218-01-9 CHRYSENE 0.01 0.14 mg/kg 09SB030002 5/11 0.008 - 0.009 0.14 NA 8 C NA 25 No BSL
84-74-2 DI-N-BUTYL PHTHALATE 1.2 1.2 mg/kg 09SB020002 1/11 0.38 - 0.44 1.2 NA 270 N 2300 5000 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.01 J 0.029 mg/kg 09SB030002 3/11 0.008 - 0.009 0.029 NA 0.08 C NA 18 No BSL
206-44-0 FLUORANTHENE 0.008 0.3 J mg/kg 09SB030002 5/11 0.008 - 0.009 0.3 NA 210 N NA 880 No BSL
86-73-7 FLUORENE 0.029 0.029 mg/kg 09SB030002 1/11 0.008 - 0.009 0.029 NA 28 N NA 170 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.014 J 0.058 mg/kg 09SB030002 4/11 0.008 - 0.009 0.058 NA 0.7 C NA 3.1 No BSL
91-20-3 NAPHTHALENE 0.03 0.93 mg/kg 09SB090002 2/11 0.008 - 0.009 0.93 NA 4 N NA 0.7 Yes ASL
85-01-8 PHENANTHRENE 0.013 0.63 mg/kg 09SB090002 4/11 0.008 - 0.009 0.63 NA 210(10) N NA 570(10) No BSL
129-00-0 PYRENE 0.013 0.23 J mg/kg 09SB030002 5/11 0.008 - 0.009 0.23 NA 210 N NA 570 No BSL
PESTICIDES/PCBs
50-29-3 4,4'-DDT 0.0047 0.0047 mg/kg 09SB090002 1/11 0.0038 - 0.0043 0.0047 NA 2 C NA 260 No BSL
72-43-5 METHOXYCHLOR 0.025 J 0.025 J mg/kg 09SB090002 1/11 0.02 - 0.022 0.025 NA 8 N NA 160 No BSL
HERBICIDES
94-75-7 2,4-D 0.02 J 0.02 J mg/kg 09SB040002 1/6 0.0031 - 0.0033 0.02 NA NA N NA NA No NTX
88-85-7 DINOSEB 0.014 J 0.014 J mg/kg 09SB080002 1/9 0.0031 - 0.0035 0.014 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 0.0012 J 0.0035 mg/kg 09SB020002 3/9 0.00077 - 0.00088 0.0035 NA 0.001 C NA 0.028 Yes ASL
INORGANICS
7429-90-5 ALUMINUM 5040 12900 mg/kg 09SB080002 11/11  --- 12900 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 0.97 3.1 J mg/kg 09SB060002 2/11 0.89 - 1 3.1 Yes 0.3 N NA 5.4 Yes ASL
7440-38-2 ARSENIC 2.9 J 9.6 J mg/kg 09SB090002 11/11  --- 9.6 No 1 C 750 29 No BKG
7440-39-3 BARIUM 49.6 J 106 J mg/kg 09SB090002 11/11  --- 106 No 82 N 690000 1600 No BKG
7440-43-9 CADMIUM 0.96 J 0.96 J mg/kg 09SB100002 1/11 0.82 - 1 0.96 No 0.4 N 1800 7.5 No BKG
7440-70-2 CALCIUM 843 J 175000 J mg/kg 09SB110002 11/11  --- 175000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 7.6 J 13.7 J mg/kg 09SB080002 11/11  --- 13.7 No 2 C 270 38 No BKG
7440-48-4 COBALT 4.8 J 23 mg/kg 09SB040002 11/11  --- 23 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 7.6 J 20.1 J mg/kg 09SB100002 11/11  --- 20.1 Yes NA N NA 580 No NTX
7439-89-6 IRON 8840 20100 mg/kg 09SB080002 11/11  --- 20100 No NA N NA NA No NTX, BKG
7439-92-1 LEAD 8.6 J 34.9 J mg/kg 09SB100002 11/11  --- 34.9 Yes NA N NA 81 No BSL
7439-95-4 MAGNESIUM 731 J 32500 J mg/kg 09SB110002 11/11  --- 32500 Yes NA NA NA No NUT
7439-96-5 MANGANESE 135 J 1060 J mg/kg 09SB040002 11/11  --- 1060 No NA N NA NA No NTX, BKG

7439-97-6 MERCURY 0.04 0.06 mg/kg 09SB040002, 
09SB090002 5/11 0.04 - 0.05 0.06 No 0.1 N 10 2.1 No BSL,BKG

7440-02-0 NICKEL 9.5 J 18.3 J mg/kg 09SB100002 11/11  --- 18.3 No 7 N 13000 950 No BKG
7440-09-7 POTASSIUM 464 J 618 J mg/kg 09SB080002 6/11 409 - 466 618 No NA NA NA No NUT, BKG
7440-62-2 VANADIUM 14.5 J 29.3 J mg/kg 09SB090002 11/11  --- 29.3 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 30.3 J 120 J mg/kg 09SB060002 11/11  --- 120 Yes 620 N NA 14000 No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 8.4 J 11 J meq/100 g 09SB040002 3/3  --- 11 NA NA NA NA No NTX
pH 6.9 J 8 J S.U. 09SB070002 3/3  --- 8 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 5700 8500 mg/kg 09SB040002 3/3  --- 8500 NA NA NA NA No NTX
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Footnotes: Definitions:
1    Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. COPC = Chemical of potential concern.
4    To determine whether metal concentrations were within background levels,  soil concentrations were IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report                  Closure (RISC) residential levels for migration from soil to groundwater (IDEM, July 2001). 
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test J = Estimated value.
       determined that a constituent concentration was not significanty different from background, that N = Noncarcinogen.
       chemical was not selected as a COPC. NA = Not applicable/not available.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to sat = Soil saturation concentration.
        groundwater value represents a dilution and attenuation factor (DAF) of 1.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). Rationale Codes:
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. For Selection as a COPC:
8     Naphthalene is used as a surrogate for 2-methylnaphthalene.   ASL = Above COPC screening level/ARAR/TBC.
9     Acenaphthene is used as a surrogate for acenaphthylene.
10   Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:

  BKG = Within background levels.
  BSL = Below COPC screening level/ARAR/TBC.
  NTX = No toxicity information.

Associated Samples:   NUT = Essential nutrient.
09SB010002 09SB040102 09SB080002
09SB010102 09SB050002 09SB080102
09SB020002 09SB050102 09SB090002 Shaded cells indicte that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
09SB020102 09SB060002 09SB090102
09SB030002 09SB060102 09SB100002
09SB030102 09SB070002 09SB100102
09SB040002 09SB070102 09SB110002

09SB110102
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS

75-09-2 METHYLENE CHLORIDE 0.003 J 0.006 J mg/kg
09SB100204, 
09SB090102, 
09SB080102

11/22 0.003 - 0.004 0.006 NA 9.1 C 120 IDEM No BSL

127-18-4 TETRACHLOROETHENE 0.004 0.004 mg/kg 09SB070709 1/22 0.003 - 0.004 0.004 NA 1.5 C 48 IDEM No BSL
79-01-6 TRICHLOROETHENE 0.018 0.018 mg/kg 09SB070709 1/22 0.003 - 0.004 0.018 NA 0.053 C 45 IDEM No BSL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.04 1.8 mg/kg 09SB090002 2/22 0.008 - 0.009 1.8 NA 5.6(7) N 3200(7) IDEM No BSL
83-32-9 ACENAPHTHENE 0.02 0.02 mg/kg 09SB030002 1/22 0.008 - 0.009 0.02 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.018 0.018 mg/kg 09SB030002 1/22 0.008 - 0.009 0.018 NA 370(8) N 9500(8) IDEM No BSL
120-12-7 ANTHRACENE 0.052 0.052 mg/kg 09SB030002 1/22 0.008 - 0.009 0.052 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.018 0.15 mg/kg 09SB030002 4/22 0.008 - 0.009 0.15 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.022 J 0.13 mg/kg 09SB030002 4/22 0.008 - 0.009 0.13 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.009 0.12 mg/kg 09SB030002 5/22 0.008 - 0.009 0.12 NA 0.62 C 5 IDEM No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.009 0.057 mg/kg 09SB030002 5/22 0.008 - 0.009 0.057 NA 230(9) N 5500(9) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.018 J 0.11 J mg/kg 09SB030002 4/22 0.008 - 0.009 0.11 NA 6.2 C 50 IDEM No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.66 0.66 mg/kg 09SB070709 1/22 0.37 - 0.44 0.66 NA 35 C 300 IDEM No BSL
218-01-9 CHRYSENE 0.01 0.14 mg/kg 09SB030002 5/22 0.008 - 0.009 0.14 NA 62 C 500 IDEM No BSL
84-74-2 DI-N-BUTYL PHTHALATE 1.2 1.2 mg/kg 09SB020002 1/22 0.37 - 0.44 1.2 NA 610 N 18000 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.01 J 0.029 mg/kg 09SB030002 3/22 0.008 - 0.009 0.029 NA 0.062 C 0.5 IDEM No BSL
206-44-0 FLUORANTHENE 0.008 0.3 J mg/kg 09SB030002 5/22 0.008 - 0.009 0.3 NA 230 N 6300 IDEM No BSL
86-73-7 FLUORENE 0.029 0.029 mg/kg 09SB030002 1/22 0.008 - 0.009 0.029 NA 260 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.014 J 0.058 mg/kg 09SB030002 4/22 0.008 - 0.009 0.058 NA 0.62 C 5 IDEM No BSL
91-20-3 NAPHTHALENE 0.03 0.93 mg/kg 09SB090002 2/22 0.008 - 0.009 0.93 NA 5.6 N 3200 IDEM No BSL
85-01-8 PHENANTHRENE 0.013 0.63 mg/kg 09SB090002 4/22 0.008 - 0.009 0.63 NA 230(9) N 5500(9) IDEM No BSL
129-00-0 PYRENE 0.013 0.23 J mg/kg 09SB030002 5/22 0.008 - 0.009 0.23 NA 230 N 5500 IDEM No BSL
PESTICIDES/PCBs
50-29-3 4,4'-DDT 0.0047 0.0047 mg/kg 09SB090002 1/22 0.0037 - 0.0043 0.0047 NA 1.7 C 20 IDEM No BSL
11097-69-1 AROCLOR-1254 0.46 0.46 mg/kg 09SB070709 1/22 0.037 - 0.043 0.46 NA 0.22 C 1.8 IDEM Yes ASL
72-43-5 METHOXYCHLOR 0.025 J 0.025 J mg/kg 09SB090002 1/22 0.019 - 0.022 0.025 NA 31 N 910 IDEM No BSL
HERBICIDES
94-75-7 2,4-D 0.02 J 0.02 J mg/kg 09SB040002 1/16 0.003 - 0.0033 0.02 NA 69 N NA IDEM No BSL
88-85-7 DINOSEB 0.014 J 0.014 J mg/kg 09SB080002 1/19 0.003 - 0.0035 0.014 NA 6.1 N NA IDEM No BSL
87-86-5 PENTACHLOROPHENOL 0.0012 J 0.0035 mg/kg 09SB020002 4/20 0.00075 - 0.00088 0.0035 NA 3 C 20 IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 3280 12900 mg/kg 09SB080002 22/22  --- 12900 Yes 7600 N NA IDEM Yes ASL
7440-36-0 ANTIMONY 0.97 3.1 J mg/kg 09SB060002 4/22 0.83 - 1 3.1 Yes 3.1 N 140 IDEM No BSL
7440-38-2 ARSENIC 0.26 J 9.6 J mg/kg 09SB090002 22/22  --- 9.6 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 15.8 J 108 J mg/kg 09SB030406 22/22  --- 108 Yes 540 N 23000 IDEM No BSL

7440-41-7 BERYLLIUM 1 J 1 J mg/kg 09SB020608,   
09SB070709 2/22 0.82 - 1 1 Yes 15 N 680 IDEM No BSL

7440-43-9 CADMIUM 0.96 J 0.96 J mg/kg 09SB100002 1/22 0.82 - 1 0.96 No 3.7 N 12 IDEM No BSL,BKG
7440-70-2 CALCIUM 480 J 175000 J mg/kg 09SB110002 18/22 409 - 472 175000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 3 J 13.9 mg/kg 09SB030406 22/22  --- 13.9 Yes 30(10) C 430(10) IDEM No BSL
7440-48-4 COBALT 1.4 37 mg/kg 09SB070709 22/22  --- 37 Yes 140 N NA IDEM No BSL
7440-50-8 COPPER 2.3 J 20.1 J mg/kg 09SB100002 22/22  --- 20.1 Yes 310 N 13000 IDEM No BSL
7439-89-6 IRON 2610 31900 mg/kg 09SB020608 22/22  --- 31900 Yes 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 6.7 J 34.9 J mg/kg 09SB100002 22/22  --- 34.9 Yes 400(11) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 731 J 32500 J mg/kg 09SB110002 21/22 409 - 409 32500 Yes NA NA IDEM No NUT
7439-96-5 MANGANESE 4.4 J 1060 J mg/kg 09SB040002 22/22  --- 1060 No 180 N NA IDEM No BKG

7439-97-6 MERCURY 0.03 0.06 mg/kg 09SB090002, 
09SB040002 7/22 0.04 - 0.05 0.06 Yes 2.3(12) N 55 IDEM No BSL

7440-02-0 NICKEL 2.7 24.3 J mg/kg 09SB020608 22/22  --- 24.3 No 160 N 6900 IDEM No BSL,BKG
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
7440-09-7 POTASSIUM 464 J 630 J mg/kg 09SB060810 7/22 409 - 472 630 No NA NA IDEM No NUT, BKG
7440-62-2 VANADIUM 2.4 J 29.3 J mg/kg 09SB090002 22/22  --- 29.3 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 9.9 J 120 J mg/kg 09SB060002 22/22  --- 120 Yes 2300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 7.4 J 13 J meq/100 g 09SB080406 8/8  --- 13 NA NA NA IDEM No NTX
pH 4.3 J 8 J S.U. 09SB070002 8/8  --- 8 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1200 8500 mg/kg 09SB040002 7/8 1000 - 1000 8500 NA NA NA IDEM No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of Potential Concern
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not available.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer meq = milliequivalent.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). S.U. = Standard unts.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based sat = Soil saturation concentration.
       COPC screening level and/or an ARAR/TBC(s). Rationale Codes:
7     Naphthalene is used as a surrogate for 2-methylnaphthalene. For Selection as a COPC:
8     Acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above COPC screening level/ARAR/TBC.
9     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
10    Hexavalent chromium. For Elimination as a COPC:
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994).   BKG = Within background levels.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001).   BSL = Below COPC screening level/ARAR/TBC.

  NTX = No toxicity information.
  NUT = Essential nutrient.

Associated Samples: Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical
09SB010002 09SB040002 09SB070002 09SB100002 09SB030406 09SB090810 has been selected as a COPC.
09SB010102 09SB040102 09SB070102 09SB100102 09SB040406 09SB100204
09SB020002 09SB050002 09SB080002 09SB110002 09SB050406 09SB110406
09SB020102 09SB050102 09SB080102 09SB110102 09SB060810
09SB030002 09SB060002 09SB090002 09SB010810 09SB070709
09SB030102 09SB060102 09SB090102 09SB020608 09SB080406
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION PATHWAYS FROM SURFACE/SUBSURFACE SOIL
SWMU 9 - PESTICIDE CONTROL/R-150 TANK AREA

NWSC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

75-09-2 METHYLENE CHLORIDE 0.003 J 0.006 J mg/kg
09SB100204, 
09SB090102, 
09SB080102

11/22 0.003 - 0.004 0.006 NA 0.001 C 13 0.023 Yes ASL

127-18-4 TETRACHLOROETHENE 0.004 0.004 mg/kg 09SB070709 1/22 0.003 - 0.004 0.004 NA 0.003 C 11 0.058 Yes ASL
79-01-6 TRICHLOROETHENE 0.018 0.018 mg/kg 09SB070709 1/22 0.003 - 0.004 0.018 NA 0.003 C 5 0.057 Yes ASL
SEMIVOLATILE ORGANICS
91-57-6 2-METHYLNAPHTHALENE 0.04 1.8 mg/kg 09SB090002 2/22 0.008 - 0.009 1.8 NA 4(8) N NA 0.7(8) Yes ASL
83-32-9 ACENAPHTHENE 0.02 0.02 mg/kg 09SB030002 1/22 0.008 - 0.009 0.02 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.018 0.018 mg/kg 09SB030002 1/22 0.008 - 0.009 0.018 NA 29(9) N NA 130(9) No BSL
120-12-7 ANTHRACENE 0.052 0.052 mg/kg 09SB030002 1/22 0.008 - 0.009 0.052 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.018 0.15 mg/kg 09SB030002 4/22 0.008 - 0.009 0.15 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.022 J 0.13 mg/kg 09SB030002 4/22 0.008 - 0.009 0.13 NA 0.4 C NA 8.2 No BSL
205-99-2 BENZO(B)FLUORANTHENE 0.009 0.12 mg/kg 09SB030002 5/22 0.008 - 0.009 0.12 NA 0.2 C NA 57 No BSL
191-24-2 BENZO(G,H,I)PERYLENE 0.009 0.057 mg/kg 09SB030002 5/22 0.008 - 0.009 0.057 NA 210(10) N NA 570(10) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.018 J 0.11 J mg/kg 09SB030002 4/22 0.008 - 0.009 0.11 NA 2 C NA 39 No BSL
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 0.66 0.66 mg/kg 09SB070709 1/22 0.37 - 0.44 0.66 NA 180 C 31000 3600 No BSL
218-01-9 CHRYSENE 0.01 0.14 mg/kg 09SB030002 5/22 0.008 - 0.009 0.14 NA 8 C NA 25 No BSL
84-74-2 DI-N-BUTYL PHTHALATE 1.2 1.2 mg/kg 09SB020002 1/22 0.37 - 0.44 1.2 NA 270 N 2300 5000 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.01 J 0.029 mg/kg 09SB030002 3/22 0.008 - 0.009 0.029 NA 0.08 C NA 18 No BSL
206-44-0 FLUORANTHENE 0.008 0.3 J mg/kg 09SB030002 5/22 0.008 - 0.009 0.3 NA 210 N NA 880 No BSL
86-73-7 FLUORENE 0.029 0.029 mg/kg 09SB030002 1/22 0.008 - 0.009 0.029 NA 28 N NA 170 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.014 J 0.058 mg/kg 09SB030002 4/22 0.008 - 0.009 0.058 NA 0.7 C NA 3.1 No BSL
91-20-3 NAPHTHALENE 0.03 0.93 mg/kg 09SB090002 2/22 0.008 - 0.009 0.93 NA 4 N NA 0.7 Yes ASL
85-01-8 PHENANTHRENE 0.013 0.63 mg/kg 09SB090002 4/22 0.008 - 0.009 0.63 NA 210(10) N NA 570(10) No BSL
129-00-0 PYRENE 0.013 0.23 J mg/kg 09SB030002 5/22 0.008 - 0.009 0.23 NA 210 N NA 570 No BSL
PESTICIDES/PCBs
50-29-3 4,4'-DDT 0.0047 0.0047 mg/kg 09SB090002 1/22 0.0037 - 0.0043 0.0047 NA 2 C NA 260 No BSL
11097-69-1 AROCLOR-1254 0.46 0.46 mg/kg 09SB070709 1/22 0.037 - 0.043 0.46 NA NA C NA 6.2 No BSL
72-43-5 METHOXYCHLOR 0.025 J 0.025 J mg/kg 09SB090002 1/22 0.019 - 0.022 0.025 NA 8 N NA 160 No BSL
HERBICIDES
94-75-7 2,4-D 0.02 J 0.02 J mg/kg 09SB040002 1/16 0.003 - 0.0033 0.02 NA NA N NA NA No NTX
88-85-7 DINOSEB 0.014 J 0.014 J mg/kg 09SB080002 1/19 0.003 - 0.0035 0.014 NA NA N NA NA No NTX
87-86-5 PENTACHLOROPHENOL 0.0012 J 0.0035 mg/kg 09SB020002 4/20 0.00075 - 0.00088 0.0035 NA 0.001 C NA 0.028 Yes ASL
INORGANICS
7429-90-5 ALUMINUM 3280 12900 mg/kg 09SB080002 22/22  --- 12900 Yes NA N NA NA No NTX
7440-36-0 ANTIMONY 0.97 3.1 J mg/kg 09SB060002 4/22 0.83 - 1 3.1 Yes 0.3 N NA 5.4 Yes ASL
7440-38-2 ARSENIC 0.26 J 9.6 J mg/kg 09SB090002 22/22  --- 9.6 No 1 C 750 29 No BKG
7440-39-3 BARIUM 15.8 J 108 J mg/kg 09SB030406 22/22  --- 108 Yes 82 N 690000 1600 Yes ASL

7440-41-7 BERYLLIUM 1 J 1 J mg/kg 09SB020608,   
09SB070709 2/22 0.82 - 1 1 Yes 3 N 1300 63 No BSL

7440-43-9 CADMIUM 0.96 J 0.96 J mg/kg 09SB100002 1/22 0.82 - 1 0.96 No 0.4 N 1800 7.5 No BKG
7440-70-2 CALCIUM 480 J 175000 J mg/kg 09SB110002 18/22 409 - 472 175000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 3 J 13.9 mg/kg 09SB030406 22/22  --- 13.9 Yes 2 C 270 38 Yes ASL
7440-48-4 COBALT 1.4 37 mg/kg 09SB070709 22/22  --- 37 Yes NA N NA NA No NTX
7440-50-8 COPPER 2.3 J 20.1 J mg/kg 09SB100002 22/22  --- 20.1 Yes NA N NA 580 No BSL
7439-89-6 IRON 2610 31900 mg/kg 09SB020608 22/22  --- 31900 Yes NA N NA NA No NTX
7439-92-1 LEAD 6.7 J 34.9 J mg/kg 09SB100002 22/22  --- 34.9 Yes NA N NA 81 No BSL
7439-95-4 MAGNESIUM 731 J 32500 J mg/kg 09SB110002 21/22 409 - 409 32500 Yes NA NA NA No NUT
7439-96-5 MANGANESE 4.4 J 1060 J mg/kg 09SB040002 22/22  --- 1060 No NA N NA NA No NTX, BKG

7439-97-6 MERCURY 0.03 0.06 mg/kg 09SB090002, 
09SB040002 7/22 0.04 - 0.05 0.06 Yes 0.1 N 10 2.1 No BSL

7440-02-0 NICKEL 2.7 24.3 J mg/kg 09SB020608 22/22  --- 24.3 No 7 N 13000 950 No BKG
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA Generic 
SSL for Migration 

to Groundwater (5)

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

7440-09-7 POTASSIUM 464 J 630 J mg/kg 09SB060810 7/22 409 - 472 630 No NA NA NA No NUT, BKG
7440-62-2 VANADIUM 2.4 J 29.3 J mg/kg 09SB090002 22/22  --- 29.3 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 9.9 J 120 J mg/kg 09SB060002 22/22  --- 120 Yes 620 N NA 14000 No BSL
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 7.4 J 13 J meq/100 g 09SB080406 8/8  --- 13 NA NA NA NA No NTX
pH 4.3 J 8 J S.U. 09SB070002 8/8  --- 8 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1200 8500 mg/kg 09SB040002 7/8 1000 - 1000 8500 NA NA NA NA No NTX

Footnotes: Definitions:
1    Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4    To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for migration from soil to groundwater (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to NA = Not applicable/not available.
        groundwater value represents a dilution and attenuation factor (DAF) of 1. sat = Soil saturation concentration.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). meq = milliequivalents.
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. S.U. = Standard units.
8     Naphthalene is used as a surrogate for 2-methylnaphthalene.
9     Acenaphthene is used as a surrogate for acenaphthylene. Rationale Codes:
10   Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Selection as a COPC:

  ASL = Above COPC screening level/ARAR/TBC.

For Elimination as a COPC:
Associated Samples:   BKG = Within background levels.

09SB010002 09SB050002 09SB090002 09SB030406   BSL = Below COPC screening level/ARAR/TBC.
09SB010102 09SB050102 09SB090102 09SB040406   NTX = No toxicity information.
09SB020002 09SB060002 09SB100002 09SB050406 Shaded cells indicate that the specified   NUT = Essential nutrient.
09SB020102 09SB060102 09SB100102 09SB060810
09SB030002 09SB070002 09SB110002 09SB070709
09SB030102 09SB070102 09SB110102 09SB080406
09SB040002 09SB080002 09SB010810 09SB090810
09SB040102 09SB080102 09SB020608 09SB100204

09SB110406
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 26 26 µg/L 09GW0301 1/12 1 - 50 26 NA 320 N 200 FED-MCL No BSL

200 IDEM
75-34-3 1,1-DICHLOROETHANE 14 14 µg/L 09GW0301 1/12 1 - 50 14 NA 81 C NA FED-MCL No BSL

990 IDEM
75-35-4 1,1-DICHLOROETHENE 6.4 6.4 µg/L 09GW0301 1/12 0.5 - 25 6.4 NA 34 N 7 FED-MCL No BSL

7 IDEM
156-59-2 CIS-1,2-DICHLOROETHENE 1.7 130 µg/L 09GW0401 3/12 1 130 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
75-09-2 METHYLENE CHLORIDE 58 J 58 J µg/L 09GW0401 1/12 1 58 NA 4.3 C 5 FED-MCL Yes ASL

5 IDEM
79-01-6 TRICHLOROETHENE 1 55 µg/L 09GW0301 2/12 1 - 50 55 NA 0.028 C 5 FED-MCL Yes ASL

5 IDEM
PESTICIDE/PCBS
60-57-1 DIELDRIN 0.03 0.03 µg/L 09GWT0101 1/12 0.019 - 0.022 0.03 NA 0.0042 N NA FED-MCL Yes ASL

0.053 IDEM
HERBIDICES
93-76-5 2,4,5-T 0.13 0.13 µg/L 09GWT0101 1/12 0.08 0.13 NA 36 C NA FED-MCL No BSL

NA IDEM
93-72-1 2,4,5-TP (SILVEX) 0.17 J 0.17 J µg/L 09GW1201 1/12 0.08 0.17 NA 29 N 50 FED-MCL No BSL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 364 J 1290 J µg/L 09GWT0201 2/12 200 1290 ND 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.29 4.3 µg/L 09GW0201 12/12  --- 4.3 ND 0.045 N 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 6.6 323 µg/L 09GW0201 12/12  --- 323 19.3 260 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 BERYLLIUM 1 4.4 µg/L 09GWT0201 2/12 1 4.4 ND 7.3 N 4 FED-AL Yes ASL

4 IDEM
7440-70-2 CALCIUM 7950 118000 µg/L 09GW0701 12/12  --- 118000 59300 NA N NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT 11.6 109 µg/L 09GWT0201 7/12 3 109 ND 73 N NA FED-MCL Yes ASL

NA IDEM
7440-50-8 COPPER 2 8.4 µg/L 09GWT0201 4/12 2 8.4 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 136 37300 µg/L 09GW0201 11/12 100 37300 149 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-92-1 LEAD 1.1 1.1 µg/L 09GW0401 1/12 1 1.1 ND 15 N 15 FED-AL No BSL

NA IDEM
7439-95-4 MAGNESIUM 8360 J 81500 J µg/L 09GW0701 12/12  --- 81500 19800 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 34.8 7920 µg/L 09GW0201 12/12  --- 7920 15 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7440-02-0 NICKEL 16.3 279 µg/L 09GWT0201 6/12 10 279 10 73 N NA FED-MCL Yes ASL

730 IDEM
7782-49-2 SELENIUM 1.2 1.7 µg/L 09GWT0201 3/12 1 1.7 1.1 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 SODIUM 6730 J 134000 J µg/L 09GWT0101 11/12 5000 134000 48900 NA NA FED-MCL No NUT

NA IDEM
7440-62-2 VANADIUM 2.1 2.1 µg/L 09GWT0101 1/12 2 2.1 ND 26 N NA FED-MCL No BSL

NA IDEM
7440-66-6 ZINC 12.1 166 µg/L 09GWT0201 6/12 10 166 13.2 1100 N 5000(7) FED-MCL No BSL

11000 IDEM
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUND WATER
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NSWC CRANE, CRANE, INDIANA
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum groundwater concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient groundwater sample 09GWTP0601.  If the concentration in the site groundwater J = Estimated value.
       concentration was less than the upgradient concentration, that metal was not selected as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed / not applicable.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2000). FED-AL = Federal action level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based FED-MCL = Federal Maximum Contaminant Level (USEPA, 2000).
       COPC screening level and/or an ARAR/TBC(s). IDEM = Indiana Department of Environmental Management, Risk Integrated System of
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).                  Closure (RISC) residential closure levels for ground water (IDEM, July 2001).

Rationale Codes:
Associated Samples: For Selection as a COPC:
09GW0201 09GWT0101      ASL = Above COPC screening level/ARAR/TBC.
09GW0301 09GWT0201
09GW0401 09GWT0301 For Elimination as a COPC:
09GW0701 09GWT0401      BKG = Within background levels.
09GW1001 09GWT0501      BSL = Below COPC screening level/ARAR/TBC.
09GW1201 09GWTP0501      NTX = No toxicity information.

     NUT = Essential nutrient.
Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

VOLATILE ORGANICS
71-55-6 1,1,1-TRICHLOROETHANE 26 26 µg/L 09GW0301 1/12 1 - 50 26 NA 320 N 200 FED-MCL No BSL

200 IDEM
75-34-3 1,1-DICHLOROETHANE 14 14 µg/L 09GW0301 1/12 1 - 50 14 NA 81 C NA FED-MCL No BSL

990 IDEM
75-35-4 1,1-DICHLOROETHENE 6.4 6.4 µg/L 09GW0301 1/12 0.5 - 25 6.4 NA 34 N 7 FED-MCL No BSL

7 IDEM
156-59-2 CIS-1,2-DICHLOROETHENE 1.7 130 µg/L 09GW0401 3/12 1 130 NA 6.1 N 70 FED-MCL Yes ASL

70 IDEM
75-09-2 METHYLENE CHLORIDE 58 J 58 J µg/L 09GW0401 1/12 1 58 NA 4.3 C 5 FED-MCL Yes ASL

5 IDEM
79-01-6 TRICHLOROETHENE 1 55 µg/L 09GW0301 2/12 1 - 50 55 NA 0.028 C 5 FED-MCL Yes ASL

5 IDEM
PESTICIDE/PCBS
60-57-1 DIELDRIN 0.03 0.03 µg/L 09GWT0101 1/12 0.019 - 0.022 0.03 NA 0.0042 N NA FED-MCL Yes ASL

0.053 IDEM
HERBIDICES
93-76-5 2,4,5-T 0.13 0.13 µg/L 09GWT0101 1/12 0.08 0.13 NA 36 C NA FED-MCL No BSL

NA IDEM
93-72-1 2,4,5-TP (SILVEX) 0.17 J 0.17 J µg/L 09GW1201 1/12 0.08 0.17 NA 29 N 50 FED-MCL No BSL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 364 J 1290 J µg/L 09GWT0201 2/12 200 1290 ND 3600 N 50 to 200(7) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.29 4.3 µg/L 09GW0201 12/12  --- 4.3 ND 0.045 N 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 6.6 323 µg/L 09GW0201 12/12  --- 323 19.3 260 2000 FED-MCL Yes ASL

2000 IDEM
7440-41-7 BERYLLIUM 1 4.4 µg/L 09GWT0201 2/12 1 4.4 ND 7.3 N 4 FED-AL Yes ASL

4 IDEM
7440-70-2 CALCIUM 7950 118000 µg/L 09GW0701 12/12  --- 118000 59300 NA N NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT 11.6 109 µg/L 09GWT0201 7/12 3 109 ND 73 N NA FED-MCL Yes ASL

NA IDEM
7440-50-8 COPPER 2 8.4 µg/L 09GWT0201 4/12 2 8.4 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 136 37300 µg/L 09GW0201 11/12 100 37300 149 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-92-1 LEAD 1.1 1.1 µg/L 09GW0401 1/12 1 1.1 ND 15 N 15 FED-AL No BSL

NA IDEM
7439-95-4 MAGNESIUM 8360 J 81500 J µg/L 09GW0701 12/12  --- 81500 19800 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 34.8 7920 µg/L 09GW0201 12/12  --- 7920 15 88 N 50(7) FED-MCL Yes ASL

NA IDEM
7440-02-0 NICKEL 16.3 279 µg/L 09GWT0201 6/12 10 279 10 73 N NA FED-MCL Yes ASL

730 IDEM
7782-49-2 SELENIUM 1.2 1.7 µg/L 09GWT0201 3/12 1 1.7 1.1 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 SODIUM 6730 J 134000 J µg/L 09GWT0101 11/12 5000 134000 48900 NA NA FED-MCL No NUT

NA IDEM
7440-62-2 VANADIUM 2.1 2.1 µg/L 09GWT0101 1/12 2 2.1 ND 26 N NA FED-MCL No BSL

NA IDEM
7440-66-6 ZINC 12.1 166 µg/L 09GWT0201 6/12 10 166 13.2 1100 N 5000(7) FED-MCL No BSL

11000 IDEM
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Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum groundwater concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient groundwater sample 09GWTP0601.  If the concentration in the site groundwater J = Estimated value.
       concentration was less than the upgradient concentration, that metal was not selected as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed / not applicable.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2000). FED-AL = Federal action level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based FED-MCL = Federal Maximum Contaminant Level (USEPA, 2000).
       COPC screening level and/or an ARAR/TBC(s). IDEM = Indiana Department of Environmental Management, Risk Integrated System of
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).                  Closure (RISC) residential closure levels for ground water (IDEM, July 2001).

Rationale Codes:
Associated Samples: For Selection as a COPC:
09GW0201 09GWT0101      ASL = Above COPC screening level/ARAR/TBC.
09GW0301 09GWT0201
09GW0401 09GWT0301 For Elimination as a COPC:
09GW0701 09GWT0401      BKG = Within background levels.
09GW1001 09GWT0501      BSL = Below COPC screening level/ARAR/TBC.
09GW1201 09GWTP0501      NTX = No toxicity information.

     NUT = Essential nutrient.
Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

HERBICIDES
94-75-7 2,4-D 0.18 0.18 µg/L 09SW0201 1/4 0.08 0.18 NA 36 N 70 FED-MCL No BSL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 220 J 245 J µg/L 09SW0201 2/4 200 245 5990 3600 N 50 to 200(7) FED-MCL No BKG

NA IDEM
7440-36-0 ANTIMONY 1.6 1.6 µg/L 09SW0501 1/4 1 1.6 ND 1.5 N 6 FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.41 J 1.9 J µg/L 09SW0501 4/4  --- 1.9 4.6 0.045 C 50 FED-MCL No BKG

50 IDEM
7440-39-3 BARIUM 37.3 72.5 µg/L 09SW0501 4/4  --- 72.5 173 260 N 2000 FED-MCL No BSL,BKG

2000 IDEM
7440-70-2 CALCIUM 17600 57300 µg/L 09SW0501 4/4  --- 57300 34800 NA NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT 5.5 5.5 µg/L 09SW0501 1/4 3 5.5 9.8 73 N NA FED-MCL No BSL,BKG

NA IDEM
7440-50-8 COPPER 12.4 12.4 µg/L 09SW0501 1/4 2 12.4 18.5 150 N 1000(7) FED-MCL No BSL,BKG

1300 IDEM
7439-89-6 IRON 288 J 1830 J µg/L 09SW0501 4/4  --- 1830 8390 1100 N 300(7) FED-MCL No BKG

NA IDEM
7439-92-1 LEAD 3.6 3.6 µg/L 09SW0501 1/4 1 3.6 21.9 15 15 FED-AL No BSL,BKG

NA IDEM
7439-95-4 MAGNESIUM 5960 J 15000 J µg/L 09SW0201 4/4  --- 15000 15400 NA NA FED-MCL No NUT, BKG

NA IDEM
7439-96-5 MANGANESE 57.6 583 µg/L 09SW0201 4/4  --- 583 637 88 N 50(7) FED-MCL No BKG

NA IDEM
7440-09-7 POTASSIUM 5310 J 5310 J µg/L 09SW0501 1/4 5000 5310 ND NA NA FED-MCL No NUT

NA IDEM
7440-23-5 SODIUM 12600 175000 µg/L 09SW0501 4/4  --- 175000 36000 NA NA FED-MCL No BSL

NA IDEM
7440-62-2 VANADIUM 3.1 3.1 µg/L 09SW0501 1/4 2 3.1 14.3 26 N NA FED-MCL No BSL,BKG

NA IDEM
7440-66-6 ZINC 11.9 11.9 µg/L 09SW0501 1/4 10 11.9 50.4 1100 N 5000(7) FED-MCL No BSL,BKG

11000 IDEM
FILTERED METALS
7440-36-0 ANTIMONY, FILTERED 1.6 1.6 µg/L 09SW0501-F 1/4 1 1.6 ND 1.5 N 6 FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC, FILTERED 0.27 J 2.3 J µg/L 09SW0501-F 4/4  --- 2.3 1.1 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM, FILTERED 33.2 71 µg/L 09SW0501-F 4/4  --- 71 94.9 260 N 2000 FED-MCL No BSL,BKG

2000 IDEM
7440-70-2 CALCIUM, FILTERED 17800 57100 µg/L 09SW0501-F 4/4  --- 57100 40300 NA NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT, FILTERED 5.1 5.1 µg/L 09SW0501-F 1/4 3 5.1 ND 220 N NA FED-MCL No BSL

NA IDEM
7440-50-8 COPPER, FILTERED 7.4 7.4 µg/L 09SW0501-F 1/4 2 7.4 ND 150 N 1000(7) FED-MCL No BSL

1300 IDEM
7439-89-6 IRON, FILTERED 145 J 1460 J µg/L 09SW0501-F 3/4 100 1460 138 1100 N 300(7) FED-MCL Yes ASL

NA IDEM
7439-92-1 LEAD, FILTERED 2.3 2.3 µg/L 09SW0501-F 1/4 1 2.3 ND 15 15 FED-AL No BSL

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 6210 J 14100 J µg/L 09SW0201-F 4/4  --- 14100 17800 NA NA FED-MCL No NUT, BKG

NA IDEM
7439-96-5 MANGANESE, FILTERED 18 532 µg/L 09SW0201-F 4/4  --- 532 239 88 N 50(7) FED-MCL Yes ASL

NA IDEM
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

7440-09-7 POTASSIUM, FILTERED 5390 J 5390 J µg/L 09SW0501-F 1/4 5000 5390 ND NA NA FED-MCL No BSL
NA IDEM

7440-23-5 SODIUM, FILTERED 12700 182000 µg/L 09SW0501-F 4/4  --- 182000 43200 NA NA FED-MCL No NUT
NA IDEM

7440-62-2 VANADIUM, FILTERED 3.8 3.8 µg/L 09SW0501-F 1/4 2 3.8 ND 26 N NA FED-MCL No BSL
NA IDEM

7440-66-6 ZINC, FILTERED 10.2 10.2 µg/L 09SW0501-F 1/4 10 10.2 ND 1100 N 5000(7) FED-MCL No BSL
11000 IDEM

MISCELLANEOUS PARAMETERS
HARDNESS 70 180 µg/L 09SW0501 4/4  --- 180 NA NA NA FED-MCL No NTX

NA IDEM
TOTAL SUSPENDED SOLIDS 3 10 µg/L 09SW0401 3/4 2 10 NA NA NA FED-MCL No NTX

NA IDEM

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum surface water concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient surface water sample 09SW0101.  If the concentration in the site surface water J = Estimated value.
       concentration was less than the upgradient concentration, that metal was not selEcted as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed / not applicable.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). FED-AL = Federal action level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
       COPC screening level and/or an ARAR/TBC(s). IDEM = Indiana Department of Environmental Management, Risk Integrated System of
7     Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).                  Closure (RISC) residential closure levels for groundwater (IDEM, July 2001)

Rationale Codes:
For Selection as a COPC:

Associated Samples:      ASL = Above COPC screening level/ARAR/TBC.
09SW0201 09SW0201-F For Elimination as a COPC:
09SW0301 09SW0301-F      BKG = Within background levels.
09SW0401 09SW0401-F      BSL = Below COPC screening level/ARAR/TBC.
09SW0501 09SW0501-F      NTX = No toxicity information.

     NUT = Essential nutrient.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT

SWMU 9 - PESTICIDE CONTROL/R-150 TANK AREA
NSWC CRANE, CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Sediment
Exposure Point: Sediment

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of Nondetects 
(2)

Concentration 
Used for 

Screening (3)

Upgradient 
Sample 

Concentrati
on (4)

Risk-Based COPC 
Screening Level 

(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
VOLATILE ORGANICS

75-09-2 METHYLENE CHLORIDE 0.004 J 0.004 J mg/kg 09SD030006, 
09SD040006 2/4 0.004 0.004 NA 9.1 C 120 IDEM No BSL

SEMIVOLATILE ORGANICS
206-44-0 FLUORANTHENE 0.01 0.01 mg/kg 09SD030006 1/4 0.009 0.01 NA 230 N 6300 IDEM No BSL
PESTICIDES/PCBs
12672-29-6 AROCLOR-1248 0.38 J 0.38 J mg/kg 09SD030006 1/4 0.043 - 0.045 0.38 NA 0.22 C 1.8 IDEM Yes ASL
INORGANICS
7429-90-5 ALUMINUM 5470 J 10800 J mg/kg 09SD050006 4/4  --- 10800 7600 7600 N NA IDEM Yes ASL
7440-36-0 ANTIMONY 1.3 J 1.3 J mg/kg 09SD020006 1/4 0.96 - 1 1.3 ND 3.1 N 140 IDEM No BSL
7440-38-2 ARSENIC 0.77 6.1 mg/kg 09SD030006 4/4  --- 6.1 3.7 0.39 C 3.9 IDEM Yes ASL
7440-39-3 BARIUM 39.3 103 mg/kg 09SD030006 4/4  --- 103 78.1 540 N 23000 IDEM No BSL
7440-70-2 CALCIUM 786 J 1470 J mg/kg 09SD030006 4/4  --- 1470 2120 NA NA IDEM No NUT, BKG
7440-47-3 CHROMIUM 11.1 13 mg/kg 09SD050006 4/4  --- 13 8.7 30(7) C 430(7) IDEM No BSL
7440-48-4 COBALT 4.8 14.5 mg/kg 09SD040006 4/4  --- 14.5 9.2 140 N NA IDEM No BSL
7440-50-8 COPPER 9 27.7 mg/kg 09SD050006 4/4  --- 27.7 16 310 N 13000 IDEM No BSL
7439-89-6 IRON 15700 J 18600 J mg/kg 09SD030006 4/4  --- 18600 9620 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 6.6 J 22.7 J mg/kg 09SD030006 4/4  --- 22.7 22.1 400(8) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 597 J 1820 J mg/kg 09SD050006 4/4  --- 1820 1290 NA NA IDEM No NUT
7439-96-5 MANGANESE 86.8 1300 mg/kg 09SD030006 4/4  --- 1300 350 180 N NA IDEM Yes ASL
7440-02-0 NICKEL 7.4 11.6 mg/kg 09SD040006 4/4  --- 11.6 12.2 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 913 J 913 J mg/kg 09SD050006 1/4 411 - 487 913 ND NA NA IDEM No NUT
7440-62-2 VANADIUM 12.2 21.2 mg/kg 09SD030006 4/4  --- 21.2 15.2 55 N NA IDEM No BSL
7440-66-6 ZINC 27.7 95.3 mg/kg 09SD030006 4/4  --- 95.3 40.9 2300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON 1600 14000 mg/kg 09SD040006 4/4  --- 14000 NA NA NA IDEM No NTX

Footnotes: Definitions:
1    Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum sediment concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient sediment sample 09SD01.  If the concentration in the site sediment IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       concentration was less than the upgradient concentration, that metal was not selEcted as a COPC.                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a J = Estimated value.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer N = Noncarcinogen.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). NA = Not applicable/not available..
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based sat = Soil saturation concentration.
       COPC screening level and/or an ARAR/TBC(s).
7     Hexavalent chromium. Rationale Codes:
8    OSWER soil screening level for residential land use (U.S. EPA, July 1994). For Selection as a COPC:

  ASL = Above COPC screening level/ARAR/TBC.

Associated Samples: For Elimination as a COPC:
  BKG = Within background levels.

09SD020006   BSL = Below COPC screening level/ARAR/TBC.
09SD030006   NTX = No toxicity information.
09SD040006   NUT = Essential nutrient.
09SD050006

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.



SWMU 9 - TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE  SOIL 

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface  Soil
Exposure Medium:  Surface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 3.23E-03 NA 6.00E-03 J mg/kg 5.29E-03 95%  UCL-T W - Test (1) 5.29E-03 95%  UCL-T W - Test (1)

2-METHYLNAPHTHALENE mg/kg 1.71E-01 NA 1.80E+00  mg/kg 1.02E+00 95%  UCL-T W - Test (1) 1.02E+00 95%  UCL-T W - Test (1)

BENZO(A)ANTHRACENE mg/kg 3.20E-02 NA 1.50E-01  mg/kg 1.50E-01 Maximum W - Test (2) 1.50E-01 Maximum W - Test (2)

BENZO(A)PYRENE mg/kg 2.81E-02 NA 1.30E-01  mg/kg 1.30E-01 Maximum W - Test (2) 1.30E-01 Maximum W - Test (2)

NAPHTHALENE mg/kg 9.06E-02 NA 9.30E-01  mg/kg 3.62E-01 95%  UCL-T W - Test (1) 3.62E-01 95%  UCL-T W - Test (1)

PENTACHLOROPHENOL mg/kg 1.01E-03 NA 3.50E-03  mg/kg 2.43E-03 95%  UCL-T W - Test (1) 2.43E-03 95%  UCL-T W - Test (1)

ANTIMONY mg/kg 7.51E-01 NA 3.10E+00 J mg/kg 1.09E+00 95%  UCL-T W - Test (1) 1.09E+00 95%  UCL-T W - Test (1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.

SWMU9Table3.1.xls



SWMU 9 - TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE SOIL 

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface / Subsurface Soil
Exposure Medium:  Surface / Subsurface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

METHYLENE CHLORIDE mg/kg 2.95E-03 NA 6.00E-03 J mg/kg 3.79E-03 95%  UCL-T W - Test (1) 3.79E-03 95%  UCL-T W - Test (1)

TETRACHLOROETHENE mg/kg 1.66E-03 NA 4.00E-03  mg/kg 1.80E-03 95%  UCL-T W - Test (1) 1.80E-03 95%  UCL-T W - Test (1)

TRICHLOROETHENE mg/kg 2.30E-03 NA 1.80E-02  mg/kg 2.51E-03 95%  UCL-T W - Test (1) 2.51E-03 95%  UCL-T W - Test (1)

2-METHYLNAPHTHALENE mg/kg 8.73E-02 NA 1.80E+00  mg/kg 3.78E-02 95%  UCL-T W - Test (1) 3.78E-02 95%  UCL-T W - Test (1)

BENZO(A)ANTHRACENE mg/kg 1.80E-02 NA 1.50E-01  mg/kg 2.50E-02 95%  UCL-T W - Test (1) 2.50E-02 95%  UCL-T W - Test (1)

BENZO(A)PYRENE mg/kg 1.61E-02 NA 1.30E-01  mg/kg 2.26E-02 95%  UCL-T W - Test (1) 2.26E-02 95%  UCL-T W - Test (1)

NAPHTHALENE mg/kg 4.73E-02 NA 9.30E-01  mg/kg 2.53E-02 95%  UCL-T W - Test (1) 2.53E-02 95%  UCL-T W - Test (1)

AROCLOR-1254 mg/kg 3.97E-02 NA 4.60E-01  mg/kg 3.91E-02 95%  UCL-T W - Test (1) 3.91E-02 95%  UCL-T W - Test (1)

PENTACHLOROPHENOL mg/kg 7.22E-04 NA 3.50E-03  mg/kg 9.32E-04 95%  UCL-T W - Test (1) 9.32E-04 95%  UCL-T W - Test (1)

ALUMINUM mg/kg 8.76E+03 NA 1.29E+04  mg/kg 9.65E+03 95%  UCL-T W - Test (1) 9.65E+03 95%  UCL-T W - Test (1)

ANTIMONY mg/kg 7.16E-01 NA 3.10E+00 J mg/kg 8.75E-01 95%  UCL-T W - Test (1) 8.75E-01 95%  UCL-T W - Test (1)

BARIUM mg/kg 7.33E+01 NA 1.08E+02 J mg/kg 8.36E+01 95%  UCL-T W - Test (1) 8.36E+01 95%  UCL-T W - Test (1)

CHROMIUM mg/kg 1.09E+01 NA 1.39E+01  mg/kg 1.27E+01 95%  UCL-T W - Test (1) 1.27E+01 95%  UCL-T W - Test (1)

IRON mg/kg 1.82E+04 NA 3.19E+04  mg/kg 2.07E+04 95%  UCL-T W - Test (1) 2.07E+04 95%  UCL-T W - Test (1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.

SWMU9Table3.2.xls \



SWMU 9 - TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

CIS-1,2-DICHLOROETHEN mg/L 1.71E-02 NA 1.30E-01 mg/L 1.30E-01 Maximum W - Test (2) 1.30E-01 Maximum W - Test (2)

METHYLENE CHLORIDE mg/L 5.29E-03 NA 5.80E-02 J mg/L 8.58E-03 95%  UCL-T W - Test (1) 8.58E-03 95%  UCL-T W - Test (1)

TRICHLOROETHENE mg/L 7.13E-03 NA 5.50E-02 mg/L 3.72E-02 95%  UCL-T W - Test (1) 3.72E-02 95%  UCL-T W - Test (1)

DIELDRIN mg/L 1.16E-05 NA 3.00E-05 mg/L 1.38E-05 95%  UCL-T W - Test (1) 1.38E-05 95%  UCL-T W - Test (1)

ALUMINUM mg/L 2.21E-01 NA 1.29E+00 J mg/L 3.50E-01 95%  UCL-T W - Test (1) 3.50E-01 95%  UCL-T W - Test (1)

ARSENIC mg/L 1.46E-03 NA 4.30E-03 mg/L 2.79E-03 95%  UCL-T W - Test (3) 2.79E-03 95%  UCL-T W - Test (3)

BARIUM mg/L 8.33E-02 NA 3.23E-01 mg/L 2.36E-01 95%  UCL-T W - Test (3) 2.36E-01 95%  UCL-T W - Test (3)

BERYLLIUM mg/L 8.67E-04 NA 4.40E-03 mg/L 1.22E-03 95%  UCL-T W - Test (1) 1.22E-03 95%  UCL-T W - Test (1)

COBALT mg/L 1.98E-02 NA 1.09E-01 mg/L 1.09E-01 Maximum W - Test (2) 1.09E-01 Maximum W - Test (2)

IRON mg/L 8.37E+00 NA 3.73E+01 mg/L 3.73E+01 Maximum W - Test (2) 3.73E+01 Maximum W - Test (2)

MANGANESE mg/L 2.17E+00 NA 7.92E+00 mg/L 7.92E+00 Maximum W - Test (2) 7.92E+00 Maximum W - Test (2)

NICKEL mg/L 4.83E-02 NA 2.79E-01 mg/L 2.57E-01 95%  UCL-T W - Test (1) 2.57E-01 95%  UCL-T W - Test (1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.
(3) Shapiro-Wilk W Test indicates data are log-normally distributed.

SWMU9Table3.3.xls



SWMU 9 - TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ANTIMONY mg/L 7.75E-04 NA 1.60E-03  mg/L 1.60E-03 Maximum N<10(1) 1.60E-03 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 surface soil samples collected.  Therefore, maximum concentration is used for the exposure point concentration.

SWMU9Table3.4.xls



SWMU 9 - TABLE 3.5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface  Sediment
Exposure Medium:  Sediment
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

AROCLOR-1248 mg/kg 9.44E-02 NA 3.80E-01 J mg/kg 3.80E-01 Maximum N<10(1) 3.80E-01 Maximum N<10(1)

ALUMINUM mg/kg 8.09E+03 NA 1.08E+04 J mg/kg 1.08E+04 Maximum N<10(1) 1.08E+04 Maximum N<10(1)

ARSENIC mg/kg 4.09E+00 NA 6.10E+00  mg/kg 6.10E+00 Maximum N<10(1) 6.10E+00 Maximum N<10(1)

IRON mg/kg 1.53E+04 NA 1.86E+04 J mg/kg 1.86E+04 Maximum N<10(1) 1.86E+04 Maximum N<10(1)

MANGANESE mg/kg 6.42E+02 NA 1.30E+03  mg/kg 1.30E+03 Maximum N<10(1) 1.30E+03 Maximum N<10(1)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 surface soil samples collected.  Therefore, maximum concentration is used for the exposure point concentration.

SWMU9Table3.5.xls



   
TABLE 5.1

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- ORAL/DERMAL
SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Dermal Primary Combined Sources of RfD: Dates of RfD:
of  Potential Subchronic Units Adjustment Factor(1) Dermal RfD Target Uncertainty/Modifying Target Organ Target Organ(3)

Concern RfD(2) Units Organ Factors

1,1-Dichloroethene chronic 9.0E-03 mg/kg-day 1 9.00E-03 mg/kg-day Liver 1,000 IRIS 11/20/01
Benzene chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day NA NCEA 09/25/01
Chloroform chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
cis-1,2-Dichloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Blood NA HEAST  07/97
Methylene Chloride chronic 6.0E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 IRIS 11/20/01
Tetrachloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Trichloroethene chronic 6.0E-03 mg/kg-day 1 6.00E-03 mg/kg-day CNS NA NCEA 09/25/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Naphthalene chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Body Weight 3,000 IRIS 11/20/01
Bis(2-ethylhexyl)phthalate chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Aroclor-1254 chronic 2.0E-05 mg/kg-day 1 2.00E-05 mg/kg-day Immunological, Nails 300 IRIS 11/20/01
Dieldrin chronic 5.0E-05 mg/kg-day 1 5.00E-05 mg/kg-day Liver 100 IRIS 11/20/01
Pentachlorophenol chronic 3.0E-02 mg/kg-day 1 3.00E-02 mg/kg-day Liver, Kidney 100 IRIS 11/20/01
2,4,6-Trinitrotoluene chronic 5.0E-04 mg/kg-day 1 5.00E-04 mg/kg-day Liver 1,000 IRIS 11/20/01
2,6-Dinitrotoluene chronic 1.0E-03 mg/kg-day 1 1.00E-03 mg/kg-day Liver NA HEAST  07/97
2-Amino-4,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
4-Amino-2,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
HMX chronic 5.2E-02 mg/kg-day 1 5.20E-02 mg/kg-day Liver, Blood 1,000 IRIS 11/20/01
RDX chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Prostate 100 IRIS 11/20/01
Aluminum chronic 1.0E+00 mg/kg-day 1 1.00E+00 mg/kg-day Immunological, Nails 300 NCEA 09/25/01
Antimony chronic 4.0E-04 mg/kg-day 0.15 6.00E-05 mg/kg-day Lifespan 1,000 IRIS 11/20/01
Arsenic chronic 3.0E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin, Vascular 3 IRIS 11/20/01
Barium chronic 7.0E-02 mg/kg-day 0.07 4.90E-03 mg/kg-day Blood 1,000 IRIS 11/20/01
Beryllium chronic 2.0E-03 mg/kg-day 0.007 1.40E-05 mg/kg-day Gastrointestinal 300 IRIS 11/20/01
Cadmium (diet) chronic 5.0E-04 mg/kg-day 0.025 1.25E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Cadmium (water) chronic 5.0E-04 mg/kg-day 0.05 2.50E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Chromium chronic 1.5E+00 mg/kg-day 0.025 3.75E-02 mg/kg-day NOAEL 1,000 IRIS 11/20/01

Cobalt chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day
Cardiovascular, 
Immunological, 

Neurological
NA NCEA 09/25/01

Copper chronic 4.0E-02 mg/kg-day 1 4.00E-02 mg/kg-day NA HEAST  07/97
Iron chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Liver/Blood/GI Tract NA NCEA 09/25/01
Manganese (soil) chronic 7.0E-02 mg/kg-day 0.04 2.80E-03 mg/kg-day CNS 1 IRIS 11/20/01
Manganese (water) chronic 2.4E-02 mg/kg-day 0.04 9.60E-04 mg/kg-day CNS 1 IRIS 11/20/01
Mercury chronic 3.0E-04 mg/kg-day 0.07 2.10E-05 mg/kg-day CNS 1,000 IRIS 11/20/01

Nickel chronic 2.0E-02 mg/kg-day 0.04 8.00E-04 mg/kg-day Decreased body / 
organ weights 300 IRIS 11/20/01

Selenium chronic 5.0E-03 mg/kg-day 1 5.00E-03 mg/kg-day Blood/Skin/CNS 3 IRIS 11/20/01
Silver chronic 5.0E-03 mg/kg-day 0.04 2.00E-04 mg/kg-day Argyria 3 IRIS 11/20/01
Thallium chronic 7.0E-05 mg/kg-day 1 7.00E-05 mg/kg-day Liver NA IRIS 11/20/01
Vanadium chronic 7.0E-03 mg/kg-day 0.026 1.82E-04 mg/kg-day NOEL 100 HEAST  07/97
Zinc chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Blood 3 IRIS 11/20/01
Cyanide chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Weight Loss, Thyroid 500 IRIS 11/20/01

(1) USEPA, 2000 .
(2)  RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor)
(3) Dates of IRIS, HEAST, or NCEA

Notes:        RfD = Reference dose
                  CNS = Central Nervous System
                  IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
                  HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997)
                  NCEA = USEPA National Center for Environmental Assessment (USEPA Region 3 RBC Table, September 2001)
                  NA  = Not applicable/Not Available
                  NOAEL  = No Observed Adverse Effect Level 



  

TABLE 5.2

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Date

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD:  

Concern RfC RfD Organ Factors Target Organ

Chloroform Chronic 3.0E-01 μg/m3 8.6E-05 mg/kg-day Liver NA NCEA 9/25/2001

cis-1,2-Dichloroethene Chronic 3.5E+01 μg/m3 1.0E-02 mg/kg-day Blood NA IRIS 11/20/2001

Vinyl Chloride Chronic 1.0E+02 μg/m3
2.9E-02 mg/kg-day Liver NA IRIS 11/20/2001

Notes:
      RfC = Reference Concentration
      RfD = Reference Dose
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
      NCEA = USEPA National Center for Environmental Assessment



TABLE 6.1
CANCER TOXICITY DATA  FOR CHEMCIALS OF CONCERN-- ORAL/DERMAL

SWMUS 4, 5, 9, 10
NSWC CRANE. INDIANA

Chemical Oral CSF Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date(3)

of Potential  Adjustment Cancer Slope Factor(2) Cancer Guideline
Concern  Factor(1) Description  

1,1-Dichloroethene 6.0E-01 1 6.00E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Benzene 2.9E-02 1 2.90E-02 (mg/kg-day)-1 A IRIS 11/20/2001

Chloroform 6.1E-03 1 6.10E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Methylene Chloride 7.5E-03 1 7.50E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Tetrachloroethene 5.2E-02 1 5.20E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Trichloroethene 1.1E-02 1 1.10E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Vinyl Chloride (adult) 7.5E-01 1 7.50E-01 (mg/kg-day)-1 A IRIS 11/20/2001

Vinyl Chloride (early life) 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

Benzo(a)anthracene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(a)pyrene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(b)fluoranthene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Dibenzo(a,h)anthracene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Indeno(1,2,3-cd)pyrene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Bis(2-ethylhexyl)phthalate 1.4E-02 1 1.40E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001

Pentachlorophenol 1.2E-01 1 1.20E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1248 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1254 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1260 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

2,4,6-Trinitrotoluene 3.0E-02 1 3.00E-02 (mg/kg-day)-1 C IRIS 11/20/2001

RDX 1.1E-01 1 1.10E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Arsenic 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

delta-BHC 6.3E+00 1 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 1.6E+01 1 1.60E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001

(1) USEPA, 2000). EPA Group:
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor)      A - Human carcinogen
(3) Dates of IRIS, HEAST, or NCEA.     B1 - Probable human carcinogen - indicates that limited human data are

              available
Notes:     B2 - Probable human carcinogen - indicates sufficient evidence in anima
      CSF = Cancer Slope Factor               inadequate or no evidence in humans 
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)      C - Possible human carcinogen
      NCEA = USEPA National Center for Environmental Assessment      D - Not classifiable as a human carcinogen
                   (USEPA Region III RBC Table, September 2001)      E - Evidence of noncarcinogenicity



      

TABLE 6-2

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Date

of Potential  Slope Factor Cancer Guideline  

Concern   Description

1,1-Dichloroethene 5.0E-05 (mg/m3)-1 3.5E+03 1.75E-01 (mg/kg-day)-1 C IRIS 11/20/2001
Benzene 7.8E-06 (mg/m3)-1 3.5E+03 2.73E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Chloroform 2.3E-05 (mg/m3)-1 3.5E+03 8.10E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001
Methylene Chloride 4.7E-07 (mg/m3)-1 3.5E+03 1.60E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Tetrachloroethylene (PCE) 5.8E-07 (mg/m3)-1 3.5E+03 2.03E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Trichloroethylene (TCE) 1.7E-06 (mg/m3)-1 3.5E+03 6.00E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Vinyl chloride (child/adult) 8.8E-06 (mg/m3)-1 3.5E+03 3.08E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Vinyl chloride (adult) 4.4E-06 (mg/m3)-1 3.5E+03 1.54E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Benz[a]anthracene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[a]pyrene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[b]fluoranthene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dibenz[ah]anthracene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Indeno[1,2,3-cd]pyrene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Polychlorinated Biphenyls (PCBs) 1.0E-04 (mg/m3)-1 3.5E+03 3.50E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 4.6E-03 (mg/m3)-1 3.5E+03 1.61E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001
delta-BHC 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Beryllium 2.4E-03 (mg/m3)-1 3.5E+03 8.40E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001
Cadmium 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001

Chromium VI 1.2E-02 (mg/m3)-1
3.5E+03 4.20E+01 (mg/kg-day)-1 A IRIS 11/20/2001

IRIS = Integrated Risk Information System (November 2001) EPA Group:

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen

NCEA = USEPA National Center for Environmental Assessment B1 - Probable human carcinogen - indicates that limited human data are available

                  (USEPA Region III RBC Table, September 2001) B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity



SWMU 9 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07

SWMU9SSAdultRes.xls Table4



SWMU 9 - TABLE 7.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 7.3E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.2E-07
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 1.4E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.0E-05
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 2.1E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.8E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 5.0E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.5E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.3E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.1E-07
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.5E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.7E-03

(total) 3.8E-03
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 9.4E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.6E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.3E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.4E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.1E-07
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 1.3E-05

Total Hazard Index Across All Exposure Routes/Pathways   3.8E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU9SSAdultRes.xls Table7



SWMU 9 - TABLE 8.6 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 2.5E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.86E-11
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 4.8E-07 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 7.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.14E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 6.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.46E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.7E-07 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.1E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.37E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 5.1E-07 mg/kg-day (mg/kg-day)-1
(total) 5.0E-07

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 3.7E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.7E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.2E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.4E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 9.0E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.2E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.4E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 2.6E-07

Total Risk Across All Exposure Routes/Pathways 7.6E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU9SSAdultRes.xls Table8



SWMU 9 - TABLE 4.6
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 350 USEPA 1993

ED Exposure Duration years 24 USEPA 1989 7 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 6.85E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 6.85E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 6.85E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 6.85E-07

SWMU9SSAdultResCTE.xls Table4



SWMU 9 - TABLE 7.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 3.6E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 6.0E-08
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 7.0E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.5E-05
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 8.9E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.5E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.2E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.7E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.6E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 7.4E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.9E-03

(total) 1.9E-03
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.3E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.2E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.6E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 4.2E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.4E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 1.6E-06

Total Hazard Index Across All Exposure Routes/Pathways   1.9E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU9SSAdultResCTE.xls Table7



SWMU 9 - TABLE 8.6a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 3.6E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.72E-12
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 7.0E-08 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.50E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 8.9E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.50E-08
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.5E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.7E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.00E-11
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 7.4E-08 mg/kg-day (mg/kg-day)-1
(total) 7.3E-08

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.3E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.8E-10
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.5E-09
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.2E-09 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 4.2E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 5.0E-12
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 9.4E-09

Total Risk Across All Exposure Routes/Pathways 8.2E-08
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU9SSAdultResCTE.xls Table8



SWMU 9 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 9 - TABLE 7.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 6.8E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.1E-06
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 1.3E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.5E-04
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.9E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.7E-06 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 4.6E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.3E-04
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.1E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.0E-06
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.4E-05 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.5E-02

(total) 3.6E-02
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 5.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 4.3E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.2E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.0E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.6E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 5.2E-07
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 6.1E-05

Total Hazard Index Across All Exposure Routes/Pathways   3.6E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.7 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 5.8E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 4.35E-11
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 1.1E-06 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.6E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.20E-07
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.4E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.04E-06
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 4.0E-07 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 2.7E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.20E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.2E-06 mg/kg-day (mg/kg-day)-1
(total) 1.2E-06

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 4.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.1E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.7E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.7E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.0E-07 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.3E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.6E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 3.0E-07

Total Risk Across All Exposure Routes/Pathways 1.5E-06
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.7
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06

SWMU9SSChildResCTE.xls Table4



SWMU 9 - TABLE 7.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 2.3E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.8E-07
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 4.4E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.2E-04
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 6.4E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 5.6E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.5E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.7E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.0E-08 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.5E-07
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 4.6E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.2E-02

(total) 1.2E-02
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 5.8E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 5.0E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.4E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.0E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.8E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.0E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 7.1E-06

Total Hazard Index Across All Exposure Routes/Pathways   1.2E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.7a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 6.5E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 4.85E-12
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 1.3E-07 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.6E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.16E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 4.4E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.0E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 3.57E-11
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.3E-07 mg/kg-day (mg/kg-day)-1
(total) 1.3E-07

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.7E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.2E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.4E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.1E-08
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 4.0E-09 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 5.2E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 6.2E-12
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 1.2E-08

Total Risk Across All Exposure Routes/Pathways 1.4E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08
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SWMU 9 - TABLE 7.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 5.0E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 8.3E-09
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 9.6E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.8E-06
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.4E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.4E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.7E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 2.3E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 7.6E-09
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.0E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.6E-04

(total) 2.6E-04
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.2E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.0E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.9E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.8E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.3E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 1.5E-06

Total Hazard Index Across All Exposure Routes/Pathways   2.6E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.2 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 1.8E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.33E-12
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 3.4E-08 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 5.0E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.67E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 4.4E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.18E-08
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.2E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 8.2E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 9.79E-12
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 3.6E-08 mg/kg-day (mg/kg-day)-1
(total) 3.6E-08

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 4.3E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.2E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.7E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.7E-08
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.0E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.3E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.6E-11
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 3.0E-08

Total Risk Across All Exposure Routes/Pathways 6.6E-08
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.2
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

MAINTENANCE WORKERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 24 Professional Judgment 12 1/2 RME value

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.35E-08 Cancer Ingestion Intake - CTE = 3.02E-09
Noncancer Ingestion Intake  - RME = 9.39E-08 Noncancer Ingestion Intake  - CTE = 2.35E-08

Cancer Dermal Intake - RME = 2.21E-07 Cancer Dermal Intake - CTE = 3.99E-09
Noncancer Dermal Intake  - RME = 6.20E-07 Noncancer Dermal Intake  - CTE = 3.10E-08
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SWMU 9 - TABLE 7.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 1.2E-10 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.1E-09
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 2.4E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.2E-06
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 3.5E-09 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.1E-09 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 8.5E-09 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.3E-07
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 5.7E-11 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.9E-09
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 2.6E-08 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.4E-05

(total) 6.5E-05
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 6.0E-10 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 5.2E-10 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.5E-09 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.3E-08
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.9E-11 mg/kg-day 3.00E-02 mg/kg-day NA NA 6.3E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 7.4E-08

Total Hazard Index Across All Exposure Routes/Pathways   6.6E-05
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.2a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 1.6E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.20E-13
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 3.1E-09 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 4.5E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.31E-10
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.9E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.87E-09
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.1E-09 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 7.3E-12 mg/kg-day 1.20E-01 (mg/kg-day)-1 8.82E-13
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 3.3E-09 mg/kg-day (mg/kg-day)-1
(total) 3.2E-09

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 7.8E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.7E-11
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 6.7E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.9E-10
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.9E-10 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 2.4E-12 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.9E-13
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 5.5E-10

Total Risk Across All Exposure Routes/Pathways 3.7E-09
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Occupational Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 250 USEPA 1993 219 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 250 USEPA 1993 219 USEPA 1993

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - CTE = 5.51E-08
Noncancer Ingestion Intake  - RME = 9.78E-07 Noncancer Ingestion Intake  - CTE = 4.29E-07

Cancer Dermal Intake - RME = 2.31E-06 Cancer Dermal Intake - CTE = 7.27E-08
Noncancer Dermal Intake  - RME = 6.46E-06 Noncancer Dermal Intake  - CTE = 5.66E-07
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SWMU 9 - TABLE 7.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Occupational Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 5.2E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 8.6E-08
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 1.0E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.0E-05
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.5E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.5E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.8E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 2.4E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 7.9E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 1.1E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.7E-03

(total) 2.7E-03
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.3E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.1E-07 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.0E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E-05
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.9E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.3E-07
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 1.5E-05

Total Hazard Index Across All Exposure Routes/Pathways   2.7E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.3 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Occupational Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 1.8E-09 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.39E-11
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 3.6E-07 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 5.2E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.83E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 4.5E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.32E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.3E-07 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 8.5E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.02E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 3.8E-07 mg/kg-day (mg/kg-day)-1
(total) 3.7E-07

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 4.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.3E-08
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 3.9E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.8E-07
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.1E-07 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.4E-09 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.7E-10
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 3.2E-07

Total Risk Across All Exposure Routes/Pathways 6.9E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.3
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

OCCUPATIONAL WORKERS TO SURFACE SOIL
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Occupational Worker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 250 USEPA 1993 219 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 25 USEPA 1991 9 USEPA 1989

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,300 USEPA 1997 3,300 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.02 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 250 USEPA 1993 219 USEPA 1993

ED Exposure Duration years 25 USEPA 1989 9 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 9,125 USEPA 1989 3,285 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - CTE = 5.51E-08
Noncancer Ingestion Intake  - RME = 9.78E-07 Noncancer Ingestion Intake  - CTE = 4.29E-07

Cancer Dermal Intake - RME = 2.31E-06 Cancer Dermal Intake - CTE = 7.27E-08
Noncancer Dermal Intake  - RME = 6.46E-06 Noncancer Dermal Intake  - CTE = 5.66E-07
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SWMU 9 - TABLE 7.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site   
Receptor Population:  Occupational Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 2.3E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.8E-08
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 4.4E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.2E-05
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 6.4E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 5.6E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 1.6E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.8E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.0E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 3.5E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 4.7E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.2E-03

(total) 1.2E-03
Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.1E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 9.6E-09 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.7E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.3E-06
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 3.4E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 1.1E-08
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

(total) 1.3E-06

Total Hazard Index Across All Exposure Routes/Pathways   1.2E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.3a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF OCCUPATIONAL WORKERS TO SURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Soil
Exposure Medium: Surface Soil
Exposure Point:  Entire Site
Receptor Population:  Occupational Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M 2.9E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.19E-12
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M 5.6E-08 mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 8.3E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.03E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 7.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.23E-08
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 2.0E-08 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 1.3E-10 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.61E-11
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M 6.0E-08 mg/kg-day (mg/kg-day)-1
(total) 5.8E-08

Dermal METHYLENE CHLORIDE 5.29E-03 mg/kg 5.29E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1
2-METHYLNAPHTHALENE 1.02E+00 mg/kg 1.02E+00 mg/kg M mg/kg-day (mg/kg-day)-1
BENZO(A)ANTHRACENE 1.50E-01 mg/kg 1.50E-01 mg/kg M 1.4E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.0E-09
BENZO(A)PYRENE 1.30E-01 mg/kg 1.30E-01 mg/kg M 1.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.0E-09
NAPHTHALENE 3.62E-01 mg/kg 3.62E-01 mg/kg M 3.4E-09 mg/kg-day (mg/kg-day)-1
PENTACHLOROPHENOL 2.43E-03 mg/kg 2.43E-03 mg/kg M 4.4E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 5.3E-12
ANTIMONY 1.09E+00 mg/kg 1.09E+00 mg/kg M mg/kg-day (mg/kg-day)-1
(total) 1.0E-08

Total Risk Across All Exposure Routes/Pathways 6.8E-08
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 9 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M 1.1E-08 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.8E-07
TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M 5.1E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.1E-07
TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M 7.1E-09 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.2E-06
2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M 1.1E-07 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.3E-06
BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 7.0E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 6.4E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 7.1E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.6E-06
AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 1.1E-07 mg/kg-day 2.00E-05 mg/kg-day NA NA 5.5E-03
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 2.6E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 8.8E-08
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M 2.7E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.7E-02
ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M 2.5E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.2E-03
BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M 2.4E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.4E-03
CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M 3.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.2E-02
IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M 5.8E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.9E-01

(total) 2.5E-01
Dermal METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 3.3E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 3.0E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 3.4E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.7E-06
AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 5.6E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.8E-03
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 2.4E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 7.9E-08
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 2.8E-03

Total Hazard Index Across All Exposure Routes/Pathways   2.5E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M 1.5E-10 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.15E-12
TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M 7.2E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 3.76E-12
TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M 1.0E-10 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.11E-12
2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M 1.5E-09 mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 1.0E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.34E-10
BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 9.1E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.65E-09
NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 1.0E-09 mg/kg-day (mg/kg-day)-1

AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 1.6E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.15E-09
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 3.8E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.50E-12
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M 3.9E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M 3.5E-08 mg/kg-day (mg/kg-day)-1

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M 3.4E-06 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M 5.1E-07 mg/kg-day (mg/kg-day)-1

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M 8.3E-04 mg/kg-day (mg/kg-day)-1

(total) 1.1E-08
Dermal METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1

TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1

2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 4.7E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.5E-10
BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 4.3E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.1E-09
NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 4.8E-10 mg/kg-day (mg/kg-day)-1

AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 8.0E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.6E-09
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 3.4E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 4.1E-12
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M mg/kg-day (mg/kg-day)-1

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M mg/kg-day (mg/kg-day)-1

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 5.1E-09
Total Risk Across All Exposure Routes/Pathways 1.6E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface / subsurface soil is defined as soil collected from depths of 0 to 10 foot bgs.
2  CDI = Chronic Daily Intake
3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06
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SWMU 9 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M 5.3E-09 mg/kg-day 6.00E-02 mg/kg-day NA NA 8.9E-08
TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M 2.5E-09 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.5E-07
TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M 3.5E-09 mg/kg-day 6.00E-03 mg/kg-day NA NA 5.9E-07
2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M 5.3E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.7E-06
BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 3.5E-08 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 3.2E-08 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 3.6E-08 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.8E-06
AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 5.5E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 2.8E-03
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 1.3E-09 mg/kg-day 3.00E-02 mg/kg-day NA NA 4.4E-08
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M 1.4E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-02
ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M 1.2E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.1E-03
BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M 1.2E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.7E-03
CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M 1.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.0E-03
IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M 2.9E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 9.7E-02

(total) 1.2E-01
Dermal METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M mg/kg-day 6.00E-02 mg/kg-day NA NA

TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M mg/kg-day 1.00E-02 mg/kg-day NA NA

TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M mg/kg-day 6.00E-03 mg/kg-day NA NA

2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M mg/kg-day 2.00E-02 mg/kg-day NA NA

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 9.5E-09 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 8.6E-09 mg/kg-day mg/kg-day NA NA

NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 9.7E-09 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.8E-07
AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 1.6E-08 mg/kg-day 2.00E-05 mg/kg-day NA NA 8.0E-04
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 6.8E-10 mg/kg-day 3.00E-02 mg/kg-day NA NA 2.3E-08
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M mg/kg-day 6.00E-05 mg/kg-day NA NA

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M mg/kg-day 4.90E-03 mg/kg-day NA NA

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

(total) 8.0E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.2E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M 7.6E-11 mg/kg-day 7.50E-03 (mg/kg-day)-1 5.73E-13
TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M 3.6E-11 mg/kg-day 5.20E-02 (mg/kg-day)-1 1.88E-12
TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M 5.0E-11 mg/kg-day 1.10E-02 (mg/kg-day)-1 5.55E-13
2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M 7.6E-10 mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 5.0E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.67E-10
BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 4.6E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.32E-09
NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 5.1E-10 mg/kg-day (mg/kg-day)-1

AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 7.9E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.57E-09
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 1.9E-11 mg/kg-day 1.20E-01 (mg/kg-day)-1 2.25E-12
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M 1.9E-04 mg/kg-day (mg/kg-day)-1

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M 1.8E-08 mg/kg-day (mg/kg-day)-1

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M 1.7E-06 mg/kg-day (mg/kg-day)-1

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M 2.6E-07 mg/kg-day (mg/kg-day)-1

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M 4.2E-04 mg/kg-day (mg/kg-day)-1

(total) 5.3E-09
Dermal METHYLENE CHLORIDE 3.79E-03 mg/kg 3.79E-03 mg/kg M mg/kg-day 7.50E-03 (mg/kg-day)-1

TETRACHLOROETHENE 1.80E-03 mg/kg 1.80E-03 mg/kg M mg/kg-day 5.20E-02 (mg/kg-day)-1

TRICHLOROETHENE 2.51E-03 mg/kg 2.51E-03 mg/kg M mg/kg-day 1.10E-02 (mg/kg-day)-1

2-METHYLNAPHTHALENE 3.78E-02 mg/kg 3.78E-02 mg/kg M mg/kg-day (mg/kg-day)-1

BENZO(A)ANTHRACENE 2.50E-02 mg/kg 2.50E-02 mg/kg M 1.4E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.9E-11
BENZO(A)PYRENE 2.26E-02 mg/kg 2.26E-02 mg/kg M 1.2E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.0E-10
NAPHTHALENE 2.53E-02 mg/kg 2.53E-02 mg/kg M 1.4E-10 mg/kg-day (mg/kg-day)-1

AROCLOR-1254 3.91E-02 mg/kg 3.91E-02 mg/kg M 2.3E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.6E-10
PENTACHLOROPHENOL 9.32E-04 mg/kg 9.32E-04 mg/kg M 9.8E-12 mg/kg-day 1.20E-01 (mg/kg-day)-1 1.2E-12
ALUMINUM 9.65E+03 mg/kg 9.65E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ANTIMONY 8.75E-01 mg/kg 8.75E-01 mg/kg M mg/kg-day (mg/kg-day)-1

BARIUM 8.36E+01 mg/kg 8.36E+01 mg/kg M mg/kg-day (mg/kg-day)-1

CHROMIUM 1.27E+01 mg/kg 1.27E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 2.07E+04 mg/kg 2.07E+04 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.5E-09
Total Risk Across All Exposure Routes/Pathways 6.7E-09

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02
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SWMU 9 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 3.6E-03 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.6E-01
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 2.4E-04 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.9E-03
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 1.0E-03 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.7E-01
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 3.8E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 7.6E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 9.6E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.6E-03
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 7.6E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.5E-01
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 6.5E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 9.2E-02
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 3.4E-05 mg/kg-day 2.00E-03 mg/kg-day NA NA 1.7E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 3.0E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E-01
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.0E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.4E+00
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 2.2E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 9.0E+00
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 7.0E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.5E-01

(total) 1.4E+01
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 3.3E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 3.3E-02

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 9.1E-06 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.5E-04
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 1.8E-04 mg/kg-day 6.00E-03 mg/kg-day NA NA 3.0E-02
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 2.9E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 5.7E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 5.0E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.0E-05
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 4.0E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-03
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 3.4E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 6.9E-03
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.8E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.3E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.6E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.8E-04
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 5.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.8E-02
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 1.1E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.2E+00
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 7.3E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 9.2E-03

(total) 1.3E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.5E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.2E-03 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 8.1E-05 mg/kg-day 7.50E-03 (mg/kg-day)-1 6.0E-07
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 3.5E-04 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.8E-06
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.3E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.1E-06
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 3.3E-03 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 2.6E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.9E-05
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 2.2E-03 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.1E-05 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.0E-03 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 3.5E-01 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 7.4E-02 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.4E-03 mg/kg-day (mg/kg-day)-1

(total) 4.6E-05
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.1E-04 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 3.1E-06 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.3E-08
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 6.1E-05 mg/kg-day 1.10E-02 (mg/kg-day)-1 6.7E-07
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 9.8E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.6E-06
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.7E-05 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.4E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-07
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 6.0E-08 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 5.3E-06 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.8E-03 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 3.9E-04 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.5E-06 mg/kg-day (mg/kg-day)-1

(total) 2.5E-06

 Total Risk Across All Exposure Routes/Pathways 4.8E-05



SWMU 9 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU9GWAdultResCTE.xls



SWMU 9 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 2.5E-03 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.5E-01
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.6E-04 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.7E-03
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 7.1E-04 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.2E-01
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 2.6E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 5.3E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 6.7E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 6.7E-03
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 5.3E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.8E-01
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 4.5E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 6.5E-02
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 2.3E-05 mg/kg-day 2.00E-03 mg/kg-day NA NA 1.2E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 2.1E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.0E-01
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 7.2E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.4E+00
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 1.5E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 6.3E+00
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 4.9E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.5E-01

(total) 9.7E+00
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 2.1E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 2.1E-02

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 6.0E-06 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.0E-04
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 1.2E-04 mg/kg-day 6.00E-03 mg/kg-day NA NA 1.9E-02
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.9E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 3.8E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 2.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.2E-05
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.7E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.7E-04
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.5E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 3.0E-03
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 7.5E-08 mg/kg-day 1.40E-05 mg/kg-day NA NA 5.4E-03
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 6.7E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.4E-04
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 2.3E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.7E-03
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 4.9E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.1E-01
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 3.2E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 4.0E-03

(total) 5.7E-01

Total Hazard Index Across All Exposure Routes/Pathways   1.0E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 2.5E-04 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.6E-05 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.2E-07
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 7.1E-05 mg/kg-day 1.10E-02 (mg/kg-day)-1 7.9E-07
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 2.6E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.2E-07
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 6.7E-04 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 5.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.0E-06
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 4.5E-04 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 2.3E-06 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 2.1E-04 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 7.2E-02 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 1.5E-02 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 4.9E-04 mg/kg-day (mg/kg-day)-1

(total) 9.4E-06
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 2.1E-05 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 6.0E-07 mg/kg-day 7.50E-03 (mg/kg-day)-1 4.5E-09
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 1.2E-05 mg/kg-day 1.10E-02 (mg/kg-day)-1 1.3E-07
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.9E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.0E-07
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 2.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.7E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-08
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 7.5E-09 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 6.7E-07 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 2.3E-04 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 4.9E-05 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 3.2E-07 mg/kg-day (mg/kg-day)-1

(total) 4.6E-07

 Total Risk Across All Exposure Routes/Pathways 9.8E-06



SWMU 9 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU9GWChildRes.xls



SWMU 9 - TABLE 7.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.2E-02 mg/kg-day 1.00E-02 mg/kg-day NA NA 1.2E+00
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 8.2E-04 mg/kg-day 6.00E-02 mg/kg-day NA NA 1.4E-02
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 3.6E-03 mg/kg-day 6.00E-03 mg/kg-day NA NA 5.9E-01
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.3E-06 mg/kg-day 5.00E-05 mg/kg-day NA NA 2.6E-02
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 3.4E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.4E-02
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 2.7E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.9E-01
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 2.3E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.2E-01
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.2E-04 mg/kg-day 2.00E-03 mg/kg-day NA NA 5.9E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.0E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.2E-01
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 3.6E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E+01
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 7.6E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.2E+01
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.5E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.2E+00

(total) 4.9E+01
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 7.6E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 7.6E-02

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 2.1E-05 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.6E-04
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 4.0E-04 mg/kg-day 6.00E-03 mg/kg-day NA NA 6.7E-02
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 6.4E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.3E-02
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-04
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.2E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-03
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.0E-04 mg/kg-day 4.90E-03 mg/kg-day NA NA 2.0E-02
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 5.2E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 3.7E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 4.6E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.3E-03
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.6E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.2E-02
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 3.3E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.5E+00
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.2E-05 mg/kg-day 8.00E-04 mg/kg-day NA NA 2.7E-02

(total) 3.8E+00

Total Hazard Index Across All Exposure Routes/Pathways   5.2E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.1E-03 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 7.1E-05 mg/kg-day 7.50E-03 (mg/kg-day)-1 5.3E-07
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 3.1E-04 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.4E-06
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.1E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.8E-06
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 2.9E-03 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 2.3E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.4E-05
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.9E-03 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.0E-05 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 9.0E-04 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 3.1E-01 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 6.5E-02 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.1E-03 mg/kg-day (mg/kg-day)-1

(total) 4.0E-05
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 6.5E-05 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.8E-06 mg/kg-day 7.50E-03 (mg/kg-day)-1 1.4E-08
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 3.4E-05 mg/kg-day 1.10E-02 (mg/kg-day)-1 3.8E-07
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 5.5E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.8E-07
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.3E-05 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.0E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.5E-07
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 8.5E-06 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 4.4E-08 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 3.9E-06 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.3E-03 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 2.9E-04 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

(total) 1.4E-06

 Total Risk Across All Exposure Routes/Pathways 4.1E-05



SWMU 9 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU9GWChildResCTE.xls



SWMU 9 - TABLE 7.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 5.5E-03 mg/kg-day 1.00E-02 mg/kg-day NA NA 5.5E-01
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 3.6E-04 mg/kg-day 6.00E-02 mg/kg-day NA NA 6.0E-03
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 1.6E-03 mg/kg-day 6.00E-03 mg/kg-day NA NA 2.6E-01
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 5.8E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.2E-02
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.5E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-02
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.2E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-01
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.0E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.4E-01
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 5.2E-05 mg/kg-day 2.00E-03 mg/kg-day NA NA 2.6E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 4.6E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.3E-01
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.6E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.2E+00
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 3.3E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.4E+01
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 1.1E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 5.4E-01

(total) 2.1E+01
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 4.2E-04 mg/kg-day 1.00E-02 mg/kg-day NA NA 4.2E-02

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.2E-05 mg/kg-day 6.00E-02 mg/kg-day NA NA 2.0E-04
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 2.3E-04 mg/kg-day 6.00E-03 mg/kg-day NA NA 3.8E-02
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 3.7E-07 mg/kg-day 5.00E-05 mg/kg-day NA NA 7.4E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 4.9E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.9E-05
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 3.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-03
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 3.3E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 6.7E-03
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.7E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.2E-02
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.5E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 7.6E-04
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 5.2E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.7E-02
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 1.1E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.1E+00
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 7.2E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 8.9E-03

(total) 1.3E+00

Total Hazard Index Across All Exposure Routes/Pathways   2.3E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.6E-04 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.0E-05 mg/kg-day 7.50E-03 (mg/kg-day)-1 7.8E-08
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 4.5E-05 mg/kg-day 1.10E-02 (mg/kg-day)-1 4.9E-07
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.7E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.7E-07
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 4.2E-04 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 3.4E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.0E-06
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 2.8E-04 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.3E-04 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 4.5E-02 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 9.5E-03 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 3.1E-04 mg/kg-day (mg/kg-day)-1

(total) 5.9E-06
Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 3.4E-07 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.5E-09
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 6.6E-06 mg/kg-day 1.10E-02 (mg/kg-day)-1 7.2E-08
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.1E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.7E-07
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.4E-06 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-08
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 9.4E-07 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 4.9E-09 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 4.3E-07 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.5E-04 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 3.2E-05 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.0E-07 mg/kg-day (mg/kg-day)-1

(total) 2.6E-07

 Total Risk Across All Exposure Routes/Pathways 6.1E-06



SWMU 9 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU9GWConstW.xls



SWMU 9 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 9.6E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 9.6E-03
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 2.8E-06 mg/kg-day 6.00E-02 mg/kg-day NA NA 4.6E-05
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 4.8E-05 mg/kg-day 6.00E-03 mg/kg-day NA NA 8.0E-03
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 7.4E-08 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.5E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 2.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.4E-05
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.3E-04
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.6E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 3.3E-03
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 8.3E-08 mg/kg-day 1.40E-05 mg/kg-day NA NA 6.0E-03
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 7.4E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.7E-04
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 2.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.5E-03
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 5.4E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.6E-01
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 3.5E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 4.4E-03

(total) 6.0E-01

Total Hazard Index Across All Exposure Routes/Pathways   6.0E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 1.4E-06 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 4.0E-08 mg/kg-day 7.50E-03 (mg/kg-day)-1 3.0E-10
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 6.8E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 7.5E-09
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 1.1E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.7E-08
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 3.4E-07 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 2.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.1E-09
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 2.3E-07 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 1.2E-09 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 1.1E-07 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 3.6E-05 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 7.7E-06 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 5.0E-08 mg/kg-day (mg/kg-day)-1

(total) 2.9E-08

 Total Risk Across All Exposure Routes/Pathways 2.9E-08



SWMU 9 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU9GWConstWCTE.xls



SWMU 9 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 6.8E-05 mg/kg-day 1.00E-02 mg/kg-day NA NA 6.8E-03
Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 1.9E-06 mg/kg-day 6.00E-02 mg/kg-day NA NA 3.2E-05
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 3.5E-05 mg/kg-day 6.00E-03 mg/kg-day NA NA 5.8E-03
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 5.5E-08 mg/kg-day 5.00E-05 mg/kg-day NA NA 1.1E-03
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 1.5E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-05
Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.1E-04
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.0E-05 mg/kg-day 4.90E-03 mg/kg-day NA NA 2.1E-03
Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 5.4E-08 mg/kg-day 1.40E-05 mg/kg-day NA NA 3.8E-03
Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 4.8E-06 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.4E-04
Iron 3.73E+01 mg/L 3.73E+01 mg/L M 1.6E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.5E-03
Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 3.5E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.6E-01
Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 2.3E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 2.8E-03

(total) 3.9E-01

Total Hazard Index Across All Exposure Routes/Pathways   3.9E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal cis-1,2-Dichloroethene 1.30E-01 mg/L 1.30E-01 mg/L M 9.7E-07 mg/kg-day (mg/kg-day)-1

Methylene Chloride 8.58E-03 mg/L 8.58E-03 mg/L M 2.8E-08 mg/kg-day 7.50E-03 (mg/kg-day)-1 2.1E-10
Trichloroethene 3.72E-02 mg/L 3.72E-02 mg/L M 5.0E-07 mg/kg-day 1.10E-02 (mg/kg-day)-1 5.5E-09
Dieldrin 1.38E-05 mg/L 1.38E-05 mg/L M 7.8E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.3E-08
Aluminum 3.50E-01 mg/L 3.50E-01 mg/L M 2.2E-07 mg/kg-day (mg/kg-day)-1

Arsenic 2.79E-03 mg/L 2.79E-03 mg/L M 1.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-09
Barium 2.36E-01 mg/L 2.36E-01 mg/L M 1.5E-07 mg/kg-day (mg/kg-day)-1

Beryllium 1.22E-03 mg/L 1.22E-03 mg/L M 7.7E-10 mg/kg-day (mg/kg-day)-1

Cobalt 1.09E-01 mg/L 1.09E-01 mg/L M 6.9E-08 mg/kg-day (mg/kg-day)-1

Iron 3.73E+01 mg/L 3.73E+01 mg/L M 2.3E-05 mg/kg-day (mg/kg-day)-1

Manganese 7.92E+00 mg/L 7.92E+00 mg/L M 5.0E-06 mg/kg-day (mg/kg-day)-1

Nickel 2.57E-01 mg/L 2.57E-01 mg/L M 3.2E-08 mg/kg-day (mg/kg-day)-1

(total) 2.1E-08

 Total Risk Across All Exposure Routes/Pathways 2.1E-08



SWMU 9 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU9SWAdultRes.xls



SWMU 9 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADUILT RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 4.4E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.1E-02
(total) 1.1E-02

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 8.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
(total) 1.3E-02

Total Hazard Index Across All Exposure Routes/Pathways   2.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.7E-07 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU9SWAdultResCTE.xls



SWMU 9 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADUILT RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.5E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.7E-03
(total) 3.7E-03

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.7E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.4E-03
(total) 4.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   8.1E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.5E-07 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.7E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU9SWChildRes.xls



SWMU 9 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 4.1E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.0E-02
(total) 1.0E-02

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 8.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.4E-02
(total) 1.4E-02

Total Hazard Index Across All Exposure Routes/Pathways   2.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 3.5E-07 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 7.0E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU9SWChildResCTE.xls



SWMU 9 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.4E-06 mg/kg-day 4.00E-04 mg/kg-day NA NA 3.4E-03
(total) 3.4E-03

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.4E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.0E-03
(total) 4.0E-03

Total Hazard Index Across All Exposure Routes/Pathways   7.4E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 3.9E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 6.8E-09 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU9SWRecrUser.xls



SWMU 9 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF RECREATIONAL ADUILT USERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 6.5E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 1.6E-03
(total) 1.6E-03

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.0E-03
(total) 2.0E-03

Total Hazard Index Across All Exposure Routes/Pathways   3.6E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF RECREATIONAL ADUILT USERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.8E-07 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 5.1E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU9SWRecrUserCTE.xls



SWMU 9 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF RECREATIONAL ADUILT USERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.6E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 4.1E-04
(total) 4.1E-04

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 3.0E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.9E-04
(total) 4.9E-04

Total Hazard Index Across All Exposure Routes/Pathways   9.0E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF RECREATIONAL ADUILT USERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 3.8E-09 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00
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SWMU 9 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.1E-07 mg/kg-day 4.00E-04 mg/kg-day NA NA 2.7E-04
(total) 2.7E-04

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 4.1E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.8E-04
(total) 6.8E-04

Total Hazard Index Across All Exposure Routes/Pathways   9.4E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.7E-08 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 6.4E-09 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00
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SWMU 9 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 2.7E-08 mg/kg-day 4.00E-04 mg/kg-day NA NA 6.6E-05
(total) 6.6E-05

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 8.2E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.4E-04
(total) 1.4E-04

Total Hazard Index Across All Exposure Routes/Pathways   2.0E-04
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 9 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 4.2E-09 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

Dermal Antimony 1.60E-03 mg/L 1.60E-03 mg/L M 1.3E-09 mg/kg-day (mg/kg-day)-1

(total) 0.0E+00

 Total Risk Across All Exposure Routes/Pathways 0.0E+00



SWMU 9 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07
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SWMU 9 - TABLE 7.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 5.2E-07 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 1.5E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-02
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 8.4E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.8E-02
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 2.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.5E-02
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 1.8E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.5E-02

(total) 1.5E-01
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 3.0E-07 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 3.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.6E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.8E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.57E-07
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 5.1E-03 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.9E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.30E-06
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 8.7E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 6.1E-04 mg/kg-day (mg/kg-day)-1

(total) 4.7E-06
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.0E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.0E-07

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.2E-07
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 7.3E-07
Total Risk Across All Exposure Routes/Pathways 5.4E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07

SWMU9SedAdultResCTE.xls Table4



SWMU 9 - TABLE 7.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.7E-07 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 4.9E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.9E-03
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.3E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 8.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.8E-02
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 6.0E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 8.5E-03

(total) 5.1E-02
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 2.4E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 8.4E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.8E-04
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 2.8E-04

Total Hazard Index Across All Exposure Routes/Pathways   5.1E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.7E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.48E-08
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 4.9E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.8E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.19E-07
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 8.5E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 6.0E-05 mg/kg-day (mg/kg-day)-1

(total) 4.5E-07
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 2.4E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.9E-09

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 8.4E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.3E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.7E-08
Total Risk Across All Exposure Routes/Pathways 4.7E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.18
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 9 - TABLE 7.18 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 4.9E-06 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 1.4E-01 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-01
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 7.8E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.6E-01
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 2.4E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.9E-01
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 1.7E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.4E-01

(total) 1.4E+00
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.7E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-02
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.6E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.4E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.18 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 4.2E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.33E-07
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 1.2E-02 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 6.7E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.00E-05
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 2.0E-02 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 1.4E-03 mg/kg-day (mg/kg-day)-1

(total) 1.1E-05
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.2E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.3E-07

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.0E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.0E-07
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 8.3E-07
Total Risk Across All Exposure Routes/Pathways 1.2E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.18
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 9 - TABLE 7.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.6E-06 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 4.6E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.6E-02
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.6E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.7E-02
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 7.9E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.6E-01
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 5.6E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 7.9E-02

(total) 4.8E-01
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.6E-07 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.8E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.8E-03

Total Hazard Index Across All Exposure Routes/Pathways   4.8E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU9SedChildResCTE.xls Table7



SWMU 9 - TABLE 8.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 4.6E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.28E-08
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 1.3E-03 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 7.4E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.12E-06
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 2.3E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 1.6E-04 mg/kg-day (mg/kg-day)-1

(total) 1.2E-06
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 4.5E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.1E-09

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.6E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 3.2E-08
Total Risk Across All Exposure Routes/Pathways 1.2E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 9 - TABLE 7.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 7.7E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 2.2E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.2E-03
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.2E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.1E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 3.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E-02
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 2.6E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.8E-03

(total) 2.3E-02
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 9.8E-07 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.4E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-02
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   3.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 3.3E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.63E-08
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 9.4E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 5.3E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.98E-07
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 1.6E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 1.1E-04 mg/kg-day (mg/kg-day)-1

(total) 8.6E-07
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 4.2E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.4E-07

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.4E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.2E-06
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 3.0E-06
Total Risk Across All Exposure Routes/Pathways 3.9E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 9 - TABLE 7.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.9E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 5.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.5E-04
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.1E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.0E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 9.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.2E-03
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 6.6E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 9.4E-04

(total) 5.7E-03
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 9.8E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.4E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 1.1E-03

Total Hazard Index Across All Exposure Routes/Pathways   6.8E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 2.5E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.97E-09
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 7.1E-05 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.0E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.99E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 1.2E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 8.5E-06 mg/kg-day (mg/kg-day)-1

(total) 6.5E-08
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.3E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.5E-08

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.3E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.5E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 9.0E-08
Total Risk Across All Exposure Routes/Pathways 1.6E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 9 - TABLE 7.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 6.3E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 1.8E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.8E-03
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-03
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 3.1E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.0E-02
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 2.2E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 3.1E-03

(total) 1.9E-02
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 6.7E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.3E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.7E-04
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 7.7E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 9.9E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.98E-08
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 2.8E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.6E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.38E-07
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 4.8E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 3.4E-05 mg/kg-day (mg/kg-day)-1

(total) 2.6E-07
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.1E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.1E-08

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.6E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.5E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 7.6E-08
Total Risk Across All Exposure Routes/Pathways 3.3E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 9 - TABLE 7.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 1.6E-08 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 4.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.5E-04
ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 2.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.4E-04
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 7.7E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.6E-03
MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 5.4E-05 mg/kg-day 7.00E-02 mg/kg-day NA NA 7.7E-04

(total) 4.6E-03
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 5.5E-09 mg/kg-day mg/kg-day NA NA

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 1.9E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.3E-05
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

(total) 6.3E-05

Total Hazard Index Across All Exposure Routes/Pathways   4.7E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
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Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 9 - TABLE 8.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 2.5E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.95E-09
ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M 7.0E-05 mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 4.0E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.95E-08
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M 1.2E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M 8.5E-06 mg/kg-day (mg/kg-day)-1

(total) 6.4E-08
Dermal AROCLOR-1248 3.80E-01 mg/kg 3.80E-01 mg/kg M 8.6E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.7E-09

ALUMINUM 1.08E+04 mg/kg 1.08E+04 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 6.10E+00 mg/kg 6.10E+00 mg/kg M 3.0E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.4E-09
IRON 1.86E+04 mg/kg 1.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 1.30E+03 mg/kg 1.30E+03 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 6.1E-09
Total Risk Across All Exposure Routes/Pathways 7.1E-08

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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Chemical Properties

Source:  Soil Screening Level User's Guide.

1 2 3 4 5 6 7 8
Chemical MW Koc Dair Dwater S H' H

g/mole L/Kg (cm2/sec) (cm2/sec) mg/L (atm-m3/mo
Acenaphthalene 154 7.08E+03 4.21E-02 7.69E-06 4.24E+00 6.36E-03 1.55E-04
Acetone 58 5.75E+01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.88E-05
Aldrin 365 2.45E+06 1.32E-02 4.86E-06 1.80E-01 6.97E-03 1.70E-04
Anthracene 178 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 6.51E-05
Benzo(a)anthracene 228 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 3.34E-06
Benzene 78 5.89E+01 8.80E-02 9.80E-06 1.75E+03 2.28E-01 5.56E-03
Benzo(b)fluoranthene 252 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 1.11E-04
Benzo(k)fluoranthene 252 1.23E+06 2.26E-02 5.56E-06 8.00E-04 3.40E-05 8.29E-07
Benzoic acid 6.00E-01 5.36E-02 7.97E-06 3.50E+03 6.31E-05 1.54E-06
Benzo(a)pyrene 252 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 1.13E-06
Bis(2-chloroethyl)ether 143 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.38E-04 1.80E-05
Bis(2-ethylhexyl)phthalate 391 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 1.02E-07
Bromodichloromethane 163.83 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.56E-02 1.60E-03
Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.19E-02 5.34E-04
2-Butanone 72.11 7.80E-02 8.80E-06 2.75E+05 1.91E-03 4.66E-05
Butanol 6.92E+00 8.00E-02 9.30E-06 7.40E+04 3.61E-04 8.80E-06
Butly benzyl phthalate 5.75E+04 1.74E-02 4.83E-06 2.69E+00 5.17E-05 1.26E-06
Carbazole 3.39E+03 3.90E-02 7.03E-06 7.48E+00 6.26E-07 1.53E-08
Carbon disulfide 76 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02
Carbon tetrachloride 154 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.25E+00 3.05E-02
Chlordane 410 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05
p-Chloraniline 6.61E+01 4.83E-02 1.01E-05 5.30E+03 1.36E-05 3.32E-07
Chlorobenzene 113 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.52E-01 3.71E-03
Chlorodibromomethane 208 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.21E-02 7.83E-04
Chloroform 119 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03
2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04
Chloromethane 7.80E-02 1.00E-05 3.62E-01 8.82E-03
Chrysene 228 3.98E+05 2.48E-02 6.21E-06 1.60E-03 3.88E-03 9.46E-05
DDD 320 1.00E+06 1.69E-02 4.76E-06 9.00E-02 1.64E-04 4.00E-06
DDE 318 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.61E-04 2.10E-05
DDT 355 2.62E+06 1.37E-02 4.95E-06 2.50E-02 3.32E-04 8.10E-06
Dibenzo(a,h)anthracene 278 3.80E+06 2.02E-02 5.18E-06 2.49E-03 6.03E-07 1.47E-08
Di-n-butyl phthalate 278 3.39E+04 4.38E-02 7.86E-06 1.12E+01 3.85E-08 9.39E-10
1,2-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.79E-02 1.90E-03
1,3-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02 2.43E-03
1,4-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02 2.43E-03
3,3-Dichlorobenzidine 253 7.24E+02 1.94E-02 6.74E-06 3.11E+00 1.64E-07 4.00E-09
1,1-Dichloroethane 99 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03
1,2-Dichloroethane 99 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.01E-02 9.78E-04
1,1-Dichloroethylene 97 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.61E-02
1,1-Dichloroethene 97 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.61E-02
cis-1,2-Dichloroethene 97 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03
trans-1,2-Dichloroethene 97 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.85E-01 9.39E-03
1,2-Dichloroethene (total) 97 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03
2,4-Dichlorophenol 163 1.47E+02 3.46E-02 8.77E-06 4.50E+03 1.30E-04 3.17E-06
1,2-Dichloropropane 113 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.80E-03
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Chemical Properties

1,3-Dichloropropene 111 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.26E-01 1.77E-02
Dieldrin 381 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.19E-04 1.51E-05
Diethylphthalate 222 2.88E+02 2.56E-02 6.35E-06 1.08E+03 1.85E-05 4.51E-07
2,4-Dimethylphenol 2.09E+02 5.84E-02 8.69E-06 7.87E+03 8.20E-05 2.00E-06
2,4-Dinitrophenol 1.00E-02 2.73E-02 9.06E-06 2.79E+03 1.82E-05 4.44E-07
2,4-Dintrotoluene 9.55E+01 2.03E-01 7.06E-06 2.70E+02 3.80E-06 9.27E-08
2,6-Dintrotoluene 6.92E+01 3.27E-02 7.26E-06 1.82E+02 3.06E-05 7.46E-07
Di-n-octyl phthalate 8.32E+07 1.51E-02 3.58E-06 2.00E-02 2.74E-03 6.68E-05
Endosulfan 274 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.59E-04 1.12E-05
Endrin 1.23E+04 1.25E-02 4.74E-06 2.50E-01 3.08E-04 7.51E-06
Ethylbenzene 106 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.23E-01 7.88E-03
Fluoranthene 202 1.07E+05 3.02E-02 6.35E-06 2.06E-01 6.60E-04 1.61E-05
Fluorene 116 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.61E-03 6.37E-05
Heptachlor 374 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.07E+01 1.48E+00
Heptachlor epoxide 389 9.32E+04 1.32E-02 4.23E-06 2.00E-01 3.90E-04 9.51E-06
Hexachlorobenzene 285 5.50E+04 5.42E-02 5.91E-06 6.20E+00 5.41E-02 1.32E-03
Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.23E+00 3.34E-01 8.15E-03
alpha-HCH 291 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.35E-04 1.06E-05
beta-HCH 291 1.26E+03 1.42E-02 7.34E-06 2.40E-01 3.05E-05 7.44E-07
Lindane 291 1.07E+03 1.42E-02 7.34E-06 6.80E+00 5.74E-04 1.40E-05
Hexachlorocyclopentadiene 273 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.11E+00 2.71E-02
Hexachloroethane 237 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03
Indeno(1,2,3-cd)pyrene 276 3.47E+06 1.90E-02 5.66E-06 2.20E-05 6.56E-05 1.60E-06
Isophorone 138 4.68E+01 6.23E-02 6.76E-06 1.20E+04 2.72E-04 6.63E-06
Mercury 3.07E-02 6.30E-06 4.67E-01 1.14E-02
Methoxychlor 9.77E+04 1.56E-02 4.46E-06 4.50E-02 6.48E+04 1.58E+03
Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.56E-01 6.24E-03
Methylene chloride 50 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 2.19E-03
2-Methylphenol 9.12E+01 7.40E-02 8.30E-06 2.60E+04 4.92E-05 1.20E-06
Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.83E-04
Nitrobenzene 123 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.84E-04 2.40E-05
N-Nitrosodiphenylamine 1.29E+03 3.12E-02 6.35E-06 3.51E+01 2.05E-04 5.00E-06
N-Nitrosodi-n-propylamine 2.40E+01 5.45E-02 8.17E-06 9.89E+03 9.23E-05 2.25E-06
PCBs 3.09E+05 7.00E-01
Pentachlorophenol 266 5.92E+02 5.60E-02 6.10E-06 1.95E+03 1.00E-06 2.44E-08
Phenol 94 2.88E+01 8.20E-02 9.10E-06 8.28E+04 1.63E-05 3.98E-07
Pyrene 202 1.05E+05 2.72E-02 7.24E-06 1.35E-01 4.51E-04 1.10E-05
Styrene 104 7.66E+02 7.10E-02 8.00E-06 3.10E+02 1.13E-01 2.76E-03
1,1,2,2-Tetrachloroethane 168 9.33E+01 7.10E-02 7.90E-06 2.97E+03 1.41E-02 3.44E-04
Tetrachloroethene 166 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01 1.84E-02
Toluene 92 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.63E-03
Toxaphene 414 2.57E+05 1.16E-02 4.34E-06 7.40E-01 2.46E-04 6.00E-06
1,2,4,Trichlorobenzene 181 1.78E+03 3.00E-02 8.23E-06 3.00E+02 5.82E-02 1.42E-03
1,1,1-Trichloroethane 133 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.05E-01 1.72E-02
1,1,2-Trichloroethane 133 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.74E-02 9.12E-04
Trichloroethene 131 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 1.03E-02
2,4,5-Trichlorophenol 197 1.60E+03 2.91E-02 7.03E-06 1.20E+03 1.78E-04 4.34E-06
2,4,6-Trichlorophenol 197 3.81E+02 3.18E-02 6.25E-06 8.00E+02 3.19E-04 7.78E-06
Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.10E-02 5.12E-04
Vinyl chloride 63 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 2.71E-02
m-Xylene 106 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.01E-02 7.34E-04
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Chemical Properties

o-Xylene 106 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.13E-01 5.20E-03
p-Xylene 106 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.14E-01 7.66E-03
Xylenes, total 106 4.07E+00 7.00E-02 7.80E-06 1.61E+02 3.01E-01 7.34E-03
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Derivation of Volatilization Factor
Source: Soil Screening Guidance

Relevant Equations:

Parameter Value Definition
Q/C = : 68.81 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 3.2E+07 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
θw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
θa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Cs Koc Di Dw S H' Kd Da VF Csat CaV
(mg/kg) (cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg) (mg/m3)

IR Area
1,1-Dichloroethene 0.17 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 3.53E-01 7.82E-03 2.58E+02 1.48E+03 6.59E-04
1,2-Dichloroethene (total) 33 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 2.13E-01 1.90E-03 5.24E+02 1.21E+03 6.30E-02
Tetrachloroethene 52 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01 9.30E-01 2.47E-03 4.60E+02 2.35E+02 1.13E-01
Trichloroethene 0.025 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 9.96E-01 1.51E-03 5.87E+02 1.29E+03 4.26E-05
Vinyl Chloride 0.94 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 1.12E-01 1.49E-02 1.87E+02 1.16E+03 5.02E-03
Anthracene 0.498 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 1.77E+02 2.63E-08 1.41E+05 7.69E+00 3.54E-06
Benzo(a)anthracene 1.053 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 2.39E+03 1.80E-10 1.70E+06 2.24E+01 6.19E-07
Benzo(a)pyrene 0.864 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 6.12E+03 2.67E-11 4.42E+06 9.91E+00 1.95E-07
Benzo(b)fluoranthene 1.562 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 7.38E+03 7.47E-10 8.35E+05 1.11E+01 1.87E-06
Indeno(1,2,3-cd)pyrene 0.673 3.47E+06 1.90E-02 5.55E-06 2.20E-05 6.56E-05 2.08E+04 4.88E-12 1.03E+07 4.58E-01 4.43E-08
Aroclor-1254 16.429 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 9.06E+04 3.43E-13 3.90E+07 3.08E+04 4.21E-07
Copper 79.004
Ch i 85 3
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Soil Protective of Groundwater
Source: Soil Screening Guidance

Relevant Equation:

Parameter Value Definition
Cw Chemical specific Target groundwater level (mg/L).
Koc Chemical specific Soil organic carbon partition coefficient (cm3/g).
H' Chemical specific Dimensionless Henry's Law Constant.
foc 0.002 Fraction organic carbon in soil (g/g).
θw 0.3 Water-filled soil porosity (Lpore/Lsoil).
Pb 1.5 Dry soil bulk density (kg/L).
Ps 2.65 Soil particle density (kg/L)
n 0.43 Soil porosity (Lpore/Lsoil).
θa 0.1340 Air-filled soil porosity (Lair/Lsoil).
DAF 20 Dilution Attenuation Factor (unitless).

Ct

Chemical Cw Koc H' No Dilution Dilution
(ug/L) (L/kg) (ug/kg) (ug/kg)

2,4,6-Trinitrotoluene 2.2 #N/A #N/A #N/A #N/A
2-Amino-4,6-dinitrotoluene 2 #N/A #N/A #N/A #N/A
HMX 1800 #N/A #N/A #N/A #N/A
RDX 6.1 #N/A #N/A #N/A #N/A
1,3,5-Trinitrobenzene 110 #N/A #N/A #N/A #N/A

Ct Cw Koc foc
w a H

Pb
= × × +

+ ×⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
⎥

θ θ '

4-Nitrotoluene 61 #N/A #N/A #N/A #N/A
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Ct Cw Koc foc
w a H

Pb
= × × +

+ ×⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
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Volatilzation from Groundwater to Outdoor Air - RME
Source: ASTM E 1739-95
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
H Chemical specific Henry's Law Constant, (cm3-H2O)/(cm3-air)
Uair 390 Wind speed above ground in mixing zone (cm/sec)
dair 200 ambient air mixing zone height, (cm)
W 1500 width of source parallel to groundwater flow direction, (cm)
hcap 5 thickness of capillary fringe, (cm)
hv 295 thickness of vadose zone, (cm)
Lgw 300 depth to groundwater (cm)
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec)
Dcap Chemical specific effective diffusion through capillary fringe, (cm2/sec)
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec)
Dair Chemical specific diffusion coefficient in air, (cm2/sec)
Dwater Chemical specific diffusion coefficient in water, (cm2/sec)
theta_as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil)
theta_ws 0.12 volumetric water content in vadose zone soils, (cm3-H2O/cm3-soil)
theta_T 0.38 total soil porosity, (cm3/cm3-soil)
theta_acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil)
theta_wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H2O/cm3-soil)

RME
Chemical Cw Dair Dwater S H' Ds Dcap Dws VF Cair

(mg/L) (cm2/sec) (cm2/sec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) mg/m3)/(mg/L (mg/m3)
1,1-Dichloroethylene 9.00E-02 1.04E-05 2.25E+03 1.07E+00 7.02E-03 1.35E-05 7.28E-04 4.99E-05
cis-1,2-Dichloroethene 1.30E-01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1.10E-03 1.18E-05 1.53E-06
#REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Methylene chloride 8.58E-03 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.88E-03 3.84E-05 1.79E-03 1.03E-05 8.83E-08
Trichloroethene 3.72E-02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 2.05E-05 7.64E-07
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Vapor Intrusion from Groundwater - RME
Source: ASTM E 1739-95
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
H Chemical specific Henry's Law Constant, (cm3-H2O)/(cm3-air)
ER 0.00023 enclosed space air exchange rate, L/sec
Lb 300 enclosed space volume/infiltration area ratio, (cm)
Lcrack 15 enclosed space foundaion or wall thickness, (cm)
n 0.01 areal fraction of cracks in foundation/walls, (cm2-cracks/cm2-total area)
hcap 5 thickness of capillary fringe, (cm)
hv 295 thickness of vadose zone, (cm)
Lgw 300 depth to groundwater (cm)
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec)
Dcrack Chemical specific effective diffusion through foundation cracks, (cm2/sec)
Dcap Chemical specific effective diffusion through capillary fringe, (cm2/sec)
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec)
Dair Chemical specific diffusion coefficient in air, (cm2/sec)
Dwater Chemical specific diffusion coefficient in water, (cm2/sec)
theta_as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil)
theta_ws 0.12 volumetric water content in vadose zone soils, (cm3-H2O/cm3-soil)
theta_T 0.38 total soil porosity, (cm3/cm3-soil)
theta_acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil)
theta_wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H2O/cm3-soil)
theta_wcrack 0.12 volumetric water content in foundation/wall cracks, (cm3-H2O/cm3-soil)
Theta_acrack 0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil)

Chemical Cw Dair Dwater S H' Ds Dcap Dws Dcrack VF1 VF Cair
(mg/L) (cm2/sec) (cm2/sec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) (cm2/sec) (mg/m3)

1,1-Dichloroethylene 0.00E+00 9.00E-02 1.04E-05 2.25E+03 1.07E+00 7.02E-03 1.35E-05 7.28E-04 7.02E-03 3.52E-05 2.48E-02 0.00E+00
cis-1,2-Dichloroethene 1.30E-01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1.10E-03 5.74E-03 5.33E-05 4.54E-03 5.90E-04

#REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Methylene chloride 8.58E-03 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.88E-03 3.84E-05 1.79E-03 7.88E-03 8.64E-05 3.64E-03 3.12E-05
Trichloroethene 3.72E-02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.57E-04
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Shower Model

Volatilization From Showering - RME
Source: Foster & Chrostowski, 1987.
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
Ra 0.025 air exchange rate, (min-1)
Ds 15 shower duration, (min)
Dt 20 total time in bathroom, (min)
Fr 10 shower water flow rate, (L/min)
Sv 12 shower room air volume, (m3)
ts 2 shower dropler drop time, (sec)
d 1 shower droplet diameter, (mm)
T1 293 calibration water temperature, (K)
Ts 318 shower water temperature, (K)
m1 0.982 water viscosity at T1, (cp)
ms 0.616 water viscosity at Ts, (cp)
K 3.96 mass transfer coefficient, (min)

Chemical Cw MW H Kl Kg KL Kal Cwd S S x K
(mg/L) (g/mole) (atm-m3/mol (cm/hr) (cm/hr) (cm/hr) (cm/hr) mg/L Ra x CF

cis-1,2-Dichloroethene 1.30E-01 9.70E+01 4.07E-03 1.35E+01 1.29E+03 1.27E+01 1.67E+01 5.55E-02 4.62E-02 5.63E-02
Methylene chloride 8.58E-03 5.00E+01 2.19E-03 1.88E+01 1.80E+03 1.68E+01 2.21E+01 4.48E-03 3.73E-03 6.89E-02
Trichloroethene 3.72E-02 1.31E+02 1.03E-02 1.16E+01 1.11E+03 1.13E+01 1.49E+01 1.46E-02 1.21E-02 5.16E-02
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SSLs for Inhalation Volatiles
Source: Soil Screening Guidance

Relevant Equations:
Carcinogens

Noncarcinogens

Volatilzation Factor

Parameter Value Definition
TR = : 1.00E-06 Target cancer risk (unitless)
THQ = : 1 Target Hazard Quotient (unitless)
EF = : 350 Exposure Frequency (days/yr)
ED = : 30 Exposure duration (yrs)
ATc = : 70 Averaging Time -carcinogens (yrs)
ATn = : 30 Averaging Time -noncarcinogens (yrs)
URF = : Chemical specific Inhalation unit risk factor (ug/m3)-1

RfC = : Chemical specific Inhalation reference concentration (ug/m3)
Q/C = : 68.81 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
θw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
θa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical URF RfC Koc Di Dw S H' Kd Da VF SL-carc SL-ncarc Csat SSL
(ug/m3)-1 (ug/m3) (cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

IR Area
1,1-Dichloroethene 5.00E-05 NA 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 3.53E-01 7.82E-03 1.41E+03 6.88E-02 NA 1.48E+03 6.88E-02
Toluene NA 0.4 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 1.09E+00 1.01E-03 3.93E+03 NA 1.64E+03 6.54E+02 6.54E+02
Methylene Chloride 4.70E-07 3 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.02E-02 2.58E-03 2.46E+03 1.27E+01 7.70E+03 2.43E+03 1.27E+01
1,1-Dichloroethane NA 0.5 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 1.90E-01 2.73E-03 2.39E+03 NA 1.25E+03 1.69E+03 1.25E+03
Vinyl Chloride NA 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 1.12E-01 1.49E-02 1.03E+03 NA NA 1.16E+03 NA
Anthracene NA 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 1.77E+02 2.63E-08 7.71E+05 NA NA 7.69E+00 NA
Benzo(a)anthracene NA 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 2.39E+03 1.80E-10 9.32E+06 NA NA 2.24E+01 NA
Benzo(a)pyrene NA 1 02E+06 4 30E 02 9 00E 06 1 62E 03 4 63E 05 6 12E+03 2 67E 11 2 42E+07 NA NA 9 91E+00 NA
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Benzo(a)pyrene NA 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 6.12E+03 2.67E-11 2.42E+07 NA NA 9.91E+00 NA
Benzo(b)fluoranthene NA 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 7.38E+03 7.47E-10 4.57E+06 NA NA 1.11E+01 NA
Indeno(1,2,3-cd)pyrene NA 3.47E+06 1.90E-02 5.55E-06 2.20E-05 6.56E-05 2.08E+04 4.88E-12 5.66E+07 NA NA 4.58E-01 NA
Aroclor-1254 NA 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 9.06E+04 3.43E-13 2.14E+08 NA NA 3.08E+04 NA
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SSLs - Soil to Air Particulates

SSLs for Inhalation Volatiles
Source: Soil Screening Guidance

Relevant Equations:
Carcinogens

Noncarcinogens

where

Parameter Value Definition
TR = : 1.00E-06 Target cancer risk (unitless)
THQ = : 1 Target Hazard Quotient (unitless)
EF = : 350 Exposure Frequency (days/yr)
ED = : 30 Exposure duration (yrs)
ATc = : 70 Averaging Time -carcinogens (yrs)
ATn = : 30 Averaging Time -noncarcinogens (yrs)
URF = : Chemical specific Inhalation unit risk factor (ug/m3)-1

RfC = : Chemical specific Inhalation reference concentration (ug/m3)
Q/C = : 90.8 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
V = : 0.5 Fraction of vegetative cover (unitless)
Um = : 4.69 mean annual wind speed (m/sec)
Ut = : 11.32 equivalent threshold windspeed at 7m (m/sec)
F(x) = : 0 194 fuction dependent on Um/Ut using Cowherd et al (unitless)
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F(x) = : 0.194 fuction dependent on Um/Ut using Cowherd et al. (unitless)
PEF = : 1.32E+09 Particulate Emmission Factor (m3/kg)

Chemical URF RfC SL-carc SL-ncarc SSL
(ug/m3)-1 (ug/m3) (mg/kg) (mg/kg) (mg/kg)

Arsenic 4.30E-03 NA 745 NA 745
Beryllium 2.40E-03 NA 1335 NA 1335
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Chemical Properties

Source:  Soil Screening Level User's Guide.

1 2 3 4 5 6 7 8
Chemical MW Koc Dair Dwater S H' H

g/mole L/Kg (cm2/sec) (cm2/sec) mg/L (atm-m3/mo
Acenaphthalene 154 7.08E+03 4.21E-02 7.69E-06 4.24E+00 6.36E-03 1.55E-04
Acetone 58 5.75E+01 1.24E-01 1.14E-05 1.00E+06 1.59E-03 3.88E-05
Aldrin 365 2.45E+06 1.32E-02 4.86E-06 1.80E-01 6.97E-03 1.70E-04
Anthracene 178 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 6.51E-05
Benzo(a)anthracene 228 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 3.34E-06
Benzene 78 5.89E+01 8.80E-02 9.80E-06 1.75E+03 2.28E-01 5.56E-03
Benzo(b)fluoranthene 252 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 1.11E-04
Benzo(k)fluoranthene 252 1.23E+06 2.26E-02 5.56E-06 8.00E-04 3.40E-05 8.29E-07
Benzoic acid 6.00E-01 5.36E-02 7.97E-06 3.50E+03 6.31E-05 1.54E-06
Benzo(a)pyrene 252 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 1.13E-06
Bis(2-chloroethyl)ether 143 1.55E+01 6.92E-02 7.53E-06 1.72E+04 7.38E-04 1.80E-05
Bis(2-ethylhexyl)phthalate 391 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 1.02E-07
Bromodichloromethane 163.83 5.50E+01 2.98E-02 1.06E-05 6.74E+03 6.56E-02 1.60E-03
Bromoform 8.71E+01 1.49E-02 1.03E-05 3.10E+03 2.19E-02 5.34E-04
2-Butanone 72.11 7.80E-02 8.80E-06 2.75E+05 1.91E-03 4.66E-05
Butanol 6.92E+00 8.00E-02 9.30E-06 7.40E+04 3.61E-04 8.80E-06
Butly benzyl phthalate 5.75E+04 1.74E-02 4.83E-06 2.69E+00 5.17E-05 1.26E-06
Carbazole 3.39E+03 3.90E-02 7.03E-06 7.48E+00 6.26E-07 1.53E-08
Carbon disulfide 76 4.57E+01 1.04E-01 1.00E-05 1.19E+03 1.24E+00 3.02E-02
Carbon tetrachloride 154 1.74E+02 7.80E-02 8.80E-06 7.93E+02 1.25E+00 3.05E-02
Chlordane 410 1.20E+05 1.18E-02 4.37E-06 5.60E-02 1.99E-03 4.85E-05
p-Chloraniline 6.61E+01 4.83E-02 1.01E-05 5.30E+03 1.36E-05 3.32E-07
Chlorobenzene 113 2.19E+02 7.30E-02 8.70E-06 4.72E+02 1.52E-01 3.71E-03
Chlorodibromomethane 208 6.31E+01 1.96E-02 1.05E-05 2.60E+03 3.21E-02 7.83E-04
Chloroform 119 3.98E+01 1.04E-01 1.00E-05 7.92E+03 1.50E-01 3.66E-03
2-Chlorophenol 3.88E+02 5.01E-02 9.46E-06 2.20E+04 1.60E-02 3.90E-04
Chloromethane 7.80E-02 1.00E-05 3.62E-01 8.82E-03
Chrysene 228 3.98E+05 2.48E-02 6.21E-06 1.60E-03 3.88E-03 9.46E-05
DDD 320 1.00E+06 1.69E-02 4.76E-06 9.00E-02 1.64E-04 4.00E-06
DDE 318 4.47E+06 1.44E-02 5.87E-06 1.20E-01 8.61E-04 2.10E-05
DDT 355 2.62E+06 1.37E-02 4.95E-06 2.50E-02 3.32E-04 8.10E-06
Dibenzo(a,h)anthracene 278 3.80E+06 2.02E-02 5.18E-06 2.49E-03 6.03E-07 1.47E-08
Di-n-butyl phthalate 278 3.39E+04 4.38E-02 7.86E-06 1.12E+01 3.85E-08 9.39E-10
1,2-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 1.56E+02 7.79E-02 1.90E-03
1,3-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02 2.43E-03
1,4-Dichlorobenzene 147 6.17E+02 6.90E-02 7.90E-06 7.38E+01 9.96E-02 2.43E-03
3,3-Dichlorobenzidine 253 7.24E+02 1.94E-02 6.74E-06 3.11E+00 1.64E-07 4.00E-09
1,1-Dichloroethane 99 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 5.61E-03
1,2-Dichloroethane 99 1.74E+01 1.04E-01 9.90E-06 8.52E+03 4.01E-02 9.78E-04
1,1-Dichloroethylene 97 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.61E-02
1,1-Dichloroethene 97 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 2.61E-02
cis-1,2-Dichloroethene 97 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03
trans-1,2-Dichloroethene 97 5.25E+01 7.07E-02 1.19E-05 6.30E+03 3.85E-01 9.39E-03
1,2-Dichloroethene (total) 97 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 4.07E-03
2,4-Dichlorophenol 163 1.47E+02 3.46E-02 8.77E-06 4.50E+03 1.30E-04 3.17E-06
1,2-Dichloropropane 113 4.37E+01 7.82E-02 8.73E-06 2.80E+03 1.15E-01 2.80E-03
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Chemical Properties

1,3-Dichloropropene 111 4.57E+01 6.26E-02 1.00E-05 2.80E+03 7.26E-01 1.77E-02
Dieldrin 381 2.14E+04 1.25E-02 4.74E-06 1.95E-01 6.19E-04 1.51E-05
Diethylphthalate 222 2.88E+02 2.56E-02 6.35E-06 1.08E+03 1.85E-05 4.51E-07
2,4-Dimethylphenol 2.09E+02 5.84E-02 8.69E-06 7.87E+03 8.20E-05 2.00E-06
2,4-Dinitrophenol 1.00E-02 2.73E-02 9.06E-06 2.79E+03 1.82E-05 4.44E-07
2,4-Dintrotoluene 9.55E+01 2.03E-01 7.06E-06 2.70E+02 3.80E-06 9.27E-08
2,6-Dintrotoluene 6.92E+01 3.27E-02 7.26E-06 1.82E+02 3.06E-05 7.46E-07
Di-n-octyl phthalate 8.32E+07 1.51E-02 3.58E-06 2.00E-02 2.74E-03 6.68E-05
Endosulfan 274 2.14E+03 1.15E-02 4.55E-06 5.10E-01 4.59E-04 1.12E-05
Endrin 1.23E+04 1.25E-02 4.74E-06 2.50E-01 3.08E-04 7.51E-06
Ethylbenzene 106 3.63E+02 7.50E-02 7.80E-06 1.69E+02 3.23E-01 7.88E-03
Fluoranthene 202 1.07E+05 3.02E-02 6.35E-06 2.06E-01 6.60E-04 1.61E-05
Fluorene 116 1.38E+04 3.63E-02 7.88E-06 1.98E+00 2.61E-03 6.37E-05
Heptachlor 374 1.41E+06 1.12E-02 5.69E-06 1.80E-01 6.07E+01 1.48E+00
Heptachlor epoxide 389 9.32E+04 1.32E-02 4.23E-06 2.00E-01 3.90E-04 9.51E-06
Hexachlorobenzene 285 5.50E+04 5.42E-02 5.91E-06 6.20E+00 5.41E-02 1.32E-03
Hexachloro-1,3-butadiene 5.37E+04 5.61E-02 6.16E-06 3.23E+00 3.34E-01 8.15E-03
alpha-HCH 291 1.23E+03 1.42E-02 7.34E-06 2.00E+00 4.35E-04 1.06E-05
beta-HCH 291 1.26E+03 1.42E-02 7.34E-06 2.40E-01 3.05E-05 7.44E-07
Lindane 291 1.07E+03 1.42E-02 7.34E-06 6.80E+00 5.74E-04 1.40E-05
Hexachlorocyclopentadiene 273 2.00E+05 1.61E-02 7.21E-06 1.80E+00 1.11E+00 2.71E-02
Hexachloroethane 237 1.78E+03 2.50E-03 6.80E-06 5.00E+01 1.59E-01 3.88E-03
Indeno(1,2,3-cd)pyrene 276 3.47E+06 1.90E-02 5.66E-06 2.20E-05 6.56E-05 1.60E-06
Isophorone 138 4.68E+01 6.23E-02 6.76E-06 1.20E+04 2.72E-04 6.63E-06
Mercury 3.07E-02 6.30E-06 4.67E-01 1.14E-02
Methoxychlor 9.77E+04 1.56E-02 4.46E-06 4.50E-02 6.48E+04 1.58E+03
Methyl bromide 1.05E+01 7.28E-02 1.21E-05 1.52E+04 2.56E-01 6.24E-03
Methylene chloride 50 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 2.19E-03
2-Methylphenol 9.12E+01 7.40E-02 8.30E-06 2.60E+04 4.92E-05 1.20E-06
Naphthalene 2.00E+03 5.90E-02 7.50E-06 3.10E+01 1.98E-02 4.83E-04
Nitrobenzene 123 6.46E+01 7.60E-02 8.60E-06 2.09E+03 9.84E-04 2.40E-05
N-Nitrosodiphenylamine 1.29E+03 3.12E-02 6.35E-06 3.51E+01 2.05E-04 5.00E-06
N-Nitrosodi-n-propylamine 2.40E+01 5.45E-02 8.17E-06 9.89E+03 9.23E-05 2.25E-06
PCBs 3.09E+05 7.00E-01
Pentachlorophenol 266 5.92E+02 5.60E-02 6.10E-06 1.95E+03 1.00E-06 2.44E-08
Phenol 94 2.88E+01 8.20E-02 9.10E-06 8.28E+04 1.63E-05 3.98E-07
Pyrene 202 1.05E+05 2.72E-02 7.24E-06 1.35E-01 4.51E-04 1.10E-05
Styrene 104 7.66E+02 7.10E-02 8.00E-06 3.10E+02 1.13E-01 2.76E-03
1,1,2,2-Tetrachloroethane 168 9.33E+01 7.10E-02 7.90E-06 2.97E+03 1.41E-02 3.44E-04
Tetrachloroethene 166 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01 1.84E-02
Toluene 92 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 6.63E-03
Toxaphene 414 2.57E+05 1.16E-02 4.34E-06 7.40E-01 2.46E-04 6.00E-06
1,2,4,Trichlorobenzene 181 1.78E+03 3.00E-02 8.23E-06 3.00E+02 5.82E-02 1.42E-03
1,1,1-Trichloroethane 133 1.10E+02 7.80E-02 8.80E-06 1.33E+03 7.05E-01 1.72E-02
1,1,2-Trichloroethane 133 5.01E+01 7.80E-02 8.80E-06 4.42E+03 3.74E-02 9.12E-04
Trichloroethene 131 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 1.03E-02
2,4,5-Trichlorophenol 197 1.60E+03 2.91E-02 7.03E-06 1.20E+03 1.78E-04 4.34E-06
2,4,6-Trichlorophenol 197 3.81E+02 3.18E-02 6.25E-06 8.00E+02 3.19E-04 7.78E-06
Vinyl acetate 5.25E+00 8.50E-02 9.20E-06 2.00E+04 2.10E-02 5.12E-04
Vinyl chloride 63 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 2.71E-02
m-Xylene 106 4.07E+02 7.00E-02 7.80E-06 1.61E+02 3.01E-02 7.34E-04
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Chemical Properties

o-Xylene 106 3.63E+02 8.70E-02 1.00E-05 1.78E+02 2.13E-01 5.20E-03
p-Xylene 106 3.89E+02 7.69E-02 8.44E-06 1.85E+02 3.14E-01 7.66E-03
Xylenes, total 106 4.07E+00 7.00E-02 7.80E-06 1.61E+02 3.01E-01 7.34E-03

Page 3



Derivation of Volatilization Factor
Source: Soil Screening Guidance

Relevant Equations:

Parameter Value Definition
Q/C = : 68.81 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 3.2E+07 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
θw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
θa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical Cs Koc Di Dw S H' Kd Da VF Csat CaV
(mg/kg) (cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg) (mg/m3)

IR Area
1,1-Dichloroethene 0.17 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 3.53E-01 7.82E-03 2.58E+02 1.48E+03 6.59E-04
1,2-Dichloroethene (total) 33 3.55E+01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 2.13E-01 1.90E-03 5.24E+02 1.21E+03 6.30E-02
Tetrachloroethene 52 1.55E+02 7.20E-02 8.20E-06 2.00E+02 7.54E-01 9.30E-01 2.47E-03 4.60E+02 2.35E+02 1.13E-01
Trichloroethene 0.025 1.66E+02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 9.96E-01 1.51E-03 5.87E+02 1.29E+03 4.26E-05
Vinyl Chloride 0.94 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 1.12E-01 1.49E-02 1.87E+02 1.16E+03 5.02E-03
Anthracene 0.498 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 1.77E+02 2.63E-08 1.41E+05 7.69E+00 3.54E-06
Benzo(a)anthracene 1.053 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 2.39E+03 1.80E-10 1.70E+06 2.24E+01 6.19E-07
Benzo(a)pyrene 0.864 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 6.12E+03 2.67E-11 4.42E+06 9.91E+00 1.95E-07
Benzo(b)fluoranthene 1.562 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 7.38E+03 7.47E-10 8.35E+05 1.11E+01 1.87E-06
Indeno(1,2,3-cd)pyrene 0.673 3.47E+06 1.90E-02 5.55E-06 2.20E-05 6.56E-05 2.08E+04 4.88E-12 1.03E+07 4.58E-01 4.43E-08
Aroclor-1254 16.429 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 9.06E+04 3.43E-13 3.90E+07 3.08E+04 4.21E-07
Copper 79.004
Ch i 85 3
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Soil Protective of Groundwater
Source: Soil Screening Guidance

Relevant Equation:

Parameter Value Definition
Cw Chemical specific Target groundwater level (mg/L).
Koc Chemical specific Soil organic carbon partition coefficient (cm3/g).
H' Chemical specific Dimensionless Henry's Law Constant.
foc 0.002 Fraction organic carbon in soil (g/g).
θw 0.3 Water-filled soil porosity (Lpore/Lsoil).
Pb 1.5 Dry soil bulk density (kg/L).
Ps 2.65 Soil particle density (kg/L)
n 0.43 Soil porosity (Lpore/Lsoil).
θa 0.1340 Air-filled soil porosity (Lair/Lsoil).
DAF 20 Dilution Attenuation Factor (unitless).

Ct

Chemical Cw Koc H' No Dilution Dilution
(ug/L) (L/kg) (ug/kg) (ug/kg)

2,4,6-Trinitrotoluene 2.2 #N/A #N/A #N/A #N/A
2-Amino-4,6-dinitrotoluene 2 #N/A #N/A #N/A #N/A
HMX 1800 #N/A #N/A #N/A #N/A
RDX 6.1 #N/A #N/A #N/A #N/A
1,3,5-Trinitrobenzene 110 #N/A #N/A #N/A #N/A

Ct Cw Koc foc
w a H

Pb
= × × +

+ ×⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
⎥

θ θ '

4-Nitrotoluene 61 #N/A #N/A #N/A #N/A
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Ct Cw Koc foc
w a H
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= × × +
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Volatilzation from Groundwater to Outdoor Air - RME
Source: ASTM E 1739-95
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
H Chemical specific Henry's Law Constant, (cm3-H2O)/(cm3-air)
Uair 390 Wind speed above ground in mixing zone (cm/sec)
dair 200 ambient air mixing zone height, (cm)
W 1500 width of source parallel to groundwater flow direction, (cm)
hcap 5 thickness of capillary fringe, (cm)
hv 295 thickness of vadose zone, (cm)
Lgw 300 depth to groundwater (cm)
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec)
Dcap Chemical specific effective diffusion through capillary fringe, (cm2/sec)
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec)
Dair Chemical specific diffusion coefficient in air, (cm2/sec)
Dwater Chemical specific diffusion coefficient in water, (cm2/sec)
theta_as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil)
theta_ws 0.12 volumetric water content in vadose zone soils, (cm3-H2O/cm3-soil)
theta_T 0.38 total soil porosity, (cm3/cm3-soil)
theta_acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil)
theta_wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H2O/cm3-soil)

RME
Chemical Cw Dair Dwater S H' Ds Dcap Dws VF Cair

(mg/L) (cm2/sec) (cm2/sec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) mg/m3)/(mg/L (mg/m3)
1,1-Dichloroethylene 9.00E-02 1.04E-05 2.25E+03 1.07E+00 7.02E-03 1.35E-05 7.28E-04 4.99E-05
cis-1,2-Dichloroethene 1.30E-01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1.10E-03 1.18E-05 1.53E-06
#REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Methylene chloride 8.58E-03 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.88E-03 3.84E-05 1.79E-03 1.03E-05 8.83E-08
Trichloroethene 3.72E-02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 2.05E-05 7.64E-07
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Vapor Intrusion from Groundwater - RME
Source: ASTM E 1739-95
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
H Chemical specific Henry's Law Constant, (cm3-H2O)/(cm3-air)
ER 0.00023 enclosed space air exchange rate, L/sec
Lb 300 enclosed space volume/infiltration area ratio, (cm)
Lcrack 15 enclosed space foundaion or wall thickness, (cm)
n 0.01 areal fraction of cracks in foundation/walls, (cm2-cracks/cm2-total area)
hcap 5 thickness of capillary fringe, (cm)
hv 295 thickness of vadose zone, (cm)
Lgw 300 depth to groundwater (cm)
Dws Chemical specific effective diffusion coefficient between groundwater and soil (cm2/sec)
Dcrack Chemical specific effective diffusion through foundation cracks, (cm2/sec)
Dcap Chemical specific effective diffusion through capillary fringe, (cm2/sec)
Ds Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec)
Dair Chemical specific diffusion coefficient in air, (cm2/sec)
Dwater Chemical specific diffusion coefficient in water, (cm2/sec)
theta_as 0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil)
theta_ws 0.12 volumetric water content in vadose zone soils, (cm3-H2O/cm3-soil)
theta_T 0.38 total soil porosity, (cm3/cm3-soil)
theta_acap 0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil)
theta_wcap 0.342 volumetric water content in capillary fringe soils, (cm3-H2O/cm3-soil)
theta_wcrack 0.12 volumetric water content in foundation/wall cracks, (cm3-H2O/cm3-soil)
Theta_acrack 0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil)

Chemical Cw Dair Dwater S H' Ds Dcap Dws Dcrack VF1 VF Cair
(mg/L) (cm2/sec) (cm2/sec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) (cm2/sec) (mg/m3)

1,1-Dichloroethylene 0.00E+00 9.00E-02 1.04E-05 2.25E+03 1.07E+00 7.02E-03 1.35E-05 7.28E-04 7.02E-03 3.52E-05 2.48E-02 0.00E+00
cis-1,2-Dichloroethene 1.30E-01 7.36E-02 1.13E-05 3.50E+03 1.67E-01 5.74E-03 2.27E-05 1.10E-03 5.74E-03 5.33E-05 4.54E-03 5.90E-04

#REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF! #REF!
Methylene chloride 8.58E-03 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.88E-03 3.84E-05 1.79E-03 7.88E-03 8.64E-05 3.64E-03 3.12E-05
Trichloroethene 3.72E-02 7.90E-02 9.10E-06 1.10E+03 4.22E-01 6.16E-03 1.44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 3.57E-04
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Shower Model

Volatilization From Showering - CTE
Source: Foster & Chrostowski, 1987.
SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

Parameter Value Definition
Ra 0.025 air exchange rate, (min-1)
Ds 10 shower duration, (min)
Dt 15 total time in bathroom, (min)
Fr 10 shower water flow rate, (L/min)
Sv 12 shower room air volume, (m3)
ts 2 shower dropler drop time, (sec)
d 1 shower droplet diameter, (mm)
T1 293 calibration water temperature, (K)
Ts 318 shower water temperature, (K)
m1 0.982 water viscosity at T1, (cp)
ms 0.616 water viscosity at Ts, (cp)
K 2.19 mass transfer coefficient, (min)

Chemical Cw MW H Kl Kg KL Kal Cwd S S x K
(mg/L) (g/mole) (atm-m3/mol (cm/hr) (cm/hr) (cm/hr) (cm/hr) mg/L Ra x CF

cis-1,2-Dichloroethene 1.30E-01 9.70E+01 4.07E-03 1.35E+01 1.29E+03 1.27E+01 1.67E+01 5.55E-02 4.62E-02 3.12E-02
Methylene chloride 8.58E-03 5.00E+01 2.19E-03 1.88E+01 1.80E+03 1.68E+01 2.21E+01 4.48E-03 3.73E-03 3.81E-02
Trichloroethene 3.72E-02 1.31E+02 1.03E-02 1.16E+01 1.11E+03 1.13E+01 1.49E+01 1.46E-02 1.21E-02 2.86E-02
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SSLs for Inhalation Volatiles
Source: Soil Screening Guidance

Relevant Equations:
Carcinogens

Noncarcinogens

Volatilzation Factor

Parameter Value Definition
TR = : 1.00E-06 Target cancer risk (unitless)
THQ = : 1 Target Hazard Quotient (unitless)
EF = : 350 Exposure Frequency (days/yr)
ED = : 30 Exposure duration (yrs)
ATc = : 70 Averaging Time -carcinogens (yrs)
ATn = : 30 Averaging Time -noncarcinogens (yrs)
URF = : Chemical specific Inhalation unit risk factor (ug/m3)-1

RfC = : Chemical specific Inhalation reference concentration (ug/m3)
Q/C = : 68.81 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
T = : 9.5E+08 Exposure interval (seconds).
pb = : 1.5 Dry soil bulk density (g/cm3).
ps = : 2.65 soil particle density (g/cm3).
n = : 0.434 Total soil porosity (Lpore/Lsoil).
θw = : 0.15 Water-filled soil porosity (Lpore/Lsoil).
θa = : 0.284 Air-filled soil porosity (Lair/Lsoil).
Di = : Chemical specific Diffusivity in air (cm2/sec).
H' = : Chemical specific Dimensionless Henry's Law Constant.
Dw = : Chemical specific Diffusivity in water (cm2/sec).
DA = : Chemical specific Apparent diffusivity (cm2/sec).
Kd = : Chemical specific Soil-water partition coefficient (cm3/g).
Koc = : Chemical specific Soil organic carbon partition coefficient (cm3/g).
foc = : 0.006 Fraction organic carbon in soil (g/g).

Chemical URF RfC Koc Di Dw S H' Kd Da VF SL-carc SL-ncarc Csat SSL
(ug/m3)-1 (ug/m3) (cm3/g) (cm2/sec) (cm2/sec) (mg/L) (cm3/g) (cm2/sec) (m3/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

IR Area
1,1-Dichloroethene 5.00E-05 NA 5.89E+01 9.00E-02 1.04E-05 2.25E+03 1.07E+00 3.53E-01 7.82E-03 1.41E+03 6.88E-02 NA 1.48E+03 6.88E-02
Toluene NA 0.4 1.82E+02 8.70E-02 8.60E-06 5.26E+02 2.72E-01 1.09E+00 1.01E-03 3.93E+03 NA 1.64E+03 6.54E+02 6.54E+02
Methylene Chloride 4.70E-07 3 1.17E+01 1.01E-01 1.17E-05 1.30E+04 8.98E-02 7.02E-02 2.58E-03 2.46E+03 1.27E+01 7.70E+03 2.43E+03 1.27E+01
1,1-Dichloroethane NA 0.5 3.16E+01 7.42E-02 1.05E-05 5.06E+03 2.30E-01 1.90E-01 2.73E-03 2.39E+03 NA 1.25E+03 1.69E+03 1.25E+03
Vinyl Chloride NA 1.86E+01 1.06E-01 1.23E-06 2.76E+03 1.11E+00 1.12E-01 1.49E-02 1.03E+03 NA NA 1.16E+03 NA
Anthracene NA 2.95E+04 3.24E-02 7.74E-06 4.34E-02 2.67E-03 1.77E+02 2.63E-08 7.71E+05 NA NA 7.69E+00 NA
Benzo(a)anthracene NA 3.98E+05 5.10E-02 9.00E-06 9.40E-03 1.37E-04 2.39E+03 1.80E-10 9.32E+06 NA NA 2.24E+01 NA
Benzo(a)pyrene NA 1 02E+06 4 30E 02 9 00E 06 1 62E 03 4 63E 05 6 12E+03 2 67E 11 2 42E+07 NA NA 9 91E+00 NA
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Benzo(a)pyrene NA 1.02E+06 4.30E-02 9.00E-06 1.62E-03 4.63E-05 6.12E+03 2.67E-11 2.42E+07 NA NA 9.91E+00 NA
Benzo(b)fluoranthene NA 1.23E+06 2.26E-02 5.56E-06 1.50E-03 4.55E-03 7.38E+03 7.47E-10 4.57E+06 NA NA 1.11E+01 NA
Indeno(1,2,3-cd)pyrene NA 3.47E+06 1.90E-02 5.55E-06 2.20E-05 6.56E-05 2.08E+04 4.88E-12 5.66E+07 NA NA 4.58E-01 NA
Aroclor-1254 NA 1.51E+07 3.51E-02 3.66E-06 3.40E-01 4.18E-06 9.06E+04 3.43E-13 2.14E+08 NA NA 3.08E+04 NA
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SSLs - Soil to Air Particulates

SSLs for Inhalation Volatiles
Source: Soil Screening Guidance

Relevant Equations:
Carcinogens

Noncarcinogens

where

Parameter Value Definition
TR = : 1.00E-06 Target cancer risk (unitless)
THQ = : 1 Target Hazard Quotient (unitless)
EF = : 350 Exposure Frequency (days/yr)
ED = : 30 Exposure duration (yrs)
ATc = : 70 Averaging Time -carcinogens (yrs)
ATn = : 30 Averaging Time -noncarcinogens (yrs)
URF = : Chemical specific Inhalation unit risk factor (ug/m3)-1

RfC = : Chemical specific Inhalation reference concentration (ug/m3)
Q/C = : 90.8 Inverse of mean conc. at center of source (g/m2-s per kg/m3).
V = : 0.5 Fraction of vegetative cover (unitless)
Um = : 4.69 mean annual wind speed (m/sec)
Ut = : 11.32 equivalent threshold windspeed at 7m (m/sec)
F(x) = : 0 194 fuction dependent on Um/Ut using Cowherd et al (unitless)
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F(x) = : 0.194 fuction dependent on Um/Ut using Cowherd et al. (unitless)
PEF = : 1.32E+09 Particulate Emmission Factor (m3/kg)

Chemical URF RfC SL-carc SL-ncarc SSL
(ug/m3)-1 (ug/m3) (mg/kg) (mg/kg) (mg/kg)

Arsenic 4.30E-03 NA 745 NA 745
Beryllium 2.40E-03 NA 1335 NA 1335
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC CRANE, INDIANA

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED.
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987.
ASSUMPTIONS ARE OUTLINED BELOW.

RELEVANT EQUATION:

WHERE: K = : 3.96 Mass transfer coefficient (min)
IRsh = : 10 Inhalation rate (L/min)

S = : Volatile chemical generation rate (mg/m3-min-shower)
EF = : 350 Exposure Frequency (days/year)
ED = : 24 Exposure Duration (years)
BW = : 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
Atn = : 8,760 Averaging time for noncarcinogenic exposures (days)
R = : 0 025 Air exchange rate (min-1)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×

Ra = : 0.025 Air exchange rate (min 1)

CF = : 1.00E+03 Convesrion Factor (L/m3)
Unit Dose
Lifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day)
Chronic Daily Intake = : 2.2E-02 (min-m3-shower)/(kg-day)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×

MU9Inhalationrisk.xls ShowerRisks Page 1 of 4



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC CRANE, INDIANA

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

Lifetime Cancer Reference Lifetime Percent Hazard Percent
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard

CHEMICAL (mg/m3- min Intake Intake Factor Risk Risk Quotient
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/day)-1 (mg/kg/day)

cis-1,2-Dichloroethene 4.62E-02 3.4E-04 1.0E-03 1.00E-02 NA NA 1.0E-01 79.2%
Methylene chloride 3.73E-03 2.8E-05 8.1E-05 1.60E-03 4.4E-08 0.1% NA NA
Trichloroethene 1.21E-02 9.0E-05 2.6E-04 4.00E-01 1.00E-02 3.6E-05 99.9% 2.6E-02 20.8%

Total 3.6E-05 100.0% 1.3E-01 100.0%
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED.
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987.
ASSUMPTIONS ARE OUTLINED BELOW.

RELEVANT EQUATION:

WHERE: K = : 3.96 Mass transfer coefficient (min)
IRsh = : 10 Inhalation rate (L/min)

S = : Volatile chemical generation rate (mg/m3-min-shower)
EF = : 350 Exposure Frequency (days/year)
ED = : 6 Exposure Duration (years)
BW = : 15 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days)
R = : 0 025 Air exchange rate (min-1)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×

Ra = : 0.025 Air exchange rate (min 1)

CF = : 1.00E+03 Convesrion Factor (L/m3)
Unit Dose
Lifetime Chronic Daily Intake = 8.7E-03 (min-m3-shower)/(kg-day)
Chronic Daily Intake = : 1.0E-01 (min-m3-shower)/(kg-day)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

Lifetime Cancer Reference Lifetime Percent Hazard Percent
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard

CHEMICAL (mg/m3- min Intake Intake Factor Risk Risk Quotient
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/day)-1 (mg/kg/day)

cis-1,2-Dichloroethene 4.62E-02 4.0E-04 4.7E-03 1.00E-02 NA NA 4.7E-01 79.2%
Methylene chloride 3.73E-03 3.2E-05 3.8E-04 1.60E-03 5.2E-08 0.1% NA NA
Trichloroethene 1.21E-02 1.1E-04 1.2E-03 4.00E-01 1.00E-02 4.2E-05 99.9% 1.2E-01 20.8%

Total 4.2E-05 100.0% 5.9E-01 100.0%
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC CRANE, INDIANA

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED.
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987.
ASSUMPTIONS ARE OUTLINED BELOW.

RELEVANT EQUATION:

WHERE: K = : 2.19 Mass transfer coefficient (min)
IRsh = : 10 Inhalation rate (L/min)

S = : Volatile chemical generation rate (mg/m3-min-shower)
EF = : 234 Exposure Frequency (days/year)
ED = : 7 Exposure Duration (years)
BW = : 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days)
R = : 0 025 Air exchange rate (min-1)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×

Ra = : 0.025 Air exchange rate (min 1)

CF = : 1.00E+03 Convesrion Factor (L/m3)
Unit Dose
Lifetime Chronic Daily Intake = 8.0E-04 (min-m3-shower)/(kg-day)
Chronic Daily Intake = : 8.0E-03 (min-m3-shower)/(kg-day)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC CRANE, INDIANA

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - CTE
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

Lifetime Cancer Reference Lifetime Percent Hazard Percent
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard

CHEMICAL (mg/m3- min Intake Intake Factor Risk Risk Quotient
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/day)-1 (mg/kg/day)

cis-1,2-Dichloroethene 4.62E-02 3.7E-05 3.7E-04 1.00E-02 NA NA 3.7E-02 79.2%
Methylene chloride 3.73E-03 3.0E-06 3.0E-05 1.60E-03 4.8E-09 0.1% NA NA
Trichloroethene 1.21E-02 9.7E-06 9.7E-05 4.00E-01 1.00E-02 3.9E-06 99.9% 9.7E-03 20.8%

Total 3.9E-06 100.0% 4.7E-02 100.0%
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED.
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987.
ASSUMPTIONS ARE OUTLINED BELOW.

RELEVANT EQUATION:

WHERE: K = : 2.19 Mass transfer coefficient (min)
IRsh = : 10 Inhalation rate (L/min)

S = : Volatile chemical generation rate (mg/m3-min-shower)
EF = : 234 Exposure Frequency (days/year)
ED = : 2 Exposure Duration (years)
BW = : 15 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
Atn = : 730 Averaging time for noncarcinogenic exposures (days)
R = : 0 025 Air exchange rate (min-1)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×

Ra = : 0.025 Air exchange rate (min 1)

CF = : 1.00E+03 Convesrion Factor (L/m3)
Unit Dose
Lifetime Chronic Daily Intake = 1.1E-03 (min-m3-shower)/(kg-day)
Chronic Daily Intake = : 3.7E-02 (min-m3-shower)/(kg-day)

Intake
S IR K EF ED

BW AT R CF
SW

a
=

× × × ×
× × ×
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER

SITE NAME: SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE
MEDIA: GROUNDWATER TO INDOOR AIR
DATE:

Lifetime Cancer Reference Lifetime Percent Hazard Percent
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard

CHEMICAL (mg/m3- min Intake Intake Factor Risk Risk Quotient
- shower) (mg/kg/day) (mg/kg/day) (mg/kg/day)-1 (mg/kg/day)

cis-1,2-Dichloroethene 4.62E-02 4.9E-05 1.7E-03 1.00E-02 NA NA 1.7E-01 79.2%
Methylene chloride 3.73E-03 4.0E-06 1.4E-04 1.60E-03 6.4E-09 0.1% NA NA
Trichloroethene 1.21E-02 1.3E-05 4.5E-04 4.00E-01 1.00E-02 5.2E-06 99.9% 4.5E-02 20.8%

Total 5.2E-06 100.0% 2.2E-01 100.0%
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TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA
Scenario Timeframe:  Future
Receptor Population:   Construction Workers
Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface and METHYLENE CHLORIDE 1.1E-12 1.1E-12 METHYLENE CHLORIDE Liver 1.8E-07 1.8E-07
Subsurface Soil TETRACHLOROETHENE 3.8E-12 3.8E-12 TETRACHLOROETHENE Liver 5.1E-07 5.1E-07

TRICHLOROETHENE 1.1E-12 1.1E-12 TRICHLOROETHENE CNS 1.2E-06 1.2E-06

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 5.3E-06 5.3E-06

BENZO(A)ANTHRACENE 7.3E-10 3.5E-10 1.1E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.6E-09 3.1E-09 9.8E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 3.6E-06 1.7E-06 5.3E-06

AROCLOR-1254 3.1E-09 1.6E-09 4.7E-09 AROCLOR-1254 mmunological, Nails 5.5E-03 2.8E-03 8.3E-03

PENTACHLOROPHENOL 4.5E-12 4.1E-12 8.6E-12 PENTACHLOROPHENOL Liver and Kidney 8.8E-08 7.9E-08 1.7E-07

ALUMINUM ALUMINUM Body Weight 2.7E-02 2.7E-02

ANTIMONY ANTIMONY Lifespan 6.2E-03 6.2E-03

BARIUM BARIUM Blood 3.4E-03 3.4E-03

CHROMIUM CHROMIUM NOAEL 1.2E-02 1.2E-02

IRON IRON Liver, Blood, GI Trac 1.9E-01 1.9E-01

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 9.6E-03 9.6E-03

Methylene Chloride 3.0E-10 3.0E-10 Methylene Chloride Liver 4.6E-05 4.6E-05

Trichloroethene 7.5E-09 7.5E-09 Trichloroethene CNS 8.0E-03 8.0E-03

Dieldrin 1.7E-08 1.7E-08 Dieldrin Liver 1.5E-03 1.5E-03

Aluminum Aluminum Body Weight 2.4E-05 2.4E-05

Arsenic 4.1E-09 4.1E-09 Arsenic Skin, Vascular 6.3E-04 6.3E-04

Barium Barium Blood 3.3E-03 3.3E-03

Beryllium Beryllium Gastrointestinal 6.0E-03 6.0E-03

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
3.7E-04 3.7E-04

Iron Iron Liver, Blood, GI Tract 8.5E-03 8.5E-03

Manganese Manganese CNS 5.6E-01 5.6E-01

Nickel Nickel Decreased Organ/ 
Body Weights 4.4E-03 4.4E-03

Total Risk Across Surface Soil 1.6E-08 Total Hazard Index Across All Media and All Exposure Routes  8.6E-01

Total Risk Across Groundwater 2.9E-08

  Total  Liver HI = 2.0E-01

 Total Kidney HI = 1.7E-07

Total Risk Across All Media and All Exposure Routes  4.4E-08 Total Vascular HI = 1.0E-03

Total GI Tract HI = 2.1E-01

Total Skin HI = 6.3E-04

Total Blood HI = 2.2E-01

Total CNS HI = 5.7E-01

Total Immune System HI = 8.7E-03

Total Body Weight HI = 3.2E-02

Total Lifespan HI = 6.2E-03

Total Nails HI = 8.3E-03



TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE  WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Maintenance Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 1.3E-12 1.3E-12 METHYLENE CHLORIDE Liver 8.3E-09 8.3E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 4.8E-06 4.8E-06

BENZO(A)ANTHRACENE 3.7E-09 3.2E-09 6.8E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.2E-08 2.7E-08 5.9E-08 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 1.7E-06 1.5E-06 3.2E-06

PENTACHLOROPHENOL 9.8E-12 1.6E-11 2.6E-11 PENTACHLOROPHENOL Liver and Kidney 7.6E-09 1.3E-08 2.0E-08

ANTIMONY ANTIMONY Lifespan 2.6E-04 2.6E-04

Total Risk Across Surface Soil 6.6E-08 Total Hazard Index Across All Media and All Exposure Routes  2.6E-04

  Total  Liver HI = 2.8E-08

 Total Risk Across All Media and All Exposure Routes  6.6E-08 Total Kidney HI = 2.0E-08

Total Body Weight HI = 8.0E-06

Total Lifespan HI = 2.6E-04



TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Occupational Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 1.4E-11 1.4E-11 METHYLENE CHLORIDE Liver 8.6E-08 8.6E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 5.0E-05 5.0E-05

BENZO(A)ANTHRACENE 3.8E-08 3.3E-08 7.1E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.3E-07 2.8E-07 6.2E-07 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 1.8E-05 1.5E-05 3.3E-05

PENTACHLOROPHENOL 1.0E-10 1.7E-10 2.7E-10 PENTACHLOROPHENOL Liver and Kidney 7.9E-08 1.3E-07 2.1E-07

ANTIMONY ANTIMONY Lifespan 2.7E-03 2.7E-03

Total Risk Across Surface Soil 6.9E-07 Total Hazard Index Across All Media and All Exposure Routes  2.7E-03

  Total  Liver HI = 3.0E-07

 Total Risk Across All Media and All Exposure Routes  6.9E-07 Total Kidney HI = 2.1E-07

Total Body Weight HI = 8.3E-05

Total Lifespan HI = 2.7E-03



TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Recreational Users

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 3.5E-12 3.5E-12 METHYLENE CHLORIDE Liver 1.8E-08 1.8E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 1.0E-05 1.0E-05

BENZO(A)ANTHRACENE 9.6E-09 5.0E-09 1.5E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 8.3E-08 4.4E-08 1.3E-07 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 3.7E-06 1.9E-06 5.6E-06

PENTACHLOROPHENOL 2.5E-11 2.6E-11 5.1E-11 PENTACHLOROPHENOL Liver and Kidney 1.7E-08 1.7E-08 3.3E-08

ANTIMONY ANTIMONY Lifespan 5.5E-04 5.5E-04

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 1.6E-03 2.0E-03 3.6E-03

Sediment Sediment Sediment AROCLOR-1248 6.6E-08 8.4E-07 9.1E-07 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 2.2E-03 2.2E-03

ARSENIC 8.0E-07 2.2E-06 3.0E-06 ARSENIC Skin, Vascular 4.1E-03 4.1E-03

IRON IRON Liver, Blood, GI 
Tract 1.3E-02 1.1E-02 2.4E-02

MANGANESE MANGANESE CNS 3.8E-03 3.8E-03

Total Risk Across Surface Soil 1.4E-07 Total Hazard Index Across All Media and All Exposure Routes  3.8E-02

Total Risk Across Surface Water

  Total Risk Across Sediment 3.9E-06 Total  Liver HI = 2.4E-02

 Total Kidney HI = 3.3E-08

Total Vascular HI = 4.1E-03

Total Risk Across All Media and All Exposure Routes  4.0E-06 Total GI Tract HI = 2.4E-02

Total Skin HI = 4.1E-03

Total Blood HI = 2.4E-02

Total CNS HI = 3.8E-03

Total Body Weight HI = 2.2E-03

Total Lifespan HI = 4.2E-03



TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 4.4E-11 4.4E-11 METHYLENE CHLORIDE Liver 1.1E-06 1.1E-06

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 6.5E-04 6.5E-04

BENZO(A)ANTHRACENE 1.2E-07 3.1E-08 1.5E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.0E-06 2.7E-07 1.3E-06 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 2.3E-04 6.0E-05 2.9E-04

PENTACHLOROPHENOL 3.2E-10 1.6E-10 4.8E-10 PENTACHLOROPHENOL Liver and Kidney 1.0E-06 5.2E-07 1.6E-06

ANTIMONY ANTIMONY Lifespan 3.5E-02 3.5E-02

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 1.0E-02 1.4E-02 2.4E-02

Sediment Sediment Sediment AROCLOR-1248 8.3E-07 2.3E-07 1.1E-06 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 1.4E-01 1.4E-01

ARSENIC 1.0E-05 6.0E-07 1.1E-05 ARSENIC Skin, Vascular 2.6E-01 2.6E-01

IRON IRON Liver, Blood, GI 
Tract 7.9E-01 1.6E-02 8.1E-01

MANGANESE MANGANESE CNS 2.4E-01 2.4E-01

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 1.2E+00 4.7E-01 7.6E-02 1.8E+00

Methylene Chloride 5.3E-07 5.2E-08 1.4E-08 5.9E-07 Methylene Chloride Liver 1.4E-02 3.6E-04 1.4E-02

Trichloroethene 3.4E-06 4.2E-05 3.8E-07 4.6E-05 Trichloroethene CNS 5.9E-01 1.2E-01 6.7E-02 7.8E-01

Dieldrin 1.8E-06 8.8E-07 2.7E-06 Dieldrin Liver 2.6E-02 1.3E-02 3.9E-02

Aluminum Aluminum Body Weight 3.4E-02 1.5E-04 3.4E-02

Arsenic 3.4E-05 1.5E-07 3.5E-05 Arsenic Skin, Vascular 8.9E-01 3.9E-03 8.9E-01

Barium Barium Blood 3.2E-01 2.0E-02 3.4E-01

Beryllium Beryllium Gastrointestinal 5.9E-02 3.7E-02 9.6E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
5.2E-01 2.3E-03 5.2E-01

Iron Iron Liver, Blood, GI 
Tract 1.2E+01 5.2E-02 1.2E+01

Manganese Manganese CNS 3.2E+01 3.5E+00 3.5E+01

Nickel Nickel Decreased Organ/ 
Body Weights 1.2E+00 2.7E-02 1.3E+00

Total Risk Across Surface Soil 1.5E-06 Total Hazard Index Across All Media and All Exposure Routes  5.4E+01

Total Risk Across Surface Water

  Total Risk Across Sediment 1.2E-05 Total  Liver HI = 1.3E+01

 Total Risk Across Groundwater 8.4E-05 Total Kidney HI = 1.6E-06

Total Vascular HI = 1.7E+00

Total Risk Across All Media and All Exposure Routes  9.7E-05 Total GI Tract HI = 1.3E+01

Total Skin HI = 1.2E+00

Total Blood HI = 1.5E+01

Total CNS HI = 3.6E+01

Total Body Weight HI = 1.4E+00

Total Lifespan HI = 5.9E-02

Total Immune System HI = 5.2E-01



TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Trespassers

Receptor Age:   Adolescent (6 to 17 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 1.0E-12 1.0E-12 METHYLENE CHLORIDE Liver 1.5E-08 1.5E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 8.5E-06 8.5E-06

BENZO(A)ANTHRACENE 2.9E-09 2.8E-09 5.7E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.5E-08 2.5E-08 4.9E-08 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 3.0E-06 3.0E-06 6.0E-06

PENTACHLOROPHENOL 7.6E-12 1.5E-11 2.2E-11 PENTACHLOROPHENOL Liver and Kidney 1.3E-08 2.6E-08 3.9E-08

ANTIMONY ANTIMONY Lifespan 4.5E-04 4.5E-04

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 2.7E-04 6.8E-04 9.4E-04

Sediment Sediment Sediment AROCLOR-1248 2.0E-08 2.1E-08 4.1E-08 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 1.8E-03 1.8E-03

ARSENIC 2.4E-07 5.5E-08 2.9E-07 ARSENIC Skin, Vascular 3.4E-03 3.4E-03

IRON IRON Liver, Blood, GI 
Tract 1.0E-02 7.7E-04 1.1E-02

MANGANESE MANGANESE CNS 3.1E-03 3.1E-03

Total Risk Across Surface Soil 5.5E-08 Total Hazard Index Across All Media and All Exposure Routes  2.1E-02

Total Risk Across Surface Water

  Total Risk Across Sediment 3.3E-07 Total  Liver HI = 1.1E-02

 Total Kidney HI = 3.9E-08

Total Vascular HI = 3.4E-03

Total Risk Across All Media and All Exposure Routes  3.9E-07 Total GI Tract HI = 1.1E-02

Total Skin HI = 3.4E-03

Total Blood HI = 1.1E-02

Total CNS HI = 3.1E-03

Total Body Weight HI = 1.8E-03

Total Lifespan HI = 1.4E-03



TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 1.9E-11 1.9E-11 METHYLENE CHLORIDE Liver 1.2E-07 1.2E-07

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 7.0E-05 7.0E-05

BENZO(A)ANTHRACENE 5.1E-08 2.7E-08 7.9E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.5E-07 2.4E-07 6.8E-07 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 2.5E-05 1.3E-05 3.8E-05

PENTACHLOROPHENOL 1.4E-10 1.4E-10 2.8E-10 PENTACHLOROPHENOL Liver and Kidney 1.1E-07 1.1E-07 2.2E-07

ANTIMONY ANTIMONY Lifespan 3.7E-03 3.7E-03

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 1.1E-02 1.3E-02 2.4E-02

Sediment Sediment Sediment AROCLOR-1248 3.6E-07 2.0E-07 5.6E-07 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 1.5E-02 1.5E-02

ARSENIC 4.3E-06 5.2E-07 4.8E-06 ARSENIC Skin, Vascular 2.8E-02 2.8E-02

IRON IRON Liver, Blood, GI 
Tract 8.5E-02 3.4E-03 8.8E-02

MANGANESE MANGANESE CNS 2.5E-02 2.5E-02

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 3.6E-01 1.0E-01 3.3E-02 4.9E-01

Methylene Chloride 6.0E-07 4.4E-08 2.3E-08 6.7E-07 Methylene Chloride Liver 3.9E-03 1.5E-04 4.1E-03

Trichloroethene 3.8E-06 3.6E-05 6.7E-07 4.1E-05 Trichloroethene CNS 1.7E-01 2.6E-02 3.0E-02 2.3E-01

Dieldrin 2.1E-06 1.6E-06 3.6E-06 Dieldrin Liver 7.6E-03 5.7E-03 1.3E-02

Aluminum Aluminum Body Weight 9.6E-03 5.0E-05 9.6E-03

Arsenic 3.9E-05 2.1E-07 3.9E-05 Arsenic Skin, Vascular 2.5E-01 1.3E-03 2.6E-01

Barium Barium Blood 9.2E-02 6.9E-03 9.9E-02

Beryllium Beryllium Gastrointestinal 1.7E-02 1.3E-02 2.9E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
1.5E-01 7.8E-04 1.5E-01

Iron Iron Liver, Blood, GI 
Tract 3.4E+00 1.8E-02 3.4E+00

Manganese Manganese CNS 9.0E+00 1.2E+00 1.0E+01

Nickel Nickel Decreased Organ/ 
Body Weights 3.5E-01 9.2E-03 3.6E-01

Total Risk Across Surface Soil 7.6E-07 Total Hazard Index Across All Media and All Exposure Routes  1.5E+01

Total Risk Across Surface Water

  Total Risk Across Sediment 5.4E-06 Total  Liver HI = 3.5E+00

 Total Risk Across Groundwater 8.4E-05 Total Kidney HI = 2.2E-07

6.3E-06 Total Vascular HI = 4.3E-01

Total Risk Across All Media and All Exposure Routes  9.1E-05 1.5E-05 Total GI Tract HI = 3.5E+00

8.7E-05 Total Skin HI = 2.8E-01

Total Blood HI = 4.1E+00

Total CNS HI = 1.1E+01

Total Body Weight HI = 3.9E-01

Total Lifespan HI = 2.8E-02

Total Immune System HI = 1.5E-01



TABLE 9.1a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA
Scenario Timeframe:  Future
Receptor Population:   Construction Workers
Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface and METHYLENE CHLORIDE 5.7E-13 5.7E-13 METHYLENE CHLORIDE Liver 8.9E-08 8.9E-08
Subsurface Soil TETRACHLOROETHENE 1.9E-12 1.9E-12 TETRACHLOROETHENE Liver 2.5E-07 2.5E-07

TRICHLOROETHENE 5.5E-13 5.5E-13 TRICHLOROETHENE CNS 5.9E-07 5.9E-07

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.7E-06 2.7E-06

BENZO(A)ANTHRACENE 3.7E-10 9.9E-11 4.7E-10 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.3E-09 9.0E-10 4.2E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 1.8E-06 4.8E-07 2.3E-06

AROCLOR-1254 1.6E-09 4.6E-10 2.0E-09 AROCLOR-1254 mmunological, Nails 2.8E-03 8.0E-04 3.6E-03

PENTACHLOROPHENOL 2.3E-12 1.2E-12 3.4E-12 PENTACHLOROPHENOL Liver and Kidney 4.4E-08 2.3E-08 6.7E-08

ALUMINUM ALUMINUM Body Weight 1.4E-02 1.4E-02

ANTIMONY ANTIMONY Lifespan 3.1E-03 3.1E-03

BARIUM BARIUM Blood 1.7E-03 1.7E-03

CHROMIUM CHROMIUM NOAEL 6.0E-03 6.0E-03

IRON IRON Liver, Blood, GI Trac 9.7E-02 9.7E-02

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 6.8E-03 6.8E-03

Methylene Chloride 2.1E-10 2.1E-10 Methylene Chloride Liver 3.2E-05 3.2E-05

Trichloroethene 5.5E-09 5.5E-09 Trichloroethene CNS 5.8E-03 5.8E-03

Dieldrin 1.3E-08 1.3E-08 Dieldrin Liver 1.1E-03 1.1E-03

Aluminum Aluminum Body Weight 1.5E-05 1.5E-05

Arsenic 2.6E-09 2.6E-09 Arsenic Skin, Vascular 4.1E-04 4.1E-04

Barium Barium Blood 2.1E-03 2.1E-03

Beryllium Beryllium Gastrointestinal 3.8E-03 3.8E-03

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
2.4E-04 2.4E-04

Iron Iron Liver, Blood, GI Tract 5.5E-03 5.5E-03

Manganese Manganese CNS 3.6E-01 3.6E-01

Nickel Nickel Decreased Organ/ 
Body Weights 2.8E-03 2.8E-03

Total Risk Across Surface Soil 6.7E-09 Total Hazard Index Across All Media and All Exposure Routes  5.2E-01

Total Risk Across Groundwater 2.1E-08

  Total  Liver HI = 1.0E-01

 Total Kidney HI = 6.7E-08

Total Risk Across All Media and All Exposure Routes  2.8E-08 Total Vascular HI = 6.5E-04

Total GI Tract HI = 1.1E-01

Total Skin HI = 4.1E-04

Total Blood HI = 1.1E-01

Total CNS HI = 3.7E-01

Total Immune System HI = 3.8E-03

Total Body Weight HI = 1.6E-02

Total Lifespan HI = 3.1E-03

Total Nails HI = 3.6E-03



TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE  WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Maintenance Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 1.2E-13 1.2E-13 METHYLENE CHLORIDE Liver 2.1E-09 2.1E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 1.2E-06 1.2E-06

BENZO(A)ANTHRACENE 3.3E-10 5.7E-11 3.9E-10 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.9E-09 4.9E-10 3.4E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 4.3E-07 7.3E-08 5.0E-07

PENTACHLOROPHENOL 8.8E-13 2.9E-13 1.2E-12 PENTACHLOROPHENOL Liver and Kidney 1.9E-09 6.3E-10 2.5E-09

ANTIMONY ANTIMONY Lifespan 6.4E-05 6.4E-05

Total Risk Across Surface Soil 3.7E-09 Total Hazard Index Across All Media and All Exposure Routes  6.6E-05

  Total  Liver HI = 4.6E-09

 Total Risk Across All Media and All Exposure Routes  3.7E-09 Total Kidney HI = 2.5E-09

Total Body Weight HI = 1.7E-06

Total Lifespan HI = 6.4E-05



TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Occupational Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 2.2E-12 2.2E-12 METHYLENE CHLORIDE Liver 3.8E-08 3.8E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.2E-05 2.2E-05

BENZO(A)ANTHRACENE 6.0E-09 1.0E-09 7.1E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 5.2E-08 9.0E-09 6.1E-08 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 7.8E-06 1.3E-06 9.1E-06

PENTACHLOROPHENOL 1.6E-11 5.3E-12 2.1E-11 PENTACHLOROPHENOL Liver and Kidney 3.5E-08 1.1E-08 4.6E-08

ANTIMONY ANTIMONY Lifespan 1.2E-03 1.2E-03

Total Risk Across Surface Soil 6.8E-08 Total Hazard Index Across All Media and All Exposure Routes  1.2E-03

  Total  Liver HI = 8.4E-08

 Total Risk Across All Media and All Exposure Routes  6.8E-08 Total Kidney HI = 4.6E-08

Total Body Weight HI = 3.1E-05

Total Lifespan HI = 1.2E-03



TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Recreational Users

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 2.6E-13 2.6E-13 METHYLENE CHLORIDE Liver 4.5E-09 4.5E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.6E-06 2.6E-06

BENZO(A)ANTHRACENE 7.2E-10 9.3E-11 8.1E-10 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.2E-09 8.1E-10 7.0E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 9.2E-07 1.2E-07 1.0E-06

PENTACHLOROPHENOL 1.9E-12 4.8E-13 2.4E-12 PENTACHLOROPHENOL Liver and Kidney 4.1E-09 1.0E-09 5.2E-09

ANTIMONY ANTIMONY Lifespan 1.4E-04 1.4E-04

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 4.1E-04 4.9E-04 9.0E-04

Sediment Sediment Sediment AROCLOR-1248 5.0E-09 2.5E-08 3.0E-08 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 5.5E-04 5.5E-04

ARSENIC 6.0E-08 6.5E-08 1.3E-07 ARSENIC Skin, Vascular 1.0E-03 1.0E-03

IRON IRON Liver, Blood, GI 
Tract 3.2E-03 1.1E-03 4.3E-03

MANGANESE MANGANESE CNS 9.4E-04 9.4E-04

Total Risk Across Surface Soil 7.8E-09 Total Hazard Index Across All Media and All Exposure Routes  7.9E-03

Total Risk Across Surface Water

  Total Risk Across Sediment 1.6E-07 Total  Liver HI = 4.3E-03

 Total Kidney HI = 5.2E-09

Total Vascular HI = 1.0E-03

Total Risk Across All Media and All Exposure Routes  1.6E-07 Total GI Tract HI = 4.3E-03

Total Skin HI = 1.0E-03

Total Blood HI = 4.3E-03

Total CNS HI = 9.4E-04

Total Body Weight HI = 5.5E-04

Total Lifespan HI = 1.0E-03



TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Trespassers

Receptor Age:   Adolescent (6 to 17 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 2.6E-13 2.6E-13 METHYLENE CHLORIDE Liver 3.7E-09 3.7E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.1E-06 2.1E-06

BENZO(A)ANTHRACENE 7.1E-10 2.3E-10 9.4E-10 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.2E-09 2.0E-09 8.2E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 7.5E-07 2.4E-07 9.9E-07

PENTACHLOROPHENOL 1.9E-12 1.2E-12 3.1E-12 PENTACHLOROPHENOL Liver and Kidney 3.4E-09 2.1E-09 5.4E-09

ANTIMONY ANTIMONY Lifespan 1.1E-04 1.1E-04

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 6.6E-05 1.4E-04 2.0E-04

Sediment Sediment Sediment AROCLOR-1248 4.9E-09 1.7E-09 6.7E-09 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 4.5E-04 4.5E-04

ARSENIC 6.0E-08 4.4E-09 6.4E-08 ARSENIC Skin, Vascular 8.4E-04 8.4E-04

IRON IRON Liver, Blood, GI 
Tract 2.6E-03 6.3E-05 2.6E-03

MANGANESE MANGANESE CNS 7.7E-04 7.7E-04

Total Risk Across Surface Soil 9.1E-09 Total Hazard Index Across All Media and All Exposure Routes  5.0E-03

Total Risk Across Surface Water

  Total Risk Across Sediment 7.1E-08 Total  Liver HI = 2.6E-03

 Total Kidney HI = 5.4E-09

Total Vascular HI = 8.4E-04

Total Risk Across All Media and All Exposure Routes  8.0E-08 Total GI Tract HI = 2.6E-03

Total Skin HI = 8.4E-04

Total Blood HI = 2.6E-03

Total CNS HI = 7.7E-04

Total Body Weight HI = 4.5E-04

Total Lifespan HI = 3.2E-04



TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 2.7E-12 2.7E-12 METHYLENE CHLORIDE Liver 6.0E-08 6.0E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 3.5E-05 3.5E-05

BENZO(A)ANTHRACENE 7.5E-09 9.8E-10 8.5E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.5E-08 8.5E-09 7.3E-08 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 1.2E-05 1.6E-06 1.4E-05

PENTACHLOROPHENOL 2.0E-11 5.0E-12 2.5E-11 PENTACHLOROPHENOL Liver and Kidney 5.6E-08 1.4E-08 6.9E-08

ANTIMONY ANTIMONY Lifespan 1.9E-03 1.9E-03

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 3.7E-03 4.4E-03 8.1E-03

Sediment Sediment Sediment AROCLOR-1248 3.5E-08 4.9E-09 4.0E-08 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 4.9E-03 4.9E-03

ARSENIC 4.2E-07 1.3E-08 4.3E-07 ARSENIC Skin, Vascular 9.3E-03 9.3E-03

IRON IRON Liver, Blood, GI 
Tract 2.8E-02 2.8E-04 2.9E-02

MANGANESE MANGANESE CNS 8.5E-03 8.5E-03

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 2.5E-01 3.7E-02 2.1E-02 3.1E-01

Methylene Chloride 1.2E-07 4.8E-09 4.5E-09 1.3E-07 Methylene Chloride Liver 2.7E-03 1.0E-04 2.8E-03

Trichloroethene 7.9E-07 3.9E-06 1.3E-07 4.8E-06 Trichloroethene CNS 1.2E-01 9.7E-03 1.9E-02 1.5E-01

Dieldrin 4.2E-07 3.0E-07 7.2E-07 Dieldrin Liver 5.3E-03 3.8E-03 9.1E-03

Aluminum Aluminum Body Weight 6.7E-03 2.2E-05 6.7E-03

Arsenic 8.0E-06 2.6E-08 8.0E-06 Arsenic Skin, Vascular 1.8E-01 5.7E-04 1.8E-01

Barium Barium Blood 6.5E-02 3.0E-03 6.8E-02

Beryllium Beryllium Gastrointestinal 1.2E-02 5.4E-03 1.7E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
1.0E-01 3.4E-04 1.0E-01

Iron Iron Liver, Blood, GI 
Tract 2.4E+00 7.7E-03 2.4E+00

Manganese Manganese CNS 6.3E+00 5.1E-01 6.8E+00

Nickel Nickel Decreased Organ/ 
Body Weights 2.5E-01 4.0E-03 2.5E-01

Total Risk Across Surface Soil 8.2E-08 Total Hazard Index Across All Media and All Exposure Routes  1.0E+01

Total Risk Across Surface Water

  Total Risk Across Sediment 4.7E-07 Total  Liver HI = 2.4E+00

 Total Risk Across Groundwater 1.4E-05 Total Kidney HI = 6.9E-08

Total Vascular HI = 2.9E-01

Total Risk Across All Media and All Exposure Routes  1.4E-05 Total GI Tract HI = 2.4E+00

Total Skin HI = 1.9E-01

Total Blood HI = 2.8E+00

Total CNS HI = 7.1E+00

Total Body Weight HI = 2.6E-01

Total Lifespan HI = 1.0E-02

Total Immune System HI = 1.0E-01



TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total



TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 9 - PESTICIDE CONTROL / R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil METHYLENE CHLORIDE 4.8E-12 4.8E-12 METHYLENE CHLORIDE Liver 3.8E-07 3.8E-07

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.2E-04 2.2E-04

BENZO(A)ANTHRACENE 1.3E-08 1.2E-09 1.5E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.2E-07 1.1E-08 1.3E-07 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 7.7E-05 7.0E-06 8.4E-05

PENTACHLOROPHENOL 3.6E-11 6.2E-12 4.2E-11 PENTACHLOROPHENOL Liver and Kidney 3.5E-07 6.0E-08 4.1E-07

ANTIMONY ANTIMONY Lifespan 1.2E-02 1.2E-02

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 3.4E-03 4.0E-03 7.4E-03

Sediment Sediment Sediment AROCLOR-1248 9.3E-08 9.1E-09 1.0E-07 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 4.6E-02 4.6E-02

ARSENIC 1.1E-06 2.3E-08 1.1E-06 ARSENIC Skin, Vascular 8.7E-02 8.7E-02

IRON IRON Liver, Blood, GI 
Tract 2.6E-01 1.8E-03 2.7E-01

MANGANESE MANGANESE CNS 7.9E-02 7.9E-02

Groundwater Water Onsite cis-1,2-Dichloroethene cis-1,2-Dichloroethene Blood 5.5E-01 1.7E-01 4.2E-02 7.6E-01

Methylene Chloride 7.8E-08 6.4E-09 2.5E-09 8.6E-08 Methylene Chloride Liver 6.0E-03 2.0E-04 6.2E-03

Trichloroethene 4.9E-07 5.2E-06 7.2E-08 5.8E-06 Trichloroethene CNS 2.6E-01 4.5E-02 3.8E-02 3.5E-01

Dieldrin 2.7E-07 1.7E-07 4.4E-07 Dieldrin Liver 1.2E-02 7.4E-03 1.9E-02

Aluminum Aluminum Body Weight 1.5E-02 4.9E-05 1.5E-02

Arsenic 5.0E-06 1.7E-08 5.1E-06 Arsenic Skin, Vascular 3.9E-01 1.3E-03 3.9E-01

Barium Barium Blood 1.4E-01 6.7E-03 1.5E-01

Beryllium Beryllium Gastrointestinal 2.6E-02 1.2E-02 3.8E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
2.3E-01 7.6E-04 2.3E-01

Iron Iron Liver, Blood, GI 
Tract 5.2E+00 1.7E-02 5.3E+00

Manganese Manganese CNS 1.4E+01 1.1E+00 1.5E+01

Nickel Nickel Decreased Organ/ 
Body Weights 5.4E-01 8.9E-03 5.5E-01

Total Risk Across Surface Soil 1.4E-07 Total Hazard Index Across All Media and All Exposure Routes  2.3E+01

Total Risk Across Surface Water

  Total Risk Across Sediment 1.2E-06 Total  Liver HI = 5.6E+00

 Total Risk Across Groundwater 1.1E-05 Total Kidney HI = 4.1E-07

Total Vascular HI = 7.1E-01

Total Risk Across All Media and All Exposure Routes  1.3E-05 Total GI Tract HI = 5.6E+00

Total Skin HI = 4.8E-01

Total Blood HI = 6.4E+00

Total CNS HI = 1.6E+01

Total Body Weight HI = 6.1E-01

Total Lifespan HI = 1.9E-02

Total Immune System HI = 2.3E-01



RAGS - PART D TABLES FOR SWMU 10

Selection of Exposure Pathways
SWMU10Table1.xls

COPC Selection
SWMU10Table2.1.xls - Surface Soil - Direct Contact
SWMU10Table2.2.xls - Surface Soil - Migration Pathways
SWMU10Table2.3.xls - Surface/Subsurface Soil - Direct Contact
SWMU10Table2.4.xls - Surface/Subsurface Soil - Migration Pathways
SWMU10Table2.5.xls - Groundwater
SWMU10Table2.6.xls - Surface Water
SWMU10Table2.7.xls - Sediment

Exposure Point Concentration Summary
SWMU10Table3.1.xls - Surface Soil
SWMU10Table3.2.xls - Surface/Subsurface Soil
SWMU10Table3.3.xls - Groundwater
SWMU10Table3.4.xls - Surface Water
SWMU10Table3.5.xls - Sediment

COPC Toxicity Information
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Table6.2.xls - Cancer - Inhalation

The following files contain RAGS-Part D Tables 4, 7, and 8.
Risk Assessment Calculations for Surface Soil
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Risk Assessment Calculations for Surface Water
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Risk Assessment Calculations for Sediment
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Risk Assessment Summary
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 10  - ROCKEYE
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Surface/ 
Subsurface Soil

Surface/ 
Subsurface Soil

Entire Site Excavation/Construction 
Workers

Adult Ingestion On-site Quant Infrequent excavation activities may occur at the site and 
excavation/construction projects may occur in the future.

Dermal On-site Quant Infrequent excavation activities may occur at the site and 
excavation/construction projects may occur in the future.

Air Vapors and Particulates in 
Air - Entire Site

Excavation/Construction 
Workers

Adult Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs for transfers from soil to air.

Surface Soil(2) Surface Soil Entire Site Maintenance Workers Adult Ingestion On-site None NSWC Crane is an active facility and maintenance activities , such as 
groundskeeping, may be performed at the site.

Dermal On-site None NSWC Crane is an active facility and maintenance activities , such as 
groundskeeping, may be performed at the site.

Occupational Workers Adult Ingestion On-site None SWMU 10 is currently an active site  and workers may be exposed during work-
related activities. 

Dermal On-site None SWMU 10 is currently an active site  and workers may be exposed during work-
related activities.

Trespassers Adolescent Ingestion On-site Quant(3) Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Workers and Trespassers Adult and 
Adolescent

Inhalation On-site Qual(4) Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs(5) for transfers from soil to air.

Groundwater Groundwater Surficial Aquifer Excavation/Construction 
Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site Quant Excavation/construction activities may occur at the site and workers may be 
exposed by direct contact with groundwater.

Groundwater/Air Surficial Aquifer Maintenance Workers, 
Occupational Workers, 

and Trespassers

Adult and 
Adolescent

Ingestion On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Dermal On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.

Inhalation On-site None Direct contact with groundwater does not occur under current land use.  
Shallow groundwater is not expected to be used as a domestic water supply.
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TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 10  - ROCKEYE
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Current/Future Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Construction/Excavation,
Maintenance, and 

Occupational Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Trespassers Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air On-site Streams, Ponded 
Water and Draingeways 

Workers and Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Construction/Excavation,
Maintenance, and 

Occupational Workers

Adult Ingestion On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Dermal On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Trespasser Adolescent Ingestion On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Dermal On-site Quant Although access to the base is controlled, once inside the base access to the 
study areas is not limited by any physical constraints.  

Adult Ingestion On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Dermal On-site None Potential risks are assumed to be similar to adolescent trespassers.  Risks for 
this receptor will be inferred using the calculated risks for the adolescent 
trespasser.

Air Vapors and Particulates in 
Air - Entire Site

Workers and Trespassers Adult and 
Adolescent

Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Future Surface Soil Surface Soil Entire Site Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Residents Child and 
Adult

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air Vapors and Particulates in 
Air - Entire Site

Recreational Users and 
Residents

Child and 
Adult

Inhalation On-site Qual Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs for transfers from soil to air.

Page 2 of 3



TABLE 1
SELECTION OF EXPOSURE PATHWAYS

SWMU 10  - ROCKEYE
NSWC CRANE, INDIANA

Scenario 
Timeframe Medium Exposure 

Medium Exposure Point Receptor Population Receptor 
Age

Exposure 
Route

On-Site/    
Off-Site

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway

Future Groundwater Groundwater Surficial Aquifer Recreational Users Adult Ingestion On-site None Direct contact with groundwater is not expected to occur for future recreational 
users.

Dermal On-site None Direct contact with groundwater is not expected to occur for future recreational 
users.

Residents Child and 
Adult

Ingestion On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Dermal On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Air Vapors Recreational Users Adult Inhalation On-site None Minimal exposure is anticipated (i.e., so low such that it is not worth 
quantifying).

Resident Child and 
Adult

Inhalation On-site Quant Although it is unlikely that shallow groundwater at the site would be used as a 
domestic water supply.  This scenario is included to aid in future risk 
management decisions.

Surface Water Surface Water On-site Streams, Ponded 
Water and Draingeways 

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Residents Child and 
Adult

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Recreational Users and 
Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Sediment Sediment On-site Streams, Ponded 
Water and Draingeways 

Recreational Users Adult Ingestion On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Dermal On-site Quant This scenario is evaluated on the assumption that the Facility would close and 
be turned into a state park in the future.

Residents Adult and 
Child

Ingestion On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Dermal On-site Quant Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions.

Air On-site Streams, Ponded 
Water and Draingeways 

Recreational Users and 
Residents

Child and 
Adult

Inhalation On-site None Minimal exposure to vapors emitted from surface water is anticipated (i.e., so 
low such that it is not worth quantifying).

Footnotes:
1    Surface/subsurface soil is defined as soil collected from 0 to 10 feet bgs; no exposure to soil at depths below 10 feet bgs is anticipated.
2    Surface soil is defined as soil collected from 0 to 2 feet below ground surface (bgs).
3     Quantitative.
4     Qualitative.
5     Soil Screening Levels (USEPA, May 1996).
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SWMU 10 - TABLE 2.1

OCCURRENCE, DISTRIBUTION, AND SELECTIONOF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 10 - ROCKEYE

NSWC CRANE, CRANE, INDIANA
PAGE 1 OF 2

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS        
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?            
(4)

Risk-Based 
COPC 

Screening 
Level (5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
SEMIVOLATILE ORGANICS
208-96-8 ACENAPHTHYLENE 0.47 J 0.47 J mg/kg 10SB030002 1/1  --- 0.47 NA 370(7) N 9500(7) IDEM No BSL
120-12-7 ANTHRACENE 0.11 J 0.11 J mg/kg 10SB030002 1/1  --- 0.11 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.53 J 0.53 J mg/kg 10SB030002 1/1  --- 0.53 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.99 J 0.99 J mg/kg 10SB030002 1/1  --- 0.99 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.96 J 0.96 J mg/kg 10SB030002 1/1  --- 0.96 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.86 J 0.86 J mg/kg 10SB030002 1/1  --- 0.86 NA 230(8) N 5500(8) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.74 J 0.74 J mg/kg 10SB030002 1/1  --- 0.74 NA 6.2 C 50 IDEM No BSL
218-01-9 CHRYSENE 0.56 J 0.56 J mg/kg 10SB030002 1/1  --- 0.56 NA 62 C 500 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.2 J 0.2 J mg/kg 10SB030002 1/1  --- 0.2 NA 0.062 C 0.5 IDEM Yes ASL
206-44-0 FLUORANTHENE 0 J 0 J mg/kg 10SB030002 1/1  --- 0.37 NA 230 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.61 J 0.61 J mg/kg 10SB030002 1/1  --- 0.61 NA 0.62 C 5 IDEM No BSL
85-01-8 PHENANTHRENE 0.1 J 0.1 J mg/kg 10SB030002 1/1  --- 0.13 NA 230(8) N 5500(8) IDEM No BSL
129-00-0 PYRENE 0.39 J 0.39 J mg/kg 10SB030002 1/1  --- 0.39 NA 230 N 5500 IDEM No BSL
EXPLOSIVES
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.53 0.53 mg/kg 10SB090002 1/10 0.5 0.53 NA 0.47(9) N NA IDEM Yes ASL
2691-41-0 HMX 1.3 55 mg/kg 10SB050002 5/10 0.5 55 NA 310 N NA IDEM No BSL
121-82-4 RDX 1.6 8 mg/kg 10SB030002 2/10 0.5 8 NA 4.4 C NA IDEM Yes ASL
INORGANICS
7429-90-5 ALUMINUM 1530 J 12200 J mg/kg 10SB050002 10/10  --- 12200 No 7600 N NA IDEM No BKG
7440-38-2 ARSENIC 0.87 9.3 J mg/kg 10SB090002 10/10  --- 9.3 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 46.8 J 117 J mg/kg 10SB050002 10/10  --- 117 No 540 N 23000 IDEM No BSL,BKG
7440-41-7 BERYLLIUM 1 J 1 J mg/kg 10SB050002 1/10 0.57 - 0.99 1 No 15 N 680 IDEM No BSL,BKG
7440-43-9 CADMIUM 1 J 3.4 J mg/kg 10SB020002 2/10 0.57 - 0.99 3.4 No 3.7 N 12 IDEM No BSL,BKG
7440-70-2 CALCIUM 960 J 249000 J mg/kg 10SB080002 10/10  --- 249000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 6.4 22 mg/kg 10SB090002 10/10  --- 22 No 30(10) C 430(10) IDEM No BSL,BKG
7440-48-4 COBALT 1.5 9.7 mg/kg 10SB090002 10/10  --- 9.7 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 2 12.3 J mg/kg 10SB020002 10/10  --- 12.3 No 310 N 13000 IDEM No BSL,BKG
7439-89-6 IRON 3420 J 26500 J mg/kg 10SB090002 10/10  --- 26500 No 2300 N NA IDEM No BKG
7439-92-1 LEAD 4.2 J 25.1 mg/kg 10SB090002 10/10  --- 25.1 No 400(11) N 400 IDEM No BSL,BKG
7439-95-4 MAGNESIUM 1010 J 14700 J mg/kg 10SB080002 10/10  --- 14700 Yes NA NA IDEM No NUT
7439-96-5 MANGANESE 78.1 674 J mg/kg 10SB090002 10/10  --- 674 No 180 N NA IDEM No BKG
7439-97-6 MERCURY 0.04 0.04 mg/kg 2, 10SB060002, 1 3/10 0.03 - 0.05 0.04 No 2.3(12) N 55 IDEM No BSL,BKG
7440-02-0 NICKEL 6.4 15.7 mg/kg 10SB080002 10/10  --- 15.7 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 321 J 506 J mg/kg 10SB050002 2/10 401 - 493 506 No NA NA IDEM No NUT, BKG
7440-62-2 VANADIUM 4.4 26.6 J mg/kg 10SB090002 10/10  --- 26.6 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 19.8 J 50 J mg/kg 10SB090002 10/10  --- 50 No 2300 N 100000 IDEM No BSL,BKG



SWMU 10 - TABLE 2.1

OCCURRENCE, DISTRIBUTION, AND SELECTIONOF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL
SWMU 10 - ROCKEYE

NSWC CRANE, CRANE, INDIANA
PAGE 2 OF 2

Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS        
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?            
(4)

Risk-Based 
COPC 

Screening 
Level (5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 1.5 J 10 J meq/100 g 10SB020002 2/2  --- 10 NA NA NA NA No NTX
pH 8 J 8.5 J S.U. 10SB080002 2/2  --- 8.5 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1600 1900 mg/kg 10SB020002 2/2  --- 1900 NA NA NA NA No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract service.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not a.ailable.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer sat = Soil saturation concentration..
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based Rationale Codes:
       COPC screening level and/or an ARAR/TBC(s). For Selection as a COPC:
7     Acenaphthene is used as a surrogate for acenaphthylene.   ASL = Above COPC screening level/ARAR/TBC.
8     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
9     Value is for aminodinitrotoluenes  (U.S. EPA, Region 3, October 2001) For Elimination as a COPC:
10   Hexavalent chromium.   BKG = Within background levels.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994).   BSL = Below COPC screening level/ARAR/TBC.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001).   NTX = No toxicity information.

  NUT = Essential nutrient.

Associated Samples: Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
10SB010002 10SB060002
10SB020002 10SB070002
10SB030002 10SB080002
10SB040002 10SB090002
10SB050002 10SB100002
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION PATHWAYS FROM SURFACE SOIL
SWMU 10 - ROCKEYE

NSWC CRANE, CRANE, INDIANA
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS       
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background ? 

(4)

USEPA 
Generic SSL 
for Migration 

to 
Groundwater 

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 
Groundwater 

(6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

SEMIVOLATILE ORGANICS
208-96-8 ACENAPHTHYLENE 0.47 J 0.47 J mg/kg 10SB030002 1/1  --- 0.47 NA 29(8) N NA 130(8) No BSL
120-12-7 ANTHRACENE 0.11 J 0.11 J mg/kg 10SB030002 1/1  --- 0.11 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.53 J 0.53 J mg/kg 10SB030002 1/1  --- 0.53 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.99 J 0.99 J mg/kg 10SB030002 1/1  --- 0.99 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.96 J 0.96 J mg/kg 10SB030002 1/1  --- 0.96 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.86 J 0.86 J mg/kg 10SB030002 1/1  --- 0.86 NA 210(9) N NA 570(9) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.74 J 0.74 J mg/kg 10SB030002 1/1  --- 0.74 NA 2 C NA 39 No BSL
218-01-9 CHRYSENE 0.56 J 0.56 J mg/kg 10SB030002 1/1  --- 0.56 NA 8 C NA 25 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.2 J 0.2 J mg/kg 10SB030002 1/1  --- 0.2 NA 0.08 C NA 18 Yes ASL
206-44-0 FLUORANTHENE 0.37 J 0 J mg/kg 10SB030002 1/1  --- 0.37 NA 210 N NA 880 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.61 J 0.61 J mg/kg 10SB030002 1/1  --- 0.61 NA 0.7 C NA 3.1 No BSL
85-01-8 PHENANTHRENE 0.13 J 0.1 J mg/kg 10SB030002 1/1  --- 0.13 NA 210(9) N NA 570(9) No BSL
129-00-0 PYRENE 0.39 J 0.39 J mg/kg 10SB030002 1/1  --- 0.39 NA 210 N NA 570 No BSL
EXPLOSIVES
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.53 0.53 mg/kg 10SB090002 1/10 0.5 0.53 NA NA N NA NA No NTX
2691-41-0 HMX 1.3 55 mg/kg 10SB050002 5/10 0.5 55 NA NA N NA NA No NTX
121-82-4 RDX 1.6 8 mg/kg 10SB030002 2/10 0.5 8 NA NA C NA NA No NTX
INORGANICS
7429-90-5 ALUMINUM 1530 J 12200 J mg/kg 10SB050002 10/10  --- 12200 No NA N NA NA No NTX, BKG
7440-38-2 ARSENIC 0.87 9.3 J mg/kg 10SB090002 10/10  --- 9.3 No 1 C 750 29 No BKG
7440-39-3 BARIUM 46.8 J 117 J mg/kg 10SB050002 10/10  --- 117 No 82 N 690000 1600 No BKG
7440-41-7 BERYLLIUM 1 J 1 J mg/kg 10SB050002 1/10 0.57 - 0.99 1 No 3 N 1300 63 No BSL,BKG
7440-43-9 CADMIUM 1 J 3.4 J mg/kg 10SB020002 2/10 0.57 - 0.99 3.4 No 0.4 N 1800 7.5 No BKG
7440-70-2 CALCIUM 960 J 249000 J mg/kg 10SB080002 10/10  --- 249000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 6.4 22 mg/kg 10SB090002 10/10  --- 22 No 2 C 270 38 No BKG
7440-48-4 COBALT 1.5 9.7 mg/kg 10SB090002 10/10  --- 9.7 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 2 12.3 J mg/kg 10SB020002 10/10  --- 12.3 No NA N NA 580 No BSL,BKG
7439-89-6 IRON 3420 J 26500 J mg/kg 10SB090002 10/10  --- 26500 No NA N NA NA No NTX, BKG
7439-92-1 LEAD 4.2 J 25.1 mg/kg 10SB090002 10/10  --- 25.1 No NA N NA 81 No BSL,BKG
7439-95-4 MAGNESIUM 1010 J 14700 J mg/kg 10SB080002 10/10  --- 14700 Yes NA NA NA No NUT
7439-96-5 MANGANESE 78.1 674 J mg/kg 10SB090002 10/10  --- 674 No NA N NA NA No NTX, BKG

7439-97-6 MERCURY 0.04 0.04 mg/kg

10SB090002, 
10SB060002, 
10SB050002 3/10 0.03 - 0.05 0.04 No 0.1 N 10 2.1 No BSL,BKG

7440-02-0 NICKEL 6.4 15.7 mg/kg 10SB080002 10/10  --- 15.7 No 7 N 13000 950 No BKG
7440-09-7 POTASSIUM 321 J 506 J mg/kg 10SB050002 2/10 401 - 493 506 No NA NA NA No NUT
7440-62-2 VANADIUM 4.4 26.6 J mg/kg 10SB090002 10/10  --- 26.6 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 19.8 J 50 J mg/kg 10SB090002 10/10  --- 50 No 620 N NA 14000 No BSL,BKG
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil

CAS       
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background ? 

(4)

USEPA 
Generic SSL 
for Migration 

to 
Groundwater 

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 
Groundwater 

(6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

MISCELLANEOUS PARAMETERS
CATION EXCHANGE CAPACITY 1.5 J 10 J meq/100 g 10SB020002 2/2  --- 10 NA NA NA NA No NTX
pH 8 J 8.5 J S.U. 10SB080002 2/2  --- 8.5 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1600 1900 mg/kg 10SB020002 2/2  --- 1900 NA NA NA NA No NTX

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for migration from soil to groundwater (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to NA = Not applicable/not available.
        groundwater value represents a dilution and attenuation factor (DAF) of 1. sat = Soil saturation concentration.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). 
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. Rationale Codes:
8     Acenaphthene is used as a surrogate for acenaphthylene. For Selection as a COPC:
9    Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above COPC screening level/ARAR/TBC.

For Elimination as a COPC:
  BKG = Within background levels.

Associated Samples:   BSL = Below COPC screening level/ARAR/TBC.
10SB010002 10SB060002   NTX = No toxicity information.
10SB020002 10SB070002   NUT = Essential nutrient.
10SB030002 10SB080002
10SB040002 10SB090002 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
10SB050002 10SB100002
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based 
COPC 

Screening 
Level (5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
Semi-Volatiles
83-32-9 ACENAPHTHENE 0.011 0.011 mg/kg 10SB030810 1/2 0.038 0.011 NA 370 N 9500 IDEM No BSL
208-96-8 ACENAPHTHYLENE 0.47 J 0.47 J mg/kg 10SB030002 1/2 0.008 0.47 NA 370(7) N 9500(7) IDEM No BSL
120-12-7 ANTHRACENE 0.11 J 0.11 J mg/kg 10SB030002 1/2 0.008 0.11 NA 2200 N 47000 IDEM No BSL
56-55-3 BENZO(A)ANTHRACENE 0.53 J 0.53 J mg/kg 10SB030002 1/2 0.008 0.53 NA 0.62 C 5 IDEM No BSL
50-32-8 BENZO(A)PYRENE 0.99 J 0.99 J mg/kg 10SB030002 1/2 0.008 0.99 NA 0.062 C 0.5 IDEM Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.96 J 0.96 J mg/kg 10SB030002 1/2 0.008 0.96 NA 0.62 C 5 IDEM Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.86 J 0.86 J mg/kg 10SB030002 1/2 0.008 0.86 NA 230(8) N 5500(8) IDEM No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.74 J 0.74 J mg/kg 10SB030002 1/2 0.008 0.74 NA 6.2 C 50 IDEM No BSL
218-01-9 CHRYSENE 0.56 J 0.56 J mg/kg 10SB030002 1/2 0.008 0.56 NA 62 C 500 IDEM No BSL
117-84-0 DI-N-OCTYL PHTHALATE 1 1 mg/kg 10SB030810 1/2 0.38 1.4 NA 240 N 3700 IDEM No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.2 J 0.2 J mg/kg 10SB030002 1/2 0.008 0.2 NA 0.062 C 0.5 IDEM Yes ASL
206-44-0 FLUORANTHENE 0.4 J 0.4 J mg/kg 10SB030002 1/2 0.008 0.37 NA 230 N 6300 IDEM No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.61 J 0.61 J mg/kg 10SB030002 1/2 0.008 0.61 NA 0.62 C 5 IDEM No BSL
85-01-8 PHENANTHRENE 0.13 J 0.13 J mg/kg 10SB030002 1/2 0.008 0.13 NA 230(8) N 5500(8) IDEM No BSL
129-00-0 PYRENE 0.39 J 0.39 J mg/kg 10SB030002 1/2 0.008 0.39 NA 230 N 5500 IDEM No BSL
Explosives
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.53 0.53 mg/kg 10SB090002 1/20 0.5 0.53 NA 0.47(9) N NA IDEM Yes ASL
2691-41-0 HMX 0.57 55 mg/kg 10SB050002 6/20 0.5 55 NA 310 N NA IDEM No BSL
121-82-4 RDX 1.6 8 mg/kg 10SB030002 2/20 0.5 8 NA 4.4 C NA IDEM Yes ASL
Inorganics
7429-90-5 ALUMINUM 1530 J 12200 J mg/kg 10SB050002 20/20  --- 12200 No 7600 N NA IDEM No BKG
7440-36-0 ANTIMONY 1 1.4 mg/kg 10SB050406 2/20 0.75 - 1 1.4 No 3.1 N 140 IDEM No BSL,BKG
7440-38-2 ARSENIC 0.09 J 12.2 J mg/kg 10SB090204 20/20  --- 12.2 No 0.39 C 3.9 IDEM No BKG
7440-39-3 BARIUM 21.1 J 122 J mg/kg 10SB020709 20/20  --- 122 No 540 N 23000 IDEM No BSL,BKG
7440-41-7 BERYLLIUM 1 J 1 J mg/kg 10SB050002 1/20 0.57 - 0.99 1 No 15 N 680 IDEM No BSL,BKG
7440-43-9 CADMIUM 1 J 3.4 J mg/kg 10SB020002 2/20 0.57 - 0.99 3.4 No 3.7 N 12 IDEM No BSL,BKG
7440-70-2 CALCIUM 525 J 249000 J mg/kg 10SB080002 18/20 408 - 457 249000 Yes NA NA IDEM No NUT
7440-47-3 CHROMIUM 5.0 27.6 mg/kg 10SB090204 20/20  --- 27.6 No 30(10) C 430(10) IDEM No BSL,BKG
7440-48-4 COBALT 1.5 20.6 mg/kg 10SB090204 20/20  --- 20.6 No 140 N NA IDEM No BSL,BKG
7440-50-8 COPPER 2 12.3 J mg/kg 10SB020002 20/20  --- 12.3 No 310 N 13000 IDEM No BSL,BKG
7439-89-6 IRON 2000 J 36600 J mg/kg 10SB090204 20/20  --- 36600 No 2300 N NA IDEM No BKG
7439-92-1 LEAD 4.2 J 25.1 mg/kg 10SB090002 20/20  --- 25.1 No 400(11) N 400 IDEM No BSL,BKG
7439-95-4 MAGNESIUM 819 J 14700 J mg/kg 10SB080002 20/20  --- 14700 Yes NA NA IDEM No NUT
7439-96-5 MANGANESE 18.8 J 1260 J mg/kg 10SB020709 20/20  --- 1260 No 180 N NA IDEM No BKG
7439-97-6 MERCURY 0.03 0.05 mg/kg B020709,10SB09 6/20 0.03 - 0.05 0.05 No 2.3(12) N 55 IDEM No BSL,BKG
7440-02-0 NICKEL 5.1 15.7 mg/kg 10SB080002 20/20  --- 15.7 No 160 N 6900 IDEM No BSL,BKG
7440-09-7 POTASSIUM 321 J 513 J mg/kg 10SB080406 3/20 401 - 493 513 No NA NA IDEM No NUT, BKG
7440-62-2 VANADIUM 2.6 J 33.8 J mg/kg 10SB090204 20/20  --- 33.8 No 55 N NA IDEM No BSL,BKG
7440-66-6 ZINC 7.1 J 50 J mg/kg 10SB090002 20/20  --- 50 No 2300 N 100000 IDEM No BSL,BKG
Miscellaneous Parameters

CATION EXCHANGE CAPACITY 1.5 J 10 J meq/100 gB020002, 10SB04 7/7  --- 10 NA NA NA IDEM No NTX
pH 5.2 J 8.5 J S.U. B080002,10SB08 7/7  --- 8.5 NA NA NA IDEM No NTX
TOTAL ORGANIC CARBON 1600 3200 mg/kg 10SB090204 6/7 1000 3200 NA NA NA IDEM No NTX
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS          
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

Risk-Based 
COPC 

Screening 
Level (5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a NA = Not applicable/not available.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer sat = Soil saturation concentration.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). Rationale Codes:
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based For Selection as a COPC:
       COPC screening level and/or an ARAR/TBC(s).   ASL = Above COPC screening level/ARAR/TBC.
7     Acenaphthene is used as a surrogate for acenaphthylene.
8     Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene. For Elimination as a COPC:
9     Value is for aminodinitrotoluenes  (U.S. EPA, Region 3, October 2001)   BKG = Within background levels.
10   Hexavalent chromium.   BSL = Below COPC screening level/ARAR/TBC.
11    OSWER soil screening level for residential land use (U.S. EPA, July 1994)   NTX = No toxicity information.
12   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001)   NUT = Essential nutrient.

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
Associated Sample:

10SB010002 10SB060002 10SB090204 10SB050406
10SB020002 10SB070002 10SB010810 10SB060507
10SB030002 10SB080002 10SB020709 10SB070406
10SB040002 10SB090002 10SB030810 10SB080406
10SB050002 10SB100002 10SB040305 10SB100608
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Point: Surface/Subsurface Soil

CAS        
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Site Above 
Background 

?           
(4)

USEPA 
Generic SSL 
for Migration 

to 
Groundwater 

USEPA 
Generic 
SSL for 

Soil to Air 
(5)

IDEM SSL for 
Migration to 

Groundwater (6)

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (7)

SEMIVOLATILE ORGANICS
83-32-9 ACENAPHTHENE 0.011 0.011 mg/kg 10SB030810 1/2 0.038 0.011 NA 29 N NA 130 No BSL
208-96-8 ACENAPHTHYLENE 0.47 J 0.47 J mg/kg 10SB030002 1/2 0.008 0.47 NA 29(8) N NA 130(8) No BSL
120-12-7 ANTHRACENE 0.11 J 0.11 J mg/kg 10SB030002 1/2 0.008 0.11 NA 590 N NA 51 No BSL
56-55-3 BENZO(A)ANTHRACENE 0.53 J 0.53 J mg/kg 10SB030002 1/2 0.008 0.53 NA 0.08 C NA 19 Yes ASL
50-32-8 BENZO(A)PYRENE 0.99 J 0.99 J mg/kg 10SB030002 1/2 0.008 0.99 NA 0.4 C NA 8.2 Yes ASL
205-99-2 BENZO(B)FLUORANTHENE 0.96 J 0.96 J mg/kg 10SB030002 1/2 0.008 0.96 NA 0.2 C NA 57 Yes ASL
191-24-2 BENZO(G,H,I)PERYLENE 0.86 J 0.86 J mg/kg 10SB030002 1/2 0.008 0.86 NA 210(9) N NA 570(9) No BSL
207-08-9 BENZO(K)FLUORANTHENE 0.74 J 0.74 J mg/kg 10SB030002 1/2 0.008 0.74 NA 2 C NA 39 No BSL
218-01-9 CHRYSENE 0.56 J 0.56 J mg/kg 10SB030002 1/2 0.008 0.56 NA 8 C NA 25 No BSL
117-84-0 DI-N-OCTYL PHTHALATE 1.4 1.4 mg/kg 10SB030810 1/2 0.38 1.4 NA 10000 N 10000 67000 No BSL
53-70-3 DIBENZO(A,H)ANTHRACENE 0.2 J 0.2 J mg/kg 10SB030002 1/2 0.008 0.2 NA 0.08 C NA 18 Yes ASL
206-44-0 FLUORANTHENE 0.37 J 0.37 J mg/kg 10SB030002 1/2 0.008 0.37 NA 210 N NA 880 No BSL
193-39-5 INDENO(1,2,3-CD)PYRENE 0.61 J 0.61 J mg/kg 10SB030002 1/2 0.008 0.61 NA 0.7 C NA 3.1 No BSL
85-01-8 PHENANTHRENE 0.13 J 0.13 J mg/kg 10SB030002 1/2 0.008 0.13 NA 210(9) N NA 570(9) No BSL
129-00-0 PYRENE 0.39 J 0.39 J mg/kg 10SB030002 1/2 0.008 0.39 NA 210 N NA 570 No BSL
EXPLOSIVES
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.53 0.53 mg/kg 10SB090002 1/20 0.5 0.53 NA NA N NA NA No NTX
2691-41-0 HMX 0.57 55 mg/kg 10SB050002 6/20 0.5 55 NA NA N NA NA No NTX
121-82-4 RDX 1.6 8 mg/kg 10SB030002 2/20 0.5 8 NA NA C NA NA No NTX
INORGANICS
7429-90-5 ALUMINUM 1530 J 12200 J mg/kg 10SB050002 20/20  --- 12200 No NA N NA NA No NTX, BKG
7440-36-0 ANTIMONY 1 1.4 mg/kg 10SB050406 2/20 0.75 - 1 1.4 No 0.3 N NA 5.4 No BKG
7440-38-2 ARSENIC 0.09 J 12.2 J mg/kg 10SB090204 20/20  --- 12.2 No 1 C 750 29 No BKG
7440-39-3 BARIUM 21.1 J 122 J mg/kg 10SB020709 20/20  --- 122 No 82 N 690000 1600 No BKG
7440-41-7 BERYLLIUM 1 J 1 J mg/kg 10SB050002 1/20 0.57 - 0.99 1 No 3 N 1300 63 No BSL,BKG
7440-43-9 CADMIUM 1 J 3.4 J mg/kg 10SB020002 2/20 0.57 - 0.99 3.4 No 0.4 N 1800 7.5 No BKG
7440-70-2 CALCIUM 525 J 249000 J mg/kg 10SB080002 18/20 408 - 457 249000 Yes NA NA NA No NUT
7440-47-3 CHROMIUM 5 27.6 mg/kg 10SB090204 20/20  --- 27.6 No 2 C 270 38 No BKG
7440-48-4 COBALT 1.5 20.6 mg/kg 10SB090204 20/20  --- 20.6 No NA N NA NA No NTX, BKG
7440-50-8 COPPER 2 12.3 J mg/kg 10SB020002 20/20  --- 12.3 No NA N NA 580 No BSL,BKG
7439-89-6 IRON 2000 J 36600 J mg/kg 10SB090204 20/20  --- 36600 No NA N NA NA No NTX, BKG
7439-92-1 LEAD 4.2 J 25.1 mg/kg 10SB090002 20/20  --- 25.1 No NA N NA 81 No BSL,BKG
7439-95-4 MAGNESIUM 819 J 14700 J mg/kg 10SB080002 20/20  --- 14700 Yes NA NA NA No NUT
7439-96-5 MANGANESE 18.8 J 1260 J mg/kg 10SB020709 20/20  --- 1260 No NA N NA NA No NTX, BKG
7439-97-6 MERCURY 0.03 0.05 mg/kg B020709,10SB090 6/20 0.03 - 0.05 0.05 No 0.1 N 10 2.1 No BSL,BKG
7440-02-0 NICKEL 5.1 15.7 mg/kg 10SB080002 20/20  --- 15.7 No 7 N 13000 950 No BKG
7440-09-7 POTASSIUM 321 J 513 J mg/kg 10SB080406 3/20 401 - 493 513 No NA NA NA No NUT
7440-62-2 VANADIUM 2.6 J 33.8 J mg/kg 10SB090204 20/20  --- 33.8 No 300 N NA NA No BSL,BKG
7440-66-6 ZINC 7.1 J 50 J mg/kg 10SB090002 20/20  --- 50 No 620 N NA 14000 No BSL,BKG
MISCELLANEOUS PARAMETERS

CATION EXCHANGE CAPACITY 1.5 J 10 J meq/100 gB020002, 10SB04 7/7  --- 10 NA NA NA NA No NTX
pH 5.2 J 8.5 J S.U. B080002,10SB080 7/7  --- 8.5 NA NA NA NA No NTX
TOTAL ORGANIC CARBON 1600 3200 mg/kg 10SB090204 6/7 1000 3200 NA NA NA NA No NTX
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Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  soil concentrations were COPC = Chemical of potential concern.
       compared to base-wide background data presented in the Basewide Background Soil Investigation Report IDEM = Indiana Department of Environmental Management, Risk Integrated System of
       (TtNUS, Inc., January 2001) by means of the Wilcoxon Rank Sum Test.  If the Wilcoxon Test                  Closure (RISC) residential levels for migration from soil to groundwater (IDEM, July 2001). 
       determined that a constituent concentration was not significanty different from background, that J = Estimated value.
       chemical was not selected as a COPC. N = Noncarcinogen.
5     Soil Screening Guidance: Technical Background Document.  (U.S. EPA, May 1996).  The migration to NA = Not applicable/not available.
        groundwater value represents a dilution and attenuation factor (DAF) of 1. sat = Soil saturation concentration.
6     Residential levels for migration from soil to groundwater (IDEM, July 2001). 
7     The chemical is selected as a COPC if the maximum detected concentration exceeds any screening level. Rationale Codes:
8     Acenaphthene is used as a surrogate for acenaphthylene. For Selection as a COPC:
9    Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.   ASL = Above COPC screening level/ARAR/TBC.

For Elimination as a COPC:
Associated Samples:   BKG = Within background levels.

  BSL = Below COPC screening level/ARAR/TBC.
10SB010002 10SB090204   NTX = No toxicity information.
10SB020002 10SB010810   NUT = Essential nutrient.
10SB030002 10SB020709
10SB040002 10SB030810
10SB050002 10SB040305 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
10SB060002 10SB050406
10SB070002 10SB060507
10SB080002 10SB070406
10SB090002 10SB080406
10SB100002 10SB100608
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Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration 
(4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

EXPLOSIVES
99-35-4 1,3,5-TRINITROBENZENE 2.7 J 3.5 J µg/L 10GW1701 2/17 0.29 - 1.7 3.5 NA 110 N NA FED-MCL No BSL

NA IDEM
118-96-7 2,4,6-TRINITROTOLUENE 5.8 J 56 J µg/L 10GWC5501 3/17 0.29 - 1.7 56 NA 2.2 C NA FED-MCL Yes ASL

NA IDEM
606-20-2 2,6-DINITROTOLUENE 1.5 1.5 µg/L 10GWC5501 1/17 0.29 - 1.7 1.5 NA 3.6 N NA FED-MCL Yes ASL

1.3 IDEM
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 2.8 20 µg/L 10GW1701 3/17 0.29 - 1.7 20 NA 0.22(7) N NA FED-MCL Yes ASL

NA IDEM
19406-51-0 4-AMINO-2,6-DINITROTOLUENE 1.7 J 18 µg/L 10GW1701 4/17 0.29 - 1.7 18 NA 0.22(7) N NA FED-MCL Yes ASL

NA IDEM
2691-41-0 HMX 12 240 µg/L 10GW1701 4/17 0.29 - 1.7 240 NA 180 N NA FED-MCL Yes ASL

NA IDEM
121-82-4 RDX 4.9 240 µg/L 10GWC5501 4/17 0.29 - 1.7 240 NA 0.61 C NA FED-MCL Yes ASL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 461 J 22300 J µg/L 10GW1601 5/17 200 22300 ND 3600 N 50 to 200(8) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.18 5.1 µg/L 10GWC33P201 9/17 1 5.1 ND 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 7.9 104 µg/L 10GW1701 17/17 0 104 17.9 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-41-7 BERYLLIUM 1.6 20.3 µg/L 10GW1601 4/17 1 20.3 ND 7.3 N 4 FED-MCL Yes ASL

4 IDEM
7440-43-9 CADMIUM 4.5 4.5 µg/L 10GW1601 1/17 1 4.5 ND 1.8 N 5 FED-MCL Yes ASL

5 IDEM
7440-70-2 CALCIUM 26100 337000 µg/L 10GWC31P301 15/17 5000 337000 17000 NA NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT 7.8 299 µg/L 10GW1601 11/17 3 299 ND 73 N NA FED-AL Yes ASL

NA IDEM
7440-50-8 COPPER 2.1 34.8 µg/L 10GWC41P301 6/17 2 34.8 ND 150 N 1300 FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 167 93700 µg/L 10GWC3501 16/17 100 93700 22000 1100 N 300(8) FED-MCL Yes ASL

NA IDEM
7439-92-1 LEAD 1.2 13.4 µg/L 10GW1601 2/17 1 13.4 ND 15 15 FED-MCL No BSL

NA IDEM
7439-95-4 MAGNESIUM 5370 J 326000 J µg/L 10GWC31P301 15/17 5000 326000 11800 NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 176 21800 µg/L 10GWC31P301 15/17 15 21800 897 88 N 50(8) FED-MCL Yes ASL

NA IDEM
7439-97-6 MERCURY 0.2 0.2 µg/L 10GW1701 1/17 0.2 0.2 ND 1.1(9) N 2 FED-MCL No BSL

2 IDEM
7440-02-0 NICKEL 12 695 µg/L 10GWC31P301 12/17 10 695 ND 73 N NA FED-MCL Yes ASL

730 IDEM
7440-09-7 POTASSIUM 8150 J 10200 J µg/L 10GWC4101 4/17 5000 10200 ND NA NA FED-MCL No NUT

NA IDEM
7782-49-2 SELENIUM 1.3 J 9.3 µg/L 10GWC41P301 7/17 1 9.3 ND 18 N 50 FED-MCL No BSL

50 IDEM
7440-23-5 SODIUM 6870 J 252000 µg/L 10GWC41P301 16/17 5000 252000 15700 NA NA FED-MCL No NUT

NA IDEM
7440-28-0 THALLIUM 1.2 1.2 µg/L 10GW1601 1/17 1 1.2 ND 0.24 N 2 FED-MCL Yes ASL

2 IDEM
7440-66-6 ZINC 11.8 1660 µg/L 10GW1601 12/17 10 1660 ND 1100 N 5000 FED-MCL Yes ASL

11000 IDEM
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Medium:  Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

CAS Number Chemical
Minimum 

Concentration   
(1)

Minimum 
Qualifier

Maximum 
Concentration   

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration 
(4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

FILTERED METALS
7440-39-3 BARIUM, FILTERED 27.5 27.5 µg/L 10GWC5701-F 1/1  --- 27.5 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 33400 33400 µg/L 10GWC5701-F 1/1 5000 33400 NA NA NA FED-MCL No NUT

NA IDEM
7440-48-4 COBALT, FILTERED 31.3 31.3 µg/L 10GWC5701-F 1/1 3 31.3 NA 73 N NA FED-AL No BSL

NA IDEM
7439-89-6 IRON, FILTERED 3510 3510 µg/L 10GWC5701-F 1/1 100 3510 NA 1100 N 300 FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 24600 J 24600 J µg/L 10GWC5701-F 1/1 5000 24600 NA NA NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE, FILTERED 3940 3940 µg/L 10GWC5701-F 1/1 15 3940 NA 88 N 50 FED-MCL Yes ASL

NA IDEM
7440-02-0 NICKEL, FILTERED 89.2 89.2 µg/L 10GWC5701-F 1/1 10 89.2 NA 73 N NA FED-MCL Yes ASL

730 IDEM
7440-23-5 SODIUM, FILTERED 22400 J 22400 J µg/L 10GWC5701-F 1/1 5000 22400 NA NA NA FED-MCL No NUT

NA IDEM
7440-66-6 ZINC, FILTERED 114 114 µg/L 10GWC5701-F 1/1 10 114 NA 1100 N 5000 FED-MCL No BSL

11000 IDEM
MISCELLANEOUS PARAMETERS
14797-55-8 NITRATE 40 300 µg/L 10GW0201 5/5  --- 300 NA 1000 N 10000 FED-MCL No BSL

NA IDEM
NITRITE/NITRATE 90 400 µg/L 10GW1701 3/12 10 - 250 400 NA 1000 N NA FED-MCL No BSL

NA IDEM

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     To determine whether metal concentrations were within background levels,  maximum groundwater concentrations were COPC = Chemical of potential concern.
       compared to concentrations in upgradient groundwater sample 10GWC5201.  If the concentration in the site groundwater J = Estimated value.
       concentration was less than the upgradient concentration, that metal was not selected as a COPC. N = Noncarcinogen.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a NA = Not analyzed / not applicable.
       targetHzard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer ND = Not detected.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). FED-AL = Federal action level (U.S. EPA, 2000).
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
       COPC screening level and/or an ARAR/TBC(s). IDEM = Indiana Department of Environmental Management, Risk Integrated System of
7   Value is for aminodinitrotoluenes  (U.S. EPA, Region 3, October 2001).                  Closure (RISC) residential closure levels for groundwater (IDEM, July 2001).
8   Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.).
9   Value is for mercuric chloride  (U.S. EPA, Region 3, October 2001). Rationale Codes:

For Selection as a COPC:
     ASL = Above COPC screening level/ARAR/TBC.

Associated Samples:
For Elimination as a COPC:

10GW0201 10GWC3501 10GWC26P10GWC41P301      BKG = Within background levels.
10GW0301 10GWC35P201 10GWC31010GWC5501      BSL = Below COPC screening level/ARAR/TBC.
10GW1601 10GWC3701 10GWC31P10GWC55P201      NTX = No toxicity information.
10GW1701 10GWC37P301 10GWC33010GWC5701      NUT = Essential nutrient.
10GWC2601 10GWC4101 10GWC33P10GWC5701-F

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS 
Number Chemical

Minimum 
Concentration  

(1)

Minimum 
Qualifier

Maximum 
Concentration  

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

EXPLOSIVES
118-96-7 2,4,6-TRINITROTOLUENE 1.6 4.4 µg/L 10SW0701 3/12 0.53 - 1.3 4.4 NA 2.2 C NA FED-MCL Yes ASL

NA IDEM
35572-78-2 2-AMINO-4,6-DINITROTOLUENE 0.41 J 0.41 J µg/L 10SW0401 1/12 0.36 - 1.3 0.41 NA 0.22 N NA FED-MCL Yes ASL

NA IDEM
19406-51-0 4-AMINO-2,6-DINITROTOLUENE 0.96 J 1.4 µg/L 10SW0701 3/12 0.53 - 1.3 1.4 NA 0.22 N NA FED-MCL Yes ASL

NA IDEM
2691-41-0 HMX 6.4 22 µg/L 10SW0701 7/12 0.82 - 1.2 22 NA 180 N NA FED-MCL No BSL

NA IDEM
121-82-4 RDX 1.9 18 µg/L 10SW0701 7/12 0.82 - 1.2 18 NA 0.61 C NA FED-MCL Yes ASL

NA IDEM
INORGANICS
7429-90-5 ALUMINUM 213 J 837 J µg/L 10SW0801 11/12 200 837 NA 3600 N 50 to 200(8) FED-MCL Yes ASL

NA IDEM
7440-38-2 ARSENIC 0.24 1.8 µg/L 10SW0901 12/12  --- 1.8 NA 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM 24.1 86.4 µg/L 10SW0901 12/12  --- 86.4 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM 6540 85900 µg/L 10SW0901 12/12  --- 85900 NA NA NA FED-MCL No NUT

NA IDEM
7440-50-8 COPPER 2 2 µg/L 10SW0901 1/12 2 2 NA 150 N 1000 FED-MCL No BSL

1300 IDEM
7439-89-6 IRON 181 J 1120 J µg/L 10SW1101 12/12  --- 1120 NA 1100 N 300 FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM 7560 J 11100 J µg/L 10SW0901 2/12 5000 11100 NA NA N NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE 25.7 J 125 J µg/L 10SW0801 10/12 15 125 NA 88 N 50 FED-MCL Yes ASL

NA IDEM
7440-23-5 SODIUM 5100 J 110000 J µg/L 10SW0901 10/12 5000 110000 NA NA NA FED-AL No NUT

NA IDEM
7440-66-6 ZINC 11.2 113 µg/L 10SW0901 2/12 10 113 NA 1100 N 5000 FED-MCL No BSL

11000 IDEM
FILTERED METALS
7440-36-0 ANTIMONY, FILTERED 1 1 µg/L 10SW0101-F 1/12 1 1 NA 1.5 N 6 FED-MCL No BSL

NA IDEM
7440-38-2 ARSENIC, FILTERED 0.17 1.6 µg/L 10SW0901-F 12/12  --- 1.6 NA 0.045 C 50 FED-MCL Yes ASL

50 IDEM
7440-39-3 BARIUM, FILTERED 23.1 80.3 µg/L 10SW0901-F 12/12  --- 80.3 NA 260 N 2000 FED-MCL No BSL

2000 IDEM
7440-70-2 CALCIUM, FILTERED 6360 80100 µg/L 10SW0901-F 12/12  --- 80100 NA NA N NA FED-MCL No NUT

NA IDEM
7439-89-6 IRON, FILTERED 111 962 µg/L 10SW1101-F 11/12 100 962 NA 1100 N 300 FED-MCL Yes ASL

NA IDEM
7439-95-4 MAGNESIUM, FILTERED 7260 J 10400 J µg/L 10SW0901-F 2/12 5000 10400 NA NA N NA FED-MCL No NUT

NA IDEM
7439-96-5 MANGANESE, FILTERED 16.8 139 µg/L 10SW1101-F 8/12 15 139 NA 88 N 50 FED-MCL Yes ASL

IDEM
7440-23-5 SODIUM, FILTERED 5280 J 106000 J µg/L 10SW0901-F 10/12 5000 106000 NA NA C NA FED-MCL No NUT

NA IDEM
7440-66-6 ZINC, FILTERED 10.3 102 µg/L 10SW0901-F 2/12 10 102 NA 1100 N 5000 FED-MCL No BSL

11000 IDEM
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Medium:  Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

CAS 
Number Chemical

Minimum 
Concentration  

(1)

Minimum 
Qualifier

Maximum 
Concentration  

(1)

Maximum 
Qualifier Units Location of Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects(2)

Concentration 
Used for 

Screening(3)

Upgradient 
Sample 

Concentration (4)

Risk-Based 
COPC 

Screening 
Level(5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 
Selection(6)

MISCELLANEOUS PARAMETERS
HARDNESS 27 260 µg/L 10SW0901 12/12  --- 260 NA NA N FED-MCL No BSL

N IDEM
14797-55-8 NITRATE 0.09 1.6 µg/L 10SW0901 12/12  --- 1.6 NA 1000 N 10000 FED-MCL No BSL

N IDEM
TOTAL SUSPENDED SOLIDS 3 J 50 J µg/L 10SW0901 10/12 2 50 NA NA N FED-MCL No BSL

N IDEM

Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2     Values presented are sample-specific quantitation limits. C = Carcinogen.
3     The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     No upgradient locations could be determined for surface water at SWMU 10.  Therefore, no constituents were eliminated on the basis of background. COPC = Chemical of potential concern.
5     The risk-based COPC screening level for tap water use is presented.   The value is based on a J = Estimated value.
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer N = Noncarcinogen.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). NA = Not analyzed / not applicable.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based ND = Not detected.
       COPC screening level and/or an ARAR/TBC(s). FED-AL = Federal action level (U.S. EPA, 2000).
7    Value is for aminodinitrotoluenes  (U.S. EPA, Region 3, October 2001). FED-MCL = Federal Maximum Contaminant Level (U.S. EPA, 2000).
8    Secondary MCL, based on aesthetic water quality (i.e., color, odor, taste, etc.). IDEM = Indiana Department of Environmental Management, Risk Integrated System of

                 Closure (RISC) residential closure levels for groundwater (IDEM, July 2001).

Associated Samples: Rationale Codes:
For Selection as a COPC:

10SW0101 10SW0501 10SW0901      ASL = Above COPC screening level/ARAR/TBC.
10SW0101-F 10SW0501-F 10SW0901-F For Elimination as a COPC:
10SW0201 10SW0601 10SW1001      BKG = Within background levels.

10SW0201-F 10SW0601-F 10SW1001-F      BSL = Below COPC screening level/ARAR/TBC.
10SW0301 10SW0701 10SW1101      NTX = No toxicity information.

10SW0301-F 10SW0701-F 10SW1101-F      NUT = Essential nutrient.
10SW0401 10SW0801 10SW1201

10SW0401-F 10SW0801-F 10SW1201-F Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Sediment
Exposure Point: Sediment

CAS       
Number Chemical

Minimum 
Concentration 

(1)

Minimum 
Qualifier

Maximum 
Concentration 

(1)

Maximum 
Qualifier Units

Location of 
Maximum 

Concentration

Detection 
Frequency  

(1)

Range of 
Nondetects (2)

Concentration 
Used for 

Screening (3)

Upgradient 
Sample 

Concentratio
n (4)

Risk-Based 
COPC 

Screening 
Level (5)

Potential 
ARAR/TBC 

Value

Potential 
ARAR/TBC 

Source

COPC 
Flag

Rationale for 
Contaminant 
Deletion or 

Selection (6)
EXPLOSIVES
2691-41-0 HMX 51 51 mg/kg 10SD070006 1/12 0.5 - 0.5 51 NA 310 N NA IDEM No BSL
INORGANICS
7429-90-5 ALUMINUM 4430 9190 mg/kg 10SD080006 12/12  --- 9190 NA 7600 N NA IDEM Yes ASL
7440-36-0 ANTIMONY 1.4 2.2 mg/kg 10SD050006 3/12 0.98 - 1.2 2.2 NA 3.1 N 140 IDEM No BSL
7440-38-2 ARSENIC 3.1 J 34.2 J mg/kg 10SD040006 12/12  --- 34.2 NA 0.39 C 3.9 IDEM Yes ASL
7440-39-3 BARIUM 45.2 J 276 J mg/kg 10SD120006 12/12  --- 276 NA 540 N 23000 IDEM No BSL
7440-41-7 BERYLLIUM 1.4 J 2.1 J mg/kg 10SD080006 5/12 0.98 - 1.2 2.1 NA 15 N 680 IDEM No BSL
7440-43-9 CADMIUM 1.3 J 2.4 J mg/kg 10SD070006 4/12 0.98 - 1.2 2.4 NA 3.7 N 12 IDEM No BSL
7440-70-2 CALCIUM 564 5920 mg/kg 10SD090006 12/12  --- 5920 NA NA NA IDEM No NUT
7440-47-3 CHROMIUM 9.0 J 65.7 J mg/kg 10SD040006 12/12  --- 65.7 NA 30(7) C 430(7) IDEM Yes ASL
7440-48-4 COBALT 6 J 51.8 J mg/kg 10SD080006 12/12  --- 51.8 NA 140 N NA IDEM No BSL
7440-50-8 COPPER 7.5 J 16.9 J mg/kg 10SD080006 12/12  --- 16.9 NA 310 N 13000 IDEM No BSL
7439-89-6 IRON 12100 J 71100 J mg/kg 10SD040006 12/12  --- 71100 NA 2300 N NA IDEM Yes ASL
7439-92-1 LEAD 13.3 J 37 J mg/kg 10SD040006 12/12  --- 37 NA 400(8) N 400 IDEM No BSL
7439-95-4 MAGNESIUM 613 1590 mg/kg 10SD090006 8/12 487 - 607 1590 NA NA NA IDEM No NUT
7439-96-5 MANGANESE 165 J 3900 J mg/kg 10SD120006 12/12  --- 3900 NA 180 N NA IDEM Yes ASL
7439-97-6 MERCURY 0.04 J 0.05 J mg/kg 10SD040006 2/12 0.03 - 0.07 0.05 NA 2.3 N 55 IDEM No BSL
7440-02-0 NICKEL 7.5 J 44.6 J mg/kg 10SD080006 12/12  --- 44.6 NA 160 N 6900 IDEM No BSL
7440-62-2 VANADIUM 13.2 J 63.2 J mg/kg 10SD040006 12/12  --- 63.2 NA 55 N NA IDEM Yes ASL
7440-66-6 ZINC 36.5 J 301 J mg/kg 10SD090006 12/12  --- 301 NA 2300 N 100000 IDEM No BSL
MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON 4000 J 22000 J mg/kg 10SD010006 12/12  --- 22000 NA NA NA IDEM No NTX
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Footnotes: Definitions:
1     Only the original of duplicate sample was used for COPC selection.  The duplicate was used for quality control purposes only. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/to be considered.
2    Values  presented are sample-specific quantitation limits. C = Carcinogen.
3    The maximum detected concentration is used for screening purposes. CAS = Chemical abstract services.
4     No upgradient locations could be determined for surface water at SWMU 10.  Therefore, no constituents were eliminated COPC = Chemical of potential concern.
       on the basis of background. IDEM = Indiana Department of Environmental Management, Risk Integrated System of
5     The risk-based soil COPC screening level for residential land use is presented.   The value is based on a                  Closure (RISC) residential levels for direct contact with soil (IDEM, July 2001). 
       target Hazard Quotient of 0.1 for noncarcinogens (denoted with a "N" flag) or an incremental cancer J = Estimated value.
       risk of 1E-6 for carcinogens (denoted with a "C" flag) (U.S. EPA, Region 9, October 2002). N = Noncarcinogen.
6     The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based NA = Not applicable/not available.
       COPC screening level and/or an ARAR/TBC(s). sat = Soil saturation concentration.
7     Hexavalent chromium.
8    OSWER soil screening level for residential land use (U.S. EPA, July 1994). Rationale Codes:

For Selection as a COPC:
  ASL = Above COPC screening level/ARAR/TBC.

Associated Samples:
For Elimination as a COPC:

10SD010006 10SD070006   BKG = Within background levels.
10SD020006 10SD080006   BSL = Below COPC screening level/ARAR/TBC.
10SD030006 10SD090006   NTX = No toxicity information.
10SD040006 10SD100006   NUT = Essential nutrient.
10SD050006 10SD110006
10SD060006 10SD120006 Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a COPC.



SWMU 10 - TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE  SOIL 

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface  Soil
Exposure Medium:  Surface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

BENZO(A)ANTHRACENE mg/kg 5.30E-01 NA 5.30E-01 J mg/kg 5.30E-01 Maximum N<10(1) 5.30E-01 Maximum N<10(1)

BENZO(A)PYRENE mg/kg 9.90E-01 NA 9.90E-01 J mg/kg 9.90E-01 Maximum N<10(1) 9.90E-01 Maximum N<10(1)

BENZO(B)FLUORANTHENE mg/kg 9.60E-01 NA 9.60E-01 J mg/kg 9.60E-01 Maximum N<10(1) 9.60E-01 Maximum N<10(1)

DIBENZO(A,H)ANTHRACENE mg/kg 2.00E-01 NA 2.00E-01 J mg/kg 2.00E-01 Maximum N<10(1) 2.00E-01 Maximum N<10(1)

2-AMINO-4,6-DINITROTOLUENE mg/kg 2.78E-01 NA 5.30E-01  mg/kg 3.23E-01 95%  UCL-T W - Test (2) 3.23E-01 95%  UCL-T W - Test (2)

RDX mg/kg 1.16E+00 NA 8.00E+00  mg/kg 3.42E+00 95%  UCL-T W - Test (2) 3.42E+00 95%  UCL-T W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 surface soil samples collected.  Therefore, maximum concentration is used for the exposure point concentration.
(2) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.

SWMU10Table3.1.xls



SWMU 10 - TABLE 3.2
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE  SOIL 

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface / Subsurface Soil
Exposure Medium:  Surface / Subsurface Soil
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

BENZO(A)ANTHRACENE mg/kg 2.67E-01 NA 5.30E-01 J mg/kg 5.30E-01 Maximum N<10(1) 5.30E-01 Maximum N<10(1)

BENZO(A)PYRENE mg/kg 4.97E-01 NA 9.90E-01 J mg/kg 9.90E-01 Maximum N<10(1) 9.90E-01 Maximum N<10(1)

BENZO(B)FLUORANTHENE mg/kg 4.82E-01 NA 9.60E-01 J mg/kg 9.60E-01 Maximum N<10(1) 9.60E-01 Maximum N<10(1)

DIBENZO(A,H)ANTHRACENE mg/kg 1.02E-01 NA 2.00E-01 J mg/kg 2.00E-01 Maximum N<10(1) 2.00E-01 Maximum N<10(1)

2-AMINO-4,6-DINITROTOLUENE mg/kg 2.64E-01 NA 5.30E-01  mg/kg 2.82E-01 95%  UCL-T W - Test (2) 2.82E-01 95%  UCL-T W - Test (2)

RDX mg/kg 7.05E-01 NA 8.00E+00  mg/kg 7.59E-01 95%  UCL-T W - Test (2) 7.59E-01 95%  UCL-T W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Less than 10 surface soil samples collected.  Therefore, maximum concentration is used for the exposure point concentration.
(2) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.

SWMU10Table3.2.xls



SWMU 10 - TABLE 3.3
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium:  Groundwater
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

2-AMINO-4,6-DINITROTOLUENE mg/L 2.06E-03 NA 2.00E-02  mg/L 4.06E-03 95%  UCL-T W - Test (1) 4.06E-03 95%  UCL-T W - Test (1)

4-AMINO-2,6-DINITROTOLUENE mg/L 2.52E-03 NA 1.80E-02 mg/L 6.49E-03 95%  UCL-T W - Test (1) 6.49E-03 95%  UCL-T W - Test (1)

2,4,6-TRINITROTOLUENE mg/L 4.20E-04 NA 1.50E-03 J mg/L 5.48E-04 95%  UCL-T W - Test (1) 5.48E-04 95%  UCL-T W - Test (1)

2,6-DINITROTOLUENE mg/L 5.46E-03 NA 5.60E-02 mg/L 1.61E-02 95%  UCL-T W - Test (1) 1.61E-02 95%  UCL-T W - Test (1)

HMX mg/L 2.39E-02 NA 2.40E-01 mg/L 2.40E-01 Maximum W - Test (2) 2.40E-01 Maximum W - Test (2)

RDX mg/L 1.78E-02 NA 2.40E-01 mg/L 1.15E-01 95%  UCL-T W - Test (1) 1.15E-01 95%  UCL-T W - Test (1)

ALUMINUM mg/L 1.96E+00 NA 2.23E+01 J mg/L 7.13E+00 95%  UCL-T W - Test (1) 7.13E+00 95%  UCL-T W - Test (1)

ARSENIC mg/L 1.05E-03 NA 5.10E-03 mg/L 1.70E-03 95%  UCL-T W - Test (3) 1.70E-03 95%  UCL-T W - Test (3)

BERYLLIUM mg/L 2.21E-03 NA 2.03E-02 mg/L 3.44E-03 95%  UCL-T W - Test (1) 3.44E-03 95%  UCL-T W - Test (1)

CADMIUM mg/L 7.35E-04 NA 4.50E-03 mg/L 8.65E-04 95%  UCL-T W - Test (1) 8.65E-04 95%  UCL-T W - Test (1)

COBALT mg/L 6.53E-02 NA 2.99E-01 mg/L 2.99E-01 Maximum W - Test (2) 2.99E-01 Maximum W - Test (2)

IRON mg/L 1.61E+01 NA 9.37E+01 mg/L 9.37E+01 Maximum W - Test (2) 9.37E+01 Maximum W - Test (2)

MANGANESE mg/L 5.05E+00 NA 2.18E+01 mg/L 2.18E+01 Maximum W - Test (2) 2.18E+01 Maximum W - Test (2)

NICKEL mg/L 1.66E-01 NA 6.95E-01 mg/L 6.95E-01 Maximum W - Test (2) 6.95E-01 Maximum W - Test (2)

THALLIUM mg/L 5.41E-04 NA 1.20E-03 mg/L 5.93E-04 95%  UCL-T W - Test (1) 5.93E-04 95%  UCL-T W - Test (1)

ZINC mg/L 2.12E-01 NA 1.66E+00  mg/L 1.66E+00 Maximum W - Test (2) 1.66E+00 Maximum W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
(2) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.
(3) Shapiro-Wilk W Test indicates data are log-normally distributed.

SWMU10Table3.3.xls



SWMU 10 - TABLE 3.4
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Surface Water
Exposure Medium:  Surface Water
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

2-AMINO-4,6-DINITROTOLUENE mg/L 4.37E-04 NA 4.10E-04 J mg/L 4.10E-04 Maximum W - Test (1) 4.10E-04 Maximum W - Test (1)

4-AMINO-2,6-DINITROTOLUENE mg/L 6.51E-04 NA 1.40E-03 mg/L 8.78E-04 95%  UCL-T W - Test (2) 8.78E-04 95%  UCL-T W - Test (2)

2,4,6-TRINITROTOLUENE mg/L 1.08E-03 NA 4.40E-03 mg/L 2.00E-03 95%  UCL-T W - Test (3) 2.00E-03 95%  UCL-T W - Test (3)

RDX mg/L 4.24E-03 NA 1.80E-02 mg/L 1.80E-02 Maximum W - Test (1) 1.80E-02 Maximum W - Test (1)

ALUMINUM mg/L 3.50E-01 NA 8.37E-01 J mg/L 4.93E-01 95%  UCL-T W - Test (2) 4.93E-01 95%  UCL-T W - Test (2)

ARSENIC mg/L 5.08E-04 NA 1.80E-03 mg/L 7.07E-04 95%  UCL-T W - Test (3) 7.07E-04 95%  UCL-T W - Test (3)

IRON mg/L 5.10E-01 NA 1.12E+00 J mg/L 7.10E-01 95%  UCL-T W - Test (2) 7.10E-01 95%  UCL-T W - Test (2)

MANGANESE mg/L 4.88E-02 NA 1.25E-01 J mg/L 1.12E-01 95%  UCL-T W - Test (2) 1.12E-01 95%  UCL-T W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);  
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) 95% UCL is greater than the maximum concentration.  Therefore, the maximum concentration is used as the EPC.
(2) Shapiro-Wilk W Test indicates data are log-normally distributed.
(3) Shapiro-Wilk W Test indicates that the distrubution of the data is undefined.  Best fit is a log-normal distribution.
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SWMU 10 - TABLE 3.5
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future
Medium:   Sediment
Exposure Medium:  Sediment
Exposure Point:  Entire Site

Chemical Units Arithmetic 95%  UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure

of  Mean Normal Detected Qualifier Units    

Potential   Data Concentration Medium Medium Medium Medium Medium Medium

Concern  EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

ALUMINUM mg/kg 6.67E+03 NA 9.19E+03  mg/kg 7.43E+03 95%  UCL-N W - Test (1) 7.43E+03 95%  UCL-N W - Test (1)

ARSENIC mg/kg 1.16E+01 NA 3.42E+01 J mg/kg 1.98E+01 95%  UCL-T W - Test (2) 1.98E+01 95%  UCL-T W - Test (2)

CHROMIUM mg/kg 2.35E+01 NA 6.57E+01 J mg/kg 3.84E+01 95%  UCL-T W - Test (2) 3.84E+01 95%  UCL-T W - Test (2)

IRON mg/kg 3.15E+04 NA 7.11E+04 J mg/kg 4.86E+04 95%  UCL-T W - Test (2) 4.86E+04 95%  UCL-T W - Test (2)

MANGANESE mg/kg 1.54E+03 NA 3.90E+03 J mg/kg 3.69E+03 95%  UCL-T W - Test (2) 3.69E+03 95%  UCL-T W - Test (2)

VANADIUM mg/kg 2.83E+01 NA 6.32E+01 J mg/kg 3.92E+01 95%  UCL-T W - Test (2) 3.92E+01 95%  UCL-T W - Test (2)

Statistics:  Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T);
                    Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N).

(1) Shapiro-Wilk W Test indicates data are normally distributed.
(2) Shapiro-Wilk W Test indicates data are log-normally distributed.

SWMU10Table3.5.xls



   
TABLE 5.1

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- ORAL/DERMAL
SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Dermal Primary Combined Sources of RfD: Dates of RfD:
of  Potential Subchronic Units Adjustment Factor(1) Dermal RfD Target Uncertainty/Modifying Target Organ Target Organ(3)

Concern RfD(2) Units Organ Factors

1,1-Dichloroethene chronic 9.0E-03 mg/kg-day 1 9.00E-03 mg/kg-day Liver 1,000 IRIS 11/20/01
Benzene chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day NA NCEA 09/25/01
Chloroform chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
cis-1,2-Dichloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Blood NA HEAST  07/97
Methylene Chloride chronic 6.0E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 IRIS 11/20/01
Tetrachloroethene chronic 1.0E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Trichloroethene chronic 6.0E-03 mg/kg-day 1 6.00E-03 mg/kg-day CNS NA NCEA 09/25/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Vinyl Chloride chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Liver 30 IRIS 11/20/01
Naphthalene chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Body Weight 3,000 IRIS 11/20/01
Bis(2-ethylhexyl)phthalate chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Liver 1,000 IRIS 11/20/01
Aroclor-1254 chronic 2.0E-05 mg/kg-day 1 2.00E-05 mg/kg-day Immunological, Nails 300 IRIS 11/20/01
Dieldrin chronic 5.0E-05 mg/kg-day 1 5.00E-05 mg/kg-day Liver 100 IRIS 11/20/01
Pentachlorophenol chronic 3.0E-02 mg/kg-day 1 3.00E-02 mg/kg-day Liver, Kidney 100 IRIS 11/20/01
2,4,6-Trinitrotoluene chronic 5.0E-04 mg/kg-day 1 5.00E-04 mg/kg-day Liver 1,000 IRIS 11/20/01
2,6-Dinitrotoluene chronic 1.0E-03 mg/kg-day 1 1.00E-03 mg/kg-day Liver NA HEAST  07/97
2-Amino-4,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
4-Amino-2,6-dinitrotoluene chronic 6.0E-05 mg/kg-day 1 6.00E-05 mg/kg-day Liver NA IRIS 11/20/01
HMX chronic 5.2E-02 mg/kg-day 1 5.20E-02 mg/kg-day Liver, Blood 1,000 IRIS 11/20/01
RDX chronic 3.0E-03 mg/kg-day 1 3.00E-03 mg/kg-day Prostate 100 IRIS 11/20/01
Aluminum chronic 1.0E+00 mg/kg-day 1 1.00E+00 mg/kg-day Immunological, Nails 300 NCEA 09/25/01
Antimony chronic 4.0E-04 mg/kg-day 0.15 6.00E-05 mg/kg-day Lifespan 1,000 IRIS 11/20/01
Arsenic chronic 3.0E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin, Vascular 3 IRIS 11/20/01
Barium chronic 7.0E-02 mg/kg-day 0.07 4.90E-03 mg/kg-day Blood 1,000 IRIS 11/20/01
Beryllium chronic 2.0E-03 mg/kg-day 0.007 1.40E-05 mg/kg-day Gastrointestinal 300 IRIS 11/20/01
Cadmium (diet) chronic 5.0E-04 mg/kg-day 0.025 1.25E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Cadmium (water) chronic 5.0E-04 mg/kg-day 0.05 2.50E-05 mg/kg-day Kidney 10 IRIS 11/20/01
Chromium chronic 1.5E+00 mg/kg-day 0.025 3.75E-02 mg/kg-day NOAEL 1,000 IRIS 11/20/01

Cobalt chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day
Cardiovascular, 
Immunological, 

Neurological
NA NCEA 09/25/01

Copper chronic 4.0E-02 mg/kg-day 1 4.00E-02 mg/kg-day NA HEAST  07/97
Iron chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Liver/Blood/GI Tract NA NCEA 09/25/01
Manganese (soil) chronic 7.0E-02 mg/kg-day 0.04 2.80E-03 mg/kg-day CNS 1 IRIS 11/20/01
Manganese (water) chronic 2.4E-02 mg/kg-day 0.04 9.60E-04 mg/kg-day CNS 1 IRIS 11/20/01
Mercury chronic 3.0E-04 mg/kg-day 0.07 2.10E-05 mg/kg-day CNS 1,000 IRIS 11/20/01

Nickel chronic 2.0E-02 mg/kg-day 0.04 8.00E-04 mg/kg-day Decreased body / 
organ weights 300 IRIS 11/20/01

Selenium chronic 5.0E-03 mg/kg-day 1 5.00E-03 mg/kg-day Blood/Skin/CNS 3 IRIS 11/20/01
Silver chronic 5.0E-03 mg/kg-day 0.04 2.00E-04 mg/kg-day Argyria 3 IRIS 11/20/01
Thallium chronic 7.0E-05 mg/kg-day 1 7.00E-05 mg/kg-day Liver NA IRIS 11/20/01
Vanadium chronic 7.0E-03 mg/kg-day 0.026 1.82E-04 mg/kg-day NOEL 100 HEAST  07/97
Zinc chronic 3.0E-01 mg/kg-day 1 3.00E-01 mg/kg-day Blood 3 IRIS 11/20/01
Cyanide chronic 2.0E-02 mg/kg-day 1 2.00E-02 mg/kg-day Weight Loss, Thyroid 500 IRIS 11/20/01

(1) USEPA, 2000 .
(2)  RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor)
(3) Dates of IRIS, HEAST, or NCEA

Notes:        RfD = Reference dose
                  CNS = Central Nervous System
                  IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
                  HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997)
                  NCEA = USEPA National Center for Environmental Assessment (USEPA Region 3 RBC Table, September 2001)
                  NA  = Not applicable/Not Available
                  NOAEL  = No Observed Adverse Effect Level 



  

TABLE 5.2

NON-CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Date

of  Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD:  

Concern RfC RfD Organ Factors Target Organ

Chloroform Chronic 3.0E-01 μg/m3 8.6E-05 mg/kg-day Liver NA NCEA 9/25/2001

cis-1,2-Dichloroethene Chronic 3.5E+01 μg/m3 1.0E-02 mg/kg-day Blood NA IRIS 11/20/2001

Vinyl Chloride Chronic 1.0E+02 μg/m3
2.9E-02 mg/kg-day Liver NA IRIS 11/20/2001

Notes:
      RfC = Reference Concentration
      RfD = Reference Dose
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)
      NCEA = USEPA National Center for Environmental Assessment



TABLE 6.1
CANCER TOXICITY DATA  FOR CHEMCIALS OF CONCERN-- ORAL/DERMAL

SWMUS 4, 5, 9, 10
NSWC CRANE. INDIANA

Chemical Oral CSF Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date(3)

of Potential  Adjustment Cancer Slope Factor(2) Cancer Guideline
Concern  Factor(1) Description  

1,1-Dichloroethene 6.0E-01 1 6.00E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Benzene 2.9E-02 1 2.90E-02 (mg/kg-day)-1 A IRIS 11/20/2001

Chloroform 6.1E-03 1 6.10E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Methylene Chloride 7.5E-03 1 7.50E-03 (mg/kg-day)-1 B2 IRIS 11/20/2001

Tetrachloroethene 5.2E-02 1 5.20E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Trichloroethene 1.1E-02 1 1.10E-02 (mg/kg-day)-1 B2 NCEA 9/25/2001

Vinyl Chloride (adult) 7.5E-01 1 7.50E-01 (mg/kg-day)-1 A IRIS 11/20/2001

Vinyl Chloride (early life) 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

Benzo(a)anthracene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(a)pyrene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Benzo(b)fluoranthene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Dibenzo(a,h)anthracene 7.3E+00 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Indeno(1,2,3-cd)pyrene 7.3E-01 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Bis(2-ethylhexyl)phthalate 1.4E-02 1 1.40E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001

Pentachlorophenol 1.2E-01 1 1.20E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1248 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1254 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

Aroclor-1260 2.0E+00 1 2.00E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001

2,4,6-Trinitrotoluene 3.0E-02 1 3.00E-02 (mg/kg-day)-1 C IRIS 11/20/2001

RDX 1.1E-01 1 1.10E-01 (mg/kg-day)-1 C IRIS 11/20/2001

Arsenic 1.5E+00 1 1.50E+00 (mg/kg-day)-1 A IRIS 11/20/2001

delta-BHC 6.3E+00 1 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 1.6E+01 1 1.60E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001

(1) USEPA, 2000). EPA Group:
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor)      A - Human carcinogen
(3) Dates of IRIS, HEAST, or NCEA.     B1 - Probable human carcinogen - indicates that limited human data are

              available
Notes:     B2 - Probable human carcinogen - indicates sufficient evidence in anima
      CSF = Cancer Slope Factor               inadequate or no evidence in humans 
      IRIS = Integrated Risk Information System, on-line database search (USEPA, November 2001)      C - Possible human carcinogen
      NCEA = USEPA National Center for Environmental Assessment      D - Not classifiable as a human carcinogen
                   (USEPA Region III RBC Table, September 2001)      E - Evidence of noncarcinogenicity



      

TABLE 6-2

CANCER TOXICITY DATA FOR CHEMICALS OF CONCERN -- INHALATION

SWMUS 4, 5, 9, 10

NSWC CRANE. INDIANA

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Date

of Potential  Slope Factor Cancer Guideline  

Concern   Description

1,1-Dichloroethene 5.0E-05 (mg/m3)-1 3.5E+03 1.75E-01 (mg/kg-day)-1 C IRIS 11/20/2001
Benzene 7.8E-06 (mg/m3)-1 3.5E+03 2.73E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Chloroform 2.3E-05 (mg/m3)-1 3.5E+03 8.10E-02 (mg/kg-day)-1 B2 IRIS 11/20/2001
Methylene Chloride 4.7E-07 (mg/m3)-1 3.5E+03 1.60E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Tetrachloroethylene (PCE) 5.8E-07 (mg/m3)-1 3.5E+03 2.03E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Trichloroethylene (TCE) 1.7E-06 (mg/m3)-1 3.5E+03 6.00E-03 (mg/kg-day)-1 B2 NCEA 9/25/2001
Vinyl chloride (child/adult) 8.8E-06 (mg/m3)-1 3.5E+03 3.08E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Vinyl chloride (adult) 4.4E-06 (mg/m3)-1 3.5E+03 1.54E-02 (mg/kg-day)-1 A IRIS 11/20/2001
Benz[a]anthracene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[a]pyrene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Benzo[b]fluoranthene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dibenz[ah]anthracene 8.9E-04 (mg/m3)-1 3.5E+03 3.10E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Indeno[1,2,3-cd]pyrene 8.9E-05 (mg/m3)-1 3.5E+03 3.10E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Polychlorinated Biphenyls (PCBs) 1.0E-04 (mg/m3)-1 3.5E+03 3.50E-01 (mg/kg-day)-1 B2 IRIS 11/20/2001
Dieldrin 4.6E-03 (mg/m3)-1 3.5E+03 1.61E+01 (mg/kg-day)-1 B2 IRIS 11/20/2001
delta-BHC 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B2 IRIS 11/20/2001
Beryllium 2.4E-03 (mg/m3)-1 3.5E+03 8.40E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001
Cadmium 1.8E-03 (mg/m3)-1 3.5E+03 6.30E+00 (mg/kg-day)-1 B1 IRIS 11/20/2001

Chromium VI 1.2E-02 (mg/m3)-1
3.5E+03 4.20E+01 (mg/kg-day)-1 A IRIS 11/20/2001

IRIS = Integrated Risk Information System (November 2001) EPA Group:

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen

NCEA = USEPA National Center for Environmental Assessment B1 - Probable human carcinogen - indicates that limited human data are available

                  (USEPA Region III RBC Table, September 2001) B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

         inadequate or no evidence in humans 

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity



SWMU 10 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU10SWAdultRes.xls



SWMU 10 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.9E-02
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.4E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.0E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.5E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.1E-02
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.9E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-02
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.4E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-03
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.9E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.5E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.9E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.5E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 3.1E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.3E-02

(total) 1.1E-01
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.6E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.7E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 7.8E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.8E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.6E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 5.8E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.9E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.5E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.8E-02

(total) 7.4E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.9E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.9E-07 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.3E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.9E-06 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.6E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.7E-05 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.9E-06
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.6E-04 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.6E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.0E-06
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.7E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-04 mg/kg-day (mg/kg-day)-1

(total) 2.9E-06
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 7.5E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.6E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 9.7E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 2.9E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.0E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.2E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.4E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

(total) 4.0E-07

 Total Risk Across All Exposure Routes/Pathways 3.3E-06



SWMU 10 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU10SWAdultResCTE.xls



SWMU 10 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.8E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.3E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.7E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.5E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.3E-03

(total) 3.8E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.6E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.5E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.7E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.7E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.1E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 8.2E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.9E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.9E-02

(total) 2.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   6.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.8E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.0E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.5E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.6E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.8E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.5E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.5E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.7E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.5E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-05 mg/kg-day (mg/kg-day)-1

(total) 2.8E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.9E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 4.0E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.7E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 3.0E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

(total) 4.8E-08

 Total Risk Across All Exposure Routes/Pathways 3.3E-07



SWMU 10 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU10SWChildRes.xls



SWMU 10 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.0E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.7E-02
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.2E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.7E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.1E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.0E-02
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.5E-02
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.3E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.3E-03
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.0E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.1E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.9E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.2E-02

(total) 1.1E-01
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.7E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.8E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 8.0E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.9E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.8E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 6.0E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.0E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.6E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.9E-02

(total) 7.6E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.8E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.0E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.9E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.4E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.3E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.9E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.3E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.1E-04 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.6E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.4E-05 mg/kg-day (mg/kg-day)-1

(total) 6.8E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.9E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.5E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 7.5E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 5.1E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.6E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.6E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.1E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.9E-06 mg/kg-day (mg/kg-day)-1

(total) 1.0E-07

 Total Risk Across All Exposure Routes/Pathways 7.8E-07



SWMU 10 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU10SWChildResCTE.xls



SWMU 10 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.5E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.8E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 7.5E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.7E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.4E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.5E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.1E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.2E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.0E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.0E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 9.5E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.0E-03

(total) 3.5E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 8.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.5E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.9E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.2E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.2E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.4E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.5E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.2E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 7.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.4E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.1E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.5E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.5E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.7E-02

(total) 2.4E-02

Total Hazard Index Across All Exposure Routes/Pathways   5.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.0E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.9E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.5E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.4E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.8E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.7E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.7E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.7E-06 mg/kg-day (mg/kg-day)-1

(total) 7.6E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.5E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 5.4E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.4E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.0E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 7.0E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 7.7E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.0E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.5E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.0E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.8E-07 mg/kg-day (mg/kg-day)-1

(total) 1.2E-08

 Total Risk Across All Exposure Routes/Pathways 8.8E-08



SWMU 10 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU10SWRecrUser.xls



SWMU 10 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.7E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.8E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.6E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.0E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 8.2E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.6E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 7.3E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.4E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.0E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.0E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.6E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.9E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 9.6E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.5E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.9E-03

(total) 1.7E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.2E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.4E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 6.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.2E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.2E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.4E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 8.6E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.9E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 3.6E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.6E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 5.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.7E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 5.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.7E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 8.2E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 8.6E-03

(total) 1.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   2.8E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 7.2E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.5E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.5E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.0E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.1E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 3.5E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.6E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.9E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

(total) 5.4E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.4E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.0E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.4E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.7E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.1E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.6E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.4E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 3.5E-06 mg/kg-day (mg/kg-day)-1

(total) 7.5E-08

 Total Risk Across All Exposure Routes/Pathways 6.2E-07



SWMU 10 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU10SWRecrUserCTE.xls



SWMU 10 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.2E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 7.0E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.5E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.0E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.1E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.8E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.1E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 5.0E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.0E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 7.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.4E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 7.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.4E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.1E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.7E-04

(total) 4.2E-03
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.8E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.3E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.9E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.5E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.0E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.0E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 9.1E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.1E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.3E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.4E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.3E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.4E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.1E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.1E-03

(total) 2.9E-03

Total Hazard Index Across All Exposure Routes/Pathways   7.2E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 5.4E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.6E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 7.9E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.4E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.6E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 6.5E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 9.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 9.3E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

(total) 4.1E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.4E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.0E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.9E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.7E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.9E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.3E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.5E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.7E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.6E-07 mg/kg-day (mg/kg-day)-1

(total) 6.9E-09

 Total Risk Across All Exposure Routes/Pathways 4.7E-08



SWMU 10 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU10SWTresp.xls



SWMU 10 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.7E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.5E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 5.8E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 9.7E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.7E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.2E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 4.0E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 3.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.3E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 4.7E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 4.7E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.6E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 7.4E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.1E-04

(total) 2.7E-03
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.8E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.4E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.0E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.4E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.9E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.8E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.2E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.0E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.0E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.8E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.9E-03

(total) 3.8E-03

Total Hazard Index Across All Exposure Routes/Pathways   6.5E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.3E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 9.1E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.1E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 6.3E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.9E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.1E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 5.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 7.4E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.1E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 7.4E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

(total) 3.2E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.7E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.7E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.3E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 6.8E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.6E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.1E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.0E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.2E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.8E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.4E-07 mg/kg-day (mg/kg-day)-1

(total) 9.4E-09

 Total Risk Across All Exposure Routes/Pathways 4.2E-08



SWMU 10 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU10SWTrespCTE.xls



SWMU 10 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 6.8E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.1E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.5E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.4E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.3E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 6.6E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.9E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 8.2E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.9E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.8E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 7.7E-05

(total) 6.9E-04
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.0E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.1E-05

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 6.5E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.1E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.1E-09 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.2E-06
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 8.5E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.8E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.6E-09 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.6E-06 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.7E-07 mg/kg-day 9.60E-04 mg/kg-day NA NA 6.0E-04

(total) 8.2E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.3E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.2E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.6E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.7E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.2E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.3E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.8E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.9E-07 mg/kg-day (mg/kg-day)-1

(total) 8.1E-09
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.8E-10 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.0E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 6.5E-10 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.9E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.3E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.5E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.0E-07 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 5.7E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.6E-10
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 5.7E-07 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 9.0E-08 mg/kg-day (mg/kg-day)-1

(total) 2.3E-09

 Total Risk Across All Exposure Routes/Pathways 1.0E-08



SWMU 10 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06

SWMU10SOConstW.xls Table4



SWMU 10 - TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 1.5E-06 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 2.8E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 2.7E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 5.6E-07 mg/kg-day mg/kg-day NA NA

2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 7.9E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
(total) 1.3E-02

Dermal BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 7.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.3E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 2.7E-07 mg/kg-day mg/kg-day NA NA

2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 2.9E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.8E-03
(total) 4.8E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.8E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SOConstW.xls Table7



SWMU 10 - TABLE 8.1 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 2.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-08
BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 4.0E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.91E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 3.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.82E-08
DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 8.1E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.88E-08
2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 1.1E-08 mg/kg-day (mg/kg-day)-1
(total) 3.9E-07

Dermal BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 1.0E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.3E-09
BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 1.9E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.4E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.8E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.3E-08
DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 3.8E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.8E-08
2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 4.1E-09 mg/kg-day (mg/kg-day)-1
(total) 1.9E-07

Total Risk Across All Exposure Routes/Pathways 5.8E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SOConstW.xls Table8



SWMU 10 - TABLE 4.1
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF
CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 

IR Ingestion Rate of Soil mg/day 480 USEPA 1991 240 1/2 RME value Csoil x IR x Fi x EF x ED x CF

Fi Fraction ingested  --(3) 1.0 Professional Judgement 1.0 Professional Judgement BW x AT

EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement USEPA, December 1989
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.3 USEPA 2000 0.1 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA 1989 365 USEPA 1989

1  Surface soil is defined as soil collected from depths of 0 to 2 foot bgs.

2  CDI = Chronic Daily Intake

3  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.03E-08 Cancer Ingestion Intake - CTE = 2.01E-08
Noncancer Ingestion Intake  - RME = 2.82E-06 Noncancer Ingestion Intake  - CTE = 1.41E-06

Cancer Dermal Intake - RME = 1.46E-07 Cancer Dermal Intake - CTE = 4.19E-08
Noncancer Dermal Intake  - RME = 1.02E-05 Noncancer Dermal Intake  - CTE = 2.94E-06

SWMU10SOConstWCTE.xls Table4



SWMU 10 - TABLE 7.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site   
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 7.5E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.4E-06 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 2.8E-07 mg/kg-day mg/kg-day NA NA

2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 4.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.6E-03
(total) 6.6E-03

Dermal BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 2.0E-07 mg/kg-day mg/kg-day NA NA

BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 3.8E-07 mg/kg-day mg/kg-day NA NA

BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 3.7E-07 mg/kg-day mg/kg-day NA NA

DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 7.6E-08 mg/kg-day mg/kg-day NA NA

2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 8.3E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.4E-03
(total) 1.4E-03

Total Hazard Index Across All Exposure Routes/Pathways   8.0E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SOConstWCTE.xls Table7



SWMU 10 - TABLE 8.1a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE / SUBSURFACE SOIL

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Soil/Subsurface Soil
Exposure Medium: Surface Soil/subsurface Soil
Exposure Point:  Entire Site
Receptor Population:  ConstructionWorker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 1.1E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.79E-09
BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 2.0E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.45E-07
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 1.9E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-08
DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 4.0E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.94E-08
2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 5.7E-09 mg/kg-day (mg/kg-day)-1
(total) 2.0E-07

Dermal BENZO(A)ANTHRACENE 5.30E-01 mg/kg 5.30E-01 mg/kg M 2.9E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.1E-09
BENZO(A)PYRENE 9.90E-01 mg/kg 9.90E-01 mg/kg M 5.4E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.9E-08
BENZO(B)FLUORANTHENE 9.60E-01 mg/kg 9.60E-01 mg/kg M 5.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.8E-09
DIBENZO(A,H)ANTHRACENE 2.00E-01 mg/kg 2.00E-01 mg/kg M 1.1E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.0E-09
2-AMINO-4,6-DINITROTOLUE 2.82E-01 mg/kg 2.82E-01 mg/kg M 1.2E-09 mg/kg-day (mg/kg-day)-1
(total) 5.3E-08

Total Risk Across All Exposure Routes/Pathways 2.5E-07
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SOConstWCTE.xls Table8



SWMU 10 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU10GWAdultRes.xls



SWMU 10 - TABLE 7.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 1.1E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.9E+00
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 1.8E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.0E+00
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 4.4E-04 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.8E-01
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.5E-05 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.5E-02
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 6.6E-03 mg/kg-day 5.00E-02 mg/kg-day NA NA 1.3E-01
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 3.1E-03 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.0E+00
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 2.0E-01 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.0E-01
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 4.7E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-01
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 9.4E-05 mg/kg-day 2.00E-03 mg/kg-day NA NA 4.7E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 2.4E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.7E-02
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 8.2E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 4.1E-01
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 2.6E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.6E+00
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 6.0E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 2.5E+01
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 1.9E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 9.5E-01
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 1.6E-05 mg/kg-day 7.00E-05 mg/kg-day NA NA 2.3E-01
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 4.5E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.5E-01

(total) 4.3E+01
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 1.6E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.6E-02

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 2.5E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.2E-02
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.7E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.4E-03
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 6.4E-07 mg/kg-day 1.00E-03 mg/kg-day NA NA 6.4E-04
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 2.4E-05 mg/kg-day 5.00E-02 mg/kg-day NA NA 4.7E-04
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 2.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.3E-03
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 1.0E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-03
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 2.4E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.1E-04
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 4.9E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 3.5E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 1.2E-07 mg/kg-day 2.50E-05 mg/kg-day NA NA 4.9E-03
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 4.3E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.1E-03
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 1.3E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.5E-02
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 3.1E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.2E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 2.0E-05 mg/kg-day 8.00E-04 mg/kg-day NA NA 2.5E-02
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 8.5E-08 mg/kg-day 7.00E-05 mg/kg-day NA NA 1.2E-03
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 1.4E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.7E-04

(total) 3.4E+00

Total Hazard Index Across All Exposure Routes/Pathways   4.6E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.9 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.8E-05 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 6.1E-05 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.5E-04 mg/kg-day 3.00E-02 (mg/kg-day)-1 4.5E-06
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 5.1E-06 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 2.3E-03 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.1E-03 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.2E-04
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 6.7E-02 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.6E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.4E-05
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 3.2E-05 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 8.1E-06 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 2.8E-03 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 8.8E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 2.0E-01 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 6.5E-03 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 5.6E-06 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 1.6E-02 mg/kg-day (mg/kg-day)-1

(total) 1.5E-04
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 5.3E-07 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 8.6E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 5.8E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.8E-08
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 2.2E-07 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 8.1E-06 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 9.6E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.1E-06
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 3.5E-04 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 8.3E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.2E-07
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.7E-07 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 4.2E-08 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.5E-05 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 4.6E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.1E-03 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 6.8E-06 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.9E-08 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 4.9E-05 mg/kg-day (mg/kg-day)-1

(total) 1.2E-06

 Total Risk Across All Exposure Routes/Pathways 1.5E-04



SWMU 10 - TABLE 4.9
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 2 USEPA, March 1991 1.4 USEPA, May 1993 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 18,000 USEPA, 2000 18,000 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 USEPA, March 1991 7 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 0.58 USEPA, 2000 0.25 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = 1.92E-03
Noncancer Ingestion Intake(RME) = 2.74E-02 Noncancer Ingestion Intake(CTE) = 1.92E-02

Cancer Dermal Intake(RME) = 8.45E+01 Cancer Dermal Intake(CTE) = 2.47E+01
Noncancer Dermal Intake(RME) = 2.47E+02 Noncancer Dermal Intake(CTE) = 2.47E+02

SWMU10GWAdultResCTE.xls



SWMU 10 - TABLE 7.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 7.8E-05 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E+00
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 1.2E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.1E+00
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 3.1E-04 mg/kg-day 5.00E-04 mg/kg-day NA NA 6.2E-01
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.1E-05 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.1E-02
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 4.6E-03 mg/kg-day 5.00E-02 mg/kg-day NA NA 9.2E-02
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 2.2E-03 mg/kg-day 3.00E-03 mg/kg-day NA NA 7.3E-01
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 1.4E-01 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-01
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 3.3E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-01
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 6.6E-05 mg/kg-day 2.00E-03 mg/kg-day NA NA 3.3E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 1.7E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.3E-02
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 5.7E-03 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.9E-01
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 1.8E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.0E+00
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 4.2E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.7E+01
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 1.3E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.7E-01
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 1.1E-05 mg/kg-day 7.00E-05 mg/kg-day NA NA 1.6E-01
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 3.2E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.1E-01

(total) 3.0E+01
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 1.0E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.7E-02

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 1.6E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.7E-02
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.1E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.2E-03
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 4.2E-07 mg/kg-day 1.00E-03 mg/kg-day NA NA 4.2E-04
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 1.5E-05 mg/kg-day 5.00E-02 mg/kg-day NA NA 3.1E-04
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.1E-03
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 4.4E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.4E-04
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.0E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.5E-04
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 2.1E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.5E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 5.3E-08 mg/kg-day 2.50E-05 mg/kg-day NA NA 2.1E-03
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.8E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 9.2E-04
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 5.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.9E-02
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.3E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.4E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 8.6E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 1.1E-02
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 3.7E-08 mg/kg-day 7.00E-05 mg/kg-day NA NA 5.2E-04
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 6.1E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.0E-04

(total) 1.5E+00

Total Hazard Index Across All Exposure Routes/Pathways   3.1E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.9a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 7.8E-06 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 3.1E-05 mg/kg-day 3.00E-02 (mg/kg-day)-1 9.2E-07
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.1E-06 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 4.6E-04 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 2.2E-04 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.4E-05
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 1.4E-02 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 3.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.9E-06
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 6.6E-06 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 1.7E-06 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 5.7E-04 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 1.8E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 4.2E-02 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 1.3E-03 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 1.1E-06 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 3.2E-03 mg/kg-day (mg/kg-day)-1

(total) 3.0E-05
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 1.0E-07 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 1.6E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.1E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 3.4E-09
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 4.2E-08 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.8E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.0E-07
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 4.4E-05 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.0E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.6E-08
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 5.3E-09 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.8E-06 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 5.8E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.3E-04 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 8.6E-07 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 3.7E-09 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 6.1E-06 mg/kg-day (mg/kg-day)-1

(total) 2.2E-07

 Total Risk Across All Exposure Routes/Pathways 3.0E-05



SWMU 10 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU10GWChildRes.xls



SWMU 10 - TABLE 7.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.9E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.5E+00
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 6.2E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.0E+01
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.5E-03 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.1E+00
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 5.3E-05 mg/kg-day 1.00E-03 mg/kg-day NA NA 5.3E-02
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 2.3E-02 mg/kg-day 5.00E-02 mg/kg-day NA NA 4.6E-01
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.1E-02 mg/kg-day 3.00E-03 mg/kg-day NA NA 3.7E+00
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 6.8E-01 mg/kg-day 1.00E+00 mg/kg-day NA NA 6.8E-01
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.6E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.4E-01
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 3.3E-04 mg/kg-day 2.00E-03 mg/kg-day NA NA 1.6E-01
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 8.3E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.7E-01
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 2.9E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.4E+00
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 9.0E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.0E+01
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 2.1E+00 mg/kg-day 2.40E-02 mg/kg-day NA NA 8.7E+01
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 6.7E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 3.3E+00
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 5.7E-05 mg/kg-day 7.00E-05 mg/kg-day NA NA 8.1E-01
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 1.6E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 5.3E-01

(total) 1.5E+02
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.5E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.8E-02

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 5.6E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 9.3E-02
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 3.8E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 7.7E-03
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.4E-06 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.4E-03
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 5.3E-05 mg/kg-day 5.00E-02 mg/kg-day NA NA 1.1E-03
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 6.3E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.1E-02
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 3.0E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.0E-03
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 7.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.4E-03
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.5E-06 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.0E-01
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 3.6E-07 mg/kg-day 2.50E-05 mg/kg-day NA NA 1.5E-02
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.3E-04 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.3E-03
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 4.0E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E-01
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 9.2E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 9.6E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 5.9E-05 mg/kg-day 8.00E-04 mg/kg-day NA NA 7.3E-02
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.5E-07 mg/kg-day 7.00E-05 mg/kg-day NA NA 3.6E-03
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 4.2E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.4E-03

(total) 1.0E+01

Total Hazard Index Across All Exposure Routes/Pathways   1.6E+02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.10 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.3E-05 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 5.3E-05 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.3E-04 mg/kg-day 3.00E-02 (mg/kg-day)-1 4.0E-06
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 4.5E-06 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 2.0E-03 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 9.4E-04 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.0E-04
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 5.9E-02 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.4E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-05
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 2.8E-05 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 7.1E-06 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 2.5E-03 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 7.7E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.8E-01 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 5.7E-03 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 4.9E-06 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 1.4E-02 mg/kg-day (mg/kg-day)-1

(total) 1.3E-04
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.0E-07 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 4.8E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 3.3E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 9.9E-09
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.2E-07 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 4.5E-06 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 5.4E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.9E-07
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 2.6E-04 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 6.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.2E-08
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.2E-07 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 3.1E-08 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.1E-05 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 3.4E-03 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 7.9E-04 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 5.0E-06 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 3.6E-05 mg/kg-day (mg/kg-day)-1

(total) 6.9E-07

 Total Risk Across All Exposure Routes/Pathways 1.3E-04



SWMU 10 - TABLE 4.10
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3.1 Maximum See Table 3.1 Ingestion CDI (mg/kg/day) = 
IRgw Water Ingestion Rate L/day 1.5 USEPA, 1997 0.66 USEPA, 1997 Cgw x IRgw x  EF x  ED

EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991 BW x AT

ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, May 1993 CDI = Chronic Daily Intake
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991 USEPA, December 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 6,600 USEPA, 2000 6,600 USEPA, 2000 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 USEPA, March 1991 2 USEPA, March 1991 of the text.
EF Exposure Frequency days/year 350 USEPA, March 1991 350 USEPA, March 1991

tevent Duration of Event hour/event 1 USEPA, 2000 0.33 USEPA, 2000 USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 8.22E-03 Cancer Ingestion Intake(CTE) = 1.21E-03
Noncancer Ingestion Intake(RME) = 9.59E-02 Noncancer Ingestion Intake(CTE) = 4.22E-02

Cancer Dermal Intake(RME) = 3.62E+01 Cancer Dermal Intake(CTE) = 1.21E+01
Noncancer Dermal Intake(RME) = 4.22E+02 Noncancer Dermal Intake(CTE) = 4.22E+02

SWMU10GWChildResCTE.xls



SWMU 10 - TABLE 7.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 1.7E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.9E+00
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 2.7E-04 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.6E+00
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 6.8E-04 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.4E+00
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 2.3E-05 mg/kg-day 1.00E-03 mg/kg-day NA NA 2.3E-02
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 1.0E-02 mg/kg-day 5.00E-02 mg/kg-day NA NA 2.0E-01
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 4.8E-03 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E+00
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 3.0E-01 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.0E-01
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 7.2E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.4E-01
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.5E-04 mg/kg-day 2.00E-03 mg/kg-day NA NA 7.3E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 3.6E-05 mg/kg-day 5.00E-04 mg/kg-day NA NA 7.3E-02
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.3E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.3E-01
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 4.0E+00 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.3E+01
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 9.2E-01 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.8E+01
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 2.9E-02 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.5E+00
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.5E-05 mg/kg-day 7.00E-05 mg/kg-day NA NA 3.6E-01
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 7.0E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.3E-01

(total) 6.5E+01
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 2.0E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.4E-02

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 3.2E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.4E-02
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 2.2E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.4E-03
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 8.3E-07 mg/kg-day 1.00E-03 mg/kg-day NA NA 8.3E-04
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 3.0E-05 mg/kg-day 5.00E-02 mg/kg-day NA NA 6.1E-04
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 3.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.2E-02
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 9.9E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.9E-04
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 2.4E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 7.9E-04
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 4.8E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 3.4E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 1.2E-07 mg/kg-day 2.50E-05 mg/kg-day NA NA 4.8E-03
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 4.2E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 2.1E-03
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 1.3E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.3E-02
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 3.0E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 3.2E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 1.9E-05 mg/kg-day 8.00E-04 mg/kg-day NA NA 2.4E-02
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 8.3E-08 mg/kg-day 7.00E-05 mg/kg-day NA NA 1.2E-03
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 1.4E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.6E-04

(total) 3.4E+00

Total Hazard Index Across All Exposure Routes/Pathways   6.9E+01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.10a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Resident
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 4.9E-06 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 7.8E-06 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 1.9E-05 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.8E-07
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 6.6E-07 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 2.9E-04 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.4E-04 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.5E-05
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 8.6E-03 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 2.0E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.1E-06
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 4.1E-06 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 1.0E-06 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 3.6E-04 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 1.1E-01 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 2.6E-02 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 8.4E-04 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 7.1E-07 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 2.0E-03 mg/kg-day (mg/kg-day)-1

(total) 1.9E-05
Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 5.8E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 9.2E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 6.3E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.9E-09
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 2.4E-08 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 8.7E-07 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.0E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.1E-07
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 2.8E-05 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 6.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.0E-08
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.4E-08 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 3.4E-09 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 3.7E-04 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 8.7E-05 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 5.5E-07 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.4E-09 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 4.0E-06 mg/kg-day (mg/kg-day)-1

(total) 1.3E-07

 Total Risk Across All Exposure Routes/Pathways 1.9E-05



SWMU 10 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU10GWConstW.xls



SWMU 10 - TABLE 7.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 4.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.7E-03
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 6.4E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.1E-02
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 4.4E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.7E-04
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.6E-07 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.6E-04
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 6.0E-06 mg/kg-day 5.00E-02 mg/kg-day NA NA 1.2E-04
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 7.2E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.4E-03
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 4.9E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.9E-04
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-04
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 2.3E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.7E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 5.9E-08 mg/kg-day 2.50E-05 mg/kg-day NA NA 2.4E-03
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 2.0E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 1.0E-03
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 6.4E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.1E-02
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.5E-03 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.5E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 9.5E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 1.2E-02
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 4.0E-08 mg/kg-day 7.00E-05 mg/kg-day NA NA 5.8E-04
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 6.8E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.3E-04

(total) 1.6E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.6E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.8 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 5.7E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 9.1E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 6.2E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.9E-10
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 2.4E-09 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 8.6E-08 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 1.0E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.1E-08
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 6.9E-06 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.5E-09
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 3.3E-09 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 8.4E-10 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 2.9E-07 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 9.1E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 2.1E-05 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 1.4E-07 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 5.8E-10 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 9.7E-07 mg/kg-day (mg/kg-day)-1

(total) 1.4E-08

 Total Risk Across All Exposure Routes/Pathways 1.4E-08



SWMU 10 - TABLE 4.8
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

CONSTRUCTION WORKERS TO GROUNDWATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Dermal Cgw Chemical Concentration in Ground Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 5,800 USEPA, 1997 5,000 USEPA, 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 1 Professional Judgement 1 Professional Judgement of the text.
EF Exposure Frequency days/year 150 Professional Judgement 150 Professional Judgement

tevent Duration of Event hour/event 2 Professional Judgement 1.5 Professional Judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000

Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 365 USEPA, December 1989 365 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Dermal Intake(RME) = 4.86E-01 Cancer Dermal Intake(CTE) = 4.19E-01
Noncancer Dermal Intake(RME) = 3.41E+01 Noncancer Dermal Intake(CTE) = 2.94E+01

SWMU10GWConstWCTE.xls



SWMU 10 - TABLE 7.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site   
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 3.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.0E-03
4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 4.8E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 8.0E-03
2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 3.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 6.5E-04
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.2E-07 mg/kg-day 1.00E-03 mg/kg-day NA NA 1.2E-04
HMX 2.40E-01 mg/L 2.40E-01 mg/L M 4.5E-06 mg/kg-day 5.00E-02 mg/kg-day NA NA 9.0E-05
RDX 1.15E-01 mg/L 1.15E-01 mg/L M 5.3E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.8E-03
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 3.1E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.1E-04
Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 7.5E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.5E-04
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 1.5E-07 mg/kg-day 1.40E-05 mg/kg-day NA NA 1.1E-02
Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 3.8E-08 mg/kg-day 2.50E-05 mg/kg-day NA NA 1.5E-03
Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.3E-05 mg/kg-day 2.00E-02 mg/kg-day NA NA 6.6E-04
Iron 9.37E+01 mg/L 9.37E+01 mg/L M 4.1E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.4E-02
Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 9.6E-04 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.0E+00
Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 6.1E-06 mg/kg-day 8.00E-04 mg/kg-day NA NA 7.7E-03
Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 2.6E-08 mg/kg-day 7.00E-05 mg/kg-day NA NA 3.7E-04
Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 4.4E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.5E-04

(total) 1.1E+00

Total Hazard Index Across All Exposure Routes/Pathways   1.1E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.8a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Groundwater
Exposure Medium: Groundwater
Exposure Point:  Entire Site
Receptor Population:  Construction Workers
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Dermal 2-Amino-4,6-dinitrotoluene 4.06E-03 mg/L 4.06E-03 mg/L M 4.3E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 6.49E-03 mg/L 6.49E-03 mg/L M 6.8E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 1.61E-02 mg/L 1.61E-02 mg/L M 4.7E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.4E-10
2,6-Dinitrotoluene 5.48E-04 mg/L 5.48E-04 mg/L M 1.8E-09 mg/kg-day (mg/kg-day)-1

HMX 2.40E-01 mg/L 2.40E-01 mg/L M 6.4E-08 mg/kg-day (mg/kg-day)-1

RDX 1.15E-01 mg/L 1.15E-01 mg/L M 7.6E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 8.4E-09
Aluminum 7.13E+00 mg/L 7.13E+00 mg/L M 4.5E-06 mg/kg-day (mg/kg-day)-1

Arsenic 1.70E-03 mg/L 1.70E-03 mg/L M 1.1E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.6E-09
Beryllium 3.44E-03 mg/L 3.44E-03 mg/L M 2.2E-09 mg/kg-day (mg/kg-day)-1

Cadmium 8.65E-04 mg/L 8.65E-04 mg/L M 5.4E-10 mg/kg-day (mg/kg-day)-1

Cobalt 2.99E-01 mg/L 2.99E-01 mg/L M 1.9E-07 mg/kg-day (mg/kg-day)-1

Iron 9.37E+01 mg/L 9.37E+01 mg/L M 5.9E-05 mg/kg-day (mg/kg-day)-1

Manganese 2.18E+01 mg/L 2.18E+01 mg/L M 1.4E-05 mg/kg-day (mg/kg-day)-1

Nickel 6.95E-01 mg/L 6.95E-01 mg/L M 8.7E-08 mg/kg-day (mg/kg-day)-1

Thallium 5.93E-04 mg/L 5.93E-04 mg/L M 3.7E-10 mg/kg-day (mg/kg-day)-1

Zinc 1.66E+00 mg/L 1.66E+00 mg/L M 6.3E-07 mg/kg-day (mg/kg-day)-1

(total) 1.0E-08

 Total Risk Across All Exposure Routes/Pathways 1.0E-08



SWMU 10 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU10SWAdultRes.xls



SWMU 10 - TABLE 7.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.9E-02
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.4E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.0E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.5E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.1E-02
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.9E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-02
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.4E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.4E-03
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.9E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.5E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.9E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.5E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 3.1E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.3E-02

(total) 1.1E-01
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.6E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.7E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 7.8E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.8E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.6E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 5.8E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.9E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.5E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.8E-02

(total) 7.4E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.9E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.13 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.9E-07 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.3E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.9E-06 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.6E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.7E-05 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.9E-06
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.6E-04 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.6E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.0E-06
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.7E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-04 mg/kg-day (mg/kg-day)-1

(total) 2.9E-06
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 7.5E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.6E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 9.7E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 2.9E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.0E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.2E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.4E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

(total) 4.0E-07

 Total Risk Across All Exposure Routes/Pathways 3.3E-06



SWMU 10 - TABLE 4.13
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 8760 EPA 1989 2,555 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 24 EPA 1993a 7 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA, December 1989 2,555 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 9.39E-04 Cancer Ingestion Intake(CTE) = 9.16E-05
Noncancer Ingestion Intake(RME) = 2.74E-03 Noncancer Ingestion Intake(CTE) = 9.16E-04

Cancer Dermal Intake(RME) = 4.26E+01 Cancer Dermal Intake(CTE) = 8.31E+00
Noncancer Dermal Intake(RME) = 1.24E+02 Noncancer Dermal Intake(CTE) = 8.31E+01

SWMU10SWAdultResCTE.xls



SWMU 10 - TABLE 7.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.8E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.3E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.0E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.7E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.5E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.5E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.3E-03

(total) 3.8E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.6E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.5E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.7E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.7E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.1E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 8.2E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.9E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.9E-02

(total) 2.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   6.4E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.13a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.8E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.0E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.5E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.6E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.8E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.5E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.5E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.7E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.5E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.0E-05 mg/kg-day (mg/kg-day)-1

(total) 2.8E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.9E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 4.0E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.7E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 3.0E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-06 mg/kg-day (mg/kg-day)-1

(total) 4.8E-08

 Total Risk Across All Exposure Routes/Pathways 3.3E-07



SWMU 10 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU10SWChildRes.xls



SWMU 10 - TABLE 7.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.0E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.7E-02
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.2E-06 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.7E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.1E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.0E-02
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.6E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.5E-02
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.3E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.3E-03
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.0E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.1E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.9E-04 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.2E-02

(total) 1.1E-01
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.2E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.7E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.8E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 8.0E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.9E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 5.8E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 6.0E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.0E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.6E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.6E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 5.9E-02

(total) 7.6E-02

Total Hazard Index Across All Exposure Routes/Pathways   1.8E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.14 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 9.0E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.9E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.4E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.3E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.9E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.3E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.1E-04 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.3E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.6E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.4E-05 mg/kg-day (mg/kg-day)-1

(total) 6.8E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.9E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 4.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.5E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 7.5E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 5.1E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.6E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.6E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.1E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.9E-06 mg/kg-day (mg/kg-day)-1

(total) 1.0E-07

 Total Risk Across All Exposure Routes/Pathways 7.8E-07



SWMU 10 - TABLE 4.14
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum EPA 1993a Maximum EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a           BW x AT

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 15 EPA 1989 15 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 2190 EPA 1989 730 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 2,000 USEPA, August 1997 1,745 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 6 EPA 1993a 2 EPA 1993a of the text.
EF Exposure Frequency days/year 350 EPA 1993a 234 EPA 1993a

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 15 USEPA, March 1991 15 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, December 1989 730 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 2.19E-04 Cancer Ingestion Intake(CTE) = 2.44E-05
Noncancer Ingestion Intake(RME) = 2.56E-03 Noncancer Ingestion Intake(CTE) = 8.55E-04

Cancer Dermal Intake(RME) = 1.10E+01 Cancer Dermal Intake(CTE) = 2.13E+00
Noncancer Dermal Intake(RME) = 1.28E+02 Noncancer Dermal Intake(CTE) = 7.46E+01

SWMU10SWChildResCTE.xls



SWMU 10 - TABLE 7.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.5E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.8E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 7.5E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.3E-02
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.7E-06 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.4E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.5E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.1E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.2E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 4.2E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 6.0E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-03
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 6.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.0E-03
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 9.5E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.0E-03

(total) 3.5E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 8.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.5E-03

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.9E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.2E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.2E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.4E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.5E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 8.2E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 7.4E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 7.4E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.1E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.5E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.1E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.5E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.7E-05 mg/kg-day 9.60E-04 mg/kg-day NA NA 1.7E-02

(total) 2.4E-02

Total Hazard Index Across All Exposure Routes/Pathways   5.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.14a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.0E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.9E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.5E-09
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.4E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.8E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.7E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.6E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.7E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.7E-06 mg/kg-day (mg/kg-day)-1

(total) 7.6E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.5E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 5.4E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.4E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.0E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 7.0E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 7.7E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.0E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.5E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.0E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.8E-07 mg/kg-day (mg/kg-day)-1

(total) 1.2E-08

 Total Risk Across All Exposure Routes/Pathways 8.8E-08



SWMU 10 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU10SWRecrUser.xls



SWMU 10 - TABLE 7.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.7E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.8E-03
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.6E-07 mg/kg-day 6.00E-05 mg/kg-day NA NA 6.0E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 8.2E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 1.6E-03
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 7.3E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.4E-03
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.0E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.0E-04
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.9E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.6E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.9E-04 mg/kg-day 3.00E-01 mg/kg-day NA NA 9.6E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.5E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 1.9E-03

(total) 1.7E-02
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.2E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.4E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 6.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.2E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.2E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.4E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 8.6E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.9E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 3.6E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.6E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 5.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.7E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 5.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.7E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 8.2E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 8.6E-03

(total) 1.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   2.8E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.11 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 7.2E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.5E-07 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.5E-07 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.0E-08
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.1E-06 mg/kg-day 1.10E-01 (mg/kg-day)-1 3.5E-07
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.6E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.9E-07
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-04 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.9E-05 mg/kg-day (mg/kg-day)-1

(total) 5.4E-07
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.4E-08 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.0E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.8E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.4E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.7E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.1E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.6E-05 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.2E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.4E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.2E-05 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 3.5E-06 mg/kg-day (mg/kg-day)-1

(total) 7.5E-08

 Total Risk Across All Exposure Routes/Pathways 6.2E-07



SWMU 10 - TABLE 4.11
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) 95%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.05 EPA 1995 0.05 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 52 Professional judgement 26 Professional Judgement           BW x AT

ED Exposure Duration (years) 30 USEPA, March 1993 9 USEPA, March 1993
ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 70 EPA 1989 70 EPA 1989

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 10950 EPA 1989 3,285 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 9,070 USEPA, August 1997 9,070 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional Judgement 1 Professional Judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 30 USEPA, March 1993 9 USEPA, March 1993 of the text.
EF Exposure Frequency days/year 52 Professional judgement 26 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 70 USEPA, March 1991 70 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.74E-04 Cancer Ingestion Intake(CTE) = 1.31E-05
Noncancer Ingestion Intake(RME) = 4.07E-04 Noncancer Ingestion Intake(CTE) = 1.02E-04

Cancer Dermal Intake(RME) = 7.91E+00 Cancer Dermal Intake(CTE) = 1.19E+00
Noncancer Dermal Intake(RME) = 1.85E+01 Noncancer Dermal Intake(CTE) = 9.23E+00

SWMU10SWRecrUserCTE.xls



SWMU 10 - TABLE 7.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.2E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 7.0E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 8.9E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.5E-03
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.0E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 4.1E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.8E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.1E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 5.0E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 5.0E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 7.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.4E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 7.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.4E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.1E-05 mg/kg-day 2.40E-02 mg/kg-day NA NA 4.7E-04

(total) 4.2E-03
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.8E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.3E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 3.9E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.5E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 3.0E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.0E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 9.1E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.1E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.3E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 4.4E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.3E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 4.4E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.1E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.1E-03

(total) 2.9E-03

Total Hazard Index Across All Exposure Routes/Pathways   7.2E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.11a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 5.4E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.1E-08 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.6E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 7.9E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 2.4E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.6E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 6.5E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 9.3E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 9.3E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.5E-06 mg/kg-day (mg/kg-day)-1

(total) 4.1E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.4E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.0E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.9E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 5.7E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.9E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 4.3E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.7E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.5E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.7E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.6E-07 mg/kg-day (mg/kg-day)-1

(total) 6.9E-09

 Total Risk Across All Exposure Routes/Pathways 4.7E-08



SWMU 10 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU10SWTresp.xls



SWMU 10 - TABLE 7.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 2.7E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.5E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 5.8E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 9.7E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.3E-07 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.7E-04
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.2E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 4.0E-04
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 3.3E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.3E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 4.7E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.6E-04
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 4.7E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.6E-04
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 7.4E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 3.1E-04

(total) 2.7E-03
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.8E-04

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.4E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 4.0E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 1.4E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 2.9E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.8E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.2E-05 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.2E-05
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 6.0E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.0E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.8E-06 mg/kg-day 9.60E-04 mg/kg-day NA NA 2.9E-03

(total) 3.8E-03

Total Hazard Index Across All Exposure Routes/Pathways   6.5E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.12 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.3E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 9.1E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.1E-08 mg/kg-day 3.00E-02 (mg/kg-day)-1 6.3E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.9E-07 mg/kg-day 1.10E-01 (mg/kg-day)-1 2.1E-08
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 5.1E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 7.4E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.1E-08
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 7.4E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.2E-06 mg/kg-day (mg/kg-day)-1

(total) 3.2E-08
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.7E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 3.7E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 2.3E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 6.8E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.6E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.1E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.0E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 2.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.2E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 2.8E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 4.4E-07 mg/kg-day (mg/kg-day)-1

(total) 9.4E-09

 Total Risk Across All Exposure Routes/Pathways 4.2E-08



SWMU 10 - TABLE 4.12
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SURFACE WATER
SWMU 10 - ROCKEYE

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Cw Chemical Concentration in Water (mg/L) Maximum See Table 3 Maximum See Table 3 Chronic Daily Intake (CDI)  (mg/kg-day)= 

IR Ingestion Rate of Surface Water (L/hr) 0.01 EPA 1995 0.01 EPA 1995 Cw x IR x ET x EF x ED

EF Exposure Frequency (days/year) 26 Professional judgement 13 1/2 RME value           BW x AT

ED Exposure Duration (years) 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

ET Exposure Time (hr/day) 4 Professional judgement 2 Professional Judgement

BW Body Weight (kg) 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) (days) 25550 EPA 1989 25550 EPA 1989
AT-N Averaging Time (Noncancer) (days) 4015 EPA 1989 4,015 EPA 1989

Dermal Cw Chemical Concentration in Water mg/L Maximum See Table 3 Maximum See Table 3 The equations and parameters for 
A Skin Surface Area cm2 3,820 USEPA, August 1997 3,100 USEPA, August 1997 for estimating DAevent and the chemical-

DAevent Absorbed Dose per Event mg/cm2-event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000 specific dermally absorbed dose from 
EV Event Frequency event/day 1 Professional judgement 1 Professional judgement water (DAD) are provided in Section 6.1 
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17 of the text.
EF Exposure Frequency days/year 26 Professional judgement 13 Professional judgement

tevent Duration of Event hour/event 4 Professional judgement 2 Professional judgement USEPA, January 1992
t* Time to reach steady state hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
T Lag Time hour/event chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
B Bunge Model Constant dimensionless chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
Kp Permeability Coefficient from Water cm/hour chemical-specific USEPA, 2000 chemical-specific USEPA, 2000
BW Body Weight kg 43 USEPA, March 1991 43 USEPA, March 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA, December 1989 4,015 USEPA, December 1989

Daily Intake Calculations
Ingestion Intake = (IRgw x EF x ED) / (BW x AT)
Dermal Intake = (A x EV x ED x EF) / (BW x AT)

Cancer Ingestion Intake(RME) = 1.04E-05 Cancer Ingestion Intake(CTE) = 2.60E-06
Noncancer Ingestion Intake(RME) = 6.63E-05 Noncancer Ingestion Intake(CTE) = 1.66E-05

Cancer Dermal Intake(RME) = 9.94E-01 Cancer Dermal Intake(CTE) = 4.03E-01
Noncancer Dermal Intake(RME) = 6.33E+00 Noncancer Dermal Intake(CTE) = 2.57E+00

SWMU10SWTrespCTE.xls



SWMU 10 - TABLE 7.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 6.8E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.1E-04
4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.5E-08 mg/kg-day 6.00E-05 mg/kg-day NA NA 2.4E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 3.3E-08 mg/kg-day 5.00E-04 mg/kg-day NA NA 6.6E-05
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 3.0E-07 mg/kg-day 3.00E-03 mg/kg-day NA NA 9.9E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 8.2E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 8.2E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.2E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.9E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.2E-05 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.9E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 1.8E-06 mg/kg-day 2.40E-02 mg/kg-day NA NA 7.7E-05

(total) 6.9E-04
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 3.0E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 5.1E-05

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 6.5E-09 mg/kg-day 6.00E-05 mg/kg-day NA NA 1.1E-04
2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 4.1E-09 mg/kg-day 5.00E-04 mg/kg-day NA NA 8.2E-06
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 8.5E-08 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.8E-05
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 2.5E-06 mg/kg-day 1.00E+00 mg/kg-day NA NA 2.5E-06
Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 3.6E-09 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.2E-05
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 3.6E-06 mg/kg-day 3.00E-01 mg/kg-day NA NA 1.2E-05
Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 5.7E-07 mg/kg-day 9.60E-04 mg/kg-day NA NA 6.0E-04

(total) 8.2E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.5E-03
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.



SWMU 10 - TABLE 8.12a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER

SWMU 10 - ROCKEYE
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Surface Water
Exposure Medium: Surface Water
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 1.1E-09 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 2.3E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 5.2E-09 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.6E-10
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 4.7E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 5.2E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 1.3E-06 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 1.8E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.8E-09
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 1.8E-06 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 2.9E-07 mg/kg-day (mg/kg-day)-1

(total) 8.1E-09
Dermal 2-Amino-4,6-dinitrotoluene 4.10E-04 mg/L 4.10E-04 mg/L M 4.8E-10 mg/kg-day (mg/kg-day)-1

4-Amino-2,6-dinitrotoluene 8.78E-04 mg/L 8.78E-04 mg/L M 1.0E-09 mg/kg-day (mg/kg-day)-1

2,4,6-Trinitrotoluene 2.00E-03 mg/L 2.00E-03 mg/L M 6.5E-10 mg/kg-day 3.00E-02 (mg/kg-day)-1 1.9E-11
RDX 1.80E-02 mg/L 1.80E-02 mg/L M 1.3E-08 mg/kg-day 1.10E-01 (mg/kg-day)-1 1.5E-09
Aluminum 4.93E-01 mg/L 4.93E-01 mg/L M 4.0E-07 mg/kg-day (mg/kg-day)-1

Arsenic 7.07E-04 mg/L 7.07E-04 mg/L M 5.7E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.6E-10
Iron 7.10E-01 mg/L 7.10E-01 mg/L M 5.7E-07 mg/kg-day (mg/kg-day)-1

Manganese 1.12E-01 mg/L 1.12E-01 mg/L M 9.0E-08 mg/kg-day (mg/kg-day)-1

(total) 2.3E-09

 Total Risk Across All Exposure Routes/Pathways 1.0E-08



SWMU 10 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07

SWMU10SedAdultRes.xls Table4



SWMU 10 - TABLE 7.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 1.0E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.0E-02
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.7E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.1E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 5.3E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.8E-02
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 6.7E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.2E-01
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 5.1E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 7.2E-02
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 5.4E-05 mg/kg-day 7.00E-03 mg/kg-day NA NA 7.7E-03

(total) 4.2E-01
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 3.3E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 1.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   4.3E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1

SWMU10SedAdultRes.xls Table7



Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SedAdultRes.xls Table7



SWMU 10 - TABLE 8.17 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.5E-03 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 9.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.40E-05
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.8E-05 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.3E-02 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.7E-03 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.8E-05 mg/kg-day (mg/kg-day)-1

(total) 1.4E-05
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.7E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.7E-06
Total Risk Across All Exposure Routes/Pathways 1.6E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SedAdultRes.xls Table8 6/2/2010 8:14 AM



SWMU 10 - TABLE 8.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.4E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 9.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.36E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.8E-06 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.2E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.7E-04 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.8E-06 mg/kg-day (mg/kg-day)-1

(total) 1.4E-06
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.7E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.1E-08
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 4.1E-08
Total Risk Across All Exposure Routes/Pathways 1.4E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SedAdultResCTE.xls Table8 6/2/2010 8:16 AM



SWMU 10 - TABLE 4.17
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE ADULT RESIDENTS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 24 USEPA 1993 7 USEPA 1993
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989
BW Body Weight kg 70 USEPA 1993 70 USEPA 1989

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 5,800 USEPA 1997 5,000 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.07 USEPA 2000 0.01 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000
EF Exposure Frequency days/year 350 Professional Judgement 234 Professional Judgement
ED Exposure Duration years 24 Professional Judgement 7 Professional Judgement
BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 8,760 USEPA 1989 2,555 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08
Noncancer Ingestion Intake  - RME = 1.37E-06 Noncancer Ingestion Intake  - CTE = 4.58E-07

Cancer Dermal Intake - RME = 1.91E-06 Cancer Dermal Intake - CTE = 4.58E-08
Noncancer Dermal Intake  - RME = 5.56E-06 Noncancer Dermal Intake  - CTE = 4.58E-07

SWMU10SedAdultResCTE.xls Table4



SWMU 10 - TABLE 7.17a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.4E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.4E-03
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 9.1E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.0E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.8E-05 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.9E-03
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.2E-02 mg/kg-day 3.00E-01 mg/kg-day NA NA 7.4E-02
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.7E-03 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.4E-02
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.8E-05 mg/kg-day 7.00E-03 mg/kg-day NA NA 2.6E-03

(total) 1.4E-01
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.7E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 9.1E-04
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 9.1E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.4E-01
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SedAdultResCTE.xls Table7



SWMU 10 - TABLE 4.18
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06

SWMU10SedChildRes.xls Table4



SWMU 10 - TABLE 7.18 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 9.5E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 9.5E-02
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.5E-04 mg/kg-day 3.00E-04 mg/kg-day NA NA 8.5E-01
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 4.9E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 1.6E-01
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 6.2E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.1E+00
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 4.7E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 6.7E-01
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 5.0E-04 mg/kg-day 7.00E-03 mg/kg-day NA NA 7.2E-02

(total) 3.9E+00
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.5E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.1E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 5.1E-02

Total Hazard Index Across All Exposure Routes/Pathways   4.0E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.18 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 8.1E-03 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.2E-05 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.26E-05
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 4.2E-05 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 5.3E-02 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 4.0E-03 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 4.3E-05 mg/kg-day (mg/kg-day)-1

(total) 3.3E-05
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.3E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.0E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 2.0E-06
Total Risk Across All Exposure Routes/Pathways 3.5E-05

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 4.18
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

FUTURE CHILD RESIDENTS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 200 USEPA 1993 100 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993 USEPA, December 1989
ED Exposure Duration years 6 USEPA 1993 2 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 2,000 USEPA 1997 1,745 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical specific USEPA 2000 chemical specific USEPA 2000

EF Exposure Frequency days/year 350 USEPA 1993 234 USEPA 1993

ED Exposure Duration years 6 USEPA 1989 2 USEPA 1989

BW Body Weight kg 15 USEPA 1993 15 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA 1989 730 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 1.10E-06 Cancer Ingestion Intake - CTE = 1.22E-07
Noncancer Ingestion Intake  - RME = 1.28E-05 Noncancer Ingestion Intake  - CTE = 4.27E-06

Cancer Dermal Intake - RME = 2.19E-06 Cancer Dermal Intake - CTE = 8.52E-08
Noncancer Dermal Intake  - RME = 2.56E-05 Noncancer Dermal Intake  - CTE = 2.98E-06
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SWMU 10 - TABLE 7.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.2E-02 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.2E-02
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 8.5E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.8E-01
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.6E-04 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.5E-02
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.1E-01 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.9E-01
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.6E-02 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.3E-01
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.7E-04 mg/kg-day 7.00E-03 mg/kg-day NA NA 2.4E-02

(total) 1.3E+00
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.8E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 5.9E-03
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 5.9E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.3E+00
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.18a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Residents
Receptor Age: Child (0 - 6 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 9.1E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 2.4E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.63E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 4.7E-06 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 5.9E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 4.5E-04 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 4.8E-06 mg/kg-day (mg/kg-day)-1

(total) 3.6E-06
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 5.1E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.6E-08
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 7.6E-08
Total Risk Across All Exposure Routes/Pathways 3.7E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 10 - TABLE 7.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 1.5E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.5E-03
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 4.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.3E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 7.8E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.6E-03
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 9.9E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 3.3E-02
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 7.5E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 1.1E-02
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 8.0E-06 mg/kg-day 7.00E-03 mg/kg-day NA NA 1.1E-03

(total) 6.2E-02
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.1E-05 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.7E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 3.7E-02

Total Hazard Index Across All Exposure Routes/Pathways   9.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.15 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 6.5E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.7E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.59E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 3.3E-06 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 4.2E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 3.2E-04 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 3.4E-06 mg/kg-day (mg/kg-day)-1

(total) 2.6E-06
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 4.7E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.1E-06
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 7.1E-06
Total Risk Across All Exposure Routes/Pathways 9.7E-06

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided

SWMU10SedRecrUser.xls Table8



SWMU 10 - TABLE 4.15
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADULT RECREATIONAL USERS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 See Table 3.1 USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value USEPA, December 1989
ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 9,070 USEPA 1997 9,070 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 1.0 Professional Judgement 0.2 Professional Judgement USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 52 Professional Judgement 26 1/2 RME value

ED Exposure Duration years 30 USEPA 1993 9 USEPA 1993

BW Body Weight kg 70 USEPA 1993 70 USEPA 1993

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 10,950 USEPA 1989 3,285 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 8.72E-08 Cancer Ingestion Intake - CTE = 6.54E-09
Noncancer Ingestion Intake  - RME = 2.04E-07 Noncancer Ingestion Intake  - CTE = 5.09E-08

Cancer Dermal Intake - RME = 7.91E-06 Cancer Dermal Intake - CTE = 2.37E-07
Noncancer Dermal Intake  - RME = 1.85E-05 Noncancer Dermal Intake  - CTE = 1.85E-06
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SWMU 10 - TABLE 7.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.8E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.8E-04
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.0E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.4E-03
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 2.0E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 6.5E-04
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.5E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 8.2E-03
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.9E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.7E-03
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 2.0E-06 mg/kg-day 7.00E-03 mg/kg-day NA NA 2.8E-04

(total) 1.6E-02
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.1E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 3.7E-03
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 3.7E-03

Total Hazard Index Across All Exposure Routes/Pathways   1.9E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.15a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Recreational User
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 4.9E-05 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.3E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.95E-07
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 2.5E-07 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 3.2E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 2.4E-05 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 2.6E-07 mg/kg-day (mg/kg-day)-1

(total) 1.9E-07
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.4E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.1E-07
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 2.1E-07
Total Risk Across All Exposure Routes/Pathways 4.1E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 10 - TABLE 7.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 1.2E-03 mg/kg-day 1.00E+00 mg/kg-day NA NA 1.2E-03
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 3.3E-06 mg/kg-day 3.00E-04 mg/kg-day NA NA 1.1E-02
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 6.4E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 2.1E-03
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 8.1E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 2.7E-02
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 6.1E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 8.7E-03
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 6.5E-06 mg/kg-day 7.00E-03 mg/kg-day NA NA 9.3E-04

(total) 5.1E-02
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 7.5E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.5E-03
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 2.5E-03

Total Hazard Index Across All Exposure Routes/Pathways   5.3E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.16 -  REASONABLE MAXIMUM EXPOSURE (RME)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 1.9E-04 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 5.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.74E-07
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.0E-06 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 1.3E-03 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 9.6E-05 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.0E-06 mg/kg-day (mg/kg-day)-1

(total) 7.7E-07
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.2E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.8E-07
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.8E-07
Total Risk Across All Exposure Routes/Pathways 9.5E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 4.16
VALUES OF DAILY INTAKE CALCULATIONS FOR EXPOSURE OF

ADOLESCENT TRESPASSERS TO SEDIMENT
SWMU 10 - ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Ingestion CDI(2) (mg/kg/day) = 
IR Ingestion Rate of Soil mg/day 100 USEPA 1993 50 USEPA 1993 Csoil x IR x Fi x EF x ED x CF

Fi Fraction Ingested  --(3) 1.0 USEPA 1993 1.0 USEPA 1993 BW x AT

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value USEPA, December 1989
ED Exposure Duration years 11 Adolescent age 6 - 17 11 Adolescent age 6 - 17

CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989
AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

Dermal Csoil Chemical Concentration in Soil mg/kg 95% UCL USEPA 1993 95% UCL USEPA 1993 Dermal CDI(2) (mg/kg/day) = 
CF Conversion Factor kg/mg 1.0E-06 USEPA 1989 1.0E-06 USEPA 1989 Csoil x CF x SA x AF x ABS x EF x ED

SA Skin Surface Area cm2/day 3,820 USEPA 1997 3,100 USEPA 1997 BW x AT

AF Soil to Skin Adherence Factor mg/cm2 0.2 USEPA 2000 0.04 USEPA 2000 USEPA, December 1989
ABS Dermal Absorption Factor (Solid) unitless chemical -specific USEPA 2000 chemical -specific USEPA 2000

EF Exposure Frequency days/year 26 Professional Judgement 13 1/2 RME value

ED Exposure Duration years 11 USEPA 1989 11 USEPA 1989

BW Body Weight kg 43 USEPA 1989b 43 USEPA 1989b

AT-C Averaging Time (Cancer) days 25,550 USEPA 1989 25,550 USEPA 1989

AT-N Averaging Time (Non-Cancer) days 4,015 USEPA 1989 4,015 USEPA 1989

1  CDI = Chronic Daily Intake
2  Unitless; no units are associated with this parameter.

Daily Intake Calculations
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT)
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT)

Cancer Ingestion Intake - RME = 2.60E-08 Cancer Ingestion Intake - CTE = 6.51E-09
Noncancer Ingestion Intake  - RME = 1.66E-07 Noncancer Ingestion Intake  - CTE = 4.14E-08

Cancer Dermal Intake - RME = 1.99E-07 Cancer Dermal Intake - CTE = 1.61E-08
Noncancer Dermal Intake  - RME = 1.27E-06 Noncancer Dermal Intake  - CTE = 1.03E-07
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SWMU 10 - TABLE 7.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future  
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site   
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units  
Calculation (1)

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 3.1E-04 mg/kg-day 1.00E+00 mg/kg-day NA NA 3.1E-04
ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 8.2E-07 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.7E-03
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 1.6E-06 mg/kg-day 3.00E-03 mg/kg-day NA NA 5.3E-04
IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 2.0E-03 mg/kg-day 3.00E-01 mg/kg-day NA NA 6.7E-03
MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 1.5E-04 mg/kg-day 7.00E-02 mg/kg-day NA NA 2.2E-03
VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 1.6E-06 mg/kg-day 7.00E-03 mg/kg-day NA NA 2.3E-04

(total) 1.3E-02
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day 1.00E+00 mg/kg-day NA NA

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 6.1E-08 mg/kg-day 3.00E-04 mg/kg-day NA NA 2.0E-04
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day 7.50E-05 mg/kg-day NA NA

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day 3.00E-01 mg/kg-day NA NA

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day 2.80E-03 mg/kg-day NA NA

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day 1.82E-04 mg/kg-day NA NA

(total) 2.0E-04

Total Hazard Index Across All Exposure Routes/Pathways   1.3E-02
(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):
Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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SWMU 10 - TABLE 8.16a -  CENTRAL TENDENCY EXPOSURE (CTE)
CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT

SWMU 10 - ROCKEYE 
NSWC CRANE, INDIANA

Scenario Timeframe:  Current / Future
Medium:   Sediment
Exposure Medium: Sediment
Exposure Point:  Entire Site
Receptor Population:  Trespasser
Receptor Age: Adolescent (6- 17 years)

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units

Ingestion ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M 4.8E-05 mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 1.3E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-07
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M 2.5E-07 mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M 3.2E-04 mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M 2.4E-05 mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M 2.6E-07 mg/kg-day (mg/kg-day)-1

(total) 1.9E-07
Dermal ALUMINUM 7.43E+03 mg/kg 7.43E+03 mg/kg M mg/kg-day (mg/kg-day)-1

ARSENIC 1.98E+01 mg/kg 1.98E+01 mg/kg M 9.6E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.4E-08
CHROMIUM 3.84E+01 mg/kg 3.84E+01 mg/kg M mg/kg-day (mg/kg-day)-1

IRON 4.86E+04 mg/kg 4.86E+04 mg/kg M mg/kg-day (mg/kg-day)-1

MANGANESE 3.69E+03 mg/kg 3.69E+03 mg/kg M mg/kg-day (mg/kg-day)-1

VANADIUM 3.92E+01 mg/kg 3.92E+01 mg/kg M mg/kg-day (mg/kg-day)-1

(total) 1.4E-08
Total Risk Across All Exposure Routes/Pathways 2.1E-07

(1)     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Dermal Absorption Fraction from Soil(ABS) (USEPA 2000):

Arsenic  - 0.03 Semivolatiles and Pesticides - 0.1
Cadmium - 0.001 PCBs - 0.14
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PAHs - 0.13 Volatiles - No ABS value provided
Dioxins/Furans - 0.03 Other Metals - No ABS value provided
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TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA
Scenario Timeframe:  Current/Future
Receptor Population:   Construction Workers
Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface and BENZO(A)ANTHRACENE 1.6E-08 7.3E-09 2.3E-08 BENZO(A)ANTHRACENE

Subsurface Soil BENZO(A)PYRENE 2.9E-07 1.4E-07 4.3E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.8E-08 1.3E-08 4.2E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 5.9E-08 2.8E-08 8.6E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 1.3E-02 4.8E-03 1.8E-02

Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 6.7E-03 6.7E-03

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 1.1E-02 1.1E-02

2,4,6-Trinitrotoluene 1.9E-10 1.9E-10 2,4,6-Trinitrotoluene Liver 8.7E-04 8.7E-04

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 1.6E-04 1.6E-04

HMX HMX Liver, Blood 1.2E-04 1.2E-04

RDX 1.1E-08 1.1E-08 RDX Prostate 2.4E-03 2.4E-03

Aluminum Aluminum Body Weight 4.9E-04 4.9E-04

Arsenic 2.5E-09 2.5E-09 Arsenic Skin, Vascular 3.9E-04 3.9E-04

Beryllium Beryllium Gastrointestinal 1.7E-02 1.7E-02

Cadmium Cadmium Kidney 2.4E-03 2.4E-03

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
1.0E-03 1.0E-03

Iron Iron Liver, Blood, GI 
Tract 2.1E-02 2.1E-02

Manganese Manganese CNS 1.5E+00 1.5E+00

Nickel Nickel Decreased Organ/ 
Body Weights 1.2E-02 1.2E-02

Thallium Thallium Liver 5.8E-04 5.8E-04

Zinc Zinc Blood 2.3E-04 2.3E-04

Total Risk Across Surface Soil 5.8E-07 Total Hazard Index Across All Media and All Exposure Routes  1.6E+00

Total Risk Across Groundwater 1.4E-08

  Total  Liver HI = 4.0E-02

 Total Risk Across All Media and All Exposure Routes  5.9E-07 Total Kidney HI = 2.4E-03

Total Vascular HI = 1.4E-03

Total GI Tract HI = 3.8E-02

Total Skin HI = 3.9E-04

Total Blood HI = 2.2E-02

Total CNS HI = 1.5E+00

Total Immune System HI = 1.0E-03

Total Body Weight HI = 1.2E-02

Total Prostate HI = 2.4E-03



TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE  WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Maintenance Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 1.3E-08 1.1E-08 2.4E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.4E-07 2.1E-07 4.5E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.4E-08 2.0E-08 4.4E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 4.9E-08 4.2E-08 9.1E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 5.1E-04 3.3E-04 8.4E-04

Total Risk Across Surface Soil 6.1E-07 Total Hazard Index Across All Media and All Exposure Routes  8.4E-04

  Total  Liver HI = 8.4E-04

 Total Risk Across All Media and All Exposure Routes  6.1E-07 Total Prostate HI = 0.0E+00



TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Occupational Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 1.4E-07 1.2E-07 2.5E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.5E-06 2.2E-06 4.7E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.4E-07 2.1E-07 4.6E-07 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 5.1E-07 4.4E-07 9.5E-07 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 5.3E-03 3.5E-03 8.7E-03

Total Risk Across Surface Soil 6.3E-06 Total Hazard Index Across All Media and All Exposure Routes  8.7E-03

  Total  Liver HI = 8.7E-03

 Total Risk Across All Media and All Exposure Routes  6.3E-06 Total Prostate HI = 0.0E+00



TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Recreational Users

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 3.4E-08 1.8E-08 5.2E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.3E-07 3.3E-07 9.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 6.1E-08 3.2E-08 9.3E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.3E-07 6.7E-08 1.9E-07 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 1.1E-03 4.4E-04 1.5E-03

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 2.8E-03 5.4E-04 3.3E-03

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 6.0E-03 1.2E-03 7.1E-03

2,4,6-Trinitrotoluene 1.0E-08 5.4E-10 1.1E-08 2,4,6-Trinitrotoluene Liver 1.6E-03 8.4E-05 1.7E-03

RDX 3.5E-07 4.1E-08 3.9E-07 RDX Prostate 2.4E-03 2.9E-04 2.7E-03

Aluminum Aluminum Body Weight 2.0E-04 3.6E-05 2.4E-04

Arsenic 1.9E-07 3.4E-08 2.2E-07 Arsenic Skin, Vascular 9.6E-04 1.7E-04 1.1E-03

Iron Iron Liver, Blood, GI Trac 9.6E-04 1.7E-04 1.1E-03

Manganese Manganese CNS 1.9E-03 8.6E-03 1.0E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 1.5E-03 0.0E+00 1.5E-03

ARSENIC 2.6E-06 7.1E-06 9.7E-06 ARSENIC Skin, Vascular 1.3E-02 3.7E-02 5.0E-02

CHROMIUM CHROMIUM NOAEL 2.6E-03 0.0E+00 2.6E-03

IRON IRON Liver, Blood, GI 
Tract 3.3E-02 0.0E+00 3.3E-02

MANGANESE MANGANESE CNS 1.1E-02 0.0E+00 1.1E-02

VANADIUM VANADIUM NOAEL 1.1E-03 0.0E+00 1.1E-03

Total Risk Across Surface Soil 1.3E-06 Total Hazard Index Across All Media and All Exposure Routes  1.3E-01

Total Risk Across Surface Water 6.2E-07

  Total Risk Across Sediment 9.7E-06 Total  Liver HI = 4.5E-02

 Total Vascular HI = 5.1E-02

Total GI Tract HI = 3.4E-02

Total Risk Across All Media and All Exposure Routes  1.2E-05 Total Skin HI = 5.1E-02

Total Blood HI = 3.4E-02

Total CNS HI = 2.1E-02

Total Body Weight HI = 1.7E-03

Total Prostate HI = 2.7E-03



TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Trespassers

Receptor Age:   Adolescent (6 to 17 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil BENZO(A)ANTHRACENE 1.0E-08 1.0E-08 2.0E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.9E-07 1.9E-07 3.7E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.8E-08 1.8E-08 3.6E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 3.8E-08 3.8E-08 7.6E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 8.9E-04 6.8E-04 1.6E-03

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 4.5E-04 1.8E-04 6.4E-04

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 9.7E-04 4.0E-04 1.4E-03

2,4,6-Trinitrotoluene 6.3E-10 6.8E-11 6.9E-10 2,4,6-Trinitrotoluene Liver 2.7E-04 2.9E-05 2.9E-04

RDX 2.1E-08 5.1E-09 2.6E-08 RDX Prostate 4.0E-04 9.8E-05 5.0E-04

Aluminum Aluminum Body Weight 3.3E-05 1.2E-05 4.5E-05

Arsenic 1.1E-08 4.2E-09 1.5E-08 Arsenic Skin, Vascular 1.6E-04 6.0E-05 2.2E-04

Iron Iron Liver, Blood, GI Tract 1.6E-04 6.0E-05 2.2E-04

Manganese Manganese CNS 3.1E-04 2.9E-03 3.3E-03

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 1.2E-03 0.0E+00 1.2E-03

ARSENIC 7.7E-07 1.8E-07 9.5E-07 ARSENIC Skin, Vascular 1.1E-02 2.5E-03 1.3E-02

CHROMIUM CHROMIUM NOAEL 2.1E-03 0.0E+00 2.1E-03

IRON IRON Liver, Blood, GI 
Tract 2.7E-02 0.0E+00 2.7E-02

MANGANESE MANGANESE CNS 8.7E-03 0.0E+00 8.7E-03

VANADIUM VANADIUM NOAEL 9.3E-04 0.0E+00 9.3E-04

Total Risk Across Surface Soil 5.1E-07 Total Hazard Index Across All Media and All Exposure Routes  6.1E-02

Total Risk Across Surface Water 4.2E-08

  Total Risk Across Sediment 9.5E-07 Total  Liver HI = 2.9E-02

 Total Vascular HI = 1.4E-02

Total GI Tract HI = 2.7E-02

Total Risk Across All Media and All Exposure Routes  1.5E-06 Total Skin HI = 1.4E-02

Total Blood HI = 2.7E-02

Total CNS HI = 1.2E-02

Total Body Weight HI = 1.3E-03

Total Prostate HI = 5.0E-04



TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil BENZO(A)ANTHRACENE 1.8E-07 9.6E-08 2.8E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.4E-06 1.8E-06 5.2E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.3E-07 1.7E-07 5.0E-07 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 6.9E-07 3.6E-07 1.0E-06 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 7.4E-03 3.0E-03 1.0E-02

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.9E-02 3.6E-03 2.2E-02

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 4.0E-02 7.8E-03 4.8E-02

2,4,6-Trinitrotoluene 5.6E-08 2.9E-09 5.9E-08 2,4,6-Trinitrotoluene Liver 1.1E-02 5.6E-04 1.2E-02

RDX 1.9E-06 2.2E-07 2.1E-06 RDX Prostate 1.6E-02 1.9E-03 1.8E-02

Aluminum Aluminum Body Weight 1.4E-03 2.5E-04 1.6E-03

Arsenic 1.0E-06 1.8E-07 1.2E-06 Arsenic Skin, Vascular 6.5E-03 1.2E-03 7.6E-03

Iron Iron Liver, Blood, GI Trac 6.5E-03 1.2E-03 7.7E-03

Manganese Manganese CNS 1.3E-02 5.8E-02 7.1E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 1.0E-02 0.0E+00 1.0E-02

ARSENIC 1.4E-05 1.7E-06 1.6E-05 ARSENIC Skin, Vascular 9.1E-02 1.1E-02 1.0E-01

CHROMIUM CHROMIUM NOAEL 1.8E-02 0.0E+00 1.8E-02

IRON IRON Liver, Blood, GI 
Tract 2.2E-01 0.0E+00 2.2E-01

MANGANESE MANGANESE CNS 7.2E-02 0.0E+00 7.2E-02

VANADIUM VANADIUM NOAEL 7.7E-03 0.0E+00 7.7E-03
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TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.9E+00 2.6E-02 1.9E+00

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 3.0E+00 4.2E-02 3.0E+00

2,4,6-Trinitrotoluene 4.5E-06 1.8E-08 4.5E-06 2,4,6-Trinitrotoluene Liver 8.8E-01 3.4E-03 8.8E-01

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 1.5E-02 6.4E-04 1.6E-02

HMX HMX Liver, Blood 1.3E-01 4.7E-04 1.3E-01

RDX 1.2E-04 1.1E-06 1.2E-04 RDX Prostate 1.0E+00 9.3E-03 1.1E+00

Aluminum Aluminum Body Weight 2.0E-01 1.0E-03 2.0E-01

Arsenic 2.4E-05 1.2E-07 2.4E-05 Arsenic Skin, Vascular 1.6E-01 8.1E-04 1.6E-01

Beryllium Beryllium Gastrointestinal 4.7E-02 3.5E-02 8.2E-02

Cadmium Cadmium Kidney 4.7E-02 4.9E-03 5.2E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
4.1E-01 2.1E-03 4.1E-01

Iron Iron Liver, Blood, GI 
Tract 8.6E+00 4.5E-02 8.6E+00

Manganese Manganese CNS 2.5E+01 3.2E+00 2.8E+01

Nickel Nickel Decreased Organ/ 
Body Weights 9.5E-01 2.5E-02 9.8E-01

Thallium Thallium Liver 2.3E-01 1.2E-03 2.3E-01

Zinc Zinc Blood 1.5E-01 4.7E-04 1.5E-01

Total Risk Across Surface Soil 7.0E-06 Total Hazard Index Across All Media and All Exposure Routes  4.7E+01

Total Risk Across Surface Water 3.3E-06

  Total Risk Across Sediment 1.6E-05 Total  Liver HI = 1.4E+01

 Total Risk Across Groundwater 1.5E-04 Total Kidney HI = 5.2E-02

Total Vascular HI = 6.8E-01

Total Risk Across All Media and All Exposure Routes  1.7E-04 Total GI Tract HI = 8.9E+00

Total Skin HI = 2.7E-01

Total Blood HI = 9.1E+00

Total CNS HI = 2.9E+01

Total Immune System HI = 4.1E-01

Total Body Weight HI = 1.2E+00

Total Prostate HI = 1.1E+00
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TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil BENZO(A)ANTHRACENE 4.2E-07 1.1E-07 5.3E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 7.9E-06 2.1E-06 1.0E-05 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 7.7E-07 2.0E-07 9.7E-07 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.6E-06 4.2E-07 2.0E-06 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 6.9E-02 1.4E-02 8.3E-02

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.7E-02 3.7E-03 2.1E-02

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 3.7E-02 8.0E-03 4.5E-02

2,4,6-Trinitrotoluene 1.3E-08 7.5E-10 1.4E-08 2,4,6-Trinitrotoluene Liver 1.0E-02 5.8E-04 1.1E-02

RDX 4.3E-07 5.6E-08 4.9E-07 RDX Prostate 1.5E-02 2.0E-03 1.7E-02

Aluminum Aluminum Body Weight 1.3E-03 2.5E-04 1.5E-03

Arsenic 2.3E-07 4.6E-08 2.8E-07 Arsenic Skin, Vascular 6.0E-03 1.2E-03 7.2E-03

Iron Iron Liver, Blood, GI Trac 6.1E-03 1.2E-03 7.3E-03

Manganese Manganese CNS 1.2E-02 5.9E-02 7.1E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 9.5E-02 9.5E-02

ARSENIC 3.3E-05 2.0E-06 3.5E-05 ARSENIC Skin, Vascular 8.5E-01 5.1E-02 9.0E-01

CHROMIUM CHROMIUM NOAEL 1.6E-01 1.6E-01

IRON IRON Liver, Blood, GI 
Tract 2.1E+00 2.1E+00

MANGANESE MANGANESE CNS 6.7E-01 6.7E-01

VANADIUM VANADIUM NOAEL 7.2E-02 7.2E-02
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TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 6.5E+00 5.8E-02 6.5E+00

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 1.0E+01 9.3E-02 1.0E+01

2,4,6-Trinitrotoluene 4.0E-06 9.9E-09 4.0E-06 2,4,6-Trinitrotoluene Liver 3.1E+00 7.7E-03 3.1E+00

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 5.3E-02 1.4E-03 5.4E-02

8.5E-06 HMX HMX Liver, Blood 4.6E-01 1.1E-03 4.6E-01

RDX 1.0E-04 5.9E-07 1.0E-04 RDX Prostate 3.7E+00 2.1E-02 3.7E+00

Aluminum Aluminum Body Weight 6.8E-01 3.0E-03 6.9E-01

Arsenic 2.1E-05 9.2E-08 2.1E-05 Arsenic Skin, Vascular 5.4E-01 2.4E-03 5.5E-01

Beryllium Beryllium Gastrointestinal 1.6E-01 1.0E-01 2.7E-01

Cadmium Cadmium Kidney 1.7E-01 1.5E-02 1.8E-01

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
1.4E+00 6.3E-03 1.4E+00

Iron Iron Liver, Blood, GI 
Tract 3.0E+01 1.3E-01 3.0E+01

Manganese Manganese CNS 8.7E+01 9.6E+00 9.7E+01

Nickel Nickel Decreased Organ/ 
Body Weights 3.3E+00 7.3E-02 3.4E+00

Thallium Thallium Liver 8.1E-01 3.6E-03 8.2E-01

Zinc Zinc Blood 5.3E-01 1.4E-03 5.3E-01

Total Risk Across Surface Soil 1.3E-05 Total Hazard Index Across All Media and All Exposure Routes  1.6E+02

Total Risk Across Surface Water 7.8E-07

  Total Risk Across Sediment 3.5E-05 Total  Liver HI = 5.4E+01

 Total Risk Across Groundwater 1.3E-04 Total Kidney HI = 1.8E-01

Total Vascular HI = 2.9E+00

Total Risk Across All Media and All Exposure Routes  1.8E-04 Total GI Tract HI = 3.2E+01

Total Skin HI = 1.4E+00

Total Blood HI = 3.3E+01

Total CNS HI = 9.9E+01

Total Immune System HI = 1.4E+00

Total Body Weight HI = 4.2E+00

Total Prostate HI = 3.7E+00
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TABLE 9.1a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA
Scenario Timeframe:  Current/Future
Receptor Population:   Construction Workers
Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface and BENZO(A)ANTHRACENE 7.8E-09 2.1E-09 9.9E-09 BENZO(A)ANTHRACENE

Subsurface Soil BENZO(A)PYRENE 1.5E-07 3.9E-08 1.8E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.4E-08 3.8E-09 1.8E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 2.9E-08 8.0E-09 3.7E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 6.6E-03 1.4E-03 8.0E-03

Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 5.0E-03 5.0E-03

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 8.0E-03 8.0E-03

2,4,6-Trinitrotoluene 1.4E-10 1.4E-10 2,4,6-Trinitrotoluene Liver 6.5E-04 6.5E-04

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 1.2E-04 1.2E-04

HMX HMX Liver, Blood 9.0E-05 9.0E-05

RDX 8.4E-09 8.4E-09 RDX Prostate 1.8E-03 1.8E-03

Aluminum Aluminum Body Weight 3.1E-04 3.1E-04

Arsenic 1.6E-09 1.6E-09 Arsenic Skin, Vascular 2.5E-04 2.5E-04

Beryllium Beryllium Gastrointestinal 1.1E-02 1.1E-02

Cadmium Cadmium Kidney 1.5E-03 1.5E-03

Cobalt Cobalt
Cardiovascular, 
Immunological, 

Neurological
6.6E-04 6.6E-04

Iron Iron Liver, Blood, GI 
Tract 1.4E-02 1.4E-02

Manganese Manganese CNS 1.0E+00 1.0E+00

Nickel Nickel Decreased Organ/ 
Body Weights 7.7E-03 7.7E-03

Thallium Thallium Liver 3.7E-04 3.7E-04

Zinc Zinc Blood 1.5E-04 1.5E-04

Total Risk Across Surface Soil 2.5E-07 Total Hazard Index Across All Media and All Exposure Routes  1.1E+00

Total Risk Across Groundwater 1.0E-08

  Total  Liver HI = 2.8E-02

 Total Risk Across All Media and All Exposure Routes  2.6E-07 Total Kidney HI = 1.5E-03

Total Vascular HI = 9.1E-04

Total GI Tract HI = 2.5E-02

Total Skin HI = 2.5E-04

Total Blood HI = 1.4E-02

Total CNS HI = 1.0E+00

Total Immune System HI = 6.6E-04

Total Body Weight HI = 8.0E-03

Total Prostate HI = 1.8E-03



TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE  WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Maintenance Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 1.2E-09 2.0E-10 1.4E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.2E-08 3.7E-09 2.6E-08 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.1E-09 3.6E-10 2.5E-09 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 4.4E-09 7.6E-10 5.2E-09 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 1.3E-04 1.7E-05 1.4E-04

Total Risk Across Surface Soil 3.5E-08 Total Hazard Index Across All Media and All Exposure Routes  1.4E-04

  Total  Liver HI = 1.4E-04

 Total Risk Across All Media and All Exposure Routes  3.5E-08 Total Prostate HI = 0.0E+00



TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Occupational Workers

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 2.1E-08 3.7E-09 2.5E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.0E-07 6.8E-08 4.7E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.9E-08 6.6E-09 4.5E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 8.0E-08 1.4E-08 9.4E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 2.3E-03 3.0E-04 2.6E-03

Total Risk Across Surface Soil 6.3E-07 Total Hazard Index Across All Media and All Exposure Routes  2.6E-03

  Total  Liver HI = 2.6E-03

 Total Risk Across All Media and All Exposure Routes  6.3E-07 Total Prostate HI = 0.0E+00



TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Recreational Users

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 2.5E-09 3.3E-10 2.9E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.7E-08 6.1E-09 5.3E-08 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.6E-09 6.0E-10 5.2E-09 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 9.6E-09 1.2E-09 1.1E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 2.7E-04 2.7E-05 3.0E-04

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 7.0E-04 1.8E-04 8.8E-04

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 1.5E-03 3.9E-04 1.9E-03

2,4,6-Trinitrotoluene 7.9E-10 5.7E-11 8.4E-10 2,4,6-Trinitrotoluene Liver 4.1E-04 3.0E-05 4.4E-04

RDX 2.6E-08 4.3E-09 3.0E-08 RDX Prostate 6.1E-04 1.0E-04 7.1E-04

Aluminum Aluminum Body Weight 5.0E-05 9.1E-06 5.9E-05

Arsenic 1.4E-08 2.5E-09 1.6E-08 Arsenic Skin, Vascular 2.4E-04 4.4E-05 2.8E-04

Iron Iron Liver, Blood, GI Trac 2.4E-04 4.4E-05 2.8E-04

Manganese Manganese CNS 4.7E-04 2.1E-03 2.6E-03

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 3.8E-04 0.0E+00 3.8E-04

ARSENIC 1.9E-07 2.1E-07 4.1E-07 ARSENIC Skin, Vascular 3.4E-03 3.7E-03 7.0E-03

CHROMIUM CHROMIUM NOAEL 6.5E-04 0.0E+00 6.5E-04

IRON IRON Liver, Blood, GI 
Tract 8.2E-03 0.0E+00 8.2E-03

MANGANESE MANGANESE CNS 2.7E-03 0.0E+00 2.7E-03

VANADIUM VANADIUM NOAEL 2.8E-04 0.0E+00 2.8E-04

Total Risk Across Surface Soil 7.2E-08 Total Hazard Index Across All Media and All Exposure Routes  2.7E-02

Total Risk Across Surface Water 4.7E-08

  Total Risk Across Sediment 4.1E-07 Total  Liver HI = 1.1E-02

 Total Vascular HI = 7.3E-03

Total GI Tract HI = 8.5E-03

Total Risk Across All Media and All Exposure Routes  5.3E-07 Total Skin HI = 7.3E-03

Total Blood HI = 8.5E-03

Total CNS HI = 5.3E-03

Total Body Weight HI = 4.4E-04

Total Prostate HI = 7.1E-04



TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Current/Future

Receptor Population:   Trespassers

Receptor Age:   Adolescent (6 to 17 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total
Soil Soil Surface Soil BENZO(A)ANTHRACENE 2.5E-09 8.1E-10 3.3E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.7E-08 1.5E-08 6.2E-08 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.6E-09 1.5E-09 6.0E-09 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 9.5E-09 3.1E-09 1.3E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 2.2E-04 5.5E-05 2.8E-04

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.1E-04 5.1E-05 1.6E-04

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 2.4E-04 1.1E-04 3.5E-04

2,4,6-Trinitrotoluene 1.6E-10 1.9E-11 1.8E-10 2,4,6-Trinitrotoluene Liver 6.6E-05 8.2E-06 7.5E-05

RDX 5.2E-09 1.5E-09 6.6E-09 RDX Prostate 9.9E-05 2.8E-05 1.3E-04

Aluminum Aluminum Body Weight 8.2E-06 2.5E-06 1.1E-05

Arsenic 2.8E-09 8.6E-10 3.6E-09 Arsenic Skin, Vascular 3.9E-05 1.2E-05 5.1E-05

Iron Iron Liver, Blood, GI Tract 3.9E-05 1.2E-05 5.1E-05

Manganese Manganese CNS 7.7E-05 6.0E-04 6.7E-04

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 3.1E-04 0.0E+00 3.1E-04

ARSENIC 1.9E-07 1.4E-08 2.1E-07 ARSENIC Skin, Vascular 2.7E-03 2.0E-04 2.9E-03

CHROMIUM CHROMIUM NOAEL 5.3E-04 0.0E+00 5.3E-04

IRON IRON Liver, Blood, GI 
Tract 6.7E-03 0.0E+00 6.7E-03

MANGANESE MANGANESE CNS 2.2E-03 0.0E+00 2.2E-03

VANADIUM VANADIUM NOAEL 2.3E-04 0.0E+00 2.3E-04

Total Risk Across Surface Soil 8.4E-08 Total Hazard Index Across All Media and All Exposure Routes  1.5E-02

Total Risk Across Surface Water 1.0E-08

  Total Risk Across Sediment 2.1E-07 Total  Liver HI = 7.3E-03

 Total Vascular HI = 3.0E-03

Total GI Tract HI = 6.8E-03

Total Risk Across All Media and All Exposure Routes  3.0E-07 Total Skin HI = 3.0E-03

Total Blood HI = 6.8E-03

Total CNS HI = 2.9E-03

Total Body Weight HI = 3.2E-04

Total Prostate HI = 1.3E-04



TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 2.7E-08 3.4E-09 3.0E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 5.0E-07 6.4E-08 5.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.8E-08 6.2E-09 5.4E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.0E-07 1.3E-08 1.1E-07 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 3.7E-03 3.7E-04 4.1E-03

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 6.3E-03 1.6E-03 7.9E-03

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 1.3E-02 3.5E-03 1.7E-02

2,4,6-Trinitrotoluene 5.5E-09 4.0E-10 5.9E-09 2,4,6-Trinitrotoluene Liver 3.7E-03 2.7E-04 3.9E-03

RDX 1.8E-07 3.0E-08 2.1E-07 RDX Prostate 5.5E-03 9.1E-04 6.4E-03

Aluminum Aluminum Body Weight 4.5E-04 8.2E-05 5.3E-04

Arsenic 9.7E-08 1.8E-08 1.1E-07 Arsenic Skin, Vascular 2.2E-03 3.9E-04 2.5E-03

Iron Iron Liver, Blood, GI Trac 2.2E-03 3.9E-04 2.6E-03

Manganese Manganese CNS 4.3E-03 1.9E-02 2.4E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 3.4E-03 0.0E+00 3.4E-03

ARSENIC 1.4E-06 4.1E-08 1.4E-06 ARSENIC Skin, Vascular 3.0E-02 9.1E-04 3.1E-02

CHROMIUM CHROMIUM NOAEL 5.9E-03 0.0E+00 5.9E-03

IRON IRON Liver, Blood, GI 
Tract 7.4E-02 0.0E+00 7.4E-02

MANGANESE MANGANESE CNS 2.4E-02 0.0E+00 2.4E-02

VANADIUM VANADIUM NOAEL 2.6E-03 0.0E+00 2.6E-03
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TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Adult

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.3E+00 1.7E-02 1.3E+00

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 2.1E+00 2.7E-02 2.1E+00

2,4,6-Trinitrotoluene 9.2E-07 3.4E-09 9.3E-07 2,4,6-Trinitrotoluene Liver 6.2E-01 2.2E-03 6.2E-01

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 1.1E-02 4.2E-04 1.1E-02

HMX HMX Liver, Blood 9.2E-02 3.1E-04 9.2E-02

RDX 2.4E-05 2.0E-07 2.4E-05 RDX Prostate 7.3E-01 6.1E-03 7.4E-01

Aluminum Aluminum Body Weight 1.4E-01 4.4E-04 1.4E-01

Arsenic 4.9E-06 1.6E-08 4.9E-06 Arsenic Skin, Vascular 1.1E-01 3.5E-04 1.1E-01

Beryllium Beryllium Gastrointestinal 3.3E-02 1.5E-02 4.8E-02

Cadmium Cadmium Kidney 3.3E-02 2.1E-03 3.5E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 
Neurological

2.9E-01 9.2E-04 2.9E-01

Iron Iron Liver, Blood, GI 
Tract 6.0E+00 1.9E-02 6.0E+00

Manganese Manganese CNS 1.7E+01 1.4E+00 1.9E+01

Nickel Nickel Decreased Organ/ 
Body Weights 6.7E-01 1.1E-02 6.8E-01

Thallium Thallium Liver 1.6E-01 5.2E-04 1.6E-01

Zinc Zinc Blood 1.1E-01 2.0E-04 1.1E-01

Total Risk Across Surface Soil 7.6E-07 Total Hazard Index Across All Media and All Exposure Routes  3.1E+01

Total Risk Across Surface Water 3.3E-07

  Total Risk Across Sediment 1.4E-06 Total  Liver HI = 1.0E+01

 Total Risk Across Groundwater 3.0E-05 Total Kidney HI = 3.5E-02

Total Vascular HI = 4.3E-01

Total Risk Across All Media and All Exposure Routes  3.3E-05 Total GI Tract HI = 6.1E+00

Total Skin HI = 1.4E-01

Total Blood HI = 6.3E+00

Total CNS HI = 1.9E+01

Total Immune System HI = 2.9E-01

Total Body Weight HI = 8.2E-01

Total Prostate HI = 7.4E-01
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TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 4.7E-08 4.3E-09 5.2E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 8.8E-07 8.0E-08 9.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 8.6E-08 7.8E-09 9.3E-08 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 1.8E-07 1.6E-08 1.9E-07 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUENE Liver 2.3E-02 1.6E-03 2.5E-02

Surface Water Surface Water Surface Water 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 5.8E-03 1.5E-03 7.3E-03

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 1.3E-02 3.2E-03 1.6E-02

2,4,6-Trinitrotoluene 1.5E-09 1.0E-10 1.6E-09 2,4,6-Trinitrotoluene Liver 3.4E-03 2.4E-04 3.7E-03

RDX 4.8E-08 7.7E-09 5.6E-08 RDX Prostate 5.1E-03 8.2E-04 5.9E-03

Aluminum Aluminum Body Weight 4.2E-04 7.4E-05 5.0E-04

Arsenic 2.6E-08 4.5E-09 3.0E-08 Arsenic Skin, Vascular 2.0E-03 3.5E-04 2.4E-03

Iron Iron Liver, Blood, GI Trac 2.0E-03 3.5E-04 2.4E-03

Manganese Manganese CNS 4.0E-03 1.7E-02 2.1E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 3.2E-02 3.2E-02

ARSENIC 3.6E-06 7.6E-08 3.7E-06 ARSENIC Skin, Vascular 2.8E-01 5.9E-03 2.9E-01

CHROMIUM CHROMIUM NOAEL 5.5E-02 5.5E-02

IRON IRON Liver, Blood, GI 
Tract 6.9E-01 6.9E-01

MANGANESE MANGANESE CNS 2.3E-01 2.3E-01

VANADIUM VANADIUM NOAEL 2.4E-02 2.4E-02
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TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 -  ROCKEYE 

NSWC CRANE, INDIANA

Scenario Timeframe:  Future

Receptor Population:   Resident

Receptor Age:   Child (0 to 6 years)

  

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

 Routes Total Target Organ Routes Total

Groundwater Water Onsite 2-Amino-4,6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 2.9E+00 3.4E-02 2.9E+00

4-Amino-2,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene Liver 4.6E+00 5.4E-02 4.6E+00

2,4,6-Trinitrotoluene 5.8E-07 1.9E-09 5.8E-07 2,4,6-Trinitrotoluene Liver 1.4E+00 4.4E-03 1.4E+00

2,6-Dinitrotoluene 2,6-Dinitrotoluene Liver 2.3E-02 8.3E-04 2.4E-02

HMX HMX Liver, Blood 2.0E-01 6.1E-04 2.0E-01

RDX 1.5E-05 1.1E-07 1.5E-05 RDX Prostate 1.6E+00 1.2E-02 1.6E+00

Aluminum Aluminum Body Weight 3.0E-01 9.9E-04 3.0E-01

Arsenic 3.1E-06 1.0E-08 3.1E-06 Arsenic Skin, Vascular 2.4E-01 7.9E-04 2.4E-01

Beryllium Beryllium Gastrointestinal 7.3E-02 3.4E-02 1.1E-01

Cadmium Cadmium Kidney 7.3E-02 4.8E-03 7.8E-02

Cobalt Cobalt
Cardiovascular, 
Immunological, 
Neurological

6.3E-01 2.1E-03 6.3E-01

Iron Iron Liver, Blood, GI 
Tract 1.3E+01 4.3E-02 1.3E+01

Manganese Manganese CNS 3.8E+01 3.2E+00 4.1E+01

Nickel Nickel Decreased Organ/ 
Body Weights 1.5E+00 2.4E-02 1.5E+00

Thallium Thallium Liver 3.6E-01 1.2E-03 3.6E-01

Zinc Zinc Blood 2.3E-01 4.6E-04 2.3E-01

Total Risk Across Surface Soil 1.3E-06 Total Hazard Index Across All Media and All Exposure Routes  7.0E+01

Total Risk Across Surface Water 8.8E-08

  Total Risk Across Sediment 3.7E-06 Total  Liver HI = 2.3E+01

 Total Risk Across Groundwater 1.9E-05 Total Kidney HI = 7.8E-02

Total Vascular HI = 1.2E+00

Total Risk Across All Media and All Exposure Routes  2.4E-05 Total GI Tract HI = 1.4E+01

Total Skin HI = 5.3E-01

Total Blood HI = 1.4E+01

Total CNS HI = 4.2E+01

Total Immune System HI = 6.3E-01

Total Body Weight HI = 1.8E+00

Total Prostate HI = 1.6E+00

Page 9 of 9



• RAGS-PART D TABLE 9'S - SWMU 4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS



SCenario Timeframe: Future
Receptor Population: Construction Workers
Receptor Age: Adult

TABLE 9.1. REASONABLE MAXIMUM EXPOSURE IRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic H~znrcl Ouolienl

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Ex.posure

Routes Total Target Organ Routes Total

Soil Soil Surface and METHYLENE CHLORIDE 7.5E-13 7.5E-13 METHYLENE CHLORIDE Liver 1.2E-07 1.2E-07

Subsurface Soil BENZO(A)ANTHRACENE 1.4E-07 6.6E-08 2.1E-07 BENZO(A)ANTHRACENE

BENZOIA)PYRENE 1.3E-06 6.2E-07 1.9E-06 BENZO(A)PYRENE

BENZO(BIFLUORANTHENE 2_0E-07 9.3E-08 2.9E-07 BENZOIBIFLUORANTHENE

INDENOll.2.3-CD)PYRENE 8.8E-08 4.2E-08 1.3E-07 INDENOI'.2.3-CD)PYRENE

DELTA-BHC 5.8E-l0 8.5E-l1 6.7E-l0 DELTA-BHC

AROCLOR-1254 2.2E-08 1.1E-08 3.3E-08 AROCLOR-1254 mmunological, Nail 3.8E·02 1.9E-02 5.7E-02

PENTACHLOROPHENOL 3.1E-1O 2.8E-l0 5_9E-l0 PENTACHLOROPHENOL liver. Kidney 6.0E·06 5.5E-06 1.1E-05

ANTIMONY ANTIMONY lifespan 7_2E-03 7.2E-03

ARSENIC 4.0E-07 4.3E-08 4.4E-07 ARSENIC Skin. VaSCular 6.2E-02 6.7E-03 6.9E-02

BARIUM BARIUM Blood 2.4E-02 2.4E-02

CADMIUM CADMIUM Kidney 5.0E-03 7.3E-04 5.8E-03

CHROMIUM CHROMIUM NOAEL 1.6E-02 1.6E-02

IRON IRON
Liver. BloOd.

2.2E-Ol 2.2E-Ol
GI Tract

MANGANESE MANGANESE CNS 2.6E-02 2.6E-02

MERCURY MERCURY CNS 1.2E-03 1.2E-03

NICKEL NICKEL
Decreased O,ganl

2.6E-03 2.6E-03
Body Weighls

SELENIUM SELENIUM Hair. Nail Loss 3.4E-04 3.4E-04

Groundwater Water Onsile Aluminum Aluminum Body Weight 3.5E·05 3.5E-05

Arsenic 5.3E-09 5.3E-09 Arsenic Skin. Vascular 8.2E-04 8.2E-04

Iron Iron
Liver. Blood.

7.6E-03 7.6E-03
GI Traci

Manganese Manganese CNS I.4E-l!l 1.4E-Ol

Total Risk Across Surface Soil 3.0E-06 Total Hazard Index Across All Media and All Exposure Routes 5.8E-Ol

Total Risk Across Groundwater 5.3E·09
i i

Tolal Risk Across All Media and All Exposure Routes f 3.1 E·06 :J

Tolal Liver HI • 2.2E-Ol

Tolal Kidney HI • 5.8E-03

Talai Vascular HI • 6.9E.Q2

Tolal GI Tracl HI. 2.2E-Ol

TOlal Skin HI • 6.9E-02

Tolal Blood HI. 2.5E-Ol

Tolal CNS HI • 1.7E-Ol

Totallrnrnune Syslem HI = 5.7E-02

Tolal Body Weight HI • 2.6E-03

Tolal Lifespan HI • 7.2E-03

Tolal Hair. Nails HI. 5.7E-02



Scenario Timetrame: Future

Receptor Population: Maintenance Workers

Receptor Age: Adult

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary lngeslion Inhalation Dermal Exposure

Roules Total Target Organ Routes Total

Soil Soil Surtace Soil METHYLENE CHLORIDE 5.6E-13 O.OE+OO 5.6E-13 METHYLENE CHLORIDE liver 3.5E-09 O.OE+OO 3.5E-09

BENZO(A)ANTHRACENE 6.9E-08 5.9E-08 1.3E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 7.3E-07 6.3E-07 1.4E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.2E-07 1.0E-07 2.2E-07 BENZO(B)FLUORANTHENE

INDENO(1.2.3-CD)PYRENE 5.4E-08 4.6E-08 1.0E-07 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL 8.9E-l0 1.5E-09 2.3E-09 PENTACHLOROPHENOL liver, Kidney 6.9E-07 1.1 E-06 1.8E-06

CADMIUM CADMIUM Kidney 2.6E-04 6.9E-05 3.3E-04

Total Risk Across Surtace Soil 1.8E-06 Total Hazard Index Across Ail Media and Ail Exposure Routes 3.3E-04

. Totat Risk Across All Media and All Exposure Routes I 1.BE-06 I
Total Liver HI =I ,.u_w I

Total Kidney HI = 3.3E-04



Scenario Timeframe: Future

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalatlon Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surtace Soil METHYLENE CHLORIDE S.BE-12 O.OE+OO S.BE-12 METHYLENE CHLORIDE Liver 3.6E-OB O.OE+OO 3.6E-OB

BENZO(A)ANTHRACENE 7.1E-07 6.IE-07 1.3E-06 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 7.7E-06 6.6E-06 I.4E-OS BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.2E-06 1.1E-06 2.3E-06 BENZO(B)FLUORANTHENE

INDENO(1.2.3-CD)PYRENE S.6E-07 4.BE-07 1.0E-06 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL 9.2E-09 I.SE-OB 2.4E-OB PENTACHLOROPHENOL Liver. Kidney 7.2E-06 1.2E-OS 1.9E-OS

CADMIUM CADMIUM Kidney 2.7E-03 7.2E-04 3.4E-03

Tolal Risk Across Surtace Soil 1.9E-OS Total Hazard Index Across All Media and All Exposure Routes 3.4E-03

Total Risk Across All Media and All Exposure Roules ~05 ~
TOlal Liver HI = I "O~'VJ I

Total Kidney HI = 3.4E'O~

.;.~ ~,;,

' •• *~'t...

r

).~



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

· TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

, Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalalion Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soii Surface Soil METHYLENE CHLORIDE 1.4E-12 O.OE+OO 1.4E-12 METHYLENE CHLORIDE Liver 7.5E-09 O.OE+OO 7.5E-09

BENZO(A)ANTHRACENE 1.BE-07 9.4E-OB 2.7E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.9E-06 1.0E-06 2.9E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.1E-07 1.6E-07 4.7E-07 BENZOIB)FLUORANTHENE

INDENO( 1.2,3·CD)PYRENE 1.4E-07 7.4E-OB 2.1E·07 INDENO( 1.2.3·CD)PYRENE

PENTACHLOROPHENOL 2.3E-09 2.3E-09 4.6E-09 PENTACHLOROPHENOL Liver. Kidney 1.5E·06 1.5E-06 3.0E-06

CADMIUM CADMIUM Kidney 5.6E·04 9.1E·05 6.5E-04

Surtace Water Surtace Water Surtace Water Aluminum Aluminum Body Weight 3.0E.04 5.4E-05 3.5E-04

Arsenic 2.4E·07 4.3E-OB 2.BE-07 Arsenic Skin. Vascular 1.2E-03 2.2E-04 1.4E-03

Barium Barium Blood 2.0E-03 5.2E-03 7.2E-03

Manganese Manganese CNS 4.2E-03 1.9E-02 2.3E-02

Sediment Sediment Sediment ARSENIC 6.1E-07 1.7E-06 2.3E-06 ARSENIC Skin, Vascular 3.2E-03 B.7E-03 1.2E-02

IRON IRON
Liver. Blood. GI

B.6E-03 O.OE+OO B.6E-03
Tract

MANGANESE MANGANESE CNS 1.3E-03 O.OE+OO 1.3E-03

Total Risk Across Surtace Soil 3.9E-06 Total Hazard Index Across All Media and All Exposure Routes 5.5E-02

Total Risk Across Surtace Water 2.BE-07

Total Risk Across Sediment 2.3E-06 Total Liver HI = I B.6E-03 I

./

Total Risk Across All Media and All Exposure Routes I 6.4E-06 I

Total Kidney HI = 6.6E-04

Total Vascular HI = 1.3E-02

Total GI Tract HI = B.6E-03

Total Skin HI = 1.3E-02

Tota' Blood HI = 1.6E-02

Total CNS HI = 2.5E-02

TOlal Body Weight HI = 3.5E-04

Total Thyroid HI = O.OE+OO



Scenario Timelrame: CurrenVFulure

Receptor Population: Trespassers

Receptor Age: Adolescent (6 to 17 years)

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

,SWMU 4 - McCOMISH GORGE

NSWC CR~NE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE 4.3E-13 O.OE+OO 4.3E-13 METHYLENE CHLORIDE Liver 6.lE-09 O.OE+OO 6.tE-09

BENZO(A)ANTHRACENE S.3E-08 S.3E-08 t.1E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE S.7E-07 S.7E-07 1.1 E-06 BENZO(A)PYRENE

BENZO(BIFLUORANTHENE 9.1E-08 9.1E-08 1.8E-07 BENZO(B)FLUORANTHENE

INDENO( 1.2.3-CD)PYRENE 4.2E-08 4.2E-08 8.3E-08 INDENO( I ,2,3-CD)PYRENE '.,:..-"

PENTACHLOROPHENOL 6.9E-tO 1.3E-09 2.0E-09 PENTACHLOROPHENOL Liver. Kidney 1.2E-06 2.3E-06 3.SE-06

CADMIUM CADMIUM Kidney 4.6E-04 1.4E-04 6.0E-04

Surface Waler Surface Waler Surface Water Aluminum Aluminum Body Weight 4.8E-OS 1.8E-OS 6.7E-OS

Arsenic 1.4E-08 S.4E-09 1.9E-08 Arsenic Skin, Vascular 2.0E-04 7.6E-OS 2.7E-04

Barium Barium Blood 3.3E-04 1.8E-03 2.1E-03

Manganese Manganese CNS 6.9E-04 6.6E-03 7.3E-03

Sedimenl Sedimenl Sediment ARSENIC 1.8E-07 4.2E-08 2.3E-07 ARSENIC Skin. Vascular 2.6E-03 S.9E-04 3.2E-03

IRON IRON
Liver. Blood, GI

7.0E-03 O.OE+OO 7.0E-03
Tract

MANGANESE MANGANESE CNS 1.lE-03 O.OE+OO 1.1 E-03

Tolal Risk Across Surface Soil 1.SE-06 Total Hazard Index Across All Media and All Exposure Roules 2.2E-02

Tolal Risk Across Surface Waler 1.9E-08

Total Risk Across Sediment 2.3E-07 Tolal Liver HI = I 7.0E-03 I

..
.', :..'="''''-

~ :'"

"t.;-

Total Risk Across All Media and All Exposure Roules [ 1.8E-06~

Talai Kidney HI = 6.0E-04

Tala! Vascular HI = 3.SE-03

Total GI Trect HI = 7.0E-03

Tolal Skin HI = 3.SE-03

TOlal Blood HI = 9.1E-03

TOlal CNS HI = 8.3E·03

Tolal Body Weight HI = 6.7E-OS

Talai Thyroid HI = O.OE+OO



Scenario Timelrame: Future

Receptor Population: Resident

Receplor Age: Mull

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FUTURE ADULT RESIDENT

SWMU 4 . McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Halarc1 Ollolient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalalion Dermal Exposure

Routes Total Target Organ Roules Tolal

Soli Soil Surlace Soil METHYLENE CHLORIDE 7.8E·12 O.OE+OO 7.8E·12 METHYLENE CHLORIDE Liver 5.0E·08 O.OE+OO 5.0E·08

BENZO(A)ANTHRACENE 9.6E·07 5.1E-07 1.5E·06 BENZO(A)ANTHRACENE

BENZO(A)PYRENE I.OE·OS S.4E·06 1.6E·OS BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.6E·06 8.7E·07 2.SE·06 BENZOIB)FLUORANTHENE

INDENO( 1.2.3·CD)PYRENE 7.5E·07 4.0E·07 1.2E-06 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL 1.2E-OB 1.3E-08 2.SE·08 PENTACHLOROPHENOL liver, Kidney 1.0E·OS 1.0E·OS 2.0E·OS

CADMIUM CADMIUM Kidney 3.BE·03 6.2E·04 4.4E-03

Surface Waler Surface Water Surface Waler Aluminum Aluminum BodyWeighl 2.0E-03 3.6E-04 2.4E·03

Arsenic 1.3E·06 2.3E-07 1.5E·06 Arsenic Skin. Vascular B.2E·03 1.5E-03 9.7E-03

Barium Barium Blood 1.3E-02 3.5E·02 4.8E·02

Manganese Manganese CNS 2.8E·02 1.3E-OI 1.6E-OI

Sediment Sediment Sediment ARSENIC 3.3E·06 4.0E·07 3.7E-06 ARSENIC Skin. Vascular 2.IE·02 2.6E·03 2.4E-02

IRON IRON
Liver. Blood. GI

5.BE-02 O.OE+OO 5.8E-02Tracl

MANGANESE MANGANESE CNS B.9E·03 O.OE+OO 8.9E-03

Groundwater Water OnsUe Aluminum Aluminum Body Weight ' .. 4E·02 7.3E·05 1.4E-02

Arsenic 5.IE·OS 2.BE-07 S.IE-05 Arsenic Skin, Vascular 3.3E-Ol 1.7E-03 3.3E·OI

Iron Iron
Liver. Blood. GI

3.0E+OO 1.6E-02 3.IE+OO
Tract

Manganese Manganese CNS 2.3E+OO 3.0E·OI 2.6E+OO

Tolal Risk Across Surface Soil 2.IE-OS Total Hazard Index Across·AII Media and All ElCposure Routes 6.3E+OO

Total Risk Across Surlace Water 1.5E-06

Total Risk Across Sedimenl 3.7E·06 lolal Liver HI = 3.1E+OO

Tolal Risk Across Groundwater 5.IE-OS Tolal Kidney HI = 4.4E·03

Total Risk Across All Media and All Exposure Roules I 7.7E-05 I
Total Vascular HI = 3.6E-Ol

Tolal GI Tract HI = 3.1E+OO

TDIal Skin HI = 3.6E-OI

Tola1 Blood HI = 3.2E+OO

Tolal CNS HI = 2.7E+OO

Total Body Weight HI = 1.6E·02

Tolal Thyroid HI = O.OE+OO



Scenario Timeframe: Fulure

Receplor Population: Resldenl

Receplor Age: Child (0 to 6 years)

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

?WMU 4 - Mc~OMISH GORGE

NSWC CR~NE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic: Hazard Quollent

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingeslian lnhalrtlion Dermal Exposure

Routes Tolal TargelOrgan Routes Total

Soli Soil Surtace Soil METHYLENE CHLORIDE 1.BE-II O.OE+OO 1.BE-II METHYLENE CHLORIDE Liver 4.7E-07 O.OE+OO 4.7E-07

BENZO(A)ANTHRACENE 2,2E-06 5,BE-07 2.BE-06 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.4E-05 6.2E·06 3.0E-05 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3,BE-06 1.0E-06 4.BE-06 BENZO(B)FLUORANTHENE

INDENO( I ,2,3-CD)PYRENE 1.BE-06 4.6E-07 2.2E-06 INDENO(I,2,3-CD)PYRENE

PENTACHLOROPHENOL 2.9E-OB 1.4E-OB 4,3E-OB PENTACHLOROPHENOL liver, Kidney 9.4E·05 4.7E-05 I.4E-04

CADMIUM CADMIUM Kidney 3.5E-02 2.BE-03 3.BE-02

Surface Waler Surtace Waler Surtace Water Aluminum Aluminum BodyWeighl 1,9E-03 3.7E-04 2,2E-03

Arsenic 3.0E-07 5,9E-OB 3.6E-07 Arsenic Skin, Vascular 7.7E-03 1.5E-Oj 9.2E-03

Bartum Barium Blood 1.3E-02 3.6E-02 4.BE-02

Manganese Manganese CNS 2.7E-02 1.3E-OI 1.6E-OI

Sediment Sediment Sediment ARSENIC 7.7E-06 4,6E-07 B,2E-06 ARSENIC Skin. Vascular 2.0E·OI 1.2E-02 2,IE-OI

IRON IRON
Liver, Blood, GI

5.4E-Ol O.OE+OO 5.4E-OtTract

MANGANESE MANGANESE CNS B.3E-02 O.OE+OO B.3E-02

Groundwater Waler Onslle Aluminum Aluminum BodyWelghl 4,9E-02 2.2E-04 4.9E-02

Arsenic 4.4E-05 2.0E-07 4.5E-05 Arsenic Skin, Vascular 1.2E+00 5.IE-03 1.2E+00

Iron Iron
Liver, Blood, GI

I.IE+OI 4.7E-02 1.IE+OI
Tract

Manganese Manganese CNS B.OE+OO B.BE-Ot B.9E+00

Tolal Risk Across Surtace Soil 4,OE·05 Total Hazard Index Across All Media and All Exposure Routes 2.2E+OI

TOlal Risk Across Surface Water 3.6E-07

Total Risk Across Sedimenl B.2E-06 TOla! Liver HI = 1.1 E+OI

Total Risk Across Groundwater 4.5E-05 Total Kidney HI ; 3,BE·02

•..>J

!'>'

· ....~

· -.-~
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•.••j:

Total Risk Across All Media and All Exposure Routes I - 9.3E-05 -j
Total Vascular HI = 1.4E+00

1nlel GI Tract HI ; 1.1 E+OI

Talai Skin HI ; 1.4E+00

TOlal Blood HI ; 1.1E+OI

Tnlal CNS HI = 9.IE+00

Taiel Bmly Weighl HI ; 5.2E-02

Tolal Thyroid HI = O.OE+OO



Scenario Timelrame: Future
Receptor Populalion: Construction Workers
Receptor Age: Adult

T~BLE 9.1a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTQP RISKS AND HAZARDS FOR COPCs . CONSTRUCTION WORKERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA.

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinowmir. H;wml Ouolienl

Medium Poinl

In9.8stlon Inhatation Dermal Exposure Primary Ingestion I InhCllalion Dermal Exposure

Routes Total TargelOrgan Routes Total

Soil Soli Surlace and METHYLENE CHLORIDE 3.7E-13 3_7E-13 METHYLENE CHLORIDE liver 5.BE·OB 5.BE·OB

Subsurface Soil BENZO(A)ANTHRACENE 7.IE-OB 1.9E·OB 9.0E-OB BENZOIA)ANTHRACENE

BENZO(A)PYRENE 6.6E-07 1.BE-07 BAE·07 BENZOIA)PYRENE

BENZO(B)FLUORANTHENE 9.BE-OB 2.7E-QB 1.3E-07 BENZO(B)FLUORANTHENE

INDENO(I.2.3-CD)pYRENE 4AE-OB 1.2E-QB 5.6E-OB INDENO( 1.2.3-CD)PYRENE

DELTA-BHC 2.9E-IO 2AE-II 3.2E-IO DELTA-BHC

AROCLOR-1254 1.IE'OB 3.2E-09 1.4E-OB AROCLOR-1254 mrnunological. Nail 1.9E-02 5.5E-Q3 2AE-02

PENTACHLOROPHENOL 1.5E-IO B.IE-II 2AE-IO PENTACHLOROPHENOL liver. Kidney 3.0E-06 LBE-06 4.6E-06

ANTIMONY ANTIMONY lifespan 3.6E·03 3.6E'03

ARSENIC 2.0E-07 1.2E-OB 2.IE-07 ARSENIC Skin. Vascular 3.IE-02 1.9E·03 3.3E-02

BARIUM BARIUM Blood 1.2E·02 1.2E·02

CADMIUM CADMIUM Kidney 2.5E·03 2.IE-04 2.7E-03

CHROMIUM CHROMIUM NOAEL B.IE-03 B.IE-03

IRON IRON
liver. Blood.

I.IE-OI l.lE-OI
Gllract

MANGANESE MANGANESE CNS 1.3E-02 1.3E·02

MERCURY MERCURY CNS 5.BE-04 5.BE-04

NICKEL NICKEL
Decreased Organl

1.3E-03 1.3E·03
Body Weights

SELENIUM SELENIUM Hair. Nail Loss I.7E-04 I.7E-04

Groundwater Waler" Gnsile Aluminum Aluminum BodyWeighl 2.3E-05 2.3E-05

Arsenic 3.4E-09 3AE-09 Arsenic Skin. Vascular 5.3E-04 5.3E-04

Iron Iron
liver. Blood.

4.9E·03 4.9E-03GITracl

Manganese Manganese CNS 0.2E·02 9.2E·02

Total Risk Across Surface Soil 1.3E·06 TOlal Hazard Index Across All Media ann All Ell:noslJ1~ Routes 3,OE-OI

TOlal Risk Across Groundwaler 3.4E-09
i i

Total Risk Across All Media and All Ell:posure Routes I~~-6-J

Tol~l Uver HI :: l.IE-Ol

TO!<i1 Kiclney HI = 2.7E-Q3

lOlal V~sr:ular HI = 3.3E·02

lol;ll GI f,ftCI HI :: l.IE-OI

Tota! Sk.in HI :: 3.3E-02

T01<11 Blood HI :: 1.3E-OI

lo1el eNS HI = l.lE-OI

Tolnl ImflllllH'! Svslp.m HI = 2AE-02

Tolt'll Body Wl?ighl HI '" 1.3E-Q3

TOlal UI~5pcUl HI = 3.6E-Q3

TOlftl Thyroid HI =

TOlal H<tir. Nails HI = I 2.5E-02



Scenario Tlmeframe: Future

Receptor Population; Maintenance Workers

Receptor Age; Adult

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 4 - McCOMISH GORGE. "

• NSWC CRA!'1E. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soli Surface Soil METHYLENE CHLORIDE 5.0E-14 O.OE+OO 5.0E-14 METHYLENE CHLORIDE Liver B.6E-10 O.OE+OO B.6E-l0

BENZO(A)ANTHRACENE 6.2E-09 1.1 E-09 7.2E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.6E-OB 1.1E-OB 7.7E-08 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE l.lE-OB 1.BE-09 1.2E-OB BENZO(B)FLUORANTHENE

INDENO(1.2.3-CD)PYRENE 4.BE-09 8.3E-l0 5.7E-09 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL B.OE-" 2.6E-11 l.lE-10 PENTACHLOROPHENOL Liver, Kidney 1.7E-07 5.7E-OB 2.3E-07

CADMIUM CADMIUM Kidney 6.5E-05 3.4E-06 6.BE-05

Total Risk Across Surface Soil 1.0E-07 Total Hazard Index Across All Media and All Exposure Routes 6.9E-OS

Total Risk Across All Media and All Exposure Routes r 1.0E-07 ~

Total Liver HI = 2.3E-07

Talai Kidney HI = 6.9E-05 ".
Total Body Weight HI = O.OE.OO

TOlal Thyroid HI = O.OE+OO I .i...



Scenario Timeframe: Future

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalation Dermal E)(posure

Routes Total TargelOrgan Routes Total

Soli Soil Surtace Soil METHYLENE CHLORIDE 9.tE-t3 O.OE+OO 9.IE-I3 METHYLENE CHLORIDE Liver I.GE-OB O.OE+OO I.GE-OB

BENZO(A)ANTHRACENE l.tE-07 1.9E-OB 1.3E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.2E-OG 2.IE-07 1.4E-OG BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.9E-07 3.3E-OB 2.3E-07 BENZO(B)FLUORANTHENE

INDENO( I .2.3-CD)PYRENE B.BE-OB I.SE-OB I.OE-07 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL I.SE-09 4.BE-IO 1.9E-09 PENTACHLOROPHENOL Liver. Kidney 3.IE-OG 1.0E-OG 4.2E-OG

CADMIUM CADMIUM Kidney 1.2E-03 6.3E-OS 1.2E-03

Total Risk Across Surtace Soil I.9E-06 TOlal Hazard Index Across All Media and All Exposure Routes I.3E-03

Total Risk Across All Media and All Exposure Routes I 1.9E-06 I
Total Liver HI = 4.2E-06

TOlal Kidney HI = 1.3E-03

Tolal Body Weight HI = O.OE+OO

Tolal Thyroid HI = O.OE+OO



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure ·Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Sunace Soil METHYLENE CHLORIDE 1.lE-13 O.OE+OO 1.1E-13 METHYLENE CHLORIDE Liver 1.9E-09 O.OE+OO 1.9E-09

BENZO(A)ANTHRACENE 1.3E-08 1.7E-09 1.5E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.4E-07 1.9E-08 1.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.3E-08 3.0E-09 2.6E-08 BENZO(B)FLUORANTHENE

INDENO( 1.2.3-C'o)PYRENE 1.1E-08 1.4E-09 1.2E-08 INDENO( 1.2.3-CD)PYRENE

PENTACHLOROPHENOL 1.7E-l0 4.3E-l1 2.2E-l0 PENTACHLOROPHENOL Liver. Kidney 3.7E-07 9.3E-08 4.7E-07

CADMIUM CADMiUM Kidney 1.4E-04 5.6E-06 1.5E-04

Sunace Water Sunace Waler Sunace Water Aluminum Aluminum Body Weight 7.4E-05 1.3E-05 8.8E-05

Arsenic 1.8E-08 3.2E-09 2.1E-08 Arsenic Skin. Vascular 3.1E-04 5.5E-05 3.6E-04

Barium Barium Blood 5.0E-04 1.3E-03 1.8E-03

Manganese Manganese CNS 1.1E-03 4.8E-03 5.8E-03

Sediment Sediment Sediment ARSENIC 4.6E-08 5.0E-08 9.6E-08 ARSENIC Skin. Vascular B.OE-04 8.7E-04 1.7E-03

IRON IRON
Liver. Blood. GI

2.2E-03 O.OE+OO 2.21::03Tract

MANGANESE MANGANESE CNS 3.3E-04 O.OE+OO 3.3E-04

Total Risk Across Sunace Soil 2.1E-07 Tolal Hazard Index Across All Media and All Exposure Routes 1.2E-02

Total Risk Across Sunace Water 2.1E-OB

Total Risk Across Sediment 9.6E-OB Total Liver HI = I 2.2E-03 I

1. ~.

Total Risk Across All Media and Ail Exposure Routes [ 3.3E-07 ~

Tolal Kidney HI = 1.5E-04

Total-Vascular HI = 2.0E-03

Total GI Tract HI = 2.2E-03

Total Skin HI = 2.0E-03

Tolal Blood HI = 3.9E-03

Total CNS HI = 6.2E-03

Total Body WeighI HI = B.8E-05

Tolal Thyroid Hi = O.OE+OO



Scenario Tlmeframe: CurrenUFuture

Receptor Population: Trespassers

Receptor Age: Adolescent (6 10 17 years)

TABLE 9Aa, CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical CarcInogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingesllon Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Roules TOlal TargelOrgan Roules Total

Soli Soli Surlace Soil METHYLENE CHLORIDE l,1E-13 O,OE+OO l,1E-l3 METHYLENE CHLORIDE Liver 1.SE-09 O,OE+OO 1.SE-09

BENZO(A)ANTHRACENE l,3E-OB 4,3E-09 1.BE-OB BENZO(A)ANTHRACENE

BENZO(AIPYRENE 1,4E-07 4,6E-OB l,9E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2,3E-OB 7AE-09 3,OE-OB BENZO(B)FLUORANTHENE

INDENO(l,2,3-CD)PYRENE 1,OE-OB 3.4E-09 1AE-OB INDENO( 1,2,3-CD)PYRENE

PENTACHLOROPHENOL 1,7E-l0 1,1E-1O 2.BE-l0 PENTACHLOROPHENOL Liver. Kidney 3,OE-07 l.9E-07 4,9E-07

CADMIUM CADMIUM Kidney l.lE-04 1.1E-OS l.3E-04

Surlace Waler Surlace Waler Surface Waler Aluminum Aluminum Body Weighl 1.2E-OS 3.7E-06 1.6E-OS

Arsenic 3,SE-09 1.1 E-09 4.6E-09 Arsenic Skin, Vascular S,OE-OS 1.SE-OS 6,SE-OS

Barium Barium Blood B,1E-OS 3.6E-04 4.4E-04

Manganese Manganese CNS 1,7E-04 1.3E-03 1.SE-03

Sediment Sediment Sediment ARSENIC 4,6E-OB 3AE-09 4,9E-OB ARSENIC Skin, Vascular 6,SE-04 4,BE-OS 7,OE-04

IRON IRON
Liver, Blood. GI

l,BE-03 O,OE+OO l,BE-03
Tracl

MANGANESE MANGANESE CNS 2,7E-04 O,OE+OO 2.7E-04

Tolal Risk Across Surlace Soil 2,SE-07 Total Hazard Index Across All Media and All Exposure Roules 4,9E-03

Tolal Risk Across Surlace Water 4,6E-09

Total Risk Across Sedimenl 4,9E-OB Tolal Liver HI = I 1.BE-03 I

Total Risk Across All Media and All Exposure Roules I 3,OE-oz==J

Total Kidney HI = 1.3E-04

TOlal Vascular HI = 7.6E-04

Total GI Tract HI = 1,BE-03

TOlal Skin HI = 7,6E-04

Tolal Blood HI = 2,2E-03

TOlal CNS HI = 1,BE-03

TOlal Body Weight HI = 1,6E-OS

Tolal Thyroid HI = O.OE+OO



Scenario Timelrame: Fulure

Receptor Population: Resident

Receplor Age: Adult

TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazarn Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion InhalrtliOn Dermal Exposure

Routes Total TargelOrgan Routes TOlal

Soil Soli Surface Soil METHYLENE CHLORIDE l.lE-12 O.OE+OO l.lE-12 METHYLENE CHLORIDE liver 2.SE-OB O.OE+OO 2.SE-OB

BENZO(A)ANTHRACENE 1.4E-07 I.BE-OB 1.6E-07 BENZO(A)ANTHRACENE

BENZOIA)PYRENE 1.SE-06 2.0E-07 I.7E-06 BENZO(AjPYRENE

BENZO(B)FLUORANTHENE 2.4E-07 3.1E-OB 2.7E-07 BENZO(B)FLUORANTHENE

INDENO(1.2.3-CD)PYRENE 1.IE-07 1.4E-OB 1.2E-07 INDENOll.2.3-CD)PYRENE

PENTACHLOROPHENOL 1.BE-09 4.SE-l0 2.3E-09 PENTACHLOROPHENOL Liver, Kidney S.OE-06 1.3E-06 6.3E-06

CADMIUM CADMIUM Kidney 1.9E-03 7.6E-OS 2.0E-03

Surface Water Surface Water Surface Water Aluminum AlumInum Body Weighl 6.7E-04 1.2E-04 7.9E-04

Arsenic 1.2E-07 2.2E-OB 1.SE-07 Arsenic Skin. Vascular 2.7E-03 5.0E-04 3.2E-03

Barium Barium Blood 4_SE-03 1.2E-02 1.6E-02

Manganese Manganese CNS 9.SE·03 4.3E-02 S.3E-02

Sediment Sediment Sediment ARSENIC 3.2E-07 9.7E-09 3_3E-07 ARSENIC Skin. Vascular 7.2E-03 2.2E-04 7.4E-03

IRON IRON
liver. Blood. GI

1.9E-02 O.OE+OO 1.9E-02
Tract

MANGANESE MANGANESE CNS 3.0E-03 O.OE+OO 3_0E-03

Groundwater Waler Onsile Aluminum Aluminum Body Weight 9.BE-03 3.2E-OS 9.9E-03

Arsenic 1.0E-OS 3.3E-OB 1.0E-OS Arsenic Skin. Vascular 2.3E-Ol 7.4E-04 2.3E-Ol

Iron Iron Liver. Blood. GI
2.1E+OO 6.BE-03 2.1E+OOTract

Manganese Manganese CNS 1.6E+OO 1.3E-Ol 1.7E+OO

Total Risk Across Surface Soil 2.3E-06 Total Hazard Index Across All Media and All Exposure Routes 4.2E+OO

Total Risk Across Surface Water 1.SE-07

Tolal Risk Across Sediment 3.3E-07 "r olrll Liver HI = 2.2E+OO

Tolal Risk Across Groundwater 1.0E-OS Tntal Ki(lney HI = 2.0E·03

.',

1....;

:f
...\,.

Total Risk Across All Media and All Exposure Routes ( 1.3E·05 ~

Tolal Vascular HI = 2.4E-01

Tolal Gl Tracl HI = 2.2E+OO

Tolal Skin HI = 2.4E-Ol

lolal Blood HI = 2_2E+OO

TDial CNS HI = 1.BE+OO

Tolal Body Weight HI = l.lE-02

Tolal Thyroid HI = O.OE+OO



Scenario Tlmelrame: Fulure

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE g.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEP1'OR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 4 - McCOMISH GORGE

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingesllon Inhalation Demlal Exposure Primary Ingestion Inlltllafion Denmal Exposure

Routes Total TargelOrgan Roules Total

Soli Soli Surface Soil METHYLENE CHLORIDE 2.0E-12 O.OE+OO 2.0E-12 METHYLENE CHLORIDE Liver 1.6E-07 O.OE+OO 1.6E-07

BENZO(A)ANTHRACENE 2.SE-07 2.3E-08 2.7E-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.7E-OB 2.4E-07 2.9E-OB 8ENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.3E-07 3.9E-08 4.7E-07 BENZO(BIFLUORANTHENE

INDENO( I ,2,3-CD)PYRENE 2.0E-07 1.8E-08 2.IE-07 INDENO(I,2,3-CD)PYRENE

PENTACHLOROPHENOL 3.2E-09 S.BE-IO 3.8E-09 PENTACHLOROPHENOL Liver. Kidney 3.IE-OS S.SE-OB 3.7E-OS

CADMIUM CADMIUM - Kidney 1.2E-02 3.3E-04 1.2E-02

Surface Waler Surface Waler Surface Waler Aluminum Aluminum BOdyWelghl 6.2E-04 1.1 E-04 7.3E-04

Arsenic 3.3E-08 S,8E·09 3,9E-08 Arsenic Skin, Vascular 2.6E-03 4.SE-04 3.0E-03

Barium Barium Blood 4.2E-03 1.0E-02 l.SE-02

Manganese Manganese CNS 8.9E-03 3.9E-02 4.8E-02

Sedimenl Sediment Sediment ARSENIC 8.BE-07 1.8E-08 8.8E-07 ARSENIC Skin. Vascular 6.7E-02 I.4E-03 B.8E-02

IRON IRON
Liver, Blood, GI

1.8E-OI O.OE+OO !.8E-Ot
Tract

MANGANESE MANGANESE CNS 2.8E-02 O.OE+OO 2.8E-02

Groundwater Waler Gnsile Aluminum Aluminum Body Weighl. 2.2E-02 7.1E-OS 2.2E-02

Arsenic B.SE-OB 2.IE-08 B.SE-OB Arsenic Skin, Vascular S.IE-Ot 1.7E-03 S.IE-OI

Iron Iron
Liver, Blood, GI

4.7E+OO l.SE-02 4.7E+OO
Tract

Manganese Manganese CNS 3.SE+OO 2.9E-O! 3.8E+OO

Total Risk Across Surlace Soil 3.9E-06 Tolal Hazard Index Across All Media and All Exposure Routes 9.4E+OO

Total Risk Across Surface Water 3.9E-08

TOlal Risk Across Sediment 8.8E-07 Talai Liver HI = 4.9E+OO

Total Risk Across Groundwaler B.SE-06 TOlol Kidney HI = 1.2E-02

Tolal Risk Across All Media and All Exposure Routes I 1.1 E-OS I
Total Vascular HI = S.8E-OI

Total GI Tract HI = 4.9E+OO

Toto' Skin HI = S.8E-Ol

ToIO' Blood HI = 4.9E+OO

rotol CNS HI = 3.9E+OO

TOlal Body Weight HI = 2.2E-02

Tolal ThyrOid HI = O.OE+OO



• RAGS-PART D TABLE 9'S - SWMU 5

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS



TABLE 9 1 REASONABLE MAXIMUM EXPOSURE (RMEl

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CONSTRUCTION WORKERS

SWMU 5· OLD BURN PIT

NSWC CRANE. INDiANA

SceMatlOTlmtolrame Futur.

Rec~1Of Popul~lIon, Conslfuclion WOI'kllfS

R.c~Age AWlI

Medum 1 PQlIlI

Surfac. G"'d 11.I.DICHLOROTHENE

SUb$u,lac. Soil BENZENE

CIS·l.2·DICHLOROETHENE

METHYLENE CHLORIDE

TETRACHLOROETHENE

TRICHLOROETHENE

VINYL CHLORIDE

2·METHYlNAPHTHALENE

BENZO/AIANTHRACENE

BENZQ(A)PYRENE

BENZO(BIFLUQRANTHENE

DIBENIQ/A.HIANTHRACENE

NAPHTHALENE

DIElORIN

ARQCLOR·1254

AROCLOR·1260

PENTACHLOROPHENOL

2.J,7.8- TCDO TEa

ANTIMONY

ARSENIC

BARIUM

CADMIUM

CHROMIUM

COPPER

IRON

MANGANESE

MERCURY

NICKEL

SILVER

~NC

Onsit. IChlQfolorm

Bts(2·a1h~lphthl'lllll.

2.3.7.8·TCDO TEO

Aluminum

Aaenlc

"00
............

NICKEL

~ ':E nA

70E·04

'1:1E·02

1 8E IV;

leE·o1

l1E·Ol

2I'iE·flS

21E·04

S9E·OJ

1 <JE.Or,

41E·OJ

48E·02

.2E"·N

1',5E·f12

ZOE·01

'21E·CO

.3E·o:\

r, lEO;?

,sAE,OJ

44E·Ol

"'E,02

I 2E·Ol

11E·02

16E-OI

2eE·OS

21E·04

19E·os

59E·OJ

70E·04

eSE·07

BOE·OS

l1E·04

]IE·Ol

25E·02

Non·CnrCtfl"9@MtC H;"\1iVd (}uollPflI

PnlTll'lfY I~sllt;n Inh.'lIafl('lf'l 0._ E·I'....~lJI ..

T;vf}lrlOrq."Y'i R..... t'..·, r ...t."lI

LN~ 92E·07 '12E·M

] 7E·06 :l7E·ty;

Blood f> 2E·04 r:.2Er'W

U- J 2E-07 3 ~E·01

,,- 1.IE·07 l1E·Ol

CNS 24E·OJ '24E·OJ

L,_ 6JE·OS Ij,1E·OS

Bo1yWlJIghl 29E·04 2"e·04

TotDl HI1Zn-d Indoill Across All Media and All EllPO'oul. Rcxll" I :I !lE·no I

800y We'9h' 17E·04

LN~ ] lE·04

ImmunolOfJ'CnI.Nl1I1 62E·02

LtverandKidn..,. 9JE-07

Llf.,pan 2.lE·OO

Skill. Vincula' 99E·0'2

Blood 65E·02"_ 18E·Ol

NOAEL 61E·02

4 BE·OJ

pv.. Blood. GI THW:: 44E·Ol

CNS 27E·02

CNS 12E·Ol

Decreased Otgrl'll
43E·OJ

BodfW.IS

""9"I'il:l • lE·OJ

.Iood 48E·02

...,..

...,..

Body Weight

Skin.VMCuli'llf

LiveI.BIood.GI
Tlacl

CNS

Chem,c:ll

Aluminum

Arsenic

SILVER

ZINC

ChlofolOfm

B1s(2·.1hy1tlP,1)phthalm.

2.3,7.8' TeDO TEO

Pkw1gan.n

I,,,,

HiE·11

2.E·08

2.7E·06

1,.E·09

1.1-0lCHLOROTHENE

BENZENE

CIS·I.2·DICHLOROET HENE

METHYLENE CHLORIDE

TETRACHLOROETHENE
1

TRICHLOROETHENE

VINYL CHLORIDE

2·METHYLNAPHTHALENE

BENZO(AIANTHRACENE

BENZOIAIPYRENE

BENZO(BIFLUQRANTHENE

OIBENZOIA.H)ANTHRACENE

NAPHTHALENE

DIELDRIN

AROCLOR·1254

AROCLOR·I26Q

PENT ACHLOROPHENOL

2.3.7.8· TCDO TEO

ANTIMONY

ARSENIC

B...RIUM

CADMIUM

CHROMIUM

COPPER

IRON

MANGANESE

MERCURY

,.E·09

1.6E·11

2.E·Ot'

Ve·06

TOUlI Risk Across SurltlCll SOIlI 44E-06 I

Crwcino;lllfVC Risk

IngesllOn IMaimoon O~"'" Eqxnurll

Roules Total

11E·11 1tE·11

8.1E·12 81E·l2

2.IE·12 2,IE·12

S3E·12 5,3E·12

2,3E·09 23E·09

•.OE·09 .OE-09

28E·08 I.JE-08 .,tE·08

2,.E·07 l.lE-07 J5E·07

28E·08 1.3E·08 .2E·OB

SJE·08 2,SE·08 7,8E·08

J6E·09 1.JE·09 UE·09

J5E·08 1.8E·08 SJE·08

I.OE·OB S2E·09 15E·08

.8E·" ••E·11 92E·ll

2BE·06 JOE·07 J 1E-06

6JE·07 69E·08 7.0E·07

Ch""'"EllpOsurlt

War..

Soil

Exposl....Mltdlum

GrOl.ltl<tNlllllf

5.1

TotnI Risk Aclon GlounctNillerl ~

Tol:llRisk Across All Media Md All E"lpOSUf. Rool.s [- 11E·06 I

Tot." LlVOf HI. .4E·OI

TobiKidl"layHI. 20E·Ol

Tol:JIV"sc.u1l1l HI.' I IE·l)l l
TotnIGI.TIOlCI HI. .4E·nl

TolnlSkJll-Hl. 11(;,1')1

TobI BIo';d HI. S SE·Ol

TOCalCNSHI. J le·Ol

TOUlI !rntl'un. System HI. If :lE·O;?

TOI:lI&::odyWiIO!1llHl. 51E·0<!

TotdlilesponHl. 2lE·no

TotnI Agyrits HI. ~



Scenario Timeframe: Future

Receptor Population: Maintenance Workers

Receptor Age: Adult

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs • MAINTENANCE WORKERS

SWMU 5· OLD BURN. PIT

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Qllolirml

Me"dium Point

Ingestion Inhalation Dermal Exposure Primary lngeslion Inhalalion Op.rmal Exposure

Routes Total Targel Organ Roules Tolal

Soil Soil Surface Soil 1,1·DICHLOROTHENE 2.6E·l0 O.oE ... oo 2.6E·l0 1,1-DICHLOROTHENE Liver 1.4E·07 0,0£: .. 00 1.4E-07

BENZENE 9.2E·12 O.OE+OO 9,2E·12 BENZENE 1.6E-07 o,oE 100 16E·07

CIS·l.2·DICHLOROETHENE CIS·l.2·DICHLOROETHENE Blood 2.6E·05 ODE .00 2.6E·05

METHYLENE CHLORIDE 1.0E·12 O.OE-+-OO 1.0E·12 METHYLENE CHLORIDE Liver 6.3E·09 O.OE .00 6.3E·09

TETRACHLOROETHENE 1.2E-ll O.OE-+OO 1.2E·ll TETRACHLOROETHENE liver 6.6E·08 O.OE.OO 6.6E·08

TRICHLOROETHENE 1.9E·09 O.OE.OO 1.9E·09 TRICHLOROETHENE CNS 8.OE-05 O.OE .. 00 8.0E·05

VINYL CHLORIDE 2,5E·l0 O.OE+OO 2.5E·l0 VINYL CHLORIDE Liver 1.6E·07 O.OE .00 1.6E·07

BENZO(A)ANTHRACENE 2,3E·08 2.0E·08 4,3E·08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.0E·07 1.7E·07 3.7E·07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.9E·08 1.7E·08 3.6E-08 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 4.4E·08 3.8E-08 8.2E·08 DIBENZO(A,H)ANTHRACENE

AROCLOR·1254 1.6E-08 1.5E·08 3.1E-08 AROCLOR·1254 mmunological; Nail 1.1E·03 1.0E·03 2.2E-03

PENTACHLOROPHENOL 4.8E-ll 8.0E·l1 1.3E-l0 PENTACHLOROPHENOL Liver and Kidney 3.8E·08 fi.2E·OR 1.0E·07

2,3.7.8-TCDD TEO 1.1E·06 2.3E·07 1.4E·06 2.3.7,8·TCDD TEO

ANTIMONY ANTIMONY Lifespan 7.1E·02 O.OE.OO 7.1E·02

BARIUM BARIUM Blood 2.7E-03 ODE .00 2.7E·03

CADMIUM CADMIUM Kidney 5.8E·03 1.5£·0:1 7.4E-03

CHROMIUM CHROMIUM NOAEL 3.5E·03 O.OE .00 3.5E·03

COPPER COPPER 3.8E·03 O.OE .. OO 3.8E·03

IRON IRON ivar, Blood. GI Tra 3.3E·02 O.oE·oo 3.3E·02

MERCURY MERCURY CNS 1.3E·04 O.oE·oo 1.3E·04

SILVER SILVER Argyria 1.4E·04 O.OE .00 I.4E·04

ZINC ZINC Blood 1.6E-03 O.OE.+OO 1.6E·03

TOlal Risk Across Surface Soil 1.9E·06 Talai Hazard Index Across All Media and All Exposure RallIes 1.3E·Ol

Tolal Risk Across All Media and All Exposure Routes I 1.9E-OS I
Talai liver HI ::­

Tolal Kidney HI =

Tolal GI Trar.1 HI::­

TolalBlood HI ::

Talai eNS HI =

Talai Immune Syslp.m HI =

Tolal Lilespan HI =

Total Agvria HI =

3.3E·02

7.4E-03

3.3E·02

3.7E·02

2.1E·04

2.2E·03

7.1E·02

I.4E·04



Scenario Timeframe: Future

Receptor Population: Occupalional Workers

Receptor Age: Adult

TABLE 9.3. RE~SONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OFRECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 5 - OLD BURN PIT

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenu,: Hazard Ollclienl

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dp.rmal Exposure

Routes Talai Targel Organ Routes Total

Soil Soil Surface Soil l.l-DICHLOROTHENE 2.7E-09 O.OE+OO 2.7E-09 l.l-DICHLOROTHENE Liver 1.4E-06 a.DE+OO 1.4E-06

BENZENE 9.6E-ll O:OE+OO 9.6E-ll BENZENE 1.6E-06 a.DE+OO 1.6E-06

CIS-l.2-DICHLOROETHENE CIS-l,2-DICHLOROETHENE Blood 2.7E-04 a.OEfoo 2.7E-04

METHYLENE CHLORIDE 1.0E-l1 O.OE+OO 1.0E-" METHYLENE CHLORIDE Liver 6.5E-OB a.De+OO 6.5E-OB

TETRACHLOROETHENE 1.3E-l0 O.OE+OO 1.3E-1O TETRACHLOROETHENE liver 6.BE-07 o.oe.OQ 6.BE-07

TRICHLOROETHENE 2.0E·OB O.OE+OO 2.0E-OB TRICHLOROETHENE CNS B.3E-04 a.DEfOO B.3E-04

VINYL CHLORIDE 2.6E-09 O.OE+OO 2.6E-Q9 VINYL CHLORIDE Liver 1.6E-06 O.OE+OO 1.6E-06

BENZO(AIANTHRACENE 2.4E-07 2.1E-07 4.5E·07 BENZO(AIANTHRACENE

BENZO(A)PYRENE 2_1E-06 1.BE·06 3.9E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.0E-07 1.7E-07 3.7E·07 BENZO(BIFLUORANTHENE

DIBENZO(A,H)ANTHRACENE 4.6E-07 3.9E-07 B.SE-07 DIBENZO(A,H)ANTHRACENE

AROCLOR-12S4 1.7E-07 1.SE-07 3.2E-07 AROCLOR-12S4 mmunological, Nail 1.2E-02 l.lE-02 2.3E-02

PENTACHLOROPHENOL S.OE-'O B.3E-l0 1.3E-Q9 PENTACHLOROPHENOL Liver and Kidney 3.9E-07 6.5E·07 1.0E-06

2,3,7,B-TCDD TEO 1.2E-05 2.3E-06 1.4E-05 2.3,7,B-TCDD TEO

ANTIMONY ANTIMONY Lifespan 7.4E-O! o,oE.OO 7.4E-Ol

BARIUM BARIUM Blood 2.BE-02 a.DEtOO 2,BE-02

CADMIUM CADMIUM Kidney 6.IE-02 1.6E-02 7.7E-02

CHROMIUM CHROMIUM NOAEL 3.7E-02 a.DE.oO 3.1E-02

COPPER COPPER 4.0E-02 a.oE.OO 4.0E-02

IRON IRON iver. Blood. GI rra 3.4E-Ol OOE+OO 3.4E-Ol

MERCURY MERCURY CNS 1.4E-03 O.OE+OO 1.4E-03

SILVER SILVER Argyria 1.SE-03 O.OE.OO 1.SE-03

ZINC ZINC Blood 1.7E-02 O.OE+OO 1.7E·02

Total Risk Across SUrface Soil 2.0E-QS Total Hazard Index Across All Media and All E)(posure Roules 1.3E+OO

"'A'l.J':

;-

.$

Total Risk Across All Media and All Exposure Routes I 2.0E-OS - --I
TolClI Liver HI =

rolal K,rillp'y HI =
Tolal (;1 TllICI HI =

Tolal Blood HI =

Tolnl eNS HI =

Tolal Immune Sy~lem HI =

T01;\1 Llfe~pan HI =

Tolal A{wria HI =

3.4E-Ql

7.7E-Q2

3.4E-Ql

3.9E-Ol

2.2E-03

2.3E-02

7.4E-Ol

1.SE-Q3



TABU, 9,3, REASONABLE MAXlMlJM EXPOSURE lAMEl

SUMMARV OF REG(I"IOfl RISKS ANDIWAROS FORCOI"Cs -A,[Mlll RECnrATlONAlIISf:nS
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s.e....lIfio lirootame C4lnllfll/FulL..

Reenplor P[~dallon: TI~~

R~l'IplorA(Jlt- A~QNI61017Vf1;11'~1

I ABI.E 9,'4. REASONABLE MAXI1,41.JM EXPQSURE IRME:)

sm"''ARV or PEc(rrOR ~ISKS AND !lAZARUS rOR COPC~· ADOLESCeNT lRF.SPASSE~S

SWlI.'U 5 - OlD BURN PIT

NSWC CRANE. INDIANA
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Scenario TImelram9: FUlure

Receplor Popljalion: Resldenl

Roceplor Ago: Adlil

TA8LE B.S. REASONA8LE MAXIMUM EXPOSURE IRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FDA copes· FUTURE AQUlT RESIDENT

SWMU S - OLD 8URN PIT

NSWC CRANE, INDIANA

MedllJ1l ElpOsur9 EllpOSUf9 Chemical Carcinogenic Risk Chemical Non'Carcinoganic Hazard Ouollenl

Medil..m Point

Ingeslion Inhatalion Dermal Exposure Primary IngAslion Inhalation QArma! EllpOsure

Roules Tolal TargelOrgan Roules Talai

Soli SoD Surface SoU ,., -DICHLOROTHENE 3.7E-QB 3.7E-QB '.' -DICHLOROTHENE liver 2.OE·06 2.0E·06

8ENZENE 1.3E-1O 1.3E·l0 8ENZENE 2.3E-06 2.3E-06

CIS-' .2·DICHLOROETHENE CIS·' .2-DICHLOROETHENE 8100d 3.8E-04 3BE-Q4

METHYLENE CHLORIDE I.4E·l1 1.4E·l1 METHYLENE CHLORIDE liver 9.1E·OS g,lE-oa

TETRACHLOROETHENE 1.7E·l0 1.7E·l0 TETRACHLOROETHENE liver B.GE-07 BGE-07

TRICHLOROETHENE 2.GE-oe 2.GE.-QB TRICHLOROETHENE CNS 1.2E-03 1.2E-03

VINYL CHLORIDE 3.SE-OB 3.SE-09 VINYL CHLORIDE Liver 2.3E-06 2.3E-06

8ENZO(A)ANTHRACENE 3.3E-07 1.7E-07 S.OE-Q7 8ENZOIA)ANTHRACENE

8ENZO(A)PYRENE 2.BE-OS 1.5E-OO 4.3E-06 8ENZOIA)PYRENE

8ENZO(8)FLUORANTHENE 2.7E-07 !.4E-Q7 4.1E.Q7 8ENZO(8)FLUORANTHENE

DI8ENZOIA.H)ANTHRACENE G.2E-07 3.3E-Q7 B.4E-Q7 DI8ENZOIA.H)ANTHRACENE

AROCLOR-12S4 2.3E-07 1.3EW 3.SE-Q7 AROCLOR-12S4 mmuoologlcnl. Nail '.Ge-02 n 3F.·OJ 2.Ge-Q2

PENTACHLOROPHENOL 6.8E·10 G.BE-'O 1.4E-09 PENTACHLOROPHENOL liver aod Kidney S.Se-07 5fiE·07 1.1E..Q6

2.3.7.B-TCDD TEO 'GE·OS .BE-06 .aE-QS Z.3.7.a-TCDD TEO

ANTIMONY ANTIMONY Ulespan 1.DE+OO 1.0E+OO

8ARIUM BARIUM 8100d 4,OE·02 4.0e-QZ

CADMIUM CADMIUM Kidney a SE-02 1 <tF.·02 B.9E-QZ

CHROMIUM CHROMIUM NOAEL 5. 1E..Q2 S.'E-QZ

coppeR COPPER S.GE·02 S.GE-QZ

IRON IRON iver. Blood. GI Tra 4.RE·OI 4.8E.Q1

MERCURY MERCURY CNS 20E·03 2.0E·03

SILVER SILVER Argyria 2.1E·03 Z 'E-03

ZINC ZINC Blood 2.3E-Q2 Z.3E-OZ

Surface Waler Surface Walar Sur1ace Water cis· t .2·Dlchloroelhone cls·l.2-Dlchloroelheno Blood 7,9E·02 1.3E·Ol 2.1E-Ol

Trichloroethano 4.SE-OS 1.2E-Q4 'G9GE-04 TlichioroatheM CNS l.lE+OO JOE·QO 4.1E+OO

VlnylChlol1de 1.2E-04 1.4E-Q4 2.GE-Q4 Vinyl Chloride Liver 7.8E-02 9.0E·02 l.lE·Ol

Alumirun Aluminum 80dyWeighl 5,6E·04 1.0E·04 6.6E·04

Arsonic B.OE-Q7 1,GE-07 t.1E.Q6 Arsenlc Skin. Vascular S.ae·03 1.IE·03 G.ge-Q3

Iron Iron Iver, Blood. Gl Tra 1.4E-02 25E·OJ I.GE-Q2

Manganeso Manganese CNS 3.6E-OZ 1.6E-01 2.0e-Q'

pa.2



Scenario T1melrame: Future

Receptor PoplJaUon: Resident

Receptor Age: AdlJl

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZi\RDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 5 . OLD BURN PIT

NSWC CRANE. INDIANA

MedIum EllpOsure Elq)OSUf9 Chemical Carcinogenic Risk - Chemical Non-Carcinogenic Hazard Ouolinnl

MedI\Jm Point

Ingesllon Inhalallon Dennal Exposure Primary lngesUon h"hllallon Dermal E>poSUTll

Routes Total TargelOrgan Routes Total

Sedlmont Sediment Sedimenl 2.3.7.S-TCDD TEO 1.3E-OO 1.6E-07 1.4E-06 2.3.7.S-TCDD TED

TRICHLOROETHENE 1.3E..(J7 1.3E.Q7 TRICHLOROETHENE CNS 3.2E·03 32E.Q3

ALUMINUM ALUMINUM BodyWeighl 1.0e-02 IOE<l2

ANTIMONY ANTIMONY lliespan 2.0E·02 2.0E<l2

MANGANESE MANGANESE CNS 1.6E·02 1.6E<l2

GrouldwaloT WaieT QnsJt. Chlorolorm 15E<l8 5.2E<l8 1.4E.Q9 6.SE<l8 Chlorolonn liver 7.2E<l4 2.2E<l3 6 BE·OS 3.0E-03

Bls(2..th~he><yllphthalal. 1.3E-OO 2.2E-OO 3.6E-OO BlsI2-.'h~><yl)phthalal. Liver 1.4E..(J2 2.3E·OZ 3.7E·02

2.U.S-TCDD TEO 1.IE<l5 2.5E-ll4 2.6E<l4 2.3.7.S-TCDD TED

Alumlrun Alumlrun BodyWelghl 1.0e-QZ 5.4E·05 l.OE·02

A"""c 1.3E<l5 6.gE·oe 1.3E-oS Arsenic Skin. Vascular e.5E..Q2 45E·04 8,6E-oZ

Iron Iron
liver. Blood. GI

2.8E-Ql 15E·O:1 2.BE-01Tract

Manganese Manganese CNS 2.6E+OO 34E·Ol 2.9E+OO

Total Risk Across'Sur1ace Soil 2.4E-05 Talai Hazard Index Across All Media and AD EJq10SltHJ Rntl1(j~ 9.937E+OO

Total Risk ACross Surtace Waler 4.3E"()4

Tolal Risk Across Sediment 1.6E-OO Tolal livAr HI =I 9.9E..()l

Tolal Risk Across GroundWaler 2.SE-ll4 To'lill Kidney HI '" I 9.9E-02 I

Tolal Risk Across All M9dla and AU Exposure Routes { 7.3E.Q4 J
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Tolal Vilsc:uliH HI '" 9.3E<l2

Tolal GI Trar.l HI:: 7.SE<l1

Tolill Skin HI t: 9.3E<l2

TolalBloort HI:: 1.1E+OO

Tolal eNS HI .. 7.3E.OO

Tolallmmune Sy!'lom HI:: 2.6E·02

Tolal Body Waighl HI :: 2.2E-02

Tala/lifespan HI ::l l.lE+OO

Tol£ll AgyriA HI:: 2.1E.Q3



Scenario Timeframo: Future

Receplor Population: Residenl

Receptor Age: Child (0 10 6 years)

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FUTURE CHILD RESIDENT

SWMU S - OLD BURN PI T

NSWC CRANE. INDIA'lA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hanrd Quolient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Totat TargelOrgan Routes Tolal
Soit Soil Surface Soil 1.1-DICHLOROTHENE e.SE-09 e.SE-09 1.1-DICHLOROTHENE Liver 1.eE·05 1.eE-oS

BENZENE 3.0E-IO 3.0E-l0 BENZENE 2.IE-05 2.1E-OS

CIS-l,2-DICHLOROETHENE CIS-l.2-DICHLOROETHENE Blood 3.6E-03 3,6E-03

METHYLENE CHLORIDE 3.3E-Il 3.3E-l1 METHYLENE CHLORIDE Liver e.SE-07 e.SE-07

TETRACHLOROETHENE 4.0E-IO 4.0E·l0 TETRACHLOROETHENE Liver e.9E·06 e.9E-06

TRICHLOROETHENE 6.1E-oe 6.IE-Oe TRICHLOROETHENE CNS 1.1E-02 1,IE-02

VINYL CHLORIDE e.2E-09 e.2E-09 VINYL CHLORIDE Liver 2.IE-OS 2.IE·OS

BENZO(A)ANTHRACENE 7.6E,07 2.0E-07 9.6E-07 BENZO(A)ANTHRACENE

BENZO(AjPYRENE 6.6E-06 1.7E-06 e.3E-06 BENZO(AjPYRENE

BENZO(BjFLUORANTHENE 6.3E-07 1.6E·07 e.OE-07 BENZO(BIFLUORANTHENE

DIBENZO(A.H)ANTHRACENE 1.4E-06 3.7E-07 1.eE-06 DIBENZO(A,H)ANTHRACENE

AROCLOR·12S4 S,3E-07 1.SE-07 6.7E-07 AROCLOR·12S4 mmunologicat, Nail 1.SE-Ol 4.3E·02 2.0E-Ol

PENTACHLOROPHENOL 1.6E-09 7,9E-l0 2.4E-09 PENTACHLOROPHENOL Liver and Kidney S.IE-06 2.6E·06 7.7E-06

2.3,7,e-TCDD TEO 3.7E-05 2.2E-06 3.9E-OS 2.3.7,e-TCDD TEO

ANTIMONY ANTIMONY Lilespan 9.6E.OO 9.6E.OO

BARIUM BARIUM Blood 3·.7E·OI 3.7E-Ol

CADMIUM CADMIUM Kidney e.OE-Ol 6.4E-02 e.6E-Ol

CHROMIUM CHROMIUM NOAEL 4.eE-Ol 4.eE.Ql

COPPER COPPER S.2E-OI S.2E-Ol

IRON IRON ivat. Blood. GI rra 4.SE.OO 4.SE.OO

MERCURY MERCURY CNS 1.eE·02 1.eE-02

SILVER SILVER Argyria 1.9E-02 1.9E-02

ZINC ZINC Blood 2.2E-Ol 2.2E-Ol

Surface Waler Surface Waler Surface Waler cis·1.2-Dichloroelhene cis-1.2·0ichloroelhene Blood 7.4E-02 l.4E-Ol 2.1E-Ol

Trichloroethane 1.1E-OS 3.2E-OS 4.2S64E-OS Trichloroethene CNS 1.0E ... OO 3.1E ... OO 4,1E+OO

Viny1 Chloride 2.8E-OS 3.6E-OS 6.4E-OS Vinyl Chloride liver 7.2E-02 92E-02 1.6E·Ol .

Aluminum Aluminum Body Weight S,2E·04 1.0E-04 6,3E-04

Arsenic 2.1E-07 4.2E-Oe 2.SE-07 Arsenic Skin, Vascular S.SE-03 1.1E-03 6,SE-03

Iron Iron iver, Blood, GI Tra 1.3E·02 2.6E-03 1.6E-02

Manganese Manganese CNS 3.4E-02 1.7E-Ol 2.0E-Ol

pa.2



Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT. .
SWMU 5 - OLD BURN PIT

, NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Talai TargelOrgan Routes Total

Sediment Sediment Sediment 2.3.7.B-TCDD TEO 3.0E-06 1.BE-07 3.2E-06 2,3.7.B-TCDD TEO

TRICHLOROETHENE 3.1E-07 3.1E-Q7 TRICHLOROETHENE CNS 3.0E-02 3.0E-02

ALUMINUM ALUMINUM Body Weight 9.7E-02 9.7E-02

ANTIMONY ANTIMONY lifespan 1.9E-Ol 1,9E-01

MANGANESE MANGANESE CNS 1.5E-01 . 1.5E-Q1

Groundwater Water Onsile Chloroform 1.3E-OB 6.0E-QB B.OE-l0 7.4E-OB Chloroform Liver 2.5E-03 1.0E·02 1.5E-04 1.3E-02

Bis(2-ethylhexyl)phthalate 1.2E-06 1.2E-06 2,4E-06 Bis(2-elhylhexyl)phlhalate Liver 4.9E-02 5.2E-02 1.0E-01

2.3.7.B-TCDD TEO 1.0E-05 1.4E-04 1.5E-04 2.3.7.B-TCDD TEO

Aluminum Aluminum Body Weight 3.6E-02 1.6E-04 3.7E-02

Arsenic 1.2E-05 5.1E-OB 1_2E-05 Arsenic Skin. Vascular 3.0E-01 1.3E-03 3.0E-Ol

Iron Iron
Liver, Blood. GI

9.9E-01 4..4E·03 9.9E-Ol
Tract

Manganese Manganese CNS 9.1E+OO 1.0E+OO 1.0E.01

Total Risk Across SUrface Soil 5.2E-05 Total Hazard Indek Across All Media and All Exposure Rotltes 3.4E+01

Total Risk Across Surface Water 1.1E-04

Tolal Risk Across Sedimenl 3.5E-06 Tolal Liver HI = 5.BE+OO

Tolal Risk Across Groundwater 1.7E-04 Total Kidney HI = B.6E-01

Total Risk Across All Media and All Exposure Routes I 3.3E·04 -1
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Tolal Vasctllar HI = 3.1E-Ol

TOlftl GI Tract HI = 5,5E+OO
-L,

Tolal Skin HI = 3.1E-Ol

Tolal alood HI = 6.3E+OO

Talai eNS HI = 1.5E+Ol

Total Immune System HI = 2.0E-Ol

Tala! Body Weiuht HI = 1.3E-Ol

Total Ulespan HI = 9.BE+OO

Tatal AflYria HI = 1.9E-02



TABLE 9 1a CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CON5;~UCTIONWORKERS

SWMU 5 - OLD BURN PIT

NSWC CRANE,INOIANA
SCCllUlfIoTimetl~, FUIlJI.

Receptor PopuIn%ion: Conslruclion Work....

Receptor Age: Ac1JIl

..-... EJqlOIut. ElCpOSut. Chemical C.c~Rj.k Chemical Non·CllI'cinogenic H:uard 011011,,"1

Mtdum I Poinl

NICKEL

SUlll'ICeMd , II.I.DICHLOROTHENE

Sub.ut'l'IC. Soil BENZENE

CI$·1.2·QICHLOROETHENE

METHYlENE CHLORIDE

TETRACHLOROETHENE

TRICHLDFlOETHENE

VINYL CHLORIDE

2·METHVLNAPHTHALENE

BENZO(AIANTHRACENE

BENZO(AIPYRENE

BENZOIBlFLUORANTHENE

DIBENZOlA,HIANTHRACENE

NAPHTHALENE

DIELDRIN

AROCLOR·1254i

AROCLOR·I260

PENTACHLOROPHENOL

2.3.7.II-TCDD TEO

ANTIMONY

ARSENIC

BARIUM

CADMIUM

CHROMIUM

COPPER

IRON

MANGANESE

MERCURV

TotnI HAZard Irdh Acros. An M..:bMd An Exposur.Roul.. I 20E.00

N.4ETHYlNAPHTHALENE I Bcw1y Weighl J 1 5E·().4

aENZOCAjANTHRACENE

BENZO(AWVAENE

BENZO{BIFLUORANTHENE

DIBENZO(A,H)ANTHRACENE

NAPHTHALENE Bodt W.~I J 85E·05

DIELDRIN liver 1 6E·04

AROCLOR·1254 !mmu~llII.Nail 3IE·02

AROCLOR·1260

PENTACHLOROPHENOL Liver lIM Ki~ I 4 7E-01

2.3,7.8·TCDD TEO

4 fiE·01

, 9E·06

31E·04

16E·01

35E·07

12E·03

J lE·05

1 f,E·04

22E,Ol

71E·07

31E·1')2

24E·nl

1 7E·0~

14E·(l4

1.E·02

59E·02

44E·01

2IE·0:\

I:\E,(lf,

o45E·04

10E·Ol

JJE·r'l2

!l!,E·02

20E·O;l

2'E·02

11E·04

19E·04

.4 OE,O"

l1E·00

f,2E·02'

EltJ")SUI.

Rt'll,ll., TOI.lI

D«mlll

10E·01

2,3E·05

32E·05

90E·0]

, 7E-05

, 4E-04

24E·07

73E·03

13E·05

"E·03

31E·03

.5E·04

.6E·07

19E·00

J1E·~

15E·01

J 5E·07

12E·03

J IE·05

.9E·02

33E·02

88E·02

31E·02

2.EoOl

22E·OI

'.E·02

5,9E·02

l1E.00

21E003

20E·03

2.E002

In'J'iltbof1 I Inholnll(W'l

......

lIv.

Blood

......
u­
CNS

PIIIT\IlfY

Tr..-9l"OfglJl'l

BodyWlliflll

Skin. Vncu*

liver. Bklod. GI
Tracl

CNS

Blood

Kiltley

NOAEL

u­
u-

ur.,pM
Sklfl, Vost.ulllI

CNS

CNS

DecUN1Sed Olgml
Body W"'l1'lS

At9Y'la

B"""

ivor. BICI'Xl.GI TIAt:

SILVER

ZINC

ChkJrolorm

oVSQflic

I,m

NICKEL

ANTIMONY

ARSENIC

BARIUM

CADMIUM

CHROMIUM

COPPER

IRON

MANGANESE

MERCURV

BENZENE

CIS·I,2-DICHLOROETHENE

METHYLENE CHLORIDE

TETRACHLOROETHENE

TRICHLOROETHENE

VINYL CHLORIDE

~.S.

Bl'l2·.lhylhell'r11pllltu1l3Ie

2.3.7.8-lCDD TEa

Alum_

35E·l1 II.l·QICMLOROTHENE

2,2E·09

2,3E·08

66E·09

3,7E·ll

1.5E-06

12E·11

IBE·Q8

20E-06

U!E·08

1,5E·01

1,8E·08

J 4E·08

34E·07

I.OE·12

26E·12

l,1E·09

20E·09

88E-l0

,HE·12

ElCpOSur.

Roul.. To~

3.7E·10

52E·09

15E·09

13E-II

88E·08

O.mllll

12E·ll

18E008

20E·06

20E·08

38E·09

33E·08

38E·09

7.2E-09

88E·10

Total Risk Across Surlace sOdl 21E·06 I
Total RIsll; Acton Oroundwiller ~

35E,II

••E·12

IOE·12

26E·12

l.lE·09

20E·09

14E·08

12E·07

14E·08

26E·08

32E·07

18E·09

leE·08

5IE·09

24E·ll

UE·oe

lno-sllon I InNaDbor1

Chlorof()'m

Blsl2·.lh~lC'filptlltllslal.

2,3,1,8·TCDD TEO

AlUmnum

Arsenlc

SILVER

ZINC

I,m

............

Onsil.

Sod

w...

5.'

Orouodwllf.

Total RIsk Across An ModiaMd AI ElCpOSUi. Roules I 4.1e.0

Total LIvtil HI_ 22E·Ot

Tolal KitNy HI _ ~

Total va.cutsrHI_' 53E·02

TotnlOI TII'ICIHl. 22E'01

Total Skin HI. 53E·02

Total BbxI HI. 21E·01

TotalCNSHI. 1 BE·Ol

Totallmmun. Sysl.-n HI. .OE·02

ToIIII Body We?' HI - 27E·04

Total Uf.,pw! HI. 1 lE.oo

Totl1lA,9't'naHI. 20E·03



Scenario Timeltame: Fulure

Receptor Population: Maintenance Workers

Receplor Age: Adull

•
TABLE 92•. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . MAINTENANCE WORKERS

SWMU S . OLD BU~N PIT .. ,

NSWC CRANE. INDIANA

Medium ElqJosure Exposure Chemicat Carcinogenic Risk Chomical Non-Carcinogenic Hazard Quotient

Medium Point

Ingaston Inhalation Dermal Exposure Primary lngeslion Inhalahon Dennal E..pn~uro

Routes Total Tatgat Organ Roules Tolill

Soil Soli Surface SoU 1.I-DICHLOROTHENE 2.4E-ll O,aE+OO 2.4E·ll 1.1-DICHLOROTHENE Liver 3.4E·OB O,OE+OO :\ .IE-DB

BENZENE B.3E·13 O.OE+OO B.3E-13 BENZENE 3.9E·OB O.OE+OO :l.gE-OB

CIS·l.2·DICHLOROETHENE CIS-l.2-DICHLOROETHENE Blood GGE-OB O.OE+OO G.BE·OB

METHYLENE CHLORIDE 9.1E·14 O.OE+OO 9.1E-14 METHYLENE CHLORIDE Livor I.BE·09 O.OE+OO 1.6E·09

TETRACHLOROETHENE 1.IE·12 . O.OE+OO 1.1E-12 TETRACHLOROETHENE Liver I.BE·OB O.OE+OO 1 GE-OB

TRICHLOROETHENE 1.7E-l0 O.OE+OO 1,7E·10 TRICHLOROETHENE CNS 2.0E·OS O.OE+OO 2 aE·OS

VINYL CHLORIDE 2.3E·'; O.OE+OO 2.3E-11 VINYL CHLORIDE Liver 3.9E·OB O.OE+oa ,1.9E·OB

BENZO(A)ANTHRACENE 2.1E-09 3.GE-l0 2.SE-09 BENZO(A)ANTHRACENE

BENZO(AIPYRENE I.BE'()B 3.1E-09 2.1E-08 BENZO(AjPYRENE

BENZO(B)FLUORANTHENE 1.7E·09 3.0E·l0 2.0E-09 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 4.0E·09 B.BE-l0 4.6E-09 DIBENZO(A.H)ANTHRACENE

AROCLOR·12S4 1.4E-09 2.7E·10 1.7E-09 AROCLOR·12S4 mmunological. Nail 2BE·04 S.2E·OS 3.3E·04

PENTACHLOROPHENOL 4.3E-12 1.4E·12 S.BE-12 PENTACHLORDPHENOL Liver and Kidney 9.4E-09 3.IE·09 12E·08

2.3.7.B·TCDD TEO 1.0E-07 4.1E·09 1.1E-07 2.3.7.B·TCDD TEO

ANTIMONY ANTIMONY Lifespan lBE·02 O,OE ... OO 1 BE·02

BARIUM BARIUM Blood G.BE·04 O.OE+oa 6.BE·O<1

CADMIUM CADMIUM Kidnoy 1.SE-03 7.7E-OS 1.5E-O:1

CHROMIUM CHROMIUM NOAEL 8.8E·04 O,OE+OO B.8E-04

COPPER COPPER 9.GE·04 O,OE+OO 9.6E·04

IRON IRON iver. Blood. GI Tra B.2E-03 O.OE+OO B.2E·03

MERCURY MERCURY CNS 3.4E-OS O.OE+OO 34E·OS

SILVER SILVER Argyria 3.SE·OS O.OE+OO 3 SE·OS

ZINC ZINC Blood 4.0E.()4 O.OE+OO 4.0E·04

Total Risk Across Surface Soil 1.4E-07 Tolal Hazard Index Across All Media and All Exposure Routes 3.1E-02

Tolal Risk Across All Media and All EJ;!osure Routes [ 1AE·07 ,

Tolal Liver HI .. B 2E·03

Tolal Kidney HI = ISE·03

Tolal GI Tract HI = B 2E·03

Talai Siood HIe 9.3E·03

Tolal eNS HI c 54E-05

Tolallmmune System HI = 3.3E·04

Total Lifespan HI = . 1.BE-02

Total Agyria HI .. 3.SE·OS



Scenario Timelrame: Future

Receptor Population: Occupational Workers

Receptor Age: Adull

TABLE 9.30. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· OCCUPATIONAL WORKERS

SWMU 5 . OLD BURN PIT

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenir: H;wud Ouotionl

Medium Poin!

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhillillion Dermal Exposure

Routes Total TargelOrgan Routes Total

Soil Soil Surface Soil I,I·DICHLOROTHENE 4.3E·IO O.OE.OO 4.3E·l0 I,I·DICHLOROTHENE liver 6.2E·07 O.OE .. OO 6.2E·07

BENZENE 1.5E·l1 O.OE.OO 1.5E·ll BENZENE 7.IE·07 O.OE .. OO 7.IE·07

CIS-I,2-DICHLOROETHENE CIS·I,2·DICHLOROETHENE Blood 1.2E·04 O.oE.oo 1.2E·04

METHYLENE CHLORIDE 1.7E,'2 O.OE.OO 1.7E·12 METHYLENE CHLORIDE liver 2.9E-OB o,oE ... oO 2,9E·OB

TETRACHLOROETHENE 2.0E·" O.OE.OO 2.0E-ll TETRACHLOROETHENE Liver 3,OE·07 O.DE .. OO 3.0E·07

TRICHLOROETHENE 3.1E·09 O.oE.oO 3,IE·09 TRICHLOROETHENE CNS 3.6E·04 O.OE .. OO 3.6E·04

VINYL CHLORIDE 4,IE·IO o,oE.oo 4.IE·1O VINYL CHLORIDE liver 7.IE·07 O.OE .. OO 7.IE·07

BENZO(A)ANTHRACENE 3.BE·OB 6,6E·09 4.5E·OB BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.3E-Q7 5.7E·OB 3,9E·07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.2E·OB 5,5E·09 3.7E·OB BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 7.2E·OB 1.2E·OB B,5E·OB DIBENZO(A,HIANTHRACENE

AROCLOR·'254 2,6E-QB 4.9E·09 3.IE·OB AROCLOR·1254 mmunological. Nail 5.IE·03 9.5E·04 6,IE·03

PENTACHLOROPHENOL 7,9E·" 2,6E·ll l.lE·l0 PENTACHLOROPHENOL Liver and Kidney 1.7E·07 5.7E·Oe 2.3E·07

2,3,7,e·TCDD TEO 1.9E·06 7.4E·Oe 1.9E-06 2,3.7,e·TCDD TEO

ANTIMONY ANTIMONY lifespan 3.2E·OI O.oE.oo 3.2E·OI

BARIUM BARIUM Blood 1.2E·02 O.oE ..oo 1.2E·02

CADMIUM CADMIUM Kidney 2.7E·02 1.4E·OJ 2,eE-Q2

CHROMIUM CHROMIUM NOAEL 1.6E·02 O,OE.OO 1.6E·02

COPPER COPPER 1.eE·02 O,OE ... OO 1.BE·02

IRON IRON ivar. Blood. GI rra 1.5E·OI O.OE.OO 1.5E·Ol

MERCURY MERCURY CNS 6,IE·04 a.OE ... OO 6,IE-Q4

SILVER SILVER Argyria 6.4E·04 O.OE.oO 6,4E·04

ZINC ZINC Blood 7,3E·03 a,oE ..oo 7,3E·03

Tolal Risk Across Surface Soil 2.5E·06 Total Hazard Index Across All Media and AU Exposut9 Roules 5.6E·Ol

Total Risk Across All Media and All Exposure Routes I 2.~O-6~

Tolal Liver HI =

1alaI KidlH~Y HI =
Tolal GI Trar.1 HI =

TOlal Blood HI =

T01,,1 CNS HI =
Tolal Imrnuno System HI ::J

Tal'll Ulcspan HI =

lolal Agyria HI =

1.5E·Ol

2,eE·02

1.5E-QI

1.7E-Ql

9.eE·04

6,IE·03

3.2E·Ol

6.4E·04



TABlE 9 JA. CENTRAL TENDENCY EXPOgUR[ (CTEl

SlJ~RYOF R{,CEPTOR RISKS AND HAZARDS FOR COPCs· ADULT RECREATlONAl.IIS[RS

SWMU f, - OLD BURN PI T

NSWC CRANE. INOIANA

'Sr._loT(mAllllfT)llc.IIUlnl/fultII.

~lIpl[)'PoputHlim' R"'JlWlbOl'lIll~i!

R~IlfII[)'''QFI A"uh

Sllrf.-.:ltWI\IIlf I Sul1ac'W11l9l1 SlIllar:ltW.... Icis·l.2·1lil:tIW0fII1'lclM

""-

ArSlJl'OIc

'Ahlminum

16E·£l!;

RIE,QII

4I:l~ o!.

1\ ~r"A
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Scenario Time1rame: Future

Receplor Population: Resident

Roceplor Age: AdlJl

TABLE 9.50. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COp,Cs. FUTURE ADULT RESIDENT

~WMU 5 . qLD BURN PIT

~SWC CR~NE. INDIANA

Modll6ll Exposure E)lJ)Osure' Chembl Carclnogeflc Risk Chemical Non-Carcinogenic Hazard OIIOUen!

Medium Polnl

lngeS1lon InhalaUon Dermal E)lpOsure Primary Ingestion Inhalation Dermi\1 EJqJOSUt8

Routes Total TargelOrgan Routes Total

Soil Soli Sur1ace SoU 1.l-OICHLOROTHENE 5,3E-10 5.3E-1O 1.1·DICHLOROTHENE liver 9.9E.Q7 9.9E.Q7

BENZENE 1.9E-11 1.9E·11 BENZENE 1.1E.Q6 1. 1E-06

CIS-\.2·DICHLOROETHENE CIS-l.2·DICHLOROETHENE Blood 1.9E..Q4 1.9E.Q4

METHYLENE CHLORIDE 2.1E·12 2.1E-12 METHYLENE CHLORIDE Liver 4.6E.oa 4,6E-oa

TETRACHLOROETHENE 2.5E·l\ 2.5E-1\ TETRACHLOROETHENE Liver 4.8E.o] 4.8E-07

TRICHLOROETHENE 3.BE.Q9 3.BE.Q9 TRICHLOROETHENE CNS 5.BE-04 5.BE.Q4

VINYL CHLORIDE 5.'E·l0 5.1E·l0 VINYL CHLORIDE Liver 1.'E·06 l.lE-06

BENZO(AJANTHRACENE 4.BE.QB 6.2E.Q9 5.4E.QB BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.1E-07 5.3E.QB 4.6E.Q7 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 4.0E.QB 5.1E.Q9 4.5E.QB BENZOIB)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 9.0E.QB 1.2E.QB 1.0E.Q7 DIBENZO(A.H)ANTHRACENE

AROCLOR·1254 3.3E.QB 4.6E.Q9 3.7E.QB AROCLOR-'254 mmlJlOtogical. Nail B.2E·03 1.2E·03 9.4E.Q3

PENTACHLOROPHENOL 9.9E-1\ 2.5E-11 1.2E-1O PENTACHLOROPHENOL Liver and Kidney 2.7E·07 6 BE·06 3.4E-07

2.3.7.B-TCDD TEO 2.3E.Q6 7.0E.QB 2.4E.Q6 2.3.7.a-TCDD TEO

ANTIMONY ANTIMONY L1lespan 5.2E.Ql 5.2E.Q'

BARIUM BARIUM Blood 2.0E.Q2 2.0E.Q2

CADMIUM CADMIUM Kidney 4.3E·02 1.7E·03 44E.Q2

CHROMIUM CHROMIUM NOAEL 2.6E.Q2 2.6E-02

COPPER COPPER 2.BE.Q2 2.BE.Q2

IRON IRON lvar. Blood. GI rra 1.2E.Q1 1.2E.Q'

MERCURY MERCURY CNS 9BE.Q4 9.8E.Q4

SILVER SILVER Argyria 1.0E.QJ 1.0E-03

ZINC ZINC Blood 1.2E.Q2 1.2E-02

Sur1aceWaler Surace Waler Sur1aco Waler cis·l.2-Dichloroeth9ne cls·1.2-0lchklroelhene Blood 2.7E.Q2 5.2E·02 7.9E.Q2

Trichlaraelhene 4.4E·06 1.SE-oS 1.9E-oS Trichloroelhene CNS 3.7E:01 1.3E ...oo 1.6E-+OO

VlnylChlor1de 1.2E·05 1.5E.QS 2.7E.Q5 Vinyl Chloride Liver 2.6E-02 J,3E·02 5.9E.Q2

Alumlrun Alunlnum Body We19h1 1.9E-04 34E·OS 2.2E.Q4

A....nlc a.BE.QB 1.6E.Qa 1.0e-07 Arsenic Skin. VasclJar 2.0e-03 35E-04 2.3E.Q3

Itan Iron Ivar. Blood. GI rra 4.6E.Q3 84E·04 5.5E.Q3

Manganese Manganese CNS 1.2E.Q2 55E·02 6.7E.Q2

Page 1 of 2



Scenario TImelram9: Future

Receptor Poplialion: Resldent

Receptor Age: Adul1

TABLE 9.sa. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· FUTURE ADULT RESIDENT

SWMU 5 . OLD BURN PIT

NSWC CRANE. INDIANA

Madill'll Ellposure EllpOSUfO Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Ouolinnl

Medllm Polnl

tngestlon lmalallon Dermal E)lpOSlJre Primary Ingesllon Inhalalion DAnnal EllpOsu,e

Routes TolaJ Target Organ Routes Total

$edlmem Sediment Sedlmonl 2.U.8·TCDD TEa LJE-07 3.8E-Q9 1.3E-Q7 2.U.8·TCDD TEO

TRICHLOROETHENE 1.3E{)8 1.3E{)8 TRICHLOROETHENE CNS 1.1E·03 l.lE·OJ

ALUMINUM ALUMINUM BodyWeighl 3,SE'03 3,SE·03

ANTIMONY ANTIMONY Lifespan 6,6E·OJ 8.6E·03

MANGANESE MANGANESE CNS S.3E-Q3 S.3E-Q3

GromdWalor Waler Onslle CNorolo"" 3.1E-Q9 S.6E-Q9 2.7E-l0 8.9E-Q9 Chloroform liver SOE.Q4 8.0E.Q4 4.4E·05 1.4E-<>3

Bls(2..lhylMx-,l)phlhalal. 2.7E-Q7 4.3E-Q7 7.0E-Q7 BIS(2-9lhylhexyl)phlhalale liver 9,aE-03 1.5E-Q2 2.SE-Q2

2.3.7.8·TCDD TEO 2.3E-Q6 4',8E.()S S.OE-QS 2.3.7.8-TCDD TEa

AILmlrun Allmlrun BodyW.lghl 7.3E-Q3 2.3E-oS 7.3E-Q3

Arsonic 2.7E-Q6 8.6E-09 2.7E-08 Arsenic Skin, Vascular 6.0E·02 1.9E·04 6.0E-Q2

Iron Iron liver. Blood. GI
2.0E·O' 6.4E·Q4 2.0E-Ql

Tracl

Manganese Manganeso CNS 1.8E+OO 1.5E·0I 2.0E<OO

Tolal Risk Across Surlace SoU 3.1E-Q6 Tolal Hazard Index Across All M9dia and All Exposure Roul9S 4.9E+OO

Tolal Risk Across Surtace Waler 4.6E-QS

Tolal Risk Across Sediment 1.4E.()7' Tolal Liver HI .. I 4.1E-01 I
Tolal Risk Across Groundwaler S.4E-QS Total KidMy HI -= I 4.4E-02 I

Tolal Risk Across An Media and All EllpOsure Roules I 1.0E.()4 -- -1

pa.

Tolal Vasculm HI .. 6.2E-Q2

Tolal GI Tracl HI -= 3.2E-01

Tolal Skin HI .. 6.2E-Q2

Tolal Blood HI "- 4.3E-ol

Tolal eNS HI .. 3.7E<OO

Tolallmmune System HI -= 9.4E-Q3

Tolal Body Weight HI '" 1.1E-Q2

Tolallilespan HI '" S.2E-Q'

Tolal Agyria HI" 1.0E-Q3



Scenario Timelrame: FUlure

Receplor Population: Residenl

Receplor Age: Chikj (0 10 6 years)

TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· FUTURE CHILD RESIDENT

SWMU 5 • OLD BURN PIT

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenk: Risk Chemical Non·CardrlO9Al\lc Halilrrl OlrrJ!lf>/l!

Medll61l Point

Ingestion Irhalation Dermal ElI:pOsure Primary IngesUon Irtlalalion Op.ml:ll Elq)osure

RoUles Total Target Organ Routes Tolal

5011 Son Sur1ace Son I .• ·DICHLOROTHENE 9.5E·'O 9.5E·1O 1.t-OICHLOROTHENE liver . 6.2E·06 62E·06

BENZENE 3.4E·l1 3.4E·11 BENZENE 7.1E·06 7.tE·06

CIS·I.2·DICHLOROETHENE CIS·I.2·DICHLOROETHENE Blood !.2E·03 1.2E-03

METHYLENE CHLORIDE 3.7E·12 3.7E·12 METHYLENE CHLORIDE liver 2.BE·07 2.BE-Q7

TETRACHLOROETHENE 4.4E·11 4.4E-11 TETRACHLOROETHENE Liver 3.0E-06 3.0E-06

TRICHLOROETHENE 6.9E-Q9 6.9E-Q9 TRICHLOROETHENE CNS 3.6E-03 3.6E-03

VINYL CHLORIDE 9.2E·l0 9,2E·10 VINYL CHLORIDE liver 7,lE-oo 7.IE-06

BENZOIAIANTHRACENE B.5E-oB 7.7E-Q9 9.2E-oB BENZOIAiANTHRACENE

BENZOIA)PYRENE 7.3E.Q7 6.6E-oB B.OE..Q7 BENZOIAIPYRENE

BENZOIBIFLUORANTHENE 7.0E-QB 6.4E.Q9 7.7E-oB BENZOIBIFLUORANTHENE

DIBENZOIA.HiANTHRACENE 1.6E..Q7 1.5E-oa 1.BE.Q7 DIBENZOIA.H)ANTHRACENE

AROCLOR-1254 5.9E-QB 5.7E-09 6.4E.oe AROCLOR.1254 mmmological. Nail 5.1E.Q2 50E-OJ 5.6E-02

PENTACHLOROPHENOL t.BE-10 3.1E·l1 2.tE-1O PENTACHLOROPHENOL Liver and Kk:lney 1.7E-Q6 :l,OE·OJ 2.0E-06

2.3.7.B·TCDD TEO 4. tE-06 B.7E-QB 4.2E·06 2.3.7.B·TCDD TEO

ANTIMONY ANTIMONY lllespan 3.2E"OO 3,2E-+-OO

BARIUM BARIUM Blood 1.2E.Ql t,2E-01

CADMIUM CADMIUM Kidney 2.7E-01 7AF.·03 2.7E.()1

CHROMIUM CHROMIUM NOAEL 1,6E·01 1.6E·01

COPPER COPPER 1.7E·Ol t.7E·01

IRON IRON iver. Blood. GI Tra 1.sE ..OO 1.5E+OO

MERCURY MERCURY CNS 6.IE-Q3 B.'E-Q3

SILVER SILVER Argyria 6.4E.Q3 6.4E·03

ZINC ZINC Blood 7.3E-Q2 7.3E-Q2

Sur1aca Waler Sur1acoWaler Surface Waler clS-1.2-0IchioroelhOne cis-1.2·Dlchloroelhene Blood 2.5E-Q2 " 71;·02 7.2E·02

Trichloroethane 1.2E·06 3.9E-06 5.0E·06 Trichloroethane CNS 3.4E·01 t IE-ao t.SE+OO

Vlnyi Chloride 3.1E.Q6 3.BE·06 6.9E-06 VinytChioride liver 2.4E·02 :\ OE·02 54E-Q2

AIlI11lnLm AtumiruTl BodyWelghl 1.7E-04 30E·05 20E-Q4

Arsenic 2.3E-oB 4.1E-09 2BE-oB Arsenic Skin. Vascular 1.BE.Q3 32E·O" 2 .• E-Q3

iron Iron ivar. Blood. Gl Tra 4.3E·03 71;(·04 S.1E-03

Manganese Manganese CNS 1.1E.Q2 4 rar:·02 6,oE.Q2

Page 1 of 2
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Scenarlo Tlmeframe: Future

Receptor POpUatlon: Reslden1

Receptor Age: Child (O 10 6 years)

TABLE 9.Ga. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 5 • OLD BURN PIT

NSWC CRANE. INDIANA

Modi"" EIlPOsur9 Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard OtlOliPlnl

Medh.fl1 Point

Ingestion Inhalallon Dermal Exposure Primary lngesllon Inhalation Dorm;1I ElCPosure

Rolltes Tolal TargelOrgan Routes Tolal

Sediment Sediment Sediment 2.3.7.8-TCDD TEO 3.4E-07 7.0E.Q9 3.4E·07 2.3.7.8-TCDD TEO

TRICHLOROETHENE 3,4E.{)8 3.4E-08 TRICHLOROETHENE CNS 1,oE·02 10E-02

ALUMINUM ALUMINUM Body Weight 3.2E.Q2 3.2E.Q2

ANTIMONY ANTIMONY lilespan G.2E.Q2 6.2E·02

MANGANESE MANGANESE CNS 5.0E-02 5.0E.Q2

Gromdwalar Waler Onsll. Chloroform 1.9E.Q9 7.5E-Q9 1.5E·1O 9.5E-Q9 Chlorolorm Liver l.lE·03 3.7E·03 B.lE·OS 4.9E-03

Bis(2·elhy(heX)1)phlhalato 1.7E.Q] 2.4E-07 4.1E.()7 Bis(2·elhylhexyl)phlhalale liver 2.1E·02 ~,OE·02 5.1E-Q2

2.3.7.8-TCDD TEO 1.5E-Q6 2_7E-Q5 2.9E.Q5 2.3.7.8-TCDD TEO

Ah..mlrun Alunlrun BodyWelghl I.GE-02 5.3E·05 lGE.Q2

Arsenic 1.7E..Q6 5.GE.Q9 1.7E-06 Arsenic Skin, Vascuar 1.3E·Ol 43E·04 1.3E.Ql

Iron Iron
,Liver, Blood. GI

4.4E·Ol 14E-OJ 4.4E..Ql
Tracl

Manganeso Manganese CNS 4.0E+OO 3,3E-OI 4.3E+OO

Tolal Risk Across SUT1aco 5011 S.4E-06 Tolal Hazard Index Across All Media and All Exposure ROldl'l~ 1.2E+-Ot

Tolal Risk Across Sur1ace Wafer 1.2E..Q5

Total Risk Across Sediment 3.SE-07 Tolal UV!'lr HI =I 2.0E+OO I
Tolal Risk Across Grooodwater 3.1E.Q5 Talai Kidr~y HI =I 2.7E.QI I

Total Risk Across All Media and All EllpOsure Routes I 4.8E..Q5 I

Pa 2

Tolal Vasr.lIlar HI = 1.3E-ol

Tolal GI Tmcl HI = 1,9E+OO

Tolal Skin HI = 1,3Eo01

Tolal BloorJ HI ". 2.2E+OO

Tolal eNS HI = 5.9E+OO

Tolallmmuno 5y~lmn HI". 5.GE.Q2

Tolal Borly WoifJlll HI = 4.9E-oZ

Tolat LUespilll HI = 3.3E+OO

Tolal AfJyri<1 HI ". G.4E.Q3
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS



TABLE 9.1. REASONABLE MAXIMUM EXPOSURE IRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 9 - PESTICIDE CONTROLI R-'50 TANK AREA

NSWC CRANE. INDIANA

. IScenarto Timelrame: Future
Receptor Population: Construction Workers
Receptor Age: Adull

Surface and IMETHYlENE CHLORIDE

SUbsurtacs Soa TETRACHLOROETHENE

TRICHLOROETHENE

2-METHYLNAPHTHALENE

BENZOIAIANTHRACENE

BENZOIA)PYRENE

NAPHTHALENE

AROCLOR-'254

PENTACHLOROPHENOL

ALUMINUM

ANTIMONY

BARIUM

CHROMIUM

IRON

Non-Carcinogenic H:lZ,Hd Ouoli/i'nlMedium

So~

Exposure

Medium

Soil

Exposure

Ponl

Chemical Carcinogenic Risk

Ingestion I Inhalation I Dermal I Exposure

Routes Talai

UE-12 UE-12

38E-'2 3.8E-'2

1.1E,'2 1.1E-12

7.3E-1O 3.5E-'O UE-09

6.6E-09 3.1E-09 9.8E-09

3.IE-09 '.6E-09 4.7E-09

4.5E-'2 4.1E-12 8.6E-12

Chemical

METHYLENE CHLORIDE

TETRACHLOROETHENE

TRICHLOROETHENE

2-METHYLNAPHTHALENE

BENZO(A)ANTHRACENE

BENZOIA)PYRENE

NAPHTHALENE

AROCLOR-1254

PENTACHLOROPHENOL

ALUMINUM

ANTIMONY

BARIUM

CHROMIUM

IRON

Primary

Targel Organ

Liver

Liver

CNS

Body Wo;ghl

Body Weighl

mmunological. Na~

Liver and KKtney

BodyWo;ghl

Ulespan

Blood

NOAH

-iver. Blood. GI Tra

Ingeslion

1.8E-07

5.IE·07

'.2E·06

5.3E-06

3.6E·06

5.5E-03

8.eE-Oe

2.7E-02

62E·03

3.4E-03

1.2E-02

'.9E-O'

InhalaHon O~rrni\1

I 7E·06

2AE·O'

7 9E-OA

Exposure

Routes Tolal

1.8E-07

5.'E-07

'.2E-06

5.3E-06

5.3E-06

e.3E-03

1.7E-07

2.7E·02

6.2E·03

3.4E-03

'.2E-02

'.9E-O'

Tolal Risk Across Surtaco Soill I.GE-08 I
Tolal Risk Across Groundwater 2.9E·OB

Tolal Hazard Index Across All Media and All EJlfl05UU~ ROllls!; I B.SE·01 I

Groundwater Water Ons~e ICiS.1.2-Dichloroethene

Methylene Chlorije

Trichloroelhone

Dieldrin

Aluminum

Arsenic

Barium

Beryllium

Coball

Iron

Manganese

Nickel

3.0E-IO 3.0E-'O

7.5E-09 7.5E-09

1.7E-08 1.7E-08

4.'E-09 4.1E-09

Cis-1,2·0ichloroethene

Melhylene ChlorKte

Trichloroethane

Dieldrin

Aluminum

Arsenic

Barium

Beryllium

Coball

Iron

Manganase

Nickel

8100d

liver

CNS

Liver

BodyWeighl

Skin. Vascular

Blood

. Gastroinlestinal

Cardiovascular.
Immunological.
Neurological

ivar. Blood. GI Tract

CNS I
Decreased Organ!

Body Weights

g 6E-03

<16E·05

A aE·O:1

1.5E·03

24E·05

G3E-0<1

.1.1E·03

6 aE·OJ

:17E·04

A 5E·03

56E·01

44E·03

96E-03

4.6E-05

e.OE-03

'.5E-03

2.4E-05

6.3E-04

3.3E-03

6.0E-03

3.7E-04

e.5E-03

5.6E-OI

4.4E·03

TOlal Risk Across All Media and All Exposure Roules I 4.4E-OB J

Tali'll liver HI '" 2.0E·01

Total KnneyHI = 1.7E·07

Tol;1I Va,!';r.ular HI '" 1.0E.Q3

TOtill 01 Tracl HI = 2.1E.Q1

Talai Skin HI '" 6.3E·04

Tolal Blond HI = 2.2E·01

TalaI eNS HI '" 5.7E-01

Total Immune Syslem HI", 8.7E·03

Total Body Wl'lighl HI '" 3.2E-02

Tolal Ldespan HI = 6.2E.Q3

Talai Nails HI = 8.3E·03



Scenario T1meframe: Future

Receplor Populalion: Maintenance Workers

Receplor Age: Adult

TABLE 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS

SWMU 9 - PESTICIDE CONTROLI R-150 TANK AREA

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation I Dermal Exposure

Routes Total TargelOrgan Roules Total

Soil Soil Surface Soil METHYLENE CHLORIDE 1.3E-12 1.3E-12 METHYLENE CHLORIDE liver 8.3E-09 8.3E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weighl 4.8E-06 4.8E-06

BENZO(A)ANTHRACENE 3.7E-09 3.2E-09 6.8E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.2E-08 2.7E-08 5.9E-08 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 1.7E-06 1.5E-06 3.2E-06

PENTACHLOROPHENOL 9.8E-12 1.6E-l1 2.6E-ll PENTACHLOROPHENOL Liver and Kidney 7.6E-09 1.3E-08 2.0E-08

ANTIMONY ANTIMONY Lilespan 2.6E-04 2.6E-04

Total Risk Across Surface Soil 6.6E-08 Tolal Hazard Index Across All Media and All Exposure Routes 2.6E-04

Tolal Risk Across All Media and All Exposure Roules I 6.6E-08 I
Total Liver HI = 2.8E-08

Total Kidney HI = 2.0E-08

Tolal Body Weight HI = 8.0E-06

Tolal Lifespan HI = 2.6E-04



Scenario Timeframe: Future

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 9 - PESTICIDE CONTROL I R-150 TANK AREA

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total TargelOrgan Routes Total

Soil Soil Surface Soil METHYLENE CHLORIDE l.4E-ll 1.4E-1l METHYLENE CHLORiDE Liver 8.6E-08 8.6E-08

2·METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 5.0E·05 5.OE-05

BENZO(A)ANTHRACENE 3.8E-08 3.3E-08 7.1E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 3.3E-07 2.8E-07 6.2E-07 BENZO(A)PYRENE

NAPHTHALENE
. NAPHTHALENE Body Weight 1.8E-05 1.5E-OS 3.3E-OS

PENTACHLOROPHENOL 1.0E-10 1.7E-l0 2.7E-l0 PENTACHLOROPHENOL Liver and Kidney 7.9E-08 1.3E-07 2.1E-07

ANTIMONY ANTIMONY Lilespan 2.7E-03 2.7E-03

Tolal Risk Across Surface Soil 6.9E·07 Total Hazard Index Across All Media and All Exposure Routes 2.7E·03

Total Risk Across All Media and All Exposure Roules / 6.9E-07 ~

Talai Liver HI = 3.0E-07 I .~
Talai Kidney HI = 2.tE-07

TOlal Body Weight HI = 8.3E-OS

Talai Lifespan HI = 2.7E-03



Scenario Timeframe: Future

Receptor Population: Recreational Users

Receptor Age: Adult

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 9 - PESTICIDE CONTROL I R-1S0 TANK AREA

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic RIsk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Tolal Target Organ- Roules Total

Soil Soli Surlace Soil METHYLENE CHLORIDE 3.SE-12 3.SE-12 METHYLENE CHLORIDE liver 1.8E-08 l.8E-08

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight I.OE-OS 1.0E-OS

BENZO(A)ANTHRACENE 9.6E-09 S.OE-09 1.SE-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 8.3E-08 4.4E-08 1.3E-07 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 3.7E-06 1.9E-06 S.6E-06

PENTACHLOROPHENOL 2.SE-ll 2.6E-11 S.lE-l1 PENTACHLOROPHENOL Liver and Kidney 1.7E-08 1.7E-08 3.3E-08

ANTIMONY ANTIMONY Lifespan S.SE-04 S.SE-04

Surlace Water Surlace Water Surlace Water Antimony Antimony Lifespan 1.6E-03 2.0E-03 3.6E-03

Sedimenl Sediment Sediment AROCLOR-1248 6.6E-08 8.4E-07 9.1E-07 AROCLOR-1248

ALUMINUM ALUMINUM Body Weight 2.2E-03 2.2E-03

ARSENIC 8.0E-07 2.2E-06 3.0E-06 ARSENIC Skin. Vascular 4.1E-03 4.1E-03

IRON IRON
Liver. Blood. GI

1.3E-02 1.1 E-02 2.4E-02
Tract

MANGANESE MANGANESE CNS 3.8E-03 3.8E-03

Tolal Risk Across Surlace Soil 1.4E-07 Total Hazard Index Across All Media and All Exposure Routes 3.8E-02

Total Risk Across Surlace Waler

Total Risk Across Sedimenl 3.9E-06 Total Liver HI = I 2.4E-02 I

Tolal Risk Across All Media and All Exposure Routes I 4.0E-06 - -I

Total Kidney HI = 3.3E-08

Total Vascular HI = 4.1E-03

Total GI Tract HI = 2.4E-02

Tolal Skin HI = 4.1E-03

Total Blood HI = 2.4E-02

Total CNS HI = 3.8E-03

Tolal Body Weighl HI = 2.2E-03

Total Lilespan HI = 4.2E-03



Scenario Timeframe: CurrenVFuture

Receptor Population: Trespassers

Receptor Age: Adolescent (6 to 17 years)

TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZA~,DS FOR COPCS - ADOLESCENT TRESPASSERS

SWMIJ 9 - PESTICIDE CO'NTROL I R-1S0 TANK AREA

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal' Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

5011 Soil Surlace Soil METHYLENE CHLORIDE 1.0E-12 1.0E-12 METHYLENE CHLORIDE Liver 1.SE·OB 1.SE-OB

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight B.SE-06 B.SE-06

BENZO(A)ANTHRACENE 2.9E-09 2.BE-09 S.7E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.SE-OB . 2.SE-OB 4.9E-OB BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 3.0E-06 3.0E-06 6.0E-06

PENTACHLOROPHENOL 7.6E-12 1.SE-l1 2.2E-l1 PENTACHLOROPHENOL Liver and Kidney 1.3E-OB 2.6E-OB 3.9E-OB

ANTIMONY ANTIMONY Lifespan 4.SE-04 4.SE-04

Surlace Water Surlace Water Surlace Water Antimony Antimony Lifespan 2.7E-04 6.BE-04 9.4E-04

Sediment Sediment Sediment AROCLOR-124B 2.0E-OB 2.1E-OB 4.1E-OB AROCLOR-124B

ALUMINUM -' ALUMINUM Body Weight 1.BE-03 1.BE-03

ARSENIC 2.4E-07 S.SE-OB 2.9E-07 ARSENIC Skin. Vascular 3.4E-03 3.4E·03

IRON IRON
Liver. Blood. GI

1.0E-02 7.7E·04 1.1E-02Tract

MANGANESE MANGANESE CNS 3.1E-03 3.1E-03

Total Risk Across Surlace Soil S.SE·OS TOlal Hazard Index Across All Media and All Exposure Routes 2.1E-02

Total Risk Across Surlace Water

Total Risk Across Sediment 3.3E-07 Total Liver HI = I 1.1 E-02 I

~J.

ft.

....{

~'"

~-~

Total Risk Across All Media end All Exposure Routes C- 3-:9E-07-j

TOlal Kidney HI = 3.9E-OB

Total Vascular HI = 3.4E·03

Total GITract HI = 1.1E-02

Total Skin HI = 3.4E·03

TOlal Blood HI = 1.lE-02

TOlal CNS HI = 3.1E·03

Total Body Weight HI = 1.SE-03

Tolal Lilespan HI = 1.4E-03



TAgLE 9,B. REASONABLE MAXIMUM EXDOSLISe (RMEI

SUMMARY OJ:' RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADUL T REStD!:NT

SWMlJ 9 - PESTICIDE CONTROL I R·150 TANII' AREA

NSWC t;OA"'JE INDIANLI

Scenario Timelrame: Future

Receplor Populalion: Resident

R&Ceplot Age: Adult

Surface Waler I Sutface Water IAnlimony

Sedimenl I Sediment IAROCLOR-124a

ALUMINUM

ARSENIC

IRON

MANGANESE

Surlace Soil IMETHYLENE CHLORIDE

2·METHYLNAPHTHALENE

BENZOIAIANTHRACENE

BENZOIA)PYRENE

NAPHTHALENE

PENTACHLOROPHENOL

ANTIMONY

Medium I Poinl

2.5E-02

2,4E·02

36E-01

3 aE-05

22E·07

3.7E-03

1.5E·02

2 BE·02

6 aE-02

1 SE·Ol

34E.OO

49E·01

4.1E-OJ

2,3E·01

t,JE·02

96E-03

26E·Ol

99E-02

29E-02

12E·Ol

l,OE-OS

loE.Ol

Exposute

Roules Tolal

13E·05

I lE·Ol

13E-02

92E·OJ

7 BE-04

Dp,rm;'ll

I BE-02

J.3E·02

ISE·04

30E·02

S 7E·03

S OE-05

, 3E·OJ

69E-0:J

, 3E·02

J 4E·03

12E·OO

Non-Carcinogenic Hal/lrd OuollAnt

12E·07

1,OE-oS

Ingestion I Inhalation

Livet

Body Woight

Primary

Target Organ

Body Weighl 2.SE·oS

Livet and Kidney l.lE·07

Lilespan 3.7E-03

Lifespan l.lE·02

Body Weight 1.SE-02

Skin. Vascular 2.BE·02

Liver. Blood. GI
a.5E·02

Tract

CNS 2.5E-02

Blood 3.6E·0! l.OE·01

Liver 3.9E·03

CNS 1.7E·Ol 2,6E·02

Liver 7.BE·OJ

Body Weight 9.6E-03

Skin. Vascular 2.5E·Ol

Blood 9.2E·02

Gastrointeslinal 1.1E·02

Cardiovascular,
Immunological, 1.5E·01

NeUlological

Liyer. Blood. GI I 3,4E.00
Tract

CNS 9,oE .. oo

D&Creased Organl
J.SE·01

Body Weights

Barium

Beryllium

Antimony

Cobalt

Manganese

Aluminum

Arsenic

Nickel

Chemical

Iron

cis· 1,2-Dichloroetheno

Melhylone Chloride

Trichloroelhene

Dieldrin

AROCLOR·124a

ALUMINUM

ARSENIC

IRON

MANGANESE

METHYLENE CHLORIOE

2·METHYLNAPHTHALENE

BENZO(A)ANTHRACENE

BENZO(AIPYRENE

NAPHTHALENE

PENTACHLOROPHENOL

ANTIMONY

6.7E-07

4.1E·OS

J.6E·OB

3.9E-052.1E·07

2.JE-oa

B.7E·07

1.6E·06

4,4E-oe

3.6E-05

6,oE·07

39E-06

2.1E·06

3.9E-05

Carcinogenic Risk

Ingestion Inhalation Dermal Exposure

Routes Total

1,9E-ll 1.9E-ll

S.lE-OB 2.7E·09 7.9E-09

4,SE-Ol 2.4E·07 B.aE-07

I.4E-l0 1.4E-l0 2.aE-l0

J,BE·07 2.0E-07 S.BE-07

4,3E-OB 52E·07 4,aE·06

Chemical

Iton

Beryllium

Cobalt

ciS·1.2·Dichloroethene

Methylene Chloride

Trichloroelhene

Dieldrin

Aluminum

Arsenic

Barium

Nickel

Manganese

Onsile

Exposure

Soil

Waler

El(J)osure

Soil

Sedimenl

Surface Water

Medium

Groundwalet

Tolal Hazard Index Across AU Media and All ExpOSllrp, ROllins I I 5E.Ol ITolal Risk Across Surface Soil 7.6E-07

Total Risk Across Surface Walert- --i
Tolal Risk Across Sedimenl S.4E·06

Tolal Risk Across Groundwater a.4E-oS

Tolal Risk ActoSS All Media and All Exposure Routes r B.1E-OS I
B,JE·OB

l.SE-OS

a.lE·oS

Total LIVl!t HI" ;] 5E.00

Tolal Kidnev HI" 2 2E-07

Total V/lscular H!:= 4 aE-Ol

Total GI Tlael HI" 3 5E.00

Tolnl Skin HI " 28E·01

Tolal Blood HI" 4.1E+OO

Total CNS HI = 1.1 E.01

Tolal Body Weighl HI:= J 9E-01

Tolaf Lifespan HI:= 2 BE·02

Total Immune System H!:= 1.5E·01



~:::
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Scenario Timelrame: Future

Rt:teeptor Population: Resident

Receptor Age: Child 10 10 6 years}

TABLE 9_7_ REASONABLE MAXIMUM EXPOSURE lAME)

SUMMARY OF RECEPTOR RI~.KS AND HAZ~RDS FOR COPCs - FUTURE CHILO RESIDENT

SWMU 9 - PESTICIDE CONTROll R-1S0 TANK AREA

NSWC CRANE. INDIANA

Medium I EllPosure

I
EllPosure I Chemical I Carcinogenic Risk Chemical Non.Carcinogenic Hazard Quolienl

Medium Point

Ingeslion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal EllPosur.

Rout", Total Target Organ Routes TOIal

Soil I Soil I Surlace Soil IMETHYLENE CHLORIDE 4.4E-l1 4.4E-l1 METHYLENE CHLORIDE Liver t lE-06 I tE.06

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE BodyWeighl B,SE-04 B,SE-04

8ENZOIAIANTHRACENE 1.2E-07 3,1E-08 1.SE-07 BENZO(A}ANTHRACENE

8ENZOIAIPYRENE 1,OE-OB 2,7E-Ol 1.3E-06 BENZOIAIPYRENE

NAPHTHALENE NAPHTHALENE BodyWeighl 2.3E-04 6oE-OS 2,9E·Q4

PENT ACHLOROPHENOL 3,2E-l0 1.6E-10 4.8E-10 PENT ACHLOROPHENOL Uver and Kidney 10E-OB 5,2E-07 lGE-06

ANTIMONY ANTIMONY Ulespan 3.5E·02 35E-02

Surlace Water I Surface Water J Surlace Water )Antimony Antimony lilespan 1.0E-02 \ 4E-02 2,4E-02

Sedimenl I Sedimenl I Sedimenl IAROCLOR-124a 8.3E-07 2.3E-07 1.1E-06 AROCLOA-1248

ALUMINUM ALUMINUM Body Weight 1.4E-Ol l4E-01

ARSENIC 1.0e-OS G.OE-07 1. tE·OS ARSENIC Sk!n, Vascular 2.6E-Ol 2,6E-Ol

IRON IRON
Liver, Blood, GI

7.9E-Ot t 6E-O:? B,IE-Ol
Tract

MANGANESE MANGANESE CNS 2.4E-Ol 2,4E-Ol

Groundwater I Waler I Onsile Icis-l.2-0ichloroelhene cis-1,2·Dichloroethene Blood 1,2E.OO 4.7E-Ol 7 GE-02 t.SEtOO

Methylene Chloride 5.3E-07 S,2E-08 t.4E-OB S.9E-07 Methylene Chloride liver 1.4E-02 3,GE·Oa t 4E-02

Tttchloroethene 3.4E-06 4,2E-OS 3.8E-07 4.6E-OS Trichloroethene CNS S.9E-Ol t.2E-ol 67E-02 7.BE-01

Dieldrin 1.BE-06 a.Be-OJ 2.7E-06 Dieldrin liver 2.6E·02 13E-02 39E-02

Aluminum Aluminum BodyWeighl 3.4E-02 1 SE-04 3,4E-02

Ar8flnic 3,4E-OS l.SE-07 3.SE-OS Arsenic Skin_ Vascular B_eE-Ol 3 ~E-03 a 9E-01

Barium Barium Blood 3.2E-Ol 20E-02 34E·Ol

Beryllium Beryllium Gastroimestinal 5.9E-02 37E-02 P.6E-02

Cardiovascular,
Cobalt Cobalt Immunological_ S,2E-01 2 :\E·03 S,2E-01

Neurological

Iron

I
Iron

liver. Blood. GI
1,2E.Ol 52E-02 t 2E.OI

Tracl

Manganese Manganese CNS 3.2E+Ol :\ 5E·Oo 3SE.Ot

Nickel Nickel
Decreased Organf

1.2E.OO 27E-02 1.3E.OO
Body Weighls

Total Risk Across Surface Soil 1.SE-06 Total Hazard Indell Across All Media and All Exposure ROUlfOS 54E.01

TOlal Risk Across Surface Waler

Tolal Risk Across Sedimenl 1.2E-OS Tolal LIVer HI:: 13E.Ol

TOlal Risk Across Groundwaler 8.4E-OS Total Kidnev HI '" I 6E-06

Total Vilscular HI '" '_7E.OO

TOlal Risk Across All Media and All Exposure Routes I 9.lE-OS I TOlal GI Tracl HI = 1.3E.Ol

Tolal Skin HI '" I 2E.OO

Tolal Blood HI :: 1 SE..01

Tolal CNS HI = 36E..Ol

Total Body Wl!!ght HI = 14E.OO

TOlat Llfespnn HI '" S 9E-02

TOlallmmune System HI", S 2E·01



TABLE 9.la. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs· CONSTRUCTION WORKERS

SWMU 9 . PESTICIDE CONTROll R-150 TANK AREA

NSWC CRANE, INDIANA

Scenario Timelramo: Future
Receptor Population: Construction Workers

Receptor Age: Adult

Medium Exposure E"Posura Chemical Carcinogenk: Risk Chemical Non-Carcinogenic Hozmd Ouolienl

Medium Point

Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dmnw.l ElCPosure

Roules Tolal Target Organ Routes Talai

Soil Soil Surface and METHYLENE CHLORIDE 5,7E·13 5.7E-13 METHYLENE CHLORIDE Liver B.9E-OB B.9E-OB

Subsurface SoH TETRACHLOROETHENE 1.9E-12 1.9E-12 TETRACHLOROETHENE Liver 2.5E-07 2.5E-07

TRICHLOROETHENE 5.5E-13 5.5E-13 TRICHLOROETHENE CNS 5.9E·07 5.9E-07

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE BodyWeighl 2.7E-06 2.7E-06

BENZO(AIANTHRACENE 3.7E·IO 9.9E-" 4.7E·10 BENZO(A)ANTHRACENE

BENZO(AIPYRENE 3.3E-09 9.0E-IO 4.2E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE BodyWotghl I.BE-06 4 AE·07 2.3E-06

AROCLOR-1254 1.6E-09 4,6E-1O 2,OE-09 AROCLOR-'2S4 mmunological. NaIl 2.BE-03 A OE·O<1 3.6E-03

PENTACHLOROPHENOL 2.3E-12 1.2E-12 3.4E-12 PENTACHLOROPHENOL Liver and Kidney 4.4E-OB 2.3E·OR 6.7E·OB

ALUMINUM ALUMINUM BodyWoighl I.4E-02 1,4E·02

ANTIMONY ANTIMONY Litespan 3.IE-03 3.1E·03

BARIUM BARIUM Blood 1.7E·03 1.7E-03

CHROMIUM CHROMIUM NOAEL 60E-03 6.OE·03

IRON IRON iver. 8100d. GI Trs 9.7E-02 9.7E-02

Groundwater Waler Onsne cis·l.2·Dichloroelhene cis·1.2·0ichtoroelhone Blood 68E·D3 6.BE-03

Melh~'lene Chloride 2.IE-IO 2.IE-IO Methylene Chloride Liver J.2E-Or, 32E-OS

Trichloroethane S.SE-09 S.SE-09 Trichloroethane CNS !i AE·O:l S.BE-03

Dieldrin 1.3E-OB 1.3E-Oe Dieldrin Liver 1 IE·03 1.1E-03

Aluminum Alumnum BodyWol9hl \ !iE-O!i 1.SE-OS

Arsenic 2.6E·09 2.GE-09 Arsenic Skin. Vascular 4.1E·04 4.IE·04

Barium Barium Blood 2.IE·03 2.IE-03

Beryllium Beryllium Gaslronlestinal :l,AE·O:l 3,BE-03

Cardiovascular.
Coball Coball Immunological. 2.4E-04 2.4E·04

Neurological

Iron Iron
ivor B'~~~GI TIa,e

l
, 5SE·03 S.5E·03

Manganese Manganese 36E·OI 3.6E-OI

Nickel Nickel
Decreased Organl

2.BE-03 2.BE-03
Body Weights

Tolar Risk Across Surface Soil 6.7E-09 Tolal Hazard Indel( Across All Media and All Exposure Routes S.2E-OI

Tolal Risk Across Groundwater 2.IE-OB , ,

Total Risk Across All Media and All E:q>osure Routes [ 2~E~

Tolal Livm HI:- I.OE-OI

T0101 Kidney HI :: 6.7E-OB

Tolat Vil~c.ul<H HI :: 6.5E-04

Tolal Cil Trilcl HI:: I.IE-OI

Tornl Skin HI:: 4.IE-04

T0101 Blood HI :2 I.IE-OI

Tolal eNS HI :: 3.7E-OI

TolallmmuruJ Sy!'>lem HI:: 3.BE-03

Total Body Wl'lighl HI". 1.6E-02

Tolal Li'lllsran HI:: 3.IE-03

TOlill NIl1l5 HI = 3.6E-03



Scenario Timeframe: Future

Receptor Population: Maintenance Workers

Receptor Age: Adult

T.~BLf. 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . MAINTENANCE WORKERS

SWMU 9· PESTICIDE CONTROL I R-1S0 TANK AREA
I .

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Sunace Soil METHYLENE CHLORIDE 1.2E-13 1.2E-13 METHYLENE CHLORIDE Liver 2.1E·09 2.1E·09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 1.2E·06 1.2E·06

BENZO(A)ANTHRACENE 3.3E-l0 S.7E-ll 3.9E-l0 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.9E·09 4.9E-l0 3.4E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 4.3E·07 7.3E·OB S.OE·07

PENTACHLOROPHENOL B.BE-13 2.9E-13 1.2E-12 PENTACHLOROPHENOL Liver and Kidney 1.9E·09 6.3E-l0 2.SE·09

ANTIMONY ANTIMONY Lifespan 6.4E·OS 6.4E·OS

Tolal Risk Across Sunace Soil 3.7E·09 Total Hazard Index Across All Media and All Exposure Routes 6.6E·OS

Total Risk Across All Media and All Exposure Roules [ 3.7E·09 ~

Total Liver HI = 4.6E·09

Tolal Kidney HI = 2.SE·09

Total Body Weighl. HI = 1.7E·06

Total Lifespan HI = 6.4E·OS



Scenario Tlmeframe: Future

Receptor Population: Occupational Workers

Receptor Age: Adull

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 9 - PESTICIDE CONTROL I R-150 TANK AREA

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard QuotIent

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermel Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soli METHYLENE CHLORIDE 2.2E-12 2.2E-12 METHYLENE CHLORIDE Liver J.BE-OB J.BE-OB

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.2E-05 2.2E-05

BENZO(A)ANTHRACENE B.OE-09 1.0E-09 7.1E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 5.2E-OB 9.0E-09 B.1E-OB BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 7.BE-OB 1.JE-OB 9.1E-OB

PENTACHLOROPHENOL 1.BE-ll 5.3E-12 2.1E-ll PENTACHLOROPHENOL Liver and Kidney J.5E-OB 1.1 E-OB 4.BE-OB

ANTIMONY ANTIMONY Litespan 1.2E-OJ 1.2E-OJ

Total Risk Across Surface Soit 6.8E-OB Total Hazard Index Across All Media and All Exposure Routes 1.2E-OJ

Tolal Risk Across All Media and All Exposure Routes I B.8E-08~

Total liver Ht = B.4E-OB

TOlal Kidney HI = 4.BE-OB

Tolal Body Weight HI = J.l E-05

Total Lilespan HI = 1.2E-03



Scenario Timelrame: Future

Receptor Population: Recreational Users

Receplor Age: Adull

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 9 - PESTICIDE CONTROL I R-150 TANK AREA

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermel Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surtace Soil METHYLENE CHLORIDE 2.6E-13 2.6E-13 METHYLENE CHLORIDE Liver 4.5E-09 4.5E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weight 2.6E-06 2.6E-06

BENZO(A)ANTHRACENE 7.2E-l0 9.3E-1l B.1E-10 BENZO(A)ANTHRACENE

BENZO(AjPYRENE 6.2E-09 B.1E-l0 7.0E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 9.2E-07 1.2E-07 1.0E-OB

PENTACHLOROPHENOL 1.9E-12 4.BE-13 2.4E-12 PENTACHLOROPHENOL Liver and Kidney 4.1E-09 1.0E-09 5.2E-09

ANTIMONY ANTIMONY Lifespan 1.4E-04 1.4E-04

Surtace Water Surtace Water Surtace Water Antimony Antimony Lifespan 4.1E-04 4.9E-04 9.0E-04

Sediment Sediment Sediment AROCLOR-124B 5.0E-09 2.5E-OB 3.0E-OB AROCLOR-124B

ALUMINUM ALUMINUM Body Weight 5.5E-04 5.5E-04

ARSENIC 6.0E-OB B.5E-OB 1.3E-07 ARSENIC Skin, Vascular 1.0E-03 1.0E-03

IRON IRON
Liver. Blood. GI

3.2E-03 1.lE-03 4.3E-03
Tract

MANGANESE MANGANESE CNS 9.4E-04 9.4E-04

Total Risk Across Surtace Soil 7.BE-09 Total Hazard Index Across All Media and All E'lCposure Routes 7.9E-03

Total Risk Across Surface Water

Total Risk Across Sediment 1.BE-07 Total Liver HI =I 4.3E-03 I

Total Risk Across Ail Media and Ail Exposure Routes I 1.6E-07 -I

Total Kidney HI = 5.2E-09

Total Vascular HI. = 1.0E-03

Tolal GI 'ract HI = 4.3E-03

Total Skin HI = 1.0E-03

Total Blood HI = 4.3E-03

Total CNS HI = 9.4E-04

Total Body Weight HI = 5.5E-04

TOlal Lifespan HI = 1.0E-03



Scenario Timeframe: CurrenVFuture

Receptor Population: Trespassers

Receptor Age: Adolescent (610 17 years)

TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSERS

SWMU 9 - PESTICIDE CONTROLI R-1S0 TANK AREA

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soli Surface Soli METHYLENE CHLORIDE 2.6E-13 2.6E-13 METHYLENE CHLORIDE Liver 3.7E-09 3.7E-09

2-METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Welghl 2.1E-06 2.1E-06

BENZO(A)ANTHRACENE 7.1E-l0 2.3E-l0 9.4E-l0 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 6.2E-09 2.0E-09 B.2E-09 BENZO(A)PYRENE

NAPHTHALENE NAPHTHALENE Body Weight 7.SE-07 2.4E-07 9.9E-07

PENTACHLOROPHENOL 1.9E-12 1.2E-12 3.1E-12 PENTACHLOROPHENOL Liver and Kidney 3.4E·09 2.1E-09 S.4E-09

ANTIMONY ANTIMONY Lifespan 1.1E-04 1.1 E-04

Surface Water Surface Water Surface Water Antimony Antimony Lifespan 6.6E-OS 1.4E-04 2.0E-04

Sediment Sediment Sediment AROCLOR-124B 4.9E-09 1.7E-09 6.7E-09 AROCLOR-124B

ALUMINUM ALUMINUM Body Weight 4.SE-04 4.SE-04

ARSENIC 6.0E-OB 4.4E-09 6.4E·08 ARSENIC Skin. Vascular B.4E-04 8.4E-04

IRON IRON
Liver, Blood, GI

2.6E-03 6.3E-OS 2.6E·03
Tract

MANGANESE MANGANESE CNS 7.7E-04 7.7E-04

Tolal Risk Across Surface Soil 9.1E-09 Total Hazard Index Across All Media and All Exposure Routes S.OE-03

Total Risk Across Surface Water

Total Risk Across Sediment 7.1E-OB Talai Liver HI = I 2.6E-03 I

Total Risk Across All Media and All Exposure Routes I B.OE-OB I

Total Kidney HI = S.4E-09

Tolal Vascular HI = 8.4E·04

Total GI Tract HI = 2.6E-03

TOlal Skin HI = B.4E-04

Tolal Blood HI = 2.6E·03

Total CNS HI = 7.7E-04

Tolal Body Weight HI = 4.SE-04

Tolal Lilespan HI = 3.2E-04



•
TABLE 9.6a. CENTAAL TENDENCY EXPOSUAE (CTEi

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 9 - PESTICIDE CONTROL I A·150 TANK A.REA

NSWC CRANE. INDIANA

Scenario Timelrame: Future

Receptor Population: Resident

Receptor Age: Adull

Sediment ISedimenl I Sediment IAROClOR-124B

Sudace Waler I Surface Wated Surlace Water IAntimony

ALUMINUM

ARSENIC

Surlace Soil IMETHYLENE CHLORIDE

2-METHYLNAPHTHALENE

BENZOlAiANTHAACENE

BENZOIAiPYRENE

NAPHTHALENE

PENTACHLOROPHENOL

ANTIMONY

, oE-ol

60E-OB

35E-05

3,e-01

2 BE-03

15E·Ol

91E-03

67E-03

t BE-01

68E-02

1.7E-02

1.4E-05

69E·08

1.9E-03

4 !:IE-03

93E-03

8.SE-03

e lE-03

2.5E-01

2.9E-02

24E+00

6 BE.oo

Exposure

Routes Total

77E·03

44E·03

16E·06

14E_OFl

51E-Ol

DfJrmal

34E-04

2 BE-Oot

21E·02

10E-04

19E-02

38E-03

22E·05

57E-04

30E-03

5.4E-03

4.0E-03

Non-Carcinogenic Hazard Quolll'!n!

6,OE·OB

3,5E-05

Ingestion I Inhalation

liver

Body Weighl

Primary

TargelOrgan

Body Weight 1,2E-05

Liver and Kidney 5,6E-08

lifespan 1.9E-03

lifespan 3.7E-03

Body Weight 4.9E-03

Skin, Vascular 9,3E-03

liver. Blood. Gl
2 BE-02

Tracl

CNS 8SE-03

Blood 2,5E-01

I
37E-02

liver 2,7E·03

CNS 1.2E-01 97E-03

liver 5.3E-03

Body Weight 6.7E-03

Skin. Vascular 1.8E·oI

Blood 6.SE·02

Gastrointestinal 1.2E-02

Cardiovascular.
Immunological. 1.0E·01

NeUlological

Uvo,. Blood. GI I 24E.00
Tracl

CNS 6.3E.00

Decreased OrganJ
2.5E-Ol

Body Welghls

cis-1,2-0ichloroelhene

Methylene Chloride

Trichloroelhene

Dieldrin

Cobalt

Aluminum

Arsenic

Barium

Beryllium

Iron

Chemical

Manganese

AROCLOR-124B

ALUMINUM

ARSENIC

Nickel

Antimony

IRON

MANGANESE

METHYLENE CHLOAIDE

2-METHYLNAPHTHA.LENE

BENZOIAiANTHAACENE

BENZO(AjPYRENE

NAPHTHALENE

PENTACHLOROPHENOL

ANTIMONY

1.2E-07 4.8E-09 4.5E-09 1.3E-07

7.9E-07 3,9E-06 1.3E-07 4.BE-06

4.2E·07 3.0E-07 7.2E-07

B.OE-06 2.6E-OB B,oE-06

Carcinogenic Risk

Ingeshon Inhalalion Dermal EJ;losure

Roules Total

2.7E-12 2.7E-12

7.SE-09 9.aE-10 8.SE·09

6.5E-oa B,5E-09 7.3E-OB

2,OE-l1 5.0E-12 2.5E·l1

3.5E-OB 4,9E-09 4.0E-08

4.2E-07 1.3E-OB 4.3E-07

Chemical

ciS-1.2-0ichloroelhene

Melhy1ene Chloride

Trichloroethone

Dieldrin

Nickel

Cobalt

Beryllium

Iron

Manganese

IAON

MANGANESE

Aluminum

Arsenic

Barium

Onslle

Exposure

Poinl

Soil

Water

Exposure

Medium

Medium

Soil

Groundwater

Tolal Risk Across Surface SoU 8.2E-OB

Tolal Risk Across Surface Walerf- -j
Tolal Risk Across Sediment 4.7E-07

Tolal Risk Across Groundwaler 1.4E-05

Tolat Risk Across All Media and All Exposure Roules I 1.4E-05 J

Total Hazard Index Across All Media and All Exposure Roule!> I ' OE..01 I

Total Liver HI '" 2.4E.00

Total Kidn~y HI", 6 9E-08

Totat VascUliH HI '" 2.9E-01

Tolal GI Tract H! '" 2 4E.OO

TOlol Skin HI '" , 9E-01

TolalSIood HI '" 2,BE.OO

Tolal eNS HI '" 7 lE.OO

Tolal Body WfJ1ghl Ht " 26E-01

Tolal Lifespan HI = . loE-02

TOlallmmune SYSlflm HI '= IOE-01



Scenario Timlllrame: Future

Receptor Populalion: AlI,ident

Receplor Age: Child (0 10 6 years)

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC, - FUTURE CHILD RESIDENT

SWMU 9 - PESTICIDE CONTROL I R-1S0 TANI( AREA

NSWC CRANE, INDIANA

Medium I Exposure I Exposure

I
Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Qu01ienl

Medium Poim

Ingeslion Inhalalion Dermal ElCPosure Primary Ingestion Inh<llalion Derm..1 Elq)osure

Roules Tolal Target Organ Routes Tolal

SoH I Soil I Surlac. SO<l IMETHYLENE CHLORIOE 4.BE-12 4.BE-12 METHYLENE CHLORIDE liver JBE-07 3 BE-07

2·METHYLNAPHTHALENE 2-METHYLNAPHTHALENE Body Weighl 22E-04 22E-04

BENZO(AjANTHRACENE 1.3E-Oe 1.2E·09 I,SE-OB BENZOIAjANTHRACENE

BENZO(AIPYRENE 1.2E-07 l.lE·08 1,3E-07 BENZOIAIPYRENE

NAPHTHALENE NAPHTHALENE Body Weighl 7.7E-OS 70E-06 flAE-OS

PENTACHLOROPHENOL 3,SE-l1 6.2E-12 A.2E·ll PENT ACHLOROPHENOL Liver and Kidney 3,SE·07 Ii OE-()El A lE-07

ANTIMONY ANTIMONY Lilespan 1,2E-02 1,2E-02

Surface Waler I Surface Waler I Surface Water IAntimony Anlimony Lilespan 3,AE-OJ A.OE-OJ 7.AE·03

Sedimenl I Sedimenl I Slldiment IAROCLOR-1248 93E-08 9.1E-09 1.0E-07 AAOCLOA-1248

ALUMINUM ALUMINUM Body Weight 4,6E-02 A 6E-02

ARSENIC 1.IE-06 2.3E-OS 1.1E-06 ARSENIC Skin, Vascular 8.7E-02 87E-02

IRON IRON
Liver, Blood. 01

2.6E-Ol l8E-03 27E-01
Traci

MANGANESE MANGANESE CNS 7.9E-02 79E-02

Groundwaler I Waler I Onsil" Icis-l.2-Dlchloroethenll cis-I,2-Dichloroethene Blood . 5.SE-Ol I.7E·Ol A 2E·02 76E-Ol

Methylene Chloride 7.8E·08 6,AE-09 2.Se-09 S.GE-OS Methylene Chloride liver 6.0e·03 20E-04 (i 2E-03

Trichloroethene 4.9E-07 S,2E-06 7.2E-oa S.SE-06 Trichloroelhene CNS 2.6E-Ol 4.SE-02 3 SE·02 J SE-Ol

Dieldrin 2.7E-07 1.7E-07 4,AE-07 Dieldrin Liver 1.2E-02 7 AE·03 t 9E-02

Aluminum Aluminum Body Weight 1,SE-02 A 8E·05 l.SE-02

Arsenic S,OE-06 1.7E-OS S.lE-06 Arsenic Skin, Vascular 3,9E-Ol 13E-03 J g'e-Ol

Barium Barium Blood 1,4E-Ol 67E-03 1 SE-Ol

Beryllium Beryllium GaslroinlllSlinal 2,6E-02 12E·02 3 SE-02

Cardiovascular.
Cobalt Cobal! Immunological. 2.3E·Ol 7.6E·04 2.3E-Ol

Neurological

Iron

I
Iron

Liver, Blood. GI
S.2E.OO 17E·02 5 JE.OO

Tracl

Manganese Manganese CNS 1.4E·OI 1.1E .. OO 1 SE.OI

Nickel Nickel
Decreased Organ.'

S.4E·01 a ~E-03 5,sE-Ol
Body Weighls

Total Risk Across Surface Soil 1.4E-07 Total Hazard Indell Actoss All Media and All EIlPOSUfD Roul4S 2 JE.01

Total Risk Across Surtace Waler

TOlal Risk Across Sedimont 1.2E-06 TOlal LiVl~r HI !! 56E.OO

TOlal Risk Across Groundwaler l.lE-OS Tota! Kidney HI !! A lE-07

Total V:tscular HI " 71E-Ol

Total Risk Actoss All Media and All Eq>osure Routes I 1.3E-OS I Total GI T,acl HI = 56E.OO

Total Sl<in HI = A SE-Ol

Tolal Blood HI " 64E+OO

Tot<\1 eNS HI " 16hOl

Total Body WelHhl HI " 61E-Ol

TOlal LllesP;ln HI ::; 19E-02

TOlallmmune Sysl"-!m HI '" 2 3E-Ol



• RAGS-PART D TABLE 9'S - SWMU 10

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS



Scenario Timeframe: CurrenVF'Jture
Receptor Population: Construction Workers
Receplor Age: Mull

T~.BLE 9.1. REASONABLE MAXIMUM EXPOSURE IRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . CONSTRUCTION WORKERS

SWMU 10 - ROCKEYE

NSWC CRANE. INDIAN~

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient-
Medium Polnl

lng~stion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Roules Tolal Target Organ Routes Total
5011 Soil Surface and BENZO{A)ANTHRACENE 1.6E-08 7.3E-09 2.3E-08 BENZO(A)ANTHRACENE

Subsurlace Soil BENZOIA)PYRENE 2.9E-07 1.4E-07 4.3E-07 BENZOIA)PYRENE

BENZOIB)FLUORANTHENE 2.8E-08 1.3E-08 4.2E-08 BENZOIB)FLUORANTHENE

DIBENZOIA.H)ANTHRACENE 5.9E·08 2.8E-08 8.6E-08 DIBENZOIA.H)ANTHRACENE

- 2·AMINO-4.6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN liver 1.3E-02 4.8E-03 1.8E-02

Groundwaler Water Onsile 2·Amlno·4.6·dinitrotoluene 2-Amino-4,6-dinltrotaluene Liver 6.7E·03 6.7E-03

4·Amino·2.6·dlnltrotoluene 4·Amino·2,6·dinitrotoluene Liver 1.IE-02 1.1E·02

2.4.6-Trinitrotoluene 1.9E-l0 1.9E-l0 2.4.6-Trinitrotoluene Liver 8.7E-04 8.7E-04

2.6-0inltrotoluene 2.6·Dinllrotoluene Liver 1.6E-04 1.6E-04

HMX HMX liver. Blood 1.2E-04 1.2E·04

RDX 1.1E-08 1.1E-08 RDX Prostate 2.4E-03 2.4E-03

Aluminum Aluminum BodyWelghl 4.9E-04 4.9E-04

Arsenic 2.5E-09 . 2.5E-09 Arsenic Skin. Vascular 3.9E-04 3.9E-04

Beryllium Beryllium Gastrointestinal 1.7E-02 1.7E-02

Cadmium Cadmium Kidney 2.4E-03 2.4E-03

Cardiovascular,
Coball Coball Immunological. 1.0E·03 1.0E-03

Neurological

Iron Iron
Liver. Blood, GI

2.1E-02 2.1E-02Tract

Manganese Manganese CNS 1.5E+00 1.5E+00

NIckel NIckel
Decreased Organl

1.2E-02 1.2E·02
Body Welghls

Thallium Thallium liver 5.8E-04 5.8E-04

Zinc Zinc BloOd 2.3E-04 2.3E-04

Tolal Risk Across Surface 5011 5.8E·07 Total Hazard Index Across All Media and All Exposure Routes 1.6E+00

Total Risk Across Groundwater 1.4E·08 , ,

TOlal Risk Across All Media and All Exposure Roules I 5.9E-07~
Tolal Liver HI = 4.0E-02

Tolal Kidney HI = 2.4E-03

Tolal Vascular HI = 1.4E·03

Tolal GI Tract HI = 3.8E-02

Total Skin HI = 3.9E-04

TOlal Blood HI = 2.2E-02

Tolal CNS HI = 1.5E+OO

Total Immune Syslem HI = 1.0E-03

Tolal Body Weight HI = 1.2E-02

Total Proslale HI = 2.4E-03



Scenario Timeframe: CurrenVFuture

Receptor Population: Maintenance Workers

Receptor Age: Adult

Tfl5L1, 9.2. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR copes -MAINTENANCE WORKERS

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surlace Soil BENZO(A)ANTHRACENE 1.3E..Q8 1.1 E-08 2.4E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.4E-07 2.1E-07 4.5E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.4E-08 2.0E-08 4.4E-08 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 4.9E·08 4.2E..Q8 9.1E-08 DIBENZO(A.H)ANTHRACENE

2-AMINO-4.6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN Liver 5.1E-04 3.3E-04 8.4E-04

Total Risk Across Surlace Soil 6.1E-07 Total Hazerd Index Across All Media and All Exposure Routes 8.4E-04

Total Risk Across All Media and All Exposure Routes [--6.1E:07 '-'I

•

Total Liver HI =I U._U'__ I
Total Prostate HI = O.OE+OO



Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3. REASONABLE MAXIMUM EXPOSURE IRME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non~Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Tota' Target Organ Routes Total

Soil Soli Surface Soli BENZO(A)ANTHRACENE 1.4E-07 1.2E-07 2.SE-07 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 2.SE-06 2.2E-06 4.7E-06 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.4E-07 2.1E-07 4.6E-07 BENZOIB)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE S.lE-07 4.4E-07 9.SE-07 DIBENZOIA.H)ANTHRACENE

2-AMINO·4.6-DINITROTOLUENE 2-AMINO·4.6-DINITROTOLUEN L1var S.3E-03 3.SE-03 B.7E-03

Total Risk Across Surface Soil 6.3E-06 Tolal Hazard Index Across All Media and All Exposure Routes B.7E-03

Total Risk Across All Media and All Exposure Routes I 6.3E-06 -- I
Total Liver HI =I ~.. ~-w I

Total Prostate HI = O.OE+OO



Scenario Tlmeframe: Future

Receplor Population: Recreational Users

Receptor Age: Adult

TABLE 9.4. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARV OF RECEPTOR RIS~S AND HAZARDS FOR COPCs - ADULT RECREATIONAL USERS

SWMU 10· ROCKEVE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dennal Exposure Primary Ingeslian Inhalalion Dennal Exposure

Routes Total Target Organ Roules Total

Soil Soil Surface Soil BENZO(A)ANTHRACENE 3.4E-08 1.8E-08 5.2E-08 BENZO(A)ANTHRACENE

BENZO(A)PVRENE 6.3E-07 3.3E-07 9.6E-07 BENZO(A)PVRENE

BENZO(B)FLUORANTHENE 6.1E-08 3.2E-08 9.3E-08 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 1.3E-07 6.7E·08 1.9E-07 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUEN Liver 1.1 E-03 4.4E-04 1.5E-03

Surface Water Surface Water Surface Water 2·Amlno·4,6·dlnitrolaluene 2-Amlno-4,6-dlnltrololuene liver 2,8E-03 5.4E-04 3.3E-03

4·Amlno·2,6·dinilrololuene 4·Amino·2,6·dinitrotoluene Liver 6.0E-03 1.2E-03 7,lE-03

2,4,6-Trinitrotoluene 1.0E-08 5.4E-l0 - 1.1 E-08 2.4,6-Trinitrotoluene Liver 1.6E-03 8.4E-05 1.7E-03

RDX 3,5E-07 4.1E-08 3.9E·07 RDX Prostate 2.4E-03 2.9E-04 2.7E-03

Aluminum Aluminum Body Weighl 2.0E·04 3.6E-05 2.4E·04

Arsenic 1.9E-07 3.4E·08 2.2E-07 Arsenic Skin, Vascular 9.6E-04 1.7E-04 1.1 E-03

Iron Iron iver, Blood, GI Tra 9.6E·04 1.7E-04 1.1E-03

Manganese Manganese CNS 1.9E·03 8.6E-03 1.0E-02

Sedimenl Sediment Sediment ALUMINUM ALUMINUM Body Weighl 1.5E-03 O,OE+OO 1.5E-03

ARSENIC 2.6E-06 7.1E-06 9.7E-06 ARSENIC Skin, Vascular 1.3E-02 3.7E-02 5.0E-02

CHROMIUM CHROMIUM NOAEL 2.6E-03 O.OE+OO 2.6E-03

IRON IRON
Liver, Blood, GI

3.3E-02 O.OE+OO 3.3E-02
Tract

MANGANESE MANGANESE CNS 1.tE-02 O.OE+OO 1.1E-02

VANADIUM VANADIUM NOAEL 1.1E-03 O.OE+OO 1.1 E-03

Total Risk Across Suriace Soil 1.3E-06 Tolal Hazard Index Across All Media and All Exposure Routes 1.3E-Ol

Total Risk Across Surlace Waler 6.2E-07

Total Risk Across Sedimenl 9.7E-06 TOlal liver HI = I 4.5E-02 I

Total Risk Across All Media and All Exposure Routes I 1.2E-05 I

Tolal Vascular HI = 5.tE-02

Total GI Tract HI = 3.4E-02

fotal Skin HI = 5.1E-02

Tolal Blood HI = 3.4E·02

Total CNS HI = 2.1E-02

Tot.1 Body Weight HI = 1.7E-03

Tolal Prostale HI = 2.7E-03



Scenario Timeframe: CurrenVFut,ure

Receptor Population: Trespassers

Receplor Age: Adolescenl (6 10 17 yeers)

TABLE 9.5, REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . ADOLESCENT TRESPASSERS

SWMU 10· ROCKEYE

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotienl

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Roules Talai TargelOrgan Roules Total

5011 Soil Surtace Soil BENZO(A)ANTHRACENE 1.0E-OB 1.0E-OB 2.0E-OB BENZO(A)ANTHRACENE

BENZO(A)PYRENE 1.9E·07 1.9E·07 3.7E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1.BE·OB 1.BE-OB 3.6E-OB BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 3,BE-OB 3.BE-OB 7,6E-OB DIBENZO(A,H)ANTHRACENE

2-AMINO·4,6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN Liver B.9E·04 6.BE-04 1.6E-03

Surface Water Surface Waler Surtace Waler 2·Amlno·4.6-dinltrotoluene 2·Amlno·4.6·dinitrotoluene Liver 4.SE-04 1.BE·04 6.4E·04

4·Amino·2.6·dinitrololuene 4·Amino-2.6·dinitrotoluene Liver 9.7E-04 4,OE-04 1.4E·03

2.4.6-Trinitrotoluene 6,3E-l0 6.BE·l1 6.9E-l0 2.4.6-Trinitrotoluene Liver 2,7E-04 2,9E-OS 2.9E-04

RDX 2.1E·OB S,lE-09 2.6E-OB RDX Prostate 4.0E-04 9,BE·OS S,OE·04

Aluminum Aluminum BodyWeighl 3.3E-OS 1.2E·OS 4,SE-OS

Arsenic 1.1 E·OB 4.2E·09 1.SE-OB Arsenic Skin, Vascular 1.6E·04 6.0E-OS 2.2E-04

Iron Iron iver. Blood. GI Trac 1,6E-04 6,OE-OS 2.2E·04

Manganese Manganese CNS 3.1E·04 2.9E-03 3.3E-03

Sediment Sedlmenl Sediment ALUMINUM ALUMINUM BodyWeighl 1.2E-03 O,OE+OO 1.2E-03

ARSENIC 7.7E-07 1.BE-07 9.SE-07 ARSENIC Skin. Vascular 1.lE-02 2.SE-03 1.3E-02

CHROMIUM CHROMIUM NOAEL 2,lE-03 O.OE+OO 2.1E-03

IRON IRON
liver. Blood. GI

2.7E·02 O.OE+OO 2.7E-02Tract

MANGANESE MANGANESE CNS B.7E-03 O,OE+OO B.7E-03

VANADIUM VANADIUM NOAEL 9.3E-04 O.OE+OO 9.3E-04

Total Risk Across Surface Soil S.lE-07 Total Hazard Index Across All Media and All Exposure Routes 6.1E·02

Total Risk Across Surface Water 4.2E-08

Talai Risk Across Sediment 9.SE-07 Tolal Liver HI =I 2.9E-02 I

:i;

Tolal Risk Across All Media and All Exposure Roules [' 1.SE-06:=J

Tolal Vascular HI = 1.4E-02

Tolal GI Tracl HI = 2.7E-02

Tolal Skin HI = 1,4E-02

Total Blood HI = 2.7E·02

Tolal CNS HI = 1.2E·02

Tolal Body Weighl HI = 1.3E-03

Tolal Proslale HI = S.OE-04



Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC. - FUTURE ADULT RESIDENT

SWMU 10- ROCKEYE

NSWC CRANE, INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Cuollant

Medium Pain!

Ingestion Inhatation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(AIANTHRACENE 1.BE.Q7 9.6E-OB 2.BE.Q7 BENZO(A)ANTHRACENE

BENZO(AIPYRENE 3.4E-06 I.BE-OB S.2E.Q6 BENZO(A)PYRENE

BENZO(BIFLUORANTHENE 3.3E-07 1.7E-07 S.OE-07 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE B.9E-07 3.6E-07 1.0E-OB DIBENZO(A.H)ANTHRACENE

2-AMINO-4.B-DINITROTOLUENE 2-AMINO-4,B-DINITROTOlUEN Liver 7.4E-03 3.0E-03 1.0E-02

Surface Water Surface Water Surface Water 2·Amino·4.6-dinitrotoluene 2-Amino-4,6-dinitrotoluene Liver 1.9E·02 3.6E-03 2.2E-02

4-AminO-2.G-dinitrOloluene 4·Amino-2,6-<:1initrotoluene Liver 4.0E-02 7.BE-03 4.BE-02

2,4 ,G-Trinitrotoluene S.BE-OB 2.9E-09 S.9E-OB 2,4,6-Trinitrotoluene Liver 1.1E-02 S.BE-04 1.2E-02

RDX 1.9E-06 2.2E-07 2.1E-06 RDX Proslate 1.BE-02 1.9E-03 1.BE-02

Aluminum Aluminum BodyWei9h' 1.4E-03 2.SE-04 1.6E-03

Arsenic 1.0E-06 1.BE-07 1.2E-06 Arsenic Skin, Vascular B.SE-03 1.2E-03 7.BE-03

Iron Iron iver, Blood. GI rra B.SE-03 1.2E-03 7.7E-03

Manganese Manganese CNS 1.3E-02 S.BE-02 7.1E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Wei9ht 1.0E-02 O.OE+OO 1.0E-02

ARSENIC 1.4E-OS 1.7E-OB 1.BE-OS ARSENIC Skin. Vascular 9.1E-02 1.1E-02 1.0E-Ol

CHROMIUM CHROMIUM NOAEl 1.BE-02 O.OE.QO 1.BE-02

IRON IRON
Liver, Btood. GI

2.2E-Ol o,oE.oo 2.2E-Ol
Tract

MANGANESE MANGANESE CNS 7.2E-02 O.OE+OO 7.2E-02

VANADIUM VANADIUM NOAEL 7.7E.Q3 O.OE.OO 7.7E-03

pa.2



Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPC'" FUTURE ADULT RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

- ,

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalalion Dermal Exposure

Routes Total Target Organ Routes Total

Groundwater Water Onsile 2·AminO-4,6.<finilrotoluene 2-Amino-4.6-dinitrotoluene Liver 1.9E+OO 2.6E-02 1,9E.oo

4·Amino-2.6-dinitrotoluene 4·Amino-2,6·dinilrololuene liver 3.0E.OO 4.2E·02 3.0E.oo

2.4.6-Trinitrotoluene 4.SE-06 1.BE-Oe 4.SE-06 2.4,6·Trinitrotoluene liver B.BE-01 3.4E-03 B.BE-Ot

2,6·Dinilrotoluene 2,6-0initrotoluene liver 1.SE-02 6.4E·04 1,6E·02

HMX HMX Liver, Blood 1.3E-Ot 4.7E·04 t.3E-Ot

RDX 1.2E-04 l.lE-06 1,2E-04 RDX Prostate 1,OE.OO 9.3E·03 t.tE.OO

Aluminum Aluminum Body Wei9ht 2.0E·Ot 1,OE·03 2.0E-Ot

Arsenic 2.4E-OS t.2E-07 2.4E-OS Arsenic Skin. Vascular 1,6E-01 B.IE-04 1,6E·Ot

Beryllium Beryllium Gastrointestinal 4.7E·02 3.5E·02 B.2E-02

Cadmium Cadmium Kidney 4.7E-02 '.9E·03 ·S.2E-02

Cardiovascular.
Cobalt Cobalt Immunological, 4.1E-O! 2.1E·03 4.tE-Ol

Neurological

Iron Iron
liver, Blood. GI

B.6E.OO 4.5E-02 B.6E.OO
Tract

Manganese Manganese CNS 2.5E+01 3.2E.oo 2.BE.Ot

Nickel Nickel
Decreased Organ!

9.5E-Ol 2.5E·02 9.BE-O!
Body Weights

Thallium Thallium Liver 2.3E·Ot 1.2E·03 2.3E-Ot

Zinc Zinc Blood 1,SE-OI 4.7E-04 1,SE-Ot

Total Risk Across Surlace Soil 7.0E-06 Total Hazard Index Across All Media and All Exposure Roules 4.7E.Ot

Total Risk Across Surlace Waler 3.3E-06

Total Risk Across Sediment 1.6E·OS Tolal Liver HI = I 1.4E.Ol I
Total Risk Across Groundwater 1.SE-04 T0101 Kidney HI =I S.2E-02 I

<'

Tolal Risk Across An Media and All Exposure Routes C 1~-:J

Page 2 of 2

Total Vascular HI = 6.BE-Ol

Total GI Traci HI = B.9E.OO

Total Skin HI = 2.7E-Ol

Total Blood HI = 9.1E.OO

Total eNS HI = 2.9E.Ot

Total Immune Syslem HI = 4.tE-Ot

Tolal Body Weighl HI = 1.2E+OO

Tot<11 Proslale HI = 1.1E+OO



Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 to 6 years)

TABLE 9,7. REASONABLE MAXIMUM EXPOSURE (RMEj

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Poinl

Ingeslion Inhalation Dermal Exposure Primary Ingeslion Inhalalfon Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surface Soil BENZO(AjANTHRACENE 4.2E-07 1.1E-07 5.3E-07 BENZO(A)ANTHRACENE

BENZO(AjPYRENE 7.9E-06 2.1E-06 1.0E-05 BENZO(A)PYRENE

BENZOIBjFLUORANTHENE 7.7E-07 2.0E-07 9.7E-07 BENZO(B)FLUORANTHENE

DIBENZO(A.HjANTHRACENE 1.6E-06 4.2E-07 2.0E-06 DIBENZO(A.HjANTHRACENE

2-AMINO-4.6-DINITROTOLUENE 2-AMINO-4,6-DINITROTOLUEN Liver 6.9E-02 1.4E-02 e.JE-02

Surface Waler Surface Waler Surface Water 2-Amino·4.6-dinilrololuene 2·Amino·4,6-dinitrololuene liver l.7E-02 J.7E-OJ 2.'E-02

4·Amino·2.6-dinitrOloluene 4·Amino·2,6-dinitrololu9ne Liver J.7E-02 e.oE-OJ 4.5E-02

2.4,6-Trinitrotoluene 1.JE-Oe 7.SE-l0 l.4E-Oe 2,4,6-Trinitrotoluene Liver 1.0E-02 5.eE-04 1.1E-02

RDX 4.JE-07 5.6E-Oe 4.9E-07 RDX Prostate 1.SE-02 2.0E-OJ 1.7E-02

Aluminum Aluminum BodyWeighl 1.JE-OJ 2.5E-04 1.5E-OJ

Arsenic 2.JE-07 4.6E-Oe 2.eE-07 Arsenic Skin, Vascular 6.0E-03 1.2E-OJ 7.2E-OJ

Iron Iron iver, Blood, GI Tra 6.1E-03 1,2E-OJ 7.JE-OJ

Manganese Manganese CNS 1,2E-02 S.9E-02 7.1E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM BodyWeighl ' 9,5E-02 9,5E-02

ARSENIC J.JE-05 2,OE-06 J.SE-OS ARSENIC Skin, Vascular e.5E-Ol S,IE-02 9,OE-Ol

CHROMIUM CHROMIUM NOAEL 1,6E-O' 1.6E-Ol

IRON IRON
liver, Blood, GI

2.1 E+OO 2,1 E+OO
Tract

MANGANESE MANGANESE CNS 6,7E-01 6.7E-01

VANADIUM VANADIUM NOAEL 7,2E-02 7.2E-02

pa
g.2



TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Child (0 10 6 years)

Total Risk Across All Media and All Exposure Routes G~·~

Tolal Risk Across SUrface SoB 1,3E-OS

Total Risk Across Surface Waler 7.BE-07

Total Risk Across Sediment 3.SE-OS

Total Risk Across Groundwater 1.3E-04

Carcinogenic RiskMedium

Groundwater

Exposure

Medium

Water

Exposure

Point

Onsile

B.5E-OB

Chemical

2-Amino-4.6-dinitrotoluene

4·Amino-2,6-dinilrololuene

2.4,6·Trinilrotoluene

2.6-0initrotoluene

HMX

RDX

Aluminum

Arsenic

Beryllium

Cadmium

Cobalt

Iron

Manganese

Nickel

Thallium

Zinc

Ingestion

4.0E-OB

1.0E.Q4

2.1E-05

Inhalation Dermal

9.9E-09

5.9E-07

9.2E-08

Exposure

Routes Total

4.0E-OB

I.OE-04

2.1E-05

Chemical

2·Amino-4,6-dinitrotoluene

4-Amino-2,6·dinilrololuene

2.4.6-Trinilrololuene

2.6·0initrotoluene

HMX

RDX

Aluminum

Arsenic

Beryllium

Cadmium

Cobalt

Iron

Manganese

Nickel

Thallium

Zinc

Non·Carcinogenic Hilzard Quohent

Primary Ingestion lnhalalion Dermal Exposure

Talgel Organ Routes Tolal

Liver 6.5E+OO 5.BE·02 B.5E+00

liver 1,OE ..Ol 9.3E-02 1.0e.Ol

Liver 3,lE+OO 7.7E·OJ J.l E+OO

liver 5.JE·02 I,4E-OJ 5.4E-02

liver, Blood 4.BE·Ol I.IE·OJ 4.BE-Ol

Prostate J.7E+00 2.1E-02 J.7E+00

Body WeighI B.BE-Ol 3.0E-OJ B.9E-Ol

Skin. Vascular 5.4E-Ol 2,4E·OJ 5.5E-Ol

Gastrointestinal I.BE·O! I.OE-Ol 2.7E-Ol

Kidney 1.7E-OI 1.5E-02 I.BE-OI

Cardiovascular.
Immunological, I 1.4E+OO I I B.JE-OJ I I,4E+OO
Neurological

liver. Blood. GI
3.0E+Ol I.JE·Ol J.OE+OlTract

CNS B.7E+01 9.6E+OO 9.7E+Ol

Decreased Organ!
3,3E.OO 7.3E·02 J,4E+OO

Body Weights

Liver B.1E·Ol J.GE·OJ B.2E-Ol

Blood 5.JE-Ol 1.4E-OJ 5.3E-Ol

Total Hazard Index Across All Media and All Exposure Routes l.BE+02

Total liver HI = 5.4E+01

Talai Kidney HI = I.BE-01

TOlal Vascular HI = 2.9E+00

Tolal GI Tracl HI = J.2E+OI

Tolal Skin HI = 1.4E+00

Total Blood HI = 3.JE+Ol

Tolal CNS HI = 9.9E+Ol

Tolallmmune System HI = 1.4E+00

Talai Body Weight HI = 4.2E+00

• Tolal Proslate HI = J.7E+00

Page 2 of 2



Scenario Timeframe: CurrenVFuture
Receptor Population: Construction Workers
Receptor Age: Adult

TABLE 9.la. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingeslian Inhalation Dermal Exposure Primary Ingeslian Inhrtlalion Dermal Exposure

Routes Talai Target Organ Routes Tolal

Soil Salt Surface and BENZO(A)ANTHRACENE 7.BE-09 2.1E-09 9.9E-09 BENZO(A)ANTHRACENE

Subsurtace Salt BENZO(A)PYRENE 1,SE-07 3.9E-OB 1,BE-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 1,4E-OB 3.BE-09 1,BE-OB BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 2.9E-OB B.OE-09 3.7E-OB DIBENZO(A.H)ANTHRACENE

2-AMtNO-4.6-DINITROTOLUENE 2-AMINO·4,6·DINITROTOLUEN Liver 6.6E·03 1,4E·03 B.OE-03

Groundwater Water Onsite 2·Amlno·4,6·dini!rotoluene 2-Amlno-4.6·dinitrotoluene LIver S.OE-03 5.0E-03

4·Amlno·2,6·dlnitrotoluene 4·Amino·2.6·dinitrololuene Liver B.OE-03 8.OE-03

2.4.6-Trinitrotoluene 1,4E-l0 I.4E-IO 2.4.6-Trin~lrololuene Liver 6.SE-04 6.SE-04

2.6-Dlnilrolaluene 2,6·Dinitrololuene Liver 1,2E·04 1.2E-04

HMX HMX Liver, Blood 9.0E·OS 9.0E-OS

RDX B.4E-09 ME·09 RDX Prostate I.BE-03 1,BE-03

Aluminum Aluminum Body Weight 3.1E-04 3.1E-04

Arsenic 1,6E-09 1.6E-09 Arsenic Skin, Vascular 2.SE-04 2.SE-04

Beryllium Beryllium Gnstrointeslinal 1.1E-02 1.1E-02

Cadmium Cadmium Kidney 1,SE-03 1,SE-03

Cardiovascular.
Coball Coball Immunological. 6.6E-04 6.6E-04

Neurological

Iron Iron Liver. Blood. GI
1.4E-02 1,4E-02

Tract

Manganese Manganese eNS 1,OE+OO 1,OE+OO

Nickel Nickel
Decreased Organ!

7.7E-03 7.7E-03
Body Weights

Thallium Thallium Liver 3.7E-04 3.7E-04

linc Zinc BloOd 1,SE-04 1,SE-04

Total Risk Across Surface Soil 2.SE-07 Total Hazard Index Across All Media and All Exposure Routes 1.1E+OO

Total Risk Across Groundwater 1,OE-QB , ,

Total Risk Across All Media and All EKposure Routes I 2.6E·07 I
Tolal Liver HI = 2.BE-02

Tolal Kidney HI = 1,SE-03

Total Vascular HI = 9.1E-04

Tolal GI Tract HI = 2.SE-02

Total Skin HI = 2.SE-04

Tolal Blood HI = 1,4E-02

Total CNS HI • 1.0E+OO

Talai Immune Syslem HI ::J 6.6E-04

Talai Body Weight HI = B.OE-03

Tolal Prostale HI = 1,BE-03



Scenario Timeframe: CurrenUF'uture

Receptor Population: Maintenance Workers

Receptor Age: Adult

TA8LE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE WORKERS. .
SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Hazard QuoUent

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Total

Soil Soil Surtace Soil 8ENZO(A)ANTHRACENE 1.2E-09 2.0E-10 1.4E-09 8ENZO(A)ANTHRACENE

8ENZO(A)PYRENE 2.2E·08 3.7E-09 2.6E-08 8ENZO(A)PYRENE

BENZO(B)FLUORANTHENE 2.1E-09 3.6E-10 2.SE-09 8ENZO(8)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 4.4E-09 7.6E-1O S.2E-09 DI8ENZO(A.H)ANTHRACENE

2-AMINO-4.6-DINITROTOLUENE 2-AMINO·4,6-DINITROTOLUEN Liver 1.3E-04 1.7E-OS 1.4E-04

Total Risk Across Surtace Soil 3.SE-OB Total Hazard Index Across All Media and All Exposure Routes 1.4E-04

Total Risk Across All Media and All Exposure Routes I -- 3.SE-OB -j
Total Liver HI = I .- _. I

Total Prostate HI = O,OE.OO



Scenario Timeframe: CurrenVFuture

Receptor Population: Occupational Workers

Receptor Age: Adult

TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - OCCUPATIONAL WORKERS

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Roules Total TargelOrgan Roules Total

Soil Soil Surlace Soil BENZO(A)ANTHRACENE 2.1E-OB 3.7E-09 2.5E-OB BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.0E-07 6.BE-OB 4.7E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE 3.9E-OB 6.6E-09 4.5E-OB BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE B.OE-OB 1.4E-OB 9.4E-OB DIBENZO(A.H)ANTHRACENE

2-AMINO-4.6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN Liver 2.3E-03 3.0E-04 2.6E-03

Tolal Risk Across Surlace Soil 6.3E-07 Total Hazard Index Across All Media and All Exposure Routes 2.6E-03

Tolal Risk Across All Media and All Exposure Roules I 6.3E-07 I
TOlal Liver HI =I ..V~·W I

Totel Prostate HI = O.OE+OO



Scenario Timeframe: Future

Receptor Populalion: Recreational Users

Receptor Age: Adult

TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ,ADULT RECREATIONAL USERS

SWMU 10· ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quolient

Medium Point

Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dennal Exposure

Roules Talai TargelOrgan Routes Talai

Soli Soil Surlace Soli BENZO(A)ANTHRACENE 2.SE-09 3.3E-IO 2.9E-09 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 4.7E-08 6.1E-09 S.3E-08 BENZOIA)PYRENE

BENZO(B)FLUORANTHENE 4.6E-09 6.0E-IO S.2E-09 BENZO(B)FLUORANTHENE

DIBENZO(A,H)ANTHRACENE 9.6E-09 1.2E-09 1.1 E-08 DIBENZO(A,H)ANTHRACENE

2-AMINO-4,6-DINITROTOLUENE 2-AMINO·4,6-DINITROTOLUEN liver 2.7E-04 2.7E-OS 3.0E-04

Surlace Waler Surlace Waler Surlace Waler 2·Amlno-4,6·dinitrotoluene 2-Amlno-4,6-dinllrololuene Liver 7.0E-04 1.8E-04 8.8E-04

4·Amino·2,6·dinitrotoluene 4·Amino·2,6·dlnilrololuene liver •. 1.SE-03 3.9E-04 1.9E-03

2,4,6-Trinilrololuene 7.9E-IO S.7E-l1 8.4E-IO 2.4.6-Trinitrotoluene Liver 4.IE-04 3.0E-OS 4.4E-04

RDX 2.6E-08 4,3E-09 3.0E-08 RDX Proslale 6.1E·04 1.0E-04 7.1E·04

Aluminum Aluminum Body Weighl S.OE-OS 9.1E-06 S.9E-05

Arsenic 1.4E-08 2.SE·09 1.6E-08 Arsenic Skin, Vascular 2.4E-04 4.4E-OS 2.8E-04

Iron Iron iver, Blood. GI rra 2.4E-04 4.4E-OS 2.8E-04

Manganese Manganese CNS 4.7E-04 2.IE-03 2.6E-03

Sedimenl Sediment Sediment ALUMINUM ALUMINUM Body Weighl 3.8E-04 O.OE+OO 3.8E·04

ARSENIC 1.9E-07 2.IE-07 4.1E-07 ARSENIC Skin, Vascular 3.4E-03 3.7E-03 7.0E-03

CHROMIUM CHRO"'1'UM NOAEL 6.SE-04 O.OE+OO 6.SE-04

IRON IRON
Liver, Blood, GI

8.2E-03 O.OE+OO 8.2E-03
Tract

MANGANESE MANGANESE CNS 2.7E-03 O.OE+OO 2.7E-03

VANADIUM VANADIUM NOAEL 2.8E-04 O.OE+OO 2.8E-04

TOlal Risk Across Surlace Soil 7.2E-08 Total Hazard Index Across All Media ~nd All Exposure Routes 2.7E-02

Tolal Risk Across Surface Waler 4.7E-08

Total Risk Across Sedimenl 4.IE-07 I'OIi'l1 Liver HI =I 1.1E-02 I

Total Risk Across All Medi~ and All Exposure Routes I 5.3E-07 ]

fOIi'l1 V~scu'ar HI = 7.3E-03

1nlel GI Tracl HI = 8.SE-03

TOlal Skin HI = 7.3E-03

TOlal Blood HI = 8.SE-03

TOlel CNS HI = S.3E-03

Tnlel Borly Weighl HI = 4.4E-04

TOlel Proslale HI = 7.1E-04



Scenario Timelrame: CurrenVFuture

Receptor Population: Trespassers

Receplor Age: Adolescenl (6 10 17 years)

TA8LE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . ADOLESCENT TRESPASSERS

SWMU 10· ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non·Carcinogenic Haz;ud Quotient

Medium Point

Ingestion Inhalation Dermal ElCposure Primary Ingeslion Inhalation Dermal Exposure

Routes Tolal Target Organ Routes Total

Soil Soil Surface Soil 8ENZO(A)ANTHRACENE 2.5E·09 8.1E·l0 3.3E·09 8ENZO(A)ANTHRACENE

8ENZO(A)PYRENE 4.7E·08 1.5E·08 6.2E·08 8ENZO(A)PYRENE

8ENZO(8IFLUORANTHENE 4.6E·09 1.5E·09 6.0E·09 8ENZO(8)FLUORANTHENE

DI8ENZO(A.H)ANTHRACENE 9.5E·09 3.1E·09 1.3E·08 DI8ENZO(A.H)ANTHRACENE

2·AMINO·4.6·DINITROTOLUENE 2·AMINO·4.6·DINITROTOLUEN Liver 2.2E·04 5.5E·05 2.8E·04

Surface Waler Surface Waler Surface Waler 2·Amino·4.6·dinilrOloluene 2-Amino·4.6·dinilrolo!uene Liver 1.1E·04 5.IE·05 1.6E·04

4·Amino-2,6·dinilrololuene 4-AmlnO-2.6·dinUrotoluene Liver 2.4E·04 1.1E·04 3.5E·04

2.4 .6-Trinllrotoluene 1.6E·l0 1.SE·ll 1.8E·l0 2,4.6-Trinitrotoluene Liver 6.6E·05 8.2E·06 7.5E·05

RDX 5.2E·09 1.5E·09 6.6E·OS RDX Prostate 9.9E·05 2.8E·05 1.3E·04

Aluminum Aluminum 80dyWeighl 8.2E·06 2.5E·06 l.lE·05

Arsenic 2.8E·09 8.6E·l0 3.6E·09 Arsenic Skin. vascular 3.9E·05 1.2E·05 5.1E·05

Iron Iron iver. 8100d. GI Trae 3.9E·05 1.2E·05 5.1E·05

Manganese Manganese CNS 7.7E·05 6.0E·04 6.7E·04

Sedimenl Sedlmenl Sedimenl ALUMINUM ALUMINUM 80dyWeighl 3.1E·04 O.OE+OO 3.1E·04

ARSENIC 1.9E·07 1.4E·08 2.1E·07 ARSENIC Skin. Vascular 2.7E·03 2.0E·04 2.9E·03

CHROMIUM CHROMIUM NOAEL 5.3E·04 O.OE+OO 5.3E·04

IRON IRON
liver. Blood. GI

6.7E·03 O.OE+OO 6.7E·03
Traci

MANGANESE MANGANESE CNS 2.2E·03 O.OE+OO 2.2E·03

VANADIUM VANADIUM NOAEL 2.3E·04 O.OE+OO 2.3E·04

Total Risk Across Surface Soil 8.4E·08 TOlal Hazard Index Across All Media anft All EXDosure.Routes 1.5E·02

Tolal Risk Across Surface Water 1.0E·08

Tolal Risk Across Sediment 2.1E·07 Tolal Liver HI =I 7.3E·03 I

Tolal Risk Across All Media "nd All Exposure Roules I 3.0E·07 I

Tol,,1 Vascular HI = 3.0E·03

TOl,,1 GI Tracl HI = 6.8E·03

Tolal Skin HI = 3.0E·03

TOI"I 8100d HI = 6.8E·03

TOl"1 CNS HI = 2.9E·03

Tol"l 80dy Weighl HI = 3.2E·04

Tol"l Proslate HI = 1.3E·04



Scenario Timeframe: Future

Receplor Population: Resident

Receplor Age: Adult

•
TABLE 9.6a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical . Carcinogenic Risk Chemical Non·Carcinogenic Hazard Quotient

Medium Point

Ingeslion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Tolal

Soil Soil Sunace Soil BENZO(A)ANTHRACENE 2.7E-08 3.4E-09 3.0E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 5.0E-07 6.4E-08 5.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE . 4.8E-08 6.2E-09 5.4E-08 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 1.0E-07 1.3E-08 1.1E-07 DIBENZO(A.H)ANTHRACENE

2-AMINO-4.6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN Liver 3.7E-03 3.7E-04 4.1E-03

Sunace Water Sunace Water Sunace Waler 2-Amlno-4.6-dinltrotoluene 2·Amino-4,6·dinitrotoluene Liver 6.3E-03 1.6E-03 7.9E-03

4-Amino-2.6-dinitrotoluene 4-Amino-2.6-dlnitrotoluene Liver 1.3E-02 3.5E-03 1.7E-02

2.4.6-Trinitrotoluene 5.5E-09 4.0E-l0 5.9E-09 2,4.6-Trinitrotoluene Liver 3.7E-03 2.7E-04 3.9E-03

RDX 1.8E-07 3.0E-08 2.1E-07 RDX Prostate 5.5E-03 9.1E-04 6.4E-03

Aluminum Aluminum Body Weight 4.5E-04 8.2E-05 5.3E-04

Arsenic 9.7E-08 1.8E-08 1.1E-07 Arsenic Skin, Vascular 2.2E-03 3.9E-04 2.5E-03

Iron Iron iver. Blood. GI Tre 2.2E-03 3.9E-04 2.6E-03

Manganese Manganese CNS 4.3E-03 1.9E-02 2.4E-02

Sediment Sediment Sediment ALUMINUM ALUMINUM Body Weight 3.4E-03 O.OE..OO 3.4E-03

ARSENIC 1.4E-06 4.1E-08 1.4E-06 ARSENIC Skin. Vascular 3.0E-02 9.1E-04 3.1E-02

CHROMIUM CHROMIUM NOAEL 5.9E-03 O.OE..oo 5.9E-03

IRON IRON
Liver. Blood. GI

7.4E-02 O.OE..oo 7.4E-02
Tract

MANGANESE MANGANESE CNS 2.4E-02 O.OE+OO 2.4E-02

VANADIUM VANADIUM NOAEL 2.6E-03 O.OE..oo 2.6E-03
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ScenariO Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult

TABLE 9.Sa. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemlcel Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ouotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure

Routes Total Target Organ Routes Tolal

Groundwater Water Onslte 2·Amino-4,6·dinitrotoluene 2-Amino-4.S-dlnltrotoluene Liver 1.3E+00 1.7E-02 1.3E+00

4-Amino-2.S-dinltrotoluene 4-Ami'.10-2,a-dlnilrololuene Liver 2.1E+00 2.7E-02 2.1E+00

2.4.S-Trinitrotoluene 9.2E-07 3.4E-09 9.3E-07 2.4.S.-Trini!,rotoluene Liver S.2E-Ol 2.2E-03 S.2E-Ol

2.S-Dinitrotoluene 2.S-Dlnitrotoluene Liver 1.1E-02 4.2E-04 1.lE-02

HMX HMX Liver. Blood 9.2E-02 3.1E-04 9.2E-02

RDX 2.4E-OS 2.0E-07 2.4E-OS RDX Prostate 7.3E-Ol S.lE-03 7.4E-Ol

Aluminum Aluminum Body Weighl l.4E-Ol 4.4E-04 1.4E-Ol

Arsenic 4.9E-OS 1.SE-08 4.9E-OS Arsenic Skin, Vascurar 1.1 E-Ol 3.SE-04 1.IE-Ol

Beryllium Beryllium Gastrointestinal 3.3E-02 1.SE-02 4.8E-02

Cadmium Cadmium Kidney 3.3E-02 2.1E-03 3.SE-02

Cardiovascular.
Cobalt Cobalt Immunological. 2.9E-Ol 9.2E-04 2.9E-Ol

Neurological

Iron Iron
Liver. Blood. GI

S.OE+OO 1.9E-02 S.OE+OO
Tract

Manganese Manganese CNS 1.7E+Ol l.4E+OO 1.9E+Ol

Nickel Nickel
Decreased Organ!

S.7E-Ol 1.1 E-02 S.8E-Ol
Body Weights

Thallium Thallium Liver 1.SE-Ol S.2E-04 1.SE-Ol

Zinc Zinc Blood 1.1E-Ol 2.0E-04 1.1 E-Ol

Total Risk Across Surface Soil 7.SE-07 Total Hazard Index Across All Media and All Exposure Routes 3.1E+Ol

Total Risk Across Surface Water 3.3E-07

Total Risk Across Sediment l.4E-OS Total Liver HI = 1.0E+Ol

Total Risk Across Groundwater 3.0E-OS Total Kidney HI = 3.SE-02

Total Risk Across All Media and All Exposure Routes I 3.3E-OS I

pag.2

Total Vascular HI = 4.3E-Ol

TOlalGITractHI= 6.1E+00

Total Skin HI = l.4E-Ol

Total Blood HI = 6.3E+OO

Total CNS HI = 1.9E+Ol

Tolallmmune System HI = 2_9E-Ol

Total Body Weight HI = 8.2E-Ol

Total Prostate HI = 7.4E-Ol



•
Scenario Tlmeframe: Future

Receptor Population: Resident

Receplor Age: Child (0 to 6 years)

•
TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

•

Medium Exposure Exposure Chemical Carcinoganic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Dermal Exposure Primary Ingaslion Inhalation Dermal Exposure

Routes Tolal Target Organ Routes Total

Soli Soil Surtace Soil BENZO(A)ANTHRACENE 4.7E-OB 4.3E-09 S.2E-08 BENZO(A)ANTHRACENE

BENZO(A)PYRENE 8.BE-07 B.OE-OB 9.6E-07 BENZO(A)PYRENE

BENZO(B)FLUORANTHENE B.6E-08 7.8E-09 9.3E-08 BENZO(B)FLUORANTHENE

DIBENZO(A.H)ANTHRACENE 1.BE-07 l.6E-08 l.9E-07 DiBENZO(A.H)ANTHRACENE

I 2-AMINO-4.6-DINITROTOLUENE 2-AMINO-4.6-DINITROTOLUEN Liver 2.3E-02 1.6E-03 2.5E-02

Surtace Water Surtace Waler Surtace Water 2-Amino-4.6-dlnitrotoluene 2-Amlno-4.6-dinilrotoluene Liver 5.8E-03 l.5E-03 7.3E-03

4-Amino-2.6-dinltrotoluene 4-Amino-2.6-dinitrotoluene Liver 1.3E-02 3.2E-03 1.6E-02

2.4.6-Trinitrotoluene 1.SE-09 l.0E-l0 1.6E-09 2.4.6-Trlnilrotoluene Liver 3.4E-03 2.4E-04 3.7E-03

RDX 4.BE-08 7.7E-09 S.6E-08 RDX Proslate S.lE-03 B.2E-04 S.9E-03

Aluminum Aluminum Body Weight 4.2E-04 7.4E-OS S.OE-04

Arsenic 2.6E-08 4.SE-09 3.0E-08 Arsenic Skin. Vascular 2.0E-03 3.SE-04 2.4E-03

Iron Iron iver. Blood. GI Tra 2.0E-03 3.SE-04 2.4E-03

Manganase Manganese CNS 4.0E-03 l.7E-02 2.1E-02

Sedimenl Sedimenl Sediment ALUMiNUM ALUMINUM Bcdy Weight· 3.2E-02 3.2E-02

ARSENIC 3.6E-06 7.6E-08 3.7E-06 ARSENIC Skin, Vascular 2.8E-Ol S.9E-03 2.9E-Ol

CHROMIUM CHROMIUM NOAEL 5.SE-02 S.5E-02

IRON IRON
Liver. Blood. GI

6.9E-Ol 6.9E-Ol
Tract

MANGANESE MANGANESE CNS 2.3E-Ol 2.3E-Ol

VANADIUM VANADIUM NOAEL 2.4E-02 2.4E-02
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Scenario Tlmelrame: Future

Racaptor Population: Rasldent

Receptor Age: Child (0 to 6 years)

TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE)

SUMMARY OF RECEPTOR RISKS AND'HAZARDS FOR COPCs - FUTURE CHILD RESIDENT

SWMU 10 - ROCKEYE

NSWC CRANE. INDIANA

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation Darmal Exposure Primary Ingestion Inhalation Darmal Exposure

Routes Total Target Organ Routes Total

Groundwater Watar Onsite 2-Amino-4.6-dinitrotoiuene 2·Amino-4.6·dinitrotoluene Liver 2.9E+00 3.4E-02 2.9E+00

4-Amino-2.6-dinitrotoluene 4-Amino-2,6-dinilrotoluene Liver 4.6E+00 S.4E-02 4.6E+00

2.4.6-Trinltrotoluana S.8E-07 1.9E-09, S.8E-07 2,4,6-Trinllrotoluane Liver 1.4E+00 4.4E-03 1.4E+00

2,6-Dinltrotoluene 2,6-Dinllrololuena Liver 2.3E-02 8.3E-04 2.4E-02

HMX HMX Liver, Blood 2.0E-Ol 6.1E-04 2.0E-Ol

RDX l.SE-OS 1.1 E-07 1.SE-OS RDX Prostate 1.6E+00 1.2E-02 1,6E+OO

Aluminum AlumInum Body Weight 3.0E-Ol 9.9E-04 3.0E-01

Arsenic 3.1E-06 1.0E-08 3.1E-06 Arsenic Skin, Vascular 2.4E-Ol 7.9E-04 2.4E-Ol

Baryllium Beryllium Gastrointestinal 7.3E-02 3.4E-02 1.1 E-Ol

Cadmium Cadmium Kidney 7.3E-02 4.8E-03 7,8E-02

Cardiovascular,
Cobait Cobalt Immunological, 6.3E-Ol 2.1E-03 6.3E-01

Neurological

Iron Iron
Liver. Blood, GI

1.3E+Ol 4.3E-02 1.3E+01
Tract

Manganese Manganese CNS 3.8E+Ol 3.2E+OO 4.1E+01

Nickel Nickel
Dacreased Organ!

l.SE+OO 2.4E-02 1.SE+OO
Body Weights

Thallium Thallium Liver 3.6E-Ol 1.2E-03 3.6E-01

Zinc , Zinc Blood 2.3E-Ol 4,6E-04 2.3E-01

Total Risk Across Surfaca Soil 1.3E-06 Total Hazard Index Across Ali Media and All Exposure Routes 7.0E+Ol

Total Risk Across Surface Water 8.8E-08

Total Risk Across Sediment 3.7E-06 Tolal Liver HI = 2,3E+Ol

TOlal Risk Across Groundwater 1.9E-OS Total Kidney HI = 7.8E-02

,

Total Risk Across Ali Media and All Exposure Roules I .2.4E~o5'~

pa.2

Total Vascular HI = 1.2E+00

Total GI Tract HI = 1.4E+01

Total Skin HI = S.3E-01

TOlal Blood HI = 1.4E+Ol

Total CNS HI;' 4.2E+Ol

TOlallmmuna System HI = 6.3E-01

Total Body Weight HI = 1.8E+OO

TOlal Prostate HI = 1.6E+OO

•
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APPENDIX H.1

This appendix presents' a discussion of the different chemical classes that were detected at

SWMUs 4, 5,9, and 10, but not limited to, potential sources, toxicity information, and

bioaccumulation potential.

Pesticides

Pesticides are used to control pestiferous invertebrates and, therefore, they are toxic to many soil

and aquatic invertebrates. In addition, many pestiCides are toxic to higher trophic level ecological

receptors such as mammals and birds. For example, DDT compounds have been linked to

eggsheU thinning and subsequent decreased survival of several birds of prey (such as eagles and .

falcons). Other pesticides such as chlordimes, dieldrin, aldrin, endrin, and heptachlor also are

very toxic to mammals and birds (Newell et aI., 1987).

t,

Organochlorine insecticides such as DDT, chlordane, aidrin, dieldrin, heptachlor, endosulfan, and

endrin and their associated breakdown products generaUy degrade very slowly and tend to be

soluble in lipids, which results in bioaccumulation and possible increases in concentrations

throughfood webs (Newman,1998). Pesticides have high Log Koc values so they are expected

to sorb strongly to soil and sediment particles when released to the environment. Consequently,

these compounds are not easily displaced from their site of application, whether by runoff or

leaching to groundwater. As a result, these compounds typically will not be taken up by plants.

DDT, DOE and DOD are highly lipid soluble, which, cornbined with an extremely long half-life,

, results in bioaccurnulation (ATSDR, 1989b).· When present in ambient water, DDT and its

metabolites are concentrated in freshwater and marine plankton, insects, moUusks; and ()ther

invertebrates and fish (ATSDR, 1989b). As these organisms are part of the food chain, a

progressive accumulation of residues may result in high levels of residues in organisms at the top

of the food chain (ATSDR, 1989b). Moderate to significant in aquatic species has been reported

for dieldrin, with BCFs ranging from 100 t01 0,000 (Howard, 1991). Heptachlor also has been

reported, to bioconcentrate in aquatic species, with bioconcentration factors in fish up to about

20,000 (Howard; 1991). The BSAF values for these pestic!desas reported ,in USEPA (1997)

ranged from 1.67 to 7.7.

, ' \

Chlordane will bioconcentrate in both marine and freshwater species (ATSDR, 1989c}. In living

organisms, chlordane concentrations are usuaUy'highest in samples coUected near areas where

chlordane was used to control termites or other pests, in predatory species, and in tissues with

high lipid content (Eisler, 1990). Food chain biomagnification is low except in certain marin~ .



mammals (Eisler, 1990). The BSAF values for chlordanes as reported by the USEPA (1997)

ranged from 2 to 4.77. Note that the BSAFs for most other pesticides as reported by the USEPA

(1997) was 1.8.

The term PCBs commonly refers to a variety of mixtures of individual biphenyl isomers, each

consisting of two joined benzene rings and up to 10 chlorine atoms. Mixtures of these isomers

are known by their commercial designation of Aro~lor. This trade name is followed by a four-digit

· number; the first two numbers indicate the type of isomer mixture and the last two numbers

indicate the approximate weight percent of chlorine in the miXture (USEPA, 1985).

·PCBs released into water adsorb to sediments and other organic matter. Typically, PCB

· concentrations are greater in .the sediment and suspended material than in the water column.
. '.

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from

which PCBs may be released slowly over a long period of time (ATSDR, 1989d). For PCBs that

exist in the dissolved state in water, volatilization becomes the primary fate process. PCBs have

the capability to bioaccumulate and biomagnify (USEPA, 1985).

Degradation of PCBs in the environment is dependent upon the degree of chlorination.

Generally, the more chlorinated the PCB molecule, the more persistent it will be' in the

environment. Factors that determine biodegradability include the amount of chlorination,
. .

· concentration, type of microbial population, available nutrients, and the 'temperature (ATSDR,

1989d).

PCBs are expected to be highly immobile in the soil because of rapid and strong sorption

(ATSDR,1989d). Some data.indicate that plants are capable of taking up PCBs and transferring

them into polar metabolites or insoluble molecules (Donker et aI., 1994). However, it is not very

probable that uptake and transformation of these compounds occur to any great extent, because

a large part (greater than 95 percent) will adsorb to the root surface (Donker et al:, 1994). The

transfer of vapor-phase PCBs from air to aerial plant parts may be the main source of vegetation

contamination (ATSDR, 1989d).

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals.

Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler,

1986a). The BSAF value·for chlordanes as reported by'the USEPA (1997) was 1.85. PCBs also

can accumulate in upper trophic level animals such as piscivorous birds and mammals that feed

on contaminated prey items (Eisler, 1986a). Finally, Sample et al. (1998) calculated mean,



•

median, and 90th percentile reported soil-to-earthworm bioaccumulation factors (BAF) of 8.9, 6.7

and 15.9, respectively, indicating the PCBs can accumuiate in soil invertebrates.

Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects,

and behavioral effects (USEPA, 1985). As a group, birds are more resistant to acutely toxic

effects of PCBs than mammals (Eisler, 1986a). Among sensitive avian species, PCBs disrupt the

normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986a).· Of the

mammals, the mink is the most sensitive wildlife species tested for which data are available

(Eisler; 1986a). Impacts to mink include anorexia, weight ioss, lethargy, reproductive effects, and

death (Eisler, 1986a)..

. Dioxins
-\

Dioxin and dioxin-like compounds consist of the following chemical classes: polychlorinated

dibenzo-p-dioxins (PCDDs or COOs), polychlorinated· dibenzofurans (PCDFs of CDFs),

,polybrominated dibenzodioxiris (PBDDs or BODs), polybrominated dibenzofurans (PBDFs or

BDFs), and PCBs (USEPA, 1998). The COOs and BODs each include· 75 individual compounds,

and the CDFs BDFs each· include 135 different· compounds (USEPA, 1998), Of all these

compounds, only 7 of the 75 congeners of COOs or BODs are thought 'to have dioxin-like toxicity,

as are 10 of the 135 congeners of CDFs, or BDFs (USEPA, 1998). These are the ones with. .

chlorinelbromine substitutions in, at least, the 2,3, 7, and 8 positions (USEPA, 1998). Of the 209

PCB congen·ers, 13 are thought to have dioxin-like toxicity, which include the PCBs with four or

more chlorines with just one or no substitution in the ortho position (USEPA, 1998).

There are very few toxicity data for dioxins except for 2,3,7,8-TCDD, ~hich has been associated

with lethal, carcinogenic, teratogenic, reproductive, mutagenic, histopathologic, and immunotoxic

effects (Eisler, 1986b). 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic congener

within these groups of compounds (Van den. Berg et ~I., 1998). Because of this, toxicity

equivalency factors (TEFs) have been developed to estimate the relative toxicity of the.Oioxin and

dioxin-like compounds t02,3,7,8-TCDD (Van den Berg et aI., 1998). There are substantial inter­

and intraspecific differences in sensi'ivity and toxic responses to 2,3,7,8-TCDD (Eisler, ·1986b).

. Two species of e~rthworms showed no adverse effects at soil concentrations of 5 mg/kg;

however, they died at 10 mg/kg of 2,3,7,8-TCDD (Eisler, 1986b). This indicates that terrestrial

invertebrates may be resistant to 2,3,7,8-TCDD. Eisler (1986b) also reported that aquatic

invertebrates, plants, and amphibians were comparatively resistant to 2,3,7,8-TCDD; however,

accumulation from the aquatic environment was evident.
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Although there presently is no evidence. of biomagnification of PCDDs in birds, it is suspected that

piscivorous birds have a greater potential to accumulate PCDDs than the fish that they eat,
(Eisler, 1986b).

Metals

Many metals are found naturally in the surface water, sediment, and/or soil at· various

concentrations due primarily to chemical weathering and fallout from volcanoes. Most metals are

. toxic. to aquatic (i.e., fish, invertebrates) and. terrestrial (i.e., plants, invertebrates, vertebrates)

ecological receptors at certain concentrations, with some metals being toxic at lower

concentrations than others. Also, different chemical forms of the metals may be more toxic than

other forms. For example, hexavalent chromium is typically more toxic than trivalent chromium,.

and methylmercury is more toxic than inorganic mercury. In addition, the toxicity of several

metals (cadmium, chromium, copper, lead, nickel, silver, and zinc) to aquatic receptors in

freshwater systems decreases with increasing water hardness.

Only a portion of the total bulk concentration of metals in soils is bioavailable to ecological'

receptors. The uptake and accumulation of trace elements by plants are affected by several soil

factors such aspH, Eh, clay content, organic matter content, cation exchange capacity, nutrient

balance, concentration of othertrace elements in soil, soil moisture, and t~mperature (Tarradellas

et aL, 1996). The bioavailability of the metals, however, is not known because there are other soil

factors that influence uptake.

Many of these same factors also will influence the bioavailability of metals to invertebrates in

sediment. One way to estimate the bioavailable portion of certain divalent metals (cadmium,

copper, lead, nickel, and zinc) in sediment is to measure the amount of acid volatile sulfides

(AVS) and simultaneously extracted metals (SEM)in a sediment sample. If the molar

concentration of AVS is higher than the molar concentration of SEM, than all the SEM metals are

.expected to be unavailable to aquatic invertebrates and, therefore, nontoxic. AVS plays little or no

role in determining interstitial water concentrations of metals in aerobic systems or those with low

productivity (i.e., where the absence of organic carbon limits sulfate reduction) (Ankley et aL,

1996),.or when ingestion of sediments is the primary exposure route (Lee at aL, 2000).

Of the 29 elements essential for plant growth, seven are micronutrients, including copper, iron,

manganese, and zinc (Tarradellas et aL, 1996). Also, the following metals may stimulate plant

growth but are only essential for some plant spedes: aluminum, cobalt, nickel, sodium, selenium,

and vanadium (Tarradellas et aI., 1996). Finally, some elements such as lead, cadmium, and

. mercury are toxic elements with no known function in plant metabolism (Tarradellas et aL, 1996).



ORNL (1998) has calculated soil-to-plant uptake factors for several metals based on a
. .

compilation of various studies. Cadmium, mercury, selenium, and zinc were the only metals.

(except for calcium and potassium) with mean uptake factors greater than one (1.02 to 2.25).

None of the metals (except for calcium and potassium) have median uptake factors greater than

one. Arsenic, cadmium"mercury, nickel, selenium, and zinc were the only metals (except for

calcium, magnesium, and potassium) with upper 90th percentile uptake factors greater than one

(1.1 to 5) (ORNL, 1998). This indicates that most metals will not biomagnify in plants. Finally, it

is reported th~t for arsenic, copper, nickel, and zinc the plant-based food chain may be protected

because .the toxic concentrations of these metals in plants are higher than those for animals;

cadmium and selenium are not toxic to plants at high concentration!? and may be accumulated in

plants at levels that may be toxic to animals (Cockerham and Shane, 1994). Other metals such

.as lead, cobalt and mercury can enter the food chain via plant uptake, but to a lesser extent

(Cockerham and Shane, 1994).

Cadmium appears to ac:cumulate in most species of earthworms at greater levels than any other

metal (Satchell, 1983). This is supported by the high mean soil-to-plant uptake factor of 17 for
. . .

cadmium, compared to mean uptake factors. of 5.7 (zinc), 5.2 (mercury), 4.5 (silver), and 3.3

'(Iead) (Sample et aI., 1998).· The remaining metals (except potassium, sodium, and some

. 'radionuclides) had mean uptake factors of 1.8 or less (Sample et aI., 1998). Cadmium, mercury,

nickel, silver, and zinc are the only metals with median uptake factors greater than one (Sample

et ·al., .1998).. The upper 90th percentile uptake. factors were 40.7, 20.6, 15.3, and 12.9 for

cadmium, mercury, silver, and zinc (Sample et aI., 19ge). The remaining metals had upper 90th

percentile uptake factors of 4.7 or less (Sample et aI., 1998).

Semivolatile Organic Compounds

The most common semivolatile organic compounds that are found at naval facilities include

.polyaromatic hydrocarbons (PAHs) and phthalates. PAHs are a diverse group of compounds

consisting of two or more substituted and unsubstituted polycyclic aromatic rings formed by the

incomplete combustion of 'carbonaceous materials. PAHs are ubiquitous in the modern.

environment and commonly are constituents of coal tar, soot, vehicle exhaust, cigarette smoke,

certain' petroleum products, road tar, mineral oils; creosote, and many cooked foods. PAHs also

are released to' the environment through natural sources such as volcano and forest fire

emissions. However, most of the emissions result from anthropogenic sources, largely wood

. burning for homes. Vehicular emissions are another primary source of PAHs~ .Hazardous waste

sites can be a concentrated source on a local scale. Exar:nples of such sites include former



manufactured gas sites (Le., sources of coal tar) and abandoned wood treatment plants (Le.,

sources of creosote) [Agency for Toxic Substances and Disease Registry (ATSDR), 1989a].

PAHs are transferred from surface water by volatilization and sorption to settling particles. The

compounds are transforme.d in surface water by photooxidation, chemical oxidation, and

. microbial metabolism (ATSDR, 1989a). In soil and sedim·ents,microbial metabolism is the major

process for degradation of PAHs (ATSDR; 1989a). Although PAHs accumulate in terrestrial and.

aquatic plants, many organism$ are able to .metabolize and eliminate these compounds.

Vertebrates. can readily metabolize PAHs, but lower forms (insects· and worms) cannot

metabolize PAHs as quickly. Food chain uptake does not appear to be a major exposure source

to PAHs for aquatic animals (ATSDR, 1989a)..

Plants and vegetables can absorb PAHs from soils through their roots and translocate them to

other plant parts such as developing shoots (Eisler, 1987). In general, however, PAHs are not

readily taken up by plants because these compounds are strongly adsorbed onto soil organic

particles and ·root uptake is very inefficient (Donker, et aI., 1994). As such, lower molecular

weight PAHs (whi9h would be more water soluble) are absorbed by plants more readily than

higher molecular weight PAHs. This is indicated by the low soil-to-plant uptake factors, which

were calculated using the Kow for the contaminants. Finally, many higher plants can catabolize

benzo(a)pyrene and possibly other PAHs (Eisler, 1987).

PAHs vary substantially in their toxicity to aquatic organisms. In general, toxicity increases as

molecular weight increases, with the exception of some high molecular weight PAHs that have

low acute toxicity. Most species .of aquatic organisms rapidly accumulate PAHs from low

concentrations in the ambient medium. However, uptake of PAHs is highly species specific, it is

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler,

1987). The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not

detected or is found at only very low levels in fish from environments heavily contaminated with

PAHs(ATSDR,1989a).

Phthalates are compounds that are used in production of plastics (ATSDR, 1993). Most

phthalates are expected to sorb to soil or sediment particles after their release becauSe of their

high Log Koc valu~s (Howard, 1989). Some phthalates may bioconcentrate in aquatic

organisms [Spectrum Laboratories, 1999; Howard, 1989; ATSDR, 1989a].



Volatile Organic Compounds

VOCs are usually very mobile in the environment because they are poorly adsorbed to soil and

sediment particles. Also, because they, are very volatile, they typically. are only detected in

surface waters and surface soils at low concentrations.

Most VOCs have very little potential to bioaccumulate in ecological receptors; therefore,

biomagnification through 11:le food chain does not appear to be significant. VOCs are not expected

to biomagnify iri plants and are typically only toxic to ecological receptors only· at relatively high

concentrations.

Explosives

Some of the more common explosives include nitroaromatic. compounds such as 2,4,6­

trinitrotoluene, hexahydro-1 ,3,5-trinitro-1 ,3,s-triazine, ; octahydro-1 ,3,5,7-tetranitro-1 ,3,5­

tetrazQcine, N-methyl-N,2,4,6-tetranitroaniline, and associated by-products and degradation

products that may have been released to the environment during manufacturing and load,

assembly, and pack processes at military facilities (Talmage et al., 1999). These explosives are

. moderately to highly toxic to freshwater organisms, with chronic screening values less than 1

mg/L, although some of the screening values are low because of the conservative methods used

to developthem based on an absence of data (Taimag'e et aL, 1999). Available data indicate that

none of the compounds are expected to bioconcentrate (Talmage et aL, 1999). Most of the

explosives do not appear to be highly toxic to mammals. Terrestrial reference values (TRVs) are

greaterthan'1 mg/kg-day.

Explosives have little to moderate potential to adsorb to soil and sediment (Talmage et aL, 1999).

Therefore, explosives will have moderate to high mobility in soils and sediment, and most of 'the

explosives will be found in the water column (Talmage et aL, 1999).
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. APPENDIX H.2

The following sections present the receptor profiles for the meadow vole, American robin, northern

·bobwhite quail, short-tailed shrew, raccoon, belted kingfisher, and little brown bat. The majority of the

information·for the profiles was obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993).

The data for the incidental soil ingestion rates were obtained from the Estimates of Soil Ingestion by

Wildlife (Beyer, 1993) except for the shrew data, which was in Talmage and Walton (undated). The

exposure parameters that were selected for this SERA work plan are based on animals collected in or .

near southern Indiana, when available.

The food and water ingestion rate are presented in gig (of body weight)-day on a wet weight basis. The

home ranges for all species are presented in hectares in USEPA (1993), but were converted to acres in

this work pla~ by multiplying· the number of hectares by 2.471. The only exception is the kingfishers

range, whiCh is presented in km of shoreline. Also note that the estimated percent of soil in the diets are

listed in dry weight, while the other exposure factors are· in wet weight. The soil dry weight was not

converted to a wet weight in this work plim because the percent moisture of the soils is not known. Also,

incidentCiI soil ingestion is only a small portion of the overall diet (2.0 to 13 percent).

The. attached table presents the calculation of the exposure parameters. Note that in this table the

ingestion rates in kg/day (or Uday) for the conservative scenario was calculated by multiply the maximum

ingestion rate in gig-day by the average body weight, while the ingestion rates in kg/day (or Uday) for the

average scenario was calculated by multiplying the average ingestion rate in gig-day by the average body. .

weight. Typically, a minimum body weight is used in the conservative models. However, using the

minimum body weight to calculate the maximum ingestion rate sometimes causes the conservative

ingestion rate to be lower than· the average ingestion rate. Therefore, the average body weight was

selected to ensure that the ingestion rate for the conservative scenario was higher than the ingestion rate·

for the average scenario. The minimum body weight will be used in the dose equation for the

conser:vative scenario. The only exceptions to this were for the food ingestion rate for the raccoon, and

the water ingestion rates for the shrew, robin, and kingfisher. Because only one ingestion rate was
. . . .

available, the maximum body weights were used to calculate the conservative ingestion rates and the

average body weights were used to calculate the average ingestion rates.

Meadow Vole (Microtus pennsylvanicusl

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass,

more cover, and fewer woody plants. They typically COAsume green succulent vegetation, sedges,

seeds, roots, bark, fungi, insects, and animal matter. Green succulent vegetation makes up the majority

.of their diet.
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The adult body weight for the vole in southern Indiana ranged from 0.0329 to 0.0391 \kg with an average

of 0.0366 kg. The only listed food ingestion rates were for voles in Russia, which ranged from 0.30 to

0.35 gIg-day, with an average of 0.325 gig-day. The water ingestion rates are 0.14 (~stimated) and 0.21

gIg-day, with an average of 0.175 gIg-day. Finally, the incidental soil ingestion ratJ was calculated by

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (2.4 percent) from'

Beyer (1993).

The home range for the meadow vole was calculated using data from a Michigan old field. The values

ranged from 0.0297 to 1.06 acres with an aver~ge home range of 0.164 acres. \.

American Robin (Turdus miqratorius)

American robins inhabit parks. lawns, moist forest, swamps, open woodland, and 0rchards. Robins

forage on the ground in open areas, along habitat edges, or the edges of streams. ThJy also may forage

above ground in shrubs and within the lower branches of trees. In the months proceedIng and during the

breeding season, robins feed primarily on invertebrates and on some fruits. During thb rest of the year

their diet consists primarily of fruits. . . \ .

I
The adult body weight for the American robin in New York woodlands and forests, and in Pennsylvania

. ranged from 0.0773 to 0.0862 kg with an average of 0.081 kg. The only listed food ingbstion rates were

.for robin in Kansas (1.52 gIg-day) and California (0.89 gig-day), with an average ofl.2b5 gig-day. The

water ingestion rate was estimated as 0.14 gig-day. The incidental soil ingestion rate as calculated by

multiplying the ingestion rate by the percentage of soil that is incidentally ingested (1 '.4 percent for a

woodcock) from Beyer (1993).

.The home range for the robin was calculated using data from an Ontario forest. The val es ranged from

0.37 to 2 acres with an average home range of 1.19 acres.

Northern Bobwhite' Quail (Colinus virqinianus)

Quails inhabit grasslands, idle fields, pastures, and large. clumps of grasses. Bobwhites ,forage in areas. . . I
with open vegetation, some bare ground, and light litter.. Seeds from weeds, woody plants, and grasses

comprise the majority of an adulfs diet, akhough green vegetalion has been found to d01inate their diet

in winter in the south. '. I .'

The aduk body weight for the bobwh~e quail in southern Illinois agricu"uralareas ranged\ ;roin 0.162 to

0.1855 kg with an average of 0.177 kg. The listed food ingestion rates are for quails in Kansas and
. I·

Texas lab studies, and in a 'captive study from Massachusetts. The values ranged from q.067 to 0.093

gIg-day, with an average of 0.082 gig-day. The water ingestion rate was estimated as 0.10 land 0.11 g/g-



day, and measured in a Texas lab (0.86 to 0.131 gig-day), for an average water ingestion rate of 0.104

gig-day: The incidental soil ingestion rate is calculated by multiplying the food ingestion rate by the

percentage of soil that is incidentally ingested (0.082 percent for a Canada goose) from Beyer (1993)~

The home range for the quail was calculated using pata from southern Illinois idle f~ums, woods, brush,'

and cornfields. The values for individuals ranged from 15.8 to 41.3 acres with an average nome range of

28.6 acres.

Short-Tailed Shrew (Blarina brevicauda)

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They

need cool, moist habitats because of their high metabolic and water-los,s rates. The short-tailed shrew is

primarily carnivorous, eating insects such as earthworms, slugs, and snails.

The adult body weigh for the short-tailed shrew in various Pennsylvania habitats ranged from 0.01525 to

0.01921 kg with an average of 0.01687 kg. The listed food ingestion rates are for shrews in labs on Ohio

(0.49 gig-day), Wisconsin (0.43 to 0.96 gig-day), and Virginia (0.541 gig-day), with an average of 0.61

gig-day. The water ingestion rate was determined' as 0.223 gig-day in an Illinois laboratory. The

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that

is incidentally ingested (13 percent) from Talmage and Walton (undated).

The home range for the shrew was calculated using data from a tamarak bOg in Manitoba (only value

available). The value was 0.9699 acres.

. Raccoon (Procyon lotor)

Raccoons are found near virtually every aquatic habitat, particularly in hardwood swamps, mangroves,

floodplain forests, and freshwater and saltwater marshes. They are also common in suburb~n residential

areas. They use surface waters for both drinking and foraging. They feed primarily on fleshy fruits, nuts,

acorns, and corn, but also eat grains, insects, frogs, crayfish, eggs, and virtually any animal and

.vegetable matter.

The adult body weights based on data from Illinois, range from 5.34 to 8.86 kg, with an average of 6.865

'kg. The average food ingestion rate of 0.3347 kglday was calculated using the average body weight and

·,the following equation from EPA (1993):

FI =(0.0687) (BWo.B22)/0.25

Where: FI = Food ingestion rate (kglday)



BW = Body weight in kg

To convert the food ingestion rate into a dry weight value, the mean percent solids content of bony fish

(0.25) was incorporated into the equation (Sample et al., 1997).

The range of water ingestion rates is listed as 0.082 to 0.083 gIg-day. The incidental soil ingestion rate is

calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingestion (0.094),

as presented in Beyer (1993).

Based on data from Michigan, home range sizes for the raccoon range 'from 266.9 to 504.1 acres for an

average home range of 385.5 acres.

Belted Kingfisher (Cery/e a/cyon)

Belted kingfishers are typically found along rivers, streams, and th~ edges of lakes and ponds. They are

also common along seacoasts and estuaries: They prefer water that is free of thick vegetation and

overhanging trees that obscure the view of the water. Because kingfishers eat primarily fish that swim

near the surface or in shallow water, they require relatively clear water to see and 'catch their prey.

Although kingfishers feed predominantly on fish, they have been known to consume crayfish, crabs,

mussels, lizards, frogs, toads, small snakes, turtles, insects, salamanders, newts, young birds, mice, and

berries..

.Based on data from Michigan, Pennsylvania, Ohio, and Minnesota, the adult body weights range from

,0.136 to 0.170 kg, with an average of 0.152 kg. The listed food ingestion rates, based on data from

Michigan, range from 0.41 to 0.5 gig-day. The water ingestion rate is estimated as 0.11 gig-day. The

incidental soil ingestion rate was calculated bymultiplying the ingestion rate by the percentage of soil that

. is incidentally ingested (2 percent), based on the mallard data presented in Beyer (1993).

The home range for the kingfisher ranges from. 0.39 to 2.185 km of shoreline, based on .datafrom

streams in Pennsylvania and Ohio.

Little Brown Bat (Myotis /ucifuqus)llndiana Bat (Myotis sodalis)

.This receptor profile discusses both the Indiana bat" and the Little Brown Bat. Although the Indiana bat is
. .. .,. ,

a Federally-listed endangered species, the Little Brown Bat is usedas a surrogate species for the Indiana

Bat because exposure par~meters. (e.g., ingestion rates) are available for the Little Brown Bat. Note that.

the home range discussed in the last paragraphs of this section is for thelridiana Bat, since this is really

the species of concern.



The Indiana Bat hibernates during winter in caves and abandoned mines, and then migrates to summer

roosts, which are generally in hardwood forests adjacent to streams and lakes (USDA, 1998). The most

. important characteristic of trees chosen as roost sites is not species, but structure. Bats choose trees

with exfoliating bark that allows space for them to roost between the bark and the bole of the tree. The

length and persistence of peeling bark varies with the species of tree and the severity of environmental

factors to which it is subjected (USFWS, 1999). Indiana Bats weigh 4.5 to 9.5 grams and are

approximately 7,.6 to 8.9 cm n length (USDA, 1998). Indiana Bats are strict insectivores, and eat,

nuisance and pest inse~ts such as alfalfa weevils and gypsy moths (USDA, 1998). Both aquatic and

terrestrial insects are consumed. Diet varies seasonally and variation is observed among different ages,

sexes, and reproductive-status groups (USFWS, 1999).

Little Brown Bats inhabit open areas, with strategic day, night, and hibernacula roosting sites in hollow

trees, buildings, caves, and abandoned mines. The avoid areas with dense vegetation and other

obstructions to flight. Like the Indiana Bat, Little Brown Bats are strict insectivores. Insects are generally

captured in flight, or taken from the surface of water or vegetation. They forage primarily in open habitat,

flood plain pastures, and frequently over bodies of water. Foraging along forest edges has also been

observed (Sample at aI., 1997).

The adult-body weight of the Little Brown Bat in Indiana ranged from 6.03 to 12.27 grams, with an

average weight of 7.2 grams. The only listed food ingestion rates for bats in New Hampshire ranged from

0.23 to 1.12 gIg-day, with an average of 0.61 gIg-day. The water ingestion rates ranges from 0.177 to
. .

0.205 gIg-day with an average of 0.191 gIg-day. Because bats are aerial insectivores, soil ingestion is

assumed to be negligible.

The extent of the foraging area used by an Indiana bat maternally colony has been reported to range from

a linear strip of creek vegetation 0.8 km in length to a foraging area of 1.2 km in length (USFWS, 1999).
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TABLE H.2-1
EXPOSURE PARAMETERS FOR TEST SPECIES AND SURROGATE vVlLDLIFESPECIES

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

Food Water Soil/Sediment
Body Ingestion Ingestion Ingestion Home

Weight Rate Rate Rate Range
. (ka) (ka/dav) (LJday) (kg/day) (acres) (8)

Species . AVQ. Min. . Max•. AVQ• Conserv. AVQ. Conserv. AVQ. Conserv• AVQ. Min. Max.
Potential Test Species(1)
Rat(2j 0.35 NA NA NA . NA NA NA
Old field mouse(3) 0.014 NA NA NA NA NA NA
Mouse(2) 0.03 NA NA NA NA NA

-
NA

Rabbit 3.8 NA NA NA NA NA NA
Mink(4j 1 NA NA NA NA NA NA
Rhesus monkey(4) 5 NA NA NA NA NA NA
Beaqle(2j 10 NA NA NA NA NA NA
Surrogate Wildlife Species (8

Bobwhite Quail 0.177 0.162 0.1855 0.0144 0.0164 0.0184 0.0231 0.001181 0.001345 28.6 15.8 41.3
American Robin 0.081 0.0773 0.0862 0.0976 0.1231 0.0113 0.0121 0.Q1015 0.012802 1.19 ·0.37 2
Short-Tailed Shrew 0.01687 0.01525 0.01921 0.0103 0.0162 0.0038 0;0043 0.001339 0.002106 0.97 0.97 0.97
Meadow Vole 0.03663 0.0329 0.0391 0.0119 0.0128 0.0064 0.0077 0.000286 0.000307 0.03 0.164 1.06
Raccoon 6.865 5.34 8.86 1.3388 1.6512 0.5664 0.5698 0.125847 0.155213 385.5 266.9 504.1
Belted Kinqfisher 0.152 0.136 0.17 0.0689 0.0758 0.0167 0.0187 0.001378 0.001516 2.862 0.964 5.399
Litile Brown Bat(7j 0.0072 0.006 0.0103 0.0044 0.0081 0.0014 0.0015 NA NA 1 0.8 1.2

Notes:
·See Table H.2-2 for the source of calculation of the exposure factors.
.NA • Not Applicable .
1 - Only one value was provided so it was placed in the average column and some generic body weights may have been replaced
by study-specific body weights. .
2 - U.S. EPA, 1998
3 • Silva and Downing, 1996
5 • Barsotti et ai, 1976
4 - U.S. EPA 1993
6 - U.S. EPA, 1993 for all factors except soil ingestion; Beyer (1993) or Talmage and Walton (in press) for soil ingestion rates.
7 - All of the exposure parameters are for the. Little Brown Bat except for the home range, which is for the Indiana Bat.
8 • Home range for the kingfisher and Indiana Bat is presented in km of shoreline. .



TABLE H.2-2

CALCULATION OF EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

Exposure Meadow Short-Tailed Little American Bobwhite Belted
Parameters Vole Shrew Brown Bat Robin Quail Raccoon KinQfisher

. Body Weights (g) 32.9 35.5 17.61 16.87 6.15 77.3 180 181 7090 6160 150
39.1 39 17.33 15.58 6.15 80.8 168 183 7140 6440 136

19.21 15.7 6.03 86.2 162 179 7600 5340 158
17.4 15.25 6.99 83.6 175 175 6000 5620. 147

10.27 '77.4 178 183.2 6400 8860 148
7.77 80.6 179 185.5 7740 7560 170

180 173 6560 7600 .
162.8 180.4

Minimum . 32.9 15.25 6.03 77.3 162 5340 136
Maximum 39.1 19.21 10.27 86.2 185.5 8860.0 170.0

Average 36.63 16.87 7.2 81.0 177 6865 152

Food Ingestion 0.3 0.35 0.49 .0.77 1.12 0.89 0.067 0.079 0.5
Rate (gig-day) (1) 0.62 0.55 0.23 1.52 0.072 0.093 0.41

0.43 0.96 0.48 0.09 0.089
0.52 0.54

Minimum 0.3 0.43 0.23 0.89 0.067 0.41
Maximum 0.35 0.96 . 1.12 1.52 0.093 0.5

Average . 0.325 0.61 0.61 1.205 0.082 . 0.455
Food Ingestion Rate (kglday)

Conservative 0.0128 0.0162 0.0081 0.1231 0.0164 1.6512 0.0758
Average 0.0119 0.0103 0.0044 0.0976 0.0144 1.3388 0.0689

"

Water Ingestion 0.14 0.21 0.223 0.177 0.14 0.115 0.1 0.082 0.083 0.11
Rate (gig-day) 0.205 0.106 0.131

0.093 0.101
0.086 0.102
0.11 0.1

Minimum 0.14 0.223 0.177 0.14 0;086 0.082 0.11
Maximum 0.21 0.223 0.205 0.14 0.131 0.083 0.11

Average 0.175 0.223 0.191 0.14 0.104 0.083 0.110
Water Ingestion Rate (Uday)

. Conservative 0.0077 0.0043 0.0015 0.0121 0.0231 0.5698 0.0187
Average 0.0064 0.0038 0.0014 0.0113 0.0184 0.5664. 0.0167

Home Range (Ha) l~}. 0.43 0.097 0.3925 0.80 0.15 7.6 6.4 204 . 108 2.185
0,019 0.041 1.20 0.81 16.7 15.6 1.028
0.013 0.033 1.03
0.012 0.013

,
0.39 .

0.043 0.057
0.023 0.032
0.051 0.078
0.058 0.061

Minimum (acres)(2) 0.0297 0.9699 0.80 . 0.37 15.8 266.9 0.39
Maximum (acres)(2) 1.06 0.97 1.20 2.00 41.3 504.1 2.19

Average (acresjl2) 0.164 0.970 1.00 1.19 28.6 385.5 1.16

Notes:
Source of data is EPA, 1993 except for the Little Brown Bat.
Source of the Little Brown Bat data is Sample et at, 1997 except for the home range, which is USFWS, 1999.

. 1 - Food Ingestion Rate (kglday) for the raccoon was calculated using the following equation:
FI = (0.0687)(BW 0,822)/0:25, where FI = Food Ingestion Rate (kglday) and BW = Body Weight (kg).

2 ~ Home range for the kingfisher and Indiana Bat is presented in km of shoreline.
Ingestion Rates (kglday or Uday) (if more than 1 ingestion rate is available)

- Conservative value'= Max Ingestion Rate (glg-day)* Avg. Body Weight
- Average value = Avg. Ingestion Rate (glg-day)*Avg. Body Weight

Ingestion Rates (Uday) (if only 1 ingestion rate is available)
- Conservative value = Ingestion Rate'(glg-day)* Max; Body Weight
- Average value = Ingestion Rate (glg-day)*Avg. Body Weight
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SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL. WILDLIFE
NAVAL SURFACE WARFACE CENTER, CRANE, INDIANA

PAGE 1 OF5

Concentration Chronlcl

Parameters (mg/kd-day) Endpoint Effect Subchronlc Species Primary Reference Source' of Reference

Semlvolatlles Organics

Acenaphthene 175 NOAEL systemic 'subchronic mouse USEPA,1989a IRIS, 2001

Acenaphthene 350 LOAEL systemic subchronlc mouse USEPA,19898 IRIS, 2001

Anthracene 1000 NOAEL systemic ' subchronic mouse " USEPA, 1989b IRIS, 2001

Benzo(a)pyrene 10 LOAEL reproductive ,chronic mouse Mackenzie and Angevine, 1981 Sample et.al., 1996

Bis(2-ethylhexyl)phthalate 18.33 NOAEL reproductive chronic mouse Lamb et aI., 1987 Sample et.al., 1996

Bis(2-ethylhexyl)phthalate 183.3 LOAEL reproductive chronic mouse Lamb et aI., 1987 Sample et.al., 1996

Bis(2-ethylhexyl)phthalate 1.11 NOAEL reproductive chronic rlnaed dove Peakall, 1974 . Sample et.al., 1996

BuMbenzylphthalate 159 NOAEL systemic subchronic rat NTP,1985a IRIS, 2001

BuMbenzylphthalate 470 LOAEL sYstemic' subchronlc rat NTP,1985a IRIS, 2001

l,2-Dichlorobenzene 120 NOAEL systemic chronic .rat NTP,1985b IRIS, 1998

l,4-Dichlorobenzene 300 LOAEL mortality chronic rat NTP,1987 ASTDR,1991

2,4-0 1 NOAEL systemic chronic rat Dow Chemical, 1983 IRIS, 2001

2,4-0 5 LOAEL systemic chronic rat Dow Chemical, 1983 IRIS, 2001

Diethvl phthalate 4583 NOAEL reproductive chronic mouse Lamb et aI., 1987 Sample et.al., 1996

Di-n-biJtylphthalate 550 NOAEL reproductive chronic mouse Lamb et aI., 1987 Sample et.al., 1996

Di-n-buMphthalate 1833 LOAEL reproductive chronic mouse Lamb et aI., 1987 Sample et.al., 1996

DI-n-butyfphthalate ' '1.11 LOAEL reproductive chronic ringed dove Peakall,1974 Sample et.al., 1996

Dinoseb 1 LOAEL reproductive chronic rat Dow Chemical, 1981a IRIS, 2001

Fluoranthene 125 NOAEL systemic subchronic mouse USEPA,1988 IRIS, 2001

Fluoranthene 250 LOAEL systemic sUbchronic mouse USEPA, 1988 IRIS, 2001

Fluorene 125 NOAEL systemic subchronic mouse USEPA,1988 IRIS, 2001

Fluorene 250 LOAEL systemic subchronic mouse USEPA,1988 IRIS, 2001

Hexachloroethane 1 NOAEL systemic subchronic rat Gorzlnski, et aI., 1985 IRIS, 2001

Hexachloroethane 15 LOAEL systemic subchronic rat Gorzlnskl, et aI., 1985 IRIS, 2001

Isophorone 150 NOAEL systemic subchronic dog ,Nor Am Agrlc. Products, 1972 IRIS, 2001

Isophorone 179 LOAEL systemic chronic, rat NTP,1984 ' IRIS,200I

2-Methvlnaphthalene ' 41 NOAEL mortality chronic rat Schmahl,1955 Used naphthalene value

Naphthalene 71 NOAEL systemic subchronic rat BCL,1980 IRIS, 2001

Naphthalene 142 LOAEL systemic subchronic rat BCL,1980 IRIS, 2001

Phenol 60 ' NOAEL body weight subchronlc rat NTP,1983 IRIS, 2001

Phenol 120 LOAEL body weight subChronlc rat NTP, 1983 IRIS, 2001

IPyrene 75 NOAEL systemic
,

subchronlc mouse USEPA,1989c IRIS, 2001

IPyrene 125 LOAEL systemic subchronic mouse USEPA,1989c IRIS, 2001

2,4,5-T 3 NOAEL reproductive chronic rat Kociba et ai, 1979 IRIS, 2001

2,4,5-T 10 LOAEL reproductive chronic rat Kociba et ai, 1979 IRIS, 2001

2,4,5-Trichlorophenol 100 NOAEL systemic subchronic rat McCollister, et aI., 1961 IRIS, 2001

2,4,5-Trichlorophenol 300 LOAEL systemic subchronic rat McCollister, et aI., 1961 IRIS, 2001

2,4,6-Trlchlorophenol 4.2 NOAEL reproductive subchronic rat Exon and Koller, 1985 ASTDR,1989

2,4,6-Trlchlorophenol 42 LOAEL reproductive subchronic . rat Exon imd Koller, 1985 ASTOR, 1989



SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
NAVAL SURFACE WARFACE CENTER, CRANE,INDIANA
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Concentration Chronlcl

Parameters (mglkd-day) Endpoint Effect Subchronlc Species' Primary Reference Source of Reference

PesticideS/PCBs

, Aldrin 0.2 NOAEL reproductive chronic rat Treon and Cleveland, 1995 Sample et.al., 1996

Aldrin, 1 LOAEL reproductive chronic rat Treon and Cleveland, 1995 Sample et.ai., 1996

Aldrin 0.025 LOAEL systemic chronic rat Fitzhugh et.al., 1964 ,IRIS, 1999

BHC (mixed Isomers) 0.137 LOAEL reproductive chronic mink Bleavins et aI., 1984 Sample et.al., 1996

BHC (mixed isomers) ,0.563 NOAEL reproductive chronic Japanese quail Vos et aI., 1971 Sample et.al., 1996

BHC (mixed isomers) 2.25 LOAEL reproductive chronic Japanese auall Vos et aI., 1971 Sample et.al., 1996

beta·BHC 4 NOAEL syStemic subchronlc rat Van Velsen et aI., 1986' Sample et.al., 1996

beta·BHC 20' LOAEL systemic subchronic rat Van Velsen et aI., 1986 Sample et.al., 1996

gamma-BHe (lindane) 8 NOAEL reproductive chronic rat Palmer,et aI., 1978 Sample et.al., 1996

gamma-BHC (lindane) 20 LOAEL reproductive chronic mallard duck ChakravarlY and Lahlrl, 1986 ,Sample et.al., 1996

Chlordane 2.14 NOAEL mortality chronic red-winged blackbird Stickel et aI., 1983 Sample et.al., 1996

Chlordane 10.7 LOAEL mortality chronic ' red-winQed blackbird Stickel et aI., 1983 Sample et.al., 1996

Chlordane 4.58 NOAEL reproduction chronic mouse WHO,1984 Sample et.al., 1996

Chlordane 9.:16 LOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996

4,4'-DDT 0.8 NOAEL reproductive chronic rat FitzhuQh, '1948 Sample et.al., 1996

4,4'·DDT 4 LOAEL reproductive chronic rat Fitzhugh, 1948 Sample et.al., 1996

4-4'-DDT 0.028 LOAEL reproduction chronic brown pelican Anderson et aI., 1975 Sample et.al., 1996

Dieldrin o.on NOAEL reproduction chronic barn owl Mendenhall et aI., 1983 Sample et.al., 1996

Dieldrin 0.2 LOAEL reprodLiction chronic rat Treon and Cleveland, 1995 Sample et.al., 1996

Endosulfan " 1.5 NOAEL reproduction subchronic rat Dlkshlth et aI., 1984 Sample et.al., 1996

Endosulfan : 10 NOAEL reproduction chronic gray partridge Ablola, 1992 Sample et.al., 1996 '

Endrln 0.92 LOAEL reproduction chronic mouse Good and Ware, 1969 Sample et.al., 1996

Endrln 0.1035 LOAEL reproduction ' chronic screech owl Fleming et al., 1982 Sample et.al.; 1996

Heptachlor 1 LOAEL reproduction chronic mink Cruin et al., 1993 Sample et.al., 1996

Methoxvchlor 4 NOAEL reproduction chronic rat Gray et aI., 1988 Sample et.a!., 1996

Methoxychlor 8 LOAEL reproduction chronic rat Gray' et aI., '1988 Sample et.al., 1996
n ,~,~,

M,nJ1edv-era" "" oJ --sample et.al., 19'96-""'V"'" 'a, '
Aroclor-1242 0.685 LOAEL reproduction chronic mink Bleavins et aI., 1980 , Sample et.al., 1996

Aroclor-1242 0.41 NOAEL reproduction chronic screech owl Mclane and Hughes, 1980 Sample et.al., 1996

Aroclor-1248 0.1 LOAEL reproduction chronic rhesus monkey Barsotti et aI., 1976 , Sample et.al., 1996

Aroclor-1254 1.8 'iOAEL reproductive chronic, pheasant Dahlgren et aI., 1972 Sample et.al., 1996

Aroclor-1254 0.68 LOAEL reproduction chronic mouse McCoy et al., 1995 ' Sample et.a!., 1996

-----'----_.



SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE
NAVAL SURFACE WARFACE CENTER,CR.ANE, INDIANA'
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Concentration ChronlcJ

Parameters· (mg/kd-day) .Endpoint Effect Subchronlc Species Primary Reference Source of Reference

DloxlnslFurans

1,2,3,6,7;8-HXCDF 0;0016 NOAEL. systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996

1,2,3,6,7,8-!-iXCDF 0.016 LOAEL systemic subchronic rat Polger et aI., 1989 Sample et.al., 1996

1,2,3,4,8-PCDF 0.48 NOAEL sysiemic subchronic rat .Poiger et aI., 1989 Sample et.al., 1996

1,2,3,7,8-PCDF 0.0016 NOAEL systemic subchronic rat' Poiger et aI., 1989 . Sample et.al., 1996

1,2,3,7,8-PCDF 0.016 LOAEL systemic subchronic rat Poiger et aI., 1989 Samole et.al., 1996

2,3,4,7,8-PCDF ·0.00016 NOAEL systemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996

2,3,4,7,8-PCDF 0.0'016 LOAEL sYStemic subchronic rat Poiger et aI., 1989 Sample et.al., 1996

2,3,7,8-TCDD 0.000001 NOAEL reproduction chronic rat Murray et aI., 1979 Sample et.al., 1996

2,3,7,8-TCDD 0.00001 LOAEL reproduction chronic rat Murrav et aI., 1979 Sample et.al., 1996

2,3,7,8-TCDD 0.000014 NOAEL reproduction chronic pheasant Nosek ei aI., 1992 .Sample et.al., 1996

2,3,7,8-TCDD 0.00014 LOAEL reproduction chronic 'pheasant Nosek et aI., 1992 Sample et.a!., 1996

Explosives

1,3-Dinitrobenzene 0.4 NOAEL reproduction subchronic rat Cody et aI., 1981 IRIS, 2001

1,3-Dinitrobenzene 1.07 . NOAEL reproduction subchronic rat COdyet aI., 1981 IRIS, 2001

2,4·Dlnltrotoluene 0.2 NOAEL neurotoxicity chronic dog Ellis et aI., 1985 IRIS, 2001

2,4-Dinitrotoluene· 1.5 LOAEL neurotoxicity chronic dog Ellis et aI., 1985 IRIS, 2001

m, 0, and p-Nitrotoluene 200 LOAEL systemic chronic rat Ciss'etal.,1980 USEPA, 1997 (HEAST)

HMX 30 NOAEL mortality subchronlc mouse Everett and Maddock, 1985 Talmage et aI., 1999

HMX 75 LOAEL mortality subchronlc mouse Everett and Maddock, 1985 Talmage et aI.', 1999

RDX 7 NOAEL reoroduction chronic mouse . Lish et aI., 1984 Talmage et aI., 1999

RDX 35 LOAEL reproduction chronic mouse. Lish et aI., 1984 Talmage et aI., 1999

Tetryl 13 NOAEL reproduction subchronlc rat Reddy et ai, 1994 Talmage et aI., 1999

Tetryl 62 LOAEL reproduction subchronic rat Reddy et ai, 1994 Talmage et aI., 1999

1,3,5-Trinltrobenzene' 2.64 NOAEL systemic chronic rat Reddy et ai, 1996 IRIS, 2001

1,3,5-Trlnitrobenzene 13.31 LOAEL systemic chronic rat Reddy et ai, 1996 IRIS, 2001

2,4,6-Trinitrotoluene 160 LOAEL reprOduction subchronlc rat Dilley et al., 1982 Talmage et aI., 1999 '
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Concentration Chronlc/,

Parameters (mglkd-day) Endpoint ' Effect Subchronlc Species Primary Reference Source of Reference

Inorganlcs

Aluminum 109.7 ,NOAEL reproduction chronic ringed dove Carriere et aI., 1986 Sample et.al., 1996

Aluminum 19.3 LOAEL reproductlva chronic mouse Ondreicka et aI., 1966 Sample et.al., 1996

Antimony 1.25 LOAEL lifespan chronic mouse Schroeder et al. .. 1968b Sample et.al., 1996 ,

Arsenic 1.261 LOAEL reproductive chronic mouse Schroeder and Mitchner, 1971 Sample et.al., 1996

Arsenic 2.46 NOAEL mortality chronic brown-headed cowbird USFWS,1969 Sample et.al., 1996

Arsenic 7.38 LOAEL mortalitv ' chronic 'brown-headed cowbird USFWS, 1969 ' Sample et.al.,1996

Barium 5.1 NOAEL growth chronic rat Perry et aI., 1983 Sample et.al., 1996

Barium 198 LOAEL mortalitv . subchronlc rat Borzelleca et aI., 1988 Sample et.al., 1996

Barium 208.26 NOAEL mortality subchronlc chicks Johnson et aI., 1960 ' Sample et.al., 1996

Barium 416.53 LOAEL mortalitv ' subchronlc chicks Johnson et aI., 1960 Sampleet.al.; 1996

Beryllium 0.66 NOAEL systemic chronic rat Schroeder and Mitchner, 1975 Sample et.al., 1996

Cadmium 1 NOAEL reproduction 'chronic rat Sutou et aI., 1980b Sample et.al., 1996

Cadmium 10 LOAEL reproduction chronic rat Sutou et aI., 1980b Sample et.al., 1996

Cadmium 1.45 NOAEL reproductive chronic' mallard duck Whiie and Finely, 1978 Sample et.al., 1996,

Cadmium 20 LOAEL reproductive chronic mallard duck White and Finely; 1978 Sample et.al., 1996

Chromium(lII) 1 NOAEL reproduction chronic black duck' Haseltine et aI., unpubl. Sample et.al., 1996

Chromlum(lII) 5 LOAEL reproduction chronic black duck Haseltine et al., unpubl. Sample et.al., 1996

Chromlum(Vl) 3.28 ' NOAEL BW/food cons. chronic rat Mackenzie, 1958 Sample et.al., 1996

Chromium(VI) 131.4 LOAEL mortality subchronlc rat Steven et aI., 1976 Sample etal., 1996

Cobalt 12 LOAEL growth chronic rat Domingo et aI., 1985 Eng. Field Activity,1998

Copper 11.71 NOAEL' reproduction chronic mink Aulerich et aI., 1982 Sampleet.al.,1996

Copper 15.14 LOAEL reproduction chronic mink Aulerich, et aI., 1982 Sample et.al., 1996

Copper 46.97 NOAEL mortality chronic chicks Mehring et aI., 1960 Sample et.al., 1996

Copper 61.72 LOAEL mortality chronic chicks • Mehring etal., 1960 Sample et.al., 1996

ICyanide 68.7 NOAEL reproduction chronic rat Tewe and Maner, 1981 Sample et.al., 1996

Iron 500 LOAEL unknown chronic rabbit, NAS,1980

Iron 1000 LOAEL unknown chronic poultry NAS, 1980

Lead 8 NOAEL reproductive chronic rat Azar et aI., 1973 " Sample et.al., 1996

Lead 80 ' LOAEL reproductive chronic rat Azar et al., 1973 Sample et.al., 1996

Lead 1.13 ' NOAEL reproductive chronic 'Japanese quail Edens et aI., 1982' Sample et.al., 1996 '

Lead 11.3 LOAEL reproductive chronic Japanese quail Edens et aI., i 982 Sample et.al., 1996

Ma'nganese , , 997 NOAEL growth chronic Japanese quail Laskey and Edens, 1985 Sample et.al., 1996

Manganese, 88 NOAEL reproductive chronic rat laskey et al. ~ 1982 Sample et.al., 1996

Manganese 284 LOAEL reproductive chronic rat Laskey et aI., 1982 Sample et.al.; 1996

Mercury 0.064 LOAEL reproductive chronic niallard duck Heinze, 1979 'Sample et.al., 1996

Mercurv 0.032 NOAEL reproductive chronic rat Verschuuren etal., 1976 Sample et.al.. 1996

Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et aI., 1976 sample et.al., 1996



. y
SOURCES AND ENDPOINTS FOR NOAELS AND LOAELS FOR TERRESTRIAL WILDLIFE

NAVAL SURFACE WARFACE CENTER, CRANE, INDIANA
. PAGE50F5

Concentration . Chronic/

Parameters (mg/kd-day) Endpoint Effect Subchronlc Species Primary Reference Source of Reference

Nickel 40 NOAEL reproductive chronic rat Ambrose et aI., 1976 Sample et.al., 1996

Nickel 80 LOAEL reprOductive chronic rat Ambrose et aI., 1976 Sample et.al., 1996

Nickel n.4 NOAEL . mortality chronic mallard duck Cain and PaHord, 1981 Sample et.al., 1996

Nickel 107 LOAEL mortality chronic mallard duck Cain and PaHord, 1981 'Sample et.al., 1996

Selenium 0.5 NOAEL reproductive chronic mallard duck Heinz, et aI., 1987 Sample et.al., 1996

Selenium 1 LOAEL reproductive chronic mallard duck Heinz, et aI., 1987 Sample et.al., .1996

Selenium 0.2 NOAEL reproductive , chronic rat Rosenfeld and Beath, 1954 Sample et.al., 1996

Selenium 0.33 LOAEL reproductive chronic rat Rosenfeld and Beath, 1954 Sample et.al., 1996

Silver 18.1 NOAEL systemic siJbchronic mouse Rungby, 1984 ATSDR,1989

Thallium 0.74 LOAEL ' reproductive subchronic rat FormiQli et aI., 1986 Sampleet.al., 1996

Tin 23.4 NOAEL reproductive chronic mouse Davis et aI., 1987. . Sample et.al., 1996

TIn 35 LOAEL reproductive . chronic mouse Davis et aI., 1987 Sample et.al., 1996

TIn .6.76 NOAEL reproductive chronic Japanese quail Schlatterer et aI., 1993 Sample et.al., 1996

Tin 16.9 LOAEL reproductive chronic Japanese quail Schlatterer et aI., 1993 Sample et.al., 1996

Vanadium 2.1 LOAEL reproductive chronic rat Domingo et aI., 1986 Sample et.al., 1996

Vanadium 11.38 NOAEL mortality,BW chronic mallard duck White and Dieter, 1978 Sample et.al., 1996

Zinc 160 NOAEL reproductive chronic' rat Schlicker and Cox, 1986 Sample et.al., 1996

Zinc 320 LOAEL reproductive . chronic rat Schlicker and Cox, 1986 Sample et.al., 1996

Zinc 14.49 NOAEL reproductive chronic white leQtiom hen Stahl et aI., 1990 Sample et.al., 1996

Zinc 130.9 LOAEL reproductive chronic white leghorn hen Stahl etal., 1990 Sample et.al., 1996

Notes: The NOAELS and LOAELS for the PAHs that do not have values will be based on the benzo(a)pyrene values.

The NOAELS and LOAELS for the PAHs for birds was based on a stUdy by Trust et.al., 1995 that was referenced in an ecological risk assessment

prepared by USEPA Environmental Response Team for the AVTEX Fibers Site in Front Royal, Virginia.
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SEMIVOLATILES

NOAELS AND LOAELS FOR BIRDS
NAVAL SURFACE WARFACE CENTER, CRANE, INDIANA

PAGE 1 OF3

Birds(1)

2,2'-Oxybis{1-chloropropane} NV NV
2,4-0 NV NV
2,4,5-Trichlorophenol NV NV
2,4,5-T .NV . NV

2,4,6-T richlorophenol NV NV
2-Methylnaphthalene 2 20
2-Methylphenol .NV NV
4-Nitroaniline NV NV
4-Nitrophenol NV NV
Acenaphthene 2 20
Acenaphthylene 2 20
Anthracene 2 20

. Senzo a anthracene 2 20
Senzo a)pyrene 2 20
Senzo b fluoranthene

.
2 20

Senzo :Q,h,i)perylene 2 20
Senzo{k fluoranthene ,2 20
Sis(2-Ethylhexyl)phthalate 1.11 11.1
Sutylbenzyl Phthalate NV NV
Carbazole 2 20
Chrvsene 2 20
Oibenzo a,h)anthracene 2 20
Oibenzofuran NV NV
Diethyl Phthalate 1.11 11.1
Oi-n-butyl phthalate 0.11 1.1
Oi-n-octyl phthalate NV NV
Fluoranthene 2 20
Fluorene 2 20
Hexachloroethane NV NV
Indeno 1,2,3-cd)pyrerie 2 20
Isophorone NV NV
Naphthalene 2 20·
Phenanthrene 2 20
Phenol NV NV
Pyrene 2 20
PESTICIDES/PCBs
4,4'-000 0.0028 0.028
4,4'-00E 0.0028 0.028
4,4'-00T ·0.0028 0.028
Aldrin NV NV
alpha-SHC 0.56 2.25·
Alpha-Chlordane 2.14 10.7
Aroclor-1232 0.18 1.8
Aroclor-1242 0.41 . 4.1
Aroclor-1248 NV NV
Aroclor-1254 0.18 1.8
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Birds(l)

NOAEL ,LOAEL
Parameter(2

) (mglkg-day) (mg/kg-day)
Aroclor-1260 0.18 1.8
beta-SHC 0.56 2.25
delta-SHC 0.56 2.25
Dieldrin 0.077 0.77

, Endosulfan I 10 100
Endosulfan II 10 100
Endosulfan Sulfate 10 100

, Endrin 0.01 0.1
Endrin Aldehyde 0.01 0.1
Endrin Ketone 0.01 0.1
Gamma-SHC (Lindane) 2 20

, Gamma-Chlordane 2.14 10.7
Heptachlor NV NV
Heptachlor Epoxide NV NV
Methoxychlor NV NV
Toxaphene NV NV
DIOXINS AND FURANS
1,2,3,4,6,7,8-HpCDD 0.014 0.14
1,2,3,4,6,7,8-HpCDF 0.0014 0.014
1,2,3,4,7,8,9-HPCDF 0.0014 0.014
1,2,3,4,7,8-HXCDD 0.00028 0.0028
1,2,3,4,7,8-HxCDF 0.00014 0.0014
1,2,3,6,7,8-HxCDD 0.0014 0.014
1,2,3,6,7,8-HxCDF 0.000,14 ' 0.0014
1,2,3,7,8,9-HXCDF ,0.00014 0.0014,
1,2,3,7,8,9-HxCDD' 0.00014 0.0014
1,2,3,4,6,7,8,9-0CDD 0.14 1.4
1,2,3,4,6,7,8,9-0CDF 0.14 1.4
2,3,4,6,7,8-!1xCDF 0.00014 0.0014
1,2,3,7,8-PECDD 0.000014 ' 0.00014
1,2,3,7,8"PECDF 0.00014 0.0014 '
2.3,4.7,8-PECDF ' 0.000014 0.00014
2,3,7,8-TCDD 0.000014 0.00014
2,3,7,8-TCDF , 0.000014 0.0001.4
OCDD 0.14 1.4
OCDF, '0.14 1.4
TOTAL HpCDD 0.014 0.14
TOTAL HxCDD 0.00014 0.0014
TOTALPeCDD 0.000014' 0.00014
Total HpCDF 0.0014 0.014
Total HxCDF 0.00014 0.0014
Total PeCDF 0.000014 0.00014
Total TCDD 0:000014 0.00014
Total TCDF 0.000014 ' 0.00014

EXPLOSIVES .' "

1,3 Dinitroqenzene NV NV
1,3,5-Trinitrobenzene NV NV
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Birds(l) I
NOAEL \ LOAEL

Parameter(2
) (mg/kg-day) (mg/kg-dav)

2,4-Dinitrotoluene NV I NV
2,4,6-Trinitrotoluene NV I NV
2-Amino-4,6-dinitrotoluene. NV NV
2-Nitrotoluene NV NV
3-Nitrotoluene NV NV
4-Amino-2,6-dinitrotoluene NV I NV
4-Nitrotoluene NV NV
Ammonia NV NV
HMX NV NV
Nitrobenzene (exp)· NV NV
RDX NV NV
Tetryl NV NV·
INORGANICS
Aluminum 109.7 1097
Antimony NV NV
Arsenic 2.46 7.38

. Barium 20.8 41.7
Beryllium NV NV
Cadmium 1.45 20
Chromium 1 5
Hexavalent Chromium 1 \ 5
Cobalt NV NV
Copper 46.97 61.72
CYanide NV NV
Iron 100 .1000
Lead 1.13 11.3
Manganese 997 9970
Mercury 0.0064 0.064
Nickel 77.4 107·

Selenium 0.4 0.8
Silver NV NV
Thallium NV NV
Vanadium 11.38 113.8
Zinc 14.49 130.9

. .

1 - The sources of these NOAELS and LOAELs are presented in Uie table titled "So rces and
. Endpoints for NOAELS and LOAELS for Terrestrial Wildlife"in this appendix. The N AELS and

Also, if only a NOAEL was available, the value was multiplied by 10 to·estimate the L AEl and
if only a LOAEL was available, the value was divided by 10 to estimate the NOAEL

. .. '. .

2 - Note that all of the parameters listed on this table may not have been included in tre Food Chain
Models for SWMUs 4, 5, 9, and 1,0.' . \
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Mammals
Short-tailed Shrew Meadow Vole Raccoon Brown Bat

Parameter1
) NOAEL(2) LOAEL(2) Test Body Weight

Species (ko) NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
SEMIVOLATILES (mQ!kal
2,2'-Oxybis(1-chloropropane) NV NV NA NA
2,4-0 1 5 rat 0.35 2.1 10.3 1.7 8.6 0.4 2.2 2.4 12.1
2,4,5~Trichlorophenol 10 30 rat 0.35 20.7 . 62.0 17.3 51.9 4.5 13.4 24.1 72.4
24,5-T 3 10 rat 0.35 6;2 20.7 5.2 17.3 1.3 4.5 7.2 24.1
2,4,6-Trichlorophenol 0.42 4.2 rat 0.35 0.87 8.68 0.73 7.3 0.19 1.9 1.0 10.1
2-Methvlnaphthalene 7 179 rat 0.35 14.5 369.8 12.1 309.6 3.1 79.8 16.9 432.2
2-Methylphenol 5 15 rat 0.35 10.3 31.0 8.6 25.9 2.2 6.7 12.1 36.2
4-Nitroaniline NV NV' NA NA
4-Nitrophenol NV NV NA NA
AcenaphthEme 17.5 35 mouse 0.03 19.6 39.1 16.4 32.8 4.2 8.4 22.9 45.7
Acenaphthylene 1 10 mouse 0.03 1.1 11.2 0.9 9.4 0.2 2.4 1.3 13.1
Anthracene 100 1000 mouse 0.03 112 1118 94 935.9 24 241 131 1306
Benzo a anthracene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Benzo alpyrene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1 .

Benzo b fluoranthene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Benzo 'O,h,i)pervlene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Benzo k)fluoranthene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Bis(2-Ethvlhexvl)phthalate 18.3 183 mouse 0.03 . 20.5 205 17.1 171.3 4.4 44.1 23.9 239
BuMbenzyl Phthalate 159 470 rat 0.35 328 971 275 813.0 71 210 384 1135
Carbazole 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Chrvsene 1 10 mouse 0.03 1.1 11.2· 0.94 9.4 ·0.24 2.4 1.3 13.1
Oibenzo(a,h)anthracene 1 10 mouse 0.03 1.1 11.2 0.94 9.4 0.24 2.4 1.3 13.1
Oibenzofuran NV NV NA. NA
Diethvl Phthalate 4583 45830 mouse ·0.03 5123 51233 4289 42893.0 1106 11055. 5987 59872
Oi-n-butvl phthalate 550 1833 mouse' 0.03 615 2049 515 1715.5 133 442 719 2395
Oi-n-octvl phthalate NV NV NA NA
Oinoseb 0.1 1 rat 0.35 0.21 2.07 0.17 1.7 0.04 0.45 0.24 2.41
Fluoranthene 12.5 25 mouse. 0.03 14.0 27.9 11.7 23.4 3;0 6.0 16.3 32.7
Fluorene 12.5. 25 mouse 0.03 14.0 27.9 11.7 . 23.4 3.0 6.0 16.3 32.7
Hexachloroethane 0.1 1.5 rat 0.35 0,21 3.1 0.17 2.6 0.04 0.67 0.24 3.6
Indeno(1,2,3-cd)pyrene 1 10 mouse 0.03 1.1 11.2 . 0.94 9.4 0.24 2.4 1.3 13.1
Isophorone 15 179 beaale' 10 71".6 855 60.0 715.8 15.5 184 . 83.7 999
Naphthalene 7.1 14.2 rat 0.35 14.7 29.3 12.3 24.6 3.2 6.3 17.1 34.3
Phenanthrene 1 10 mouse '0.03 1.1 11.2 0.9 9.4 0.2 2.4 1.3 13.1
Phenol 6

..
. 12 rat . 0.35 12.4 24.8 10.4 20.8 2.7 5.3 14.5 29.0

Pvrene 7.5 12.5 mouse 0.03 8.4 14.0 7.0 11.7 1.8 3.0 9.8 16.3
PESTICIDESIPCB (maiko)
4,4'-000 0.8 4 I rat . 0.35 1.7 8.3 1.4 6.9 0.36 1.8 I 1.9 I 9.7 I
4,4'-00E I 0.8 .I . 4 rat 0.35 1.7 8.3 1.4 6.9 0.36 1.8 1.9 9.7
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Mammals
Short-tailed Shrew Meadow Vole Raccoon Brown Bat

Parameter1
) NOAEL(2) LOAEL(2) 'Test Body Weight

Soecies (kg) NOAEL' LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
4,4'-DDT 0.8 4 rat 0.35 1.7 8.3 1.4 6.9 0.36 1.8 1.9 9.7
Aldrin 0.2 1 rat 0.35 0.41 2.1 0.35 1.7 0.09 0.45 0.48 2.4
alpha-BHC 0.014 0.14 mink 1 0.04 0.38 0.03 0.3 0.01 0.08 0.04 0.44
Aloha-Chlordane 4.58 9.16 mouse 0.03 5.1 10.2 4.3 8.6 1.1 ' 2.2 6.0 12.0
Aroclor-1232 0.068 0.68 Oldfield mouse 0.014 0.06 0.63 0.05 0.5 0.01 0.14 0.07' 0.73
Aroclor-1242 0.069 0.69 mink 1 0.19 ' 1.9 0.16 1.6 0.04 0.4 0.2 2.2
Aroclor-1248 0.01 0.1 Rhesus monkey 5 0.04 0.40 0.03 0.3 0.01 0.09 0.05 0.47
Aroclor-1254 0.068 0.68 Oldfield mouse 0.014 0.06 0.63 0.05 0.5 0.01 0.14 0.07 0.73
Aroclor-1260 0.068 0.68 Oldfield mouse 0.014 0.06 0.63 0.05 0.5 0.01 0.14 0.07 0.73
beta-BHC 0.4 2 rat 0.35 0.83 4.1 0.69 3.5 0.18 0.89 0.97 4.83
delta-BHC 1.6 3.2 rat 0.35 3.3 6.6 2.8 5.5 0.7 1.4 3.9 7.7
Dieldrin 0.02 0.2 rat 0.35 0.04 0.41 0.03 0.3 0.01 0.09 0.05 0.48
Endosulfan I 0.15 1.5 rat 0.35 0.31 3.1 0.26 2.6 0.07 0.67 0.36 3.6
Endosulfan II 0.15 1.5 rat 0.35 0.31 3.1 0.26 2.6 0.07 0.67 0.36 3.6
Endosulfan Sulfate 0.15 1.5 rat 0.35 0.31 3.1 0.26 2.6 0.07 0.67 0.36 3.6
Endrin ,0.092 0.92 mouse 0.03 0.10 1.0 0.09 0.9 0.02 0.22 0.12 1.2
Endrin Aldehyde 0.092 0.92 mouse 0.03 . 0.10 1.0 0.09 0.9 0.02 0.22 0.12 1.2
Endrin Ketone ' 0.092 0.92 mouse 0.03 0.10 1.0 0.09 0.9 0.02 0.22 0.12 1.2
Gamma-BHC (Lindane) 8 80 rat 0.35 16.5 165.3 13.8 138.4 3.6 35.7 19.3 193.2
Gamma-Chlordane 4.58 9.16 mouse 0.03 5.1 10.2 4.3 8.6 1.1 2.2 6.0 12.0
Heptachlor 0.1 1 mink 1 0.27 2.7 0.22 2.2 0.06 0.58 0.31 3.1
Heotachlor Eooxide 0.1 1 mink 1 0.27 2.7 0.22 2.2 0.06 0.58 0.31 3.1
Methoxychlor 4 8 rat 0.35 8.3 16.5 6.9 13.8 1.8 3.6 9.7 19.3
Toxaohene 8 80 rat 0.35 16.5 165 13.8 138.4 3.6 35.7 19.3 193
DIOXINS AND FURANS (mQlkQ)
1,2,3,4,6,7,8-HoCDD 0.0016 0.016 rat 0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 7.1E-04 7.1E-03 3.9E-03 3.9E-02
1,2,3,4,6,7,8-HpCDF 0.0016 0.016 rat 0.35 3.3E-03 ,3.3E-02 2.8E~03 2.8E-02 7.1E-04 7.1E-03 3.9E-03 3.9E-02
1,2,3,4,7,8,9-HPCDF 0.0016 0.016 rat 0.35 3.3E-03 3.3E-02 2.8E-03 2.8E-02 7.1E-04 7.1E-03 3.9E-03 3.9E-02
1,2,3,4,7,8-HXCDD 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
1,2,3,4,7,8-HxCDF 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03'
1,2,3,6,7,8-HxCDD 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
1,2,3,6,78-HxCDF 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
1,2,3,7,8,9-HxCDD 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 ' 3.9E-04 3.9E-03
1,2,3,7,8,9-HXCDF 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
2,3,4,6,7,8-HxCDF 0.00016 0.0016 ' rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
1,2,3,7,8-PECDD 0.000001 0.00001 rat. 0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 4.5E-07 4.5E-06 2.4E-06 2.4E-05
1,2,3,7,8-PECDF 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
2,3,4,7,8-PECDF 0.000016 0.00016 rat 0.35 3.3E-05 3.3E-04 2.8E-05 2.8E-04 7.1E-06 7.1E-05 3.9E-05 3.9E-04
2,3,7,8-TCDD 0.000001 0.00001 rat 0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 4.5E-07 4.5E-06 2.4E-06 2.4E-05
2,3,7,8-TCDF 0.00001 0.0001 rat 0.35 2.1E-05 2.1E-04 1.7E-05 1.7E-04 4.5E-06 4.5E-05 2.4E-05 2.4E-04
1,2,3,4,6,7,8,9-0CDD 0.01 0.1 rat ,0.35 2.1E-02 2.1 E-01 1.7E-02 1.7E-01 4.5E-03 4.5E-02 2.4E-02 2.4E-01
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Mammals
Short-tailed S/:lrew Meadow Vole Raccoon .Brown Bat.

Test Body Weight
Parameter(1) NOAEL(2) LOAEL(2)

Soecies (ka) NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
1,2,3,4,6,7,8,9-0CDF 0.Q1 0.1 rat 0.35 2.1E-02 2.1E-01 1.7E-02 1.7E-01 4.5E-03 4.5E-02 2.4E-02 2.4E-01
TOTAL HpCDD 0.0016 0.016 rat 0.35 3.3E-Q3 3.3E-02 2.8E-03 2.8E-Q2 7.1E-04 7.1E-03 3.9E-03 3.9E-02
TOTAL HxCDD 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
TOTALPeCDD 0.000001 0.00001 rat 0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 4.5E-07 4.5E-06 2.4E-06 2.4E-05
Total HpCDF 0.0016 0.016 rat 0.35 3.3E-03 3.3E-Q2 2.8E-Q3 2.8E-02 7.1E-04 7.1E-03 3.9E-03 3.9E-02
Total HxCDF 0.00016 0.0016 rat 0.35 3.3E-04 3.3E-03 2.8E-04 2.8E-03 7.1E-05 7.1E-04 3.9E-04 3.9E-03
Total PeCDF 0.000016 0.00016 rat 0.35 3.3E-05 3.3E-04 .2.8E-05 2.8E-04 7.1E-06 7.1E-05 3.9E-05 3.9E-04
Total TCDD 0.000001 0.00001 rat 0.35 2.1E-06 2.1E-05 1.7E-06 1.7E-05 4.5E-07 4.5E-06 2.4E-06 2.4E-05
Total TCDF 0.00001 0.0001 rat 0.35 2.1E-05 2.1E-04 1.7E-05 1.7E-04 4.5E-06 4.5E-05 2.4E-05 2.4E-04·
EXPLOSIVES (mg/kg)
1,3Dinitrobenzene 0.04 0.107 rat 0.35 0.08 0.22 0.07 0.2 0.02 0.05 0.10 0.26
1,3,5-Trinitrobenzene 2.64 13.31 rat 0.35 5.5 ·27.5 4.6 23.0 1.2 5.9 6.4 32.1
2,4-Dinitrotoluene 0.2 1.5 beagle 10 1.0 7.2 0.80 6.0 0.21 1.5 1.1 8.4
2,4,6-Trinitrotoluene. 1.6 16 rat 0.35 3.31 33.1 2.8 27.7 0.71 . 7.1 3.9 38.6
2-Amino-4,6-dinitrotoluene NV NV NA NA
2-Nitrotoluene 20 200 rat 0.35 41.3 413 34.6 345.9 8.9 89.2 48.3 483
3-Nitrotoluene 20 200 rat 0.35 41.3 413 34.6 345.9 8.9 89.2 48.3 483
4-Amino-2,6-dinitrotoluene NV NV NA NA
4-Nitrotoluene 20 200 rat 0.35 41.3 413 34.6 345.9 8.9 89.2 48.3 483
Ammonia NV NV NA . NA
HMX· 3 7.5 mouse 0.03 3.4 8.4 2.8 7.0 0.7 1.8 3.9 9.8
Nitrobenzene (exo) NV NV NA NA
RDX 7 35 mouse 0.03 7.8 39.1 6.6 32.8 1.7 8.4 9.1 45.7
Tetrvl 1.3 13 rat 0.35 2.7 26.9 2.2 22.5 0.58 5.8 3.1 31.4
INORGANICS (malka)
Aluminum 1.93 19.3 mouse 0.03 2.2 ·21.6 1.8 18.1 0.5 4.7 2.5 25.2
Antimony 0.125 1.25 mouse 0.03 0.14 1.4 0.12 1.2 0.03 0.30 0.16 1.6
Arsenic 0.126 1.26 mouse 0.03 0.14 1.4 0.12 1.2 0.03 0.30 0.16 1.6
Barium 5.1 19.8 rat 0.435/0.35(3) 11.1 40.9 9.3 34.2 2.4 8.8 13.0 47.8
Bervllium 0.66 6.6 rat 0.35 1.4 13.6 1.1 11.4 0.3 2.9 1.6 15.9
Cadmium 1 10 rat 0.303 2.0 19.9 1.7 16.7 0.4 4.3 2.3 23.3
Chromium 3.28 13.14 rat 0.35 6.8 27.1 5.7 22.7 1.5 5.9 7.9 31.7
Hexavalent Chromium 3.28 13.14 rat 0.35 6.8 27.1 5.7 22.7 1.5 5.9 7.9 31.7
Cobalt 1.2 12 rat 0.35 2.5 24.8 2.1 20.8 0.5 5.3 2.9 29.0
Copper 11.71 15.14 mink 1 31.5 40.7 26.3 34.0 6.8 8.8 36.8 47.5
Cvanide 68.7 687 rat 0.273 133 1334 112 1116.7 29 288 156 1559
Iron 50 500 rabbit. 3.8 188 1875 157 1569.9 40 405 219 2191
Lead 8 80 rat 0.35 16.5 165 13.8 138.4 3.6 35.7 19.3 193
Manaanese 88 284 rat 0.35 182 587 152 491.2 39 127 212 686
Mercurv 0.015 0.025 mink 1 0.0 0.1 0.0 0.1 0.0 0.0 0.0471 0.0785
Nickel 40 80 rat 0.35 82.6 165 69.2 138.4 17.8 35.7 96.6 193.2
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, Mammals
Short-tailed Shrew Meadow Vole Raccoon Brown Bat

Parameter{l) NOAEl(2) LOAEl(2) , Test Body Weight
Species (kg) NOAEl ' lOAEl NOAEl LOAEl NOAEl lOAEl NOAEl lOAEl

Selenium 0.2 0.33 rat 0.35 0.4 0.7 0.3 0.6 0.1 0.1 0.5 0.8
Silver 1.81 18.1 mouse 0.03 2.0 20.2 1.7 16.9 0.4 4.4 2.4 23.6
Thallium 0.0074 0.074 rat ' 0.365 0:0 0.2 0.0 0.1 0.0 0.0 0.0 0.2
Vanadium 0.21 2.1 rat 0.26 0.4 4.0 0.3 3.4 0.1 0.9 0.5 4.7
Zinc 160 320 rat 0.35 330.6 661 2n 553.5 71.3 143 386 773

N!2!..§.;.
NV • No Value Established
1 ;. Note that all of the parameters listed on this table may not have been included in the Food Chain

Models for SWMUs 4,5,9, and 10. ' .
2 - The sources of these NOAElS and lOAElS are presented in the table titled ·Sources and Endpoints for NOAElS and lOAElS for Terrestrial Wildlife" in this appendix.

The NOAElS and lOAElS in the source tabl,e were divided by 10 if a subchronic study was the basis for the value~ Also, if only a NOAEl was available, the value
was multiplied by 10 to estimate thelOAEl and if only a lOAEl was available, the value was divided by 10 to estimate the NOAEl.

3'" Two separate studies were performed. The average body weight was 0.435 for the NOAEl and 0.35 for the lOAEl.

Derivation NOAEUlOAEl Equation:

Derived NOAEl = NOAEl*(test species bw!surrogate species maximum body weight)IIQ.25
Derived lOAEl =lOAEl*(test species bw!surrogate species maximum body weight)IIQ.25

Maximum body weight for surrogate wildlife species can be found in Appendix H,2.
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APPENDIX H.4

Literature-derived soil to earthworm wet weight bioaccumulation factors (BAF) are incorporated

into the f()od chain model for several pesticides and PAHs because not values were available in .

Sample et aI., (1998).

The average wet-weight BAFs for pesticides were calculated from field studies summarized in

Beyer (1990) (Appendix Table H.4-1).BAFs were calculated by dividing the worm concentration·

by the soil concentration (if the BAFs were not calculated within the study). Wet weight BAFs

were derived by multiplying the.dry weight BAF by 0.16 which is the percent solids of soil

invertebrates (Sample et.al., 1997).. The compost studies were not used in the calculation of the

average BAFs because properties of. the compost may be different than soil. For DDT, the BAFs

that were used. in the calculation ranged from 0.8 to 4.9 yielding an average of 2.09. For dieldrin,

BAFs ranged from 0.14 to 4 with an average of 1.06. G.amma-BHC had an average BAF of 2.85

from data that ranged from ·1.5 to 4.2. For heptachlor an 11-year field study resulted in an

average BAF of 1.6. For all of these pesticides, the average BAF was used in both conservative.

and average input food chain models, primarily hecause of the· limited data that were available.·

The average soil to earthworm BAF used to estimate PAH concentration was 0.097 from Ma et al.

(1998). This value is based on the worm wet weightand is normalized for percent organic carbon

in the soil and percent lipids of the worms (1.2%). The BAFs that were used to calculate the

average ranged from 0.026 to 0.257 (Appendix Table H.4-2). These BAFs are consistent with

other values found in the literature. For example, BAFs for individual PAHs in Beyer (1990)

ranged from 0.0082 to 0.107 (wet weight) with an. average BAF of 0.41 (Appendix Table H.4-2).

For the conservative food chain model, 0.257 [the maximum BAF from Ma et al. (1998)] was used

.while the average BAF of 0.097 was used for the average food chain model.

For eyaluating risks to piscivorous wildlife (Le., belted kingfisher and raccoon), fish concentrations

were estimated from sediment concentrations using Biota Sediment Accumulation Factors

BSAFs). However, a limited number of parameters were only detected in the surface water.

Therefore, fish concentrations were estimated by multiplying the surface water co.ncentrations hy

bioconcentration factors. (BCFs). The following BCFs were incorporated into· the food chain

model for piscivorous wildlife (ORNL,.2001):

Parameter BCF
RDX 190
2,4,6-Trinitrotoluene 33
2,4-0 47



Appendix Table H.4-3 presents the BAFs and BSAFs for plants, earthworms, fish, and sediment

invertebrates.
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APPENDIX H.4

Literature-derived soil to earthworm wet weight bioaccumulation factors (BAF) are incorporated

into the food chain model for several pesticides and PAHs because not values were available in

Sample et aI., (1998).

The average wet-weight BAFs for pesticides were calculated from field studies summarized in

Beyer·(1990) (Appendix Table HA-1). BAFs were calculated by dividing the worm concentration'

by the soil concentration (if the BA~s were not calculated within the study). Wet weight BAFs

were derived by multiplying the dry weight BAF by 0.16 which is the percent solids of soil

invertebrates. (Sample et. aI., 1997). The compost studies were not used in the calculation of the

average BAFs because properties of the compost may be different than soil. For DDT, the BAFs

· that ~ere used in the calculation ranged from 0.8 to 4.9 yielding an average of 2.09. For dieldrin, .

BAFs ranged from 0"14 to 4 with an average of 1.06.' Gamma~BHC had an average BAF of 2.85

.. from data that' ranged from 1.5 to 4.2. For heptachlor an 11-year field study resulted in an'

average BAF of 1.6. For all of these pesticides, the average BAF was used in both conservative

and average input food chain models, primarily because of the limited data that were available.

· The. average soil to earthworm BAF used to estimate PAH concentration was 0~097 from Ma et al.

(1998). This value is based on the worm wet weight and is normalized for percent organic 'carbon

in the soil and percent lipids of the worms (1.2%). The BAFsthat were used to' calculate the

average. ranged from 0.026 to 0.257 (Appendix Table H.4-2). These BAFs are consistent with

other values found in the literature. For example, BAFs for individual PAHsin Beyer (1990)

ranged from 0.0082 to 0.107 (wet weight) with an average BAF of 0041 (Appendix Table HA-2):

For the conservative food chain model, 0.251 [the maximumBAF from Ma et al. (1998)] was used

while the ~verage BAF of 0.097 was used for the average food chain' model.

For evaluating risks to piscivorous wildlife (Le., belted kingfisher and raccoon), fish concentrations

were. estimated from sediment concentrations using Biota Sediment Accumulation Factors

BSAFs). However, a limited number of parameters were only detected in the surface water.

·Therefore, fish concentrations were estimated by multiplying the surface water concentrations by

bioconcentration factors (BCFs). The following BCFs were incorporated into the food chain

model for piscivorous wildlife (ORNL, 2001):

Parameter BCF
RDX 190
2,4,6-Trinitrotoluene 33
2,4-0 47
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AppendixTable H.4-3 presents the BAFs and BSAFs for plants,earthworms, fish, and sediment

invertebrates.
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TA.H.4-1

EARTHWORM BAFS FOR PESTICIDES
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

PAGE 1 OF1

Worm Worm Soil Dry Wet
Cone. Cone. Cone. Weight Weight(1)

Parameter (dry weight) (wet weight) . (dry weight) BAF BAF Reference Comments
DDT· NA NA NA 5 0.80 1 soil type unknown (11-vear field studY)

0.5 . NA 1 0.5 0.080 2 compost lab
6.9 NA 4· 1.7 0.28 2 composf lab
37 NA 16 2.3 0.37 2 . compost lab
159 NA 64 2.5 0.40 2 compost lab
NA NA NA 9 1.44 3 aaricultural soil (1.36 ppm DDT in soil)
NA NA NA NA 1.2-4.9 . 4 aQricultural soil (0.94 ppm DDT in soil)

Average wet weight BAF from field studies (2) NA 2.09

Dieldrin NA NA NA 8 1.28 1 soil type unknown (11-year field study)
NA NA NA 2.4 0.38 2 compost (lab) (17 ppm dieldrin in compost)
NA NA NA 5.6 0.90 2 compost (lab) (17 ppm dieldrin in compost)
NA 18.4 25 NA 0.74 5 comoost (20-day lab study)
NA 24.4 25 . NA 0.98 5 compost (20-day lab study)
NA 4.6 10 NA 0.46 6 90-day lab study
NA 9.7 30 NA 0.32 6· 90-dav lab studY
NA 12.4 50· NA 0.25 6 90-day lab study
NA 13.9 .100 NA 0.14 6 90-day lab studY
NA NA NA NA 0.97"4 4 aQricultural soil (1.36 ppm total aldrin and dieldrin in soil)

Average wet weight BAF from field studies (2) NA 1.06

tachlor I NA I NA I NA I 10 I 1.6 I 4 I soil
Averaae wet weiaht BAF from field studies I NA

BAF - bioaccumulation factor =worm concentratiorilsoil concentration
1 - Wet weight BAF was calculated by multiplying the dry weight BAF by 0.1"6 [percent solids of soil invertebrates (Sam"ple et aI., 1997)].
2 • The compost studies were not used in calculation of average BAF because the properties of the compost may be different than soil.

The compost studies were presented for informational purposes only. "

References
1 - Beyer and Gish, 1980 and Beyer and Krynitsky, 1989
2 - Davis, "1971
3· Gish, 1970
4 • Wheatly and Hardman, 1968
5 - Jeffries and Davis, 1968

" 6 - Venter and Reinecke, 1985



TABLE H.4-2

LITERATURE DERIVED EARTHWORM BAFS FOR PAHS
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA

STUDY USED FOR FOOD CHAIN MODEL

Soil Wet-Weight BAFs(1) Dry-Weight BAFs(2) Soil Type
OTl 0.081 0.506 Silty clay loam
OT2 0.026 0.163 Liqht sandy loam
OT3 0.105 0.656 Silty clav loam
OT4 0.257 1.606 Silty clay loam
OT5 0.192 1.200 Silty clay loam
OT6 0.091 0.569 Silty clav loam

, GPl 0.069 0.431 Silty clay loam
GP2 0.072 0.450 Silty clay loam
GP3 0.062 0.388 Silty clay loam
GP4, 0.11 0.688 Silty c1av
GP5 0.042 0.263 Silty clay
GP6 0.062 0.388 Silty clav
Minimum BAF 0.026 0.163
Maximum BAF 0.257 1.606

AveraQe BAF 0.097 0.609
Not s:
Source of data is Ma et al., (1998).
1 - BAFs from the study are based on wet weight and normalized to the perce'nt of organic carbon and percent lipids.
2 - These BAFs were calculated by dividing the dry weight BAF by 0.16 (percent solids of an earthworm).

Notes: •
1 - Source of data is Table 25 in Beyer (1990).
2 - Wet-weight BAF was calculated by multiplying the dry weight BAF by 0.16 (percent solids of an earthworm).
NO - No data available '

Earthworm Bioaccuumlllation Factors(1)
Soil Earthworm

Concentration Concentration BAF " BAF

Chemical (mCl!ka) (mCl!kQ) . .(dry weiQht) (wet weiQht)(2)
, Acenaphthylene NO NO ND NO

Anthanthrene 1.2 0.11 0.092 0.015
Anthracene 0.92 0.047 0.051 0.008
Benzo a anthracene 2 0.25 0.13 0.020
Benzo alpryene 3.8 1.3 0.34 0.055
Benzo b fluoranthene 2.6 0.83 0.32 0.051
Benzo e)pryene 2.1 0.91 0.43 0.069
Benio :q,h,i)perylene 4.5 1.1 0.24 0.039
Benzo k)fluoranthene 1.5 0.38 0.25 0.041
Chrysene 2 0.35 0.18 0.028
Oibenzo a,i)pyrene 1.4 0.44 0.31 0.050
Oibenio(a,j)anthracene . 0.87 0.32 0.37 0.059
Fluoranthene 2.4 0.19 0.079 0.013
Fluorene NO ND NO NO
Indeno l,2,3-cd)pyrene 3.1 1.3 0.42 0.067
Naphthalene NO NO NO NO'
Pervlene 1.2 0.3 0.25 0.040
Phenanthrene 2.3 0.28 0.12 0.019
Pvrene 2.5 0.23 0.092 0.015"
Triphenylene 1.3 0.87 0.67 0.107

Minimum ElAF 0.051 0.0082
MaximumBAF 0.669 0.107,

Averaae BAF 0.256 0.041



T.H.~3
BAFS AND/OR BSAFS FOR PLANTS, EARTHWORMS, FISH, AND SEDIMENT INVERTEBRATES

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA
PAGE 1 OF4

~.

Chemicals
Volatile 0 .~_..._-
Acetone 1.10E+01 UOE+01 1.ooE+OO 1.00E+OO 1.00E+00 1.00E+00 1.ooE+OO 1.00E+OO
Benzene 4.70E-Q1 4.70E-01 1.00E+OO . 1.00E+OO 1.00E+00· 1.00E+OO 1.ooE+OO 1.00E+00
Bromodichloromethane 4.70E-Q1 4.70E-01 1.00E+OO 1.00E+OO 1.00E+00. 1.00E+OO 1.ooE+OO 1.00E+OO
2-Butanone· 5.40E+OO 5.40E+00 1.00E+OO . 1.00E+OO 1.00E+00 1.00E+OO 1.00E+00 1.00E+00
Carbon Disulfide 4.10E-Q1 4.10E-Q1 1.00E+OO 1.00E+OO .1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
Carbon Tetrachloride 1.80E-01 1.80E-01 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
Chloroform 5.30E-01 5.30E-Q1 1.00E+OO 1.00E+OO . 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
Chlorobenzene 1.80E-01 1.80E-01 1.00E+00 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
Chloromethane 2.30E+OO 2.30E+OO 1.00E+00 1.00E+OO 1.00E+OO· . 1.00E+OO 1.00E+00 1.00E+00
l,l-0ichloroethane 7.00E-Q1 7.00E-01 1.ooE+00· 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
l,l-0ichloroethene 7.00E-01 7.00E-01 1.00E+00 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
l,2-0ichloroethene (TOlal) . 4.10E+OO 4.10E+OO 1.ooE+OO 1.00E+OO. 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
cis-1,2-Dichloroethene 6.10E-01 6.10E-01 1.00E+OO 1.00E+00 1.ooE+OO 1.00E+00 1.00E+OO 1.00E+00
Ethylbenzene 1.20E-01 1.20E-01 1.00E+OO 1.00E+OO 1.ooE+OO 1.00E+00 1.00E+OO 1.00E+OO
Isophorone 8.00E-01 8.00E-Q1 l'ooE+OO 1.00E+OO 1.ooE+00 1.00E+00 1.00E+OO 1.00E+OO
Methylene Chloride 1.40E+OO 1.40E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO· 1.00E+OO
Styrene 1.60E-01 1.60E-01 l'ooE+OO 1.00E+00 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO
Tetrachloroethene 2.40E-01 2.40E-01 ·1.00E+OO 1.00E+00 1.00E+OO 1.00E+00 .1.00E+OO 1.00E+OO
Toluene 2.10E-01 2.10E-01 l~OOE+OO ·1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
1,1,1-Trichloroethane 2.70E-01 2.70E-01 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
1,1 ,2,2-Tetrachloroethane 3.10E-01 3.10E-01 1.00E+OO 1.00E+OO 1.00E+00. 1.00E+OO 1.00E+00 1.00E+00
1,1,2-Trtchloroethane 5.30E-Q1 5.30E-01 1.00E+OO 1.00E+00 1.00E+00 1.ooE+OO 1.00E+OO 1.00E+00
2-Hexanone 1.20E+OO 1.20E+OO 1.00E+OO 1.001:+00 ·1.00E+00 1.00E+OO 1.00E+00 1.00E+00
4-Methyl-2-pentanone 1.60E+OO 1.60E+OO 1.00E+OO 1.00E+00 1.00E+00 1.00E+OO 1.00E+00 1.00E+00
Trichloroethene 3.10E-01 3.10E-01 1.00E+OO 1.00E+00 1.00E+00 1.00E+00 .1.00E+00 1.00E+00
Vinyl Chloride 1.20E+OO 1.20E+OO 1.00E+OO 1.00E+00 1.00E+00 1.00E+00 1.00E+OO 1.00E+OO
Xylenes, Total 1.10E-01 1.10E-01 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.ooE+OO 1.00E+OO
5emivolatile OrClanics
l,2-Dichlorobenzene 8.20E-02 8.20E-02 2.57E-01 9.70E-02 1.00E+00 1.ooE+OO 1.ooE+OO 1.00E+00
1,4-Dichlorobenzene 8.20E-Q2 8.20E-02 . 2.57E-Q1 9.70E-Q2 1.00E+OO 1.00E+00 1.00E+OO 1.00E+00
2,2'-Oxvbis(1-Chloropropane) 2.50E-01 2.50E-01 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00 .1.00E+OO 1.00E+OO
2,4-0 . 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
2-Methylnaphthalene . 4.20E-02 4.20E-02 2.57E-01 9.70E-02 1.00E+00 1.00E+OO 1.00E+00 1.ooE+00
2-Methylphenol 6.10E-01 6.10E-01 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+00
4"Chloro-3-Methvlohenol ·1.23E-Q1 1:23E-Q1 1.00E+OO 1.00E+OO 1.00E+00 1.ooE+00 1.00E+OO 1.00E+00
4-Nitroaniline 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00
4-Nitroohenol 6.10E-Q1 6.10E-01 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00
2,4,5-Trichloroohenol 4.80E-Q2 4.80E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO
2,4,6-Trichlorophenol . 5.50E-02 5.50E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
2,4,5-T 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
Acenaohthene 2.50E-02 2.50E-02 2.57E-01 9.70E-02 2.90E-Q1 2.90E-01 1.00E+OO 1.00E+OO
Acenaohthylene 5.50E-02 5.50E-02 2.57E-01 9.70E-Q2 2.90E-01 . 2.90E-01 1.00E+OO . ~.OOE+OO
Anthracene 2.20E-02 2.20E-Q2 2.57E-01 9.70E-Q2 2.90E-01 2.90E-01 1.00E+OO 1.ooE+00
Benzo(a)anthracene 3.80E-Q3 3.80E-03 2.57E-01 9.70E-02 . 2.90E-01 2.90E-01 1.00E+OO 1.00E+00
Benzo(a)ovrene 2.20E-Q3 2.20E"03 2.57E-Q1 . 9.70E-02 2.90E-Q1 2.90E-01 1.00E+OO 1.00E+OO
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Plant BAFsI1;2) Earthworm BAFs(3) Fish BAFs/BSAFsI6/ Sediment Invertebrate BAFs/BSAFs\6)

Chemicals Conservative(6) AveraQel6/ Conservativel6/ AveraQel6/ Conservativel6) AveraQel6/, Conservativel6l , AveraQe(6
)

Benzo blfluoranthene 2.20E-03 2.20E-03, 2.S7E-01 ' 9.70E-02 2.90E~01 2.90E-01 1.00E+OO 1.00E+OO
Benzo ta,h,ilpervlene ,1.10E-03 1.10E-03 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Benzo klFluoranthene 8.80E-04 8.80E-04 2.S7E-01 9.70E-02 ' 2.90E-01 '2.90E-01 1.00E+OO 1.00E+OO
Bis(2-ethvlhexyilphthalate '1.10E-02 1.10E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO .'

BuMbenzvl Phthalate 1.10E-02 1.10E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Carbazole 4.80E-02 4.80E-02 , 1.00E+OO 1.00E+OO 2.90E-01 2.90E-01 1.00E+OO. 1.00E+OO
Chrvsene 3.80E-03 3.80E-03 ,2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Dibenzo(a,hlAnthracene 8.80E-04 8.80E-04 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 l.00E+OO 1.00E+OO
Dibenzofuran 3.14E-02 3.14E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Diethvlphthalate 2.70E-01 2.70E-01 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Di-n-butyl Phthalate 1.10E-02 1.10E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Di-n-ocM Phthalate 3.60E-OS 3.60E-oS 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Dinoseb 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Fluoranthene 1.10E-02 1.10E-02 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Fluorene ' 2.20E-02 2.20E-02 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Hexachloroethane 4.20E-02 4.20E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Indeno(1.2,3-cdlpvrene 1.10E-03 1.10E-03 2.S7E-01 9.70E-02 2.90E-01 . 2.90E-01 1.00E+OO 1.00E+OO
Naphthalene 9.40E-02 9.40E-02 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Pentachlorophenol 2.90E-03 2.90E-03 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Phenanthrene 1.70E-02 1.70E-02 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Phenol 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO

IPyrene 1.10E-02 1.10E-02 2.S7E-01 9.70E-02 2.90E-01 2.90E-01 1.00E+OO 1.00E+OO
Pesticides! PCBs
4,4'-ODD 3.30E-03 3.30E-03 1.00E+OO 1.00E+OO 2.80E-01 2.80E-01 1.00E+OO 1.00E+OO
4,4'-ODE 3.80E-03 3.80E-03 1.00E+OO 1.00E+OO 7.70E+OO 7.70E+OO ' 1.00E+OO 1.00E+OO
4,4'-ODT 1.60E-03 1.60E-03 2.09E+OO 2.09E+OO 1.67E+OO . 1.67E+OO 1.00E+OO 1.00E+OO
Aldrin 1.40E-01 1.40E-01 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Alpha-Chlordane S.OOE-03 S.OOE-03 1.00E+OO 1.00E+OO 4.77E+OO 4.77E+OO 1.00E+OO 1.00E+OO
Aroclor-1232 1.10E-01 1.10E-01 2.55E+OO 1.07E+OO 1.8SE+OO 1.8SE+OO 1.86E+01 1.0SE+01
Aroclor-1242 3.20E-02 3,20E-02 2.SSE+OO 1.07E+OO 1.8SE+OO 1.8SE+OO 1.86E+01 1.0SE+01
Aroclor-1248 3.30E-03 3:30E-03 2.SSE+OO 1.07E+OO 1.8SE+OO ' 1.8SE+OO 1.86E+01 1.0SE+01
Aroclor-12S4 2.S0E-03 2.50E-03 2.SSE+OO 1.07E+OO 1.8SE+OO f.8SE+OO 1.86E+01 1.0SE+01
Aroclor-1260 S.90E-04 S.90E-04 2.SSE+OO 1.07E+OO 1.8SE+OO 1.8SE+OO 1.86E+01 ,1.0SE+01
Dieldrin 1.70E-02 1.70E-02 1.06E+OO 1.06E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Gamma-Chlordane S.OOE-03 S.OOE-03 1.00E+OO 1.00E+OO 2.22E+OO 2.22E+OO 1.00E+OO 1.00E+OO
Heptachlor 2.S0E-02 2.S0E-02 1.60E+OO 1.60E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO'
Endosulfan I 6.70E-02 6.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO '1.00E+OO 1.00E+OO
Endosu~an II 6.70E-02 6.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Endosulfan Sulfate 6.70E-02 6.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Endrln 1.70E-02 1.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Eridrln Aldehyde 1.70E-02 1.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Endrln Ketone 1.70E·02 1.70E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
HeptachlOr Epoxlde S.70E-03 S.70E-03 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Methoxvchlor ' 2.20E-02 2.20E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
alpha,BHC 4~20E-02 4.20E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO ' 1.00E+OO 1.00E+OO
beta-BHC 3.70E-02 3.70E-02 1.00E+OO 1.00E+OO' 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
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Dioxins

Plant BAFs(l,2) Earthworm BAFs(3) Fish BAFslBSAFsl51 Sediment Invertebrate BAFslBSAFs(5/
Chemicals Conservative(6) Average(6) Conservative(61 Averagel6/ Conservative(6j . Average(61 Conservativel6/ . Average(6j

delta-SHC 1.80E-Ql 1.80E-Ol 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
gamma-SHC (Lindane) 5.50E-Q2 5.50E-02 2.85E+OO 2.85E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
Toxaphene 1.30E-Q2 1.30E-02 1.00E+OO 1.00E+OO 1.80E+OO 1.80E+OO 1.00E+OO 1.00E+OO
EXDloslves
2.4,6-Trinitrotoluene 3.60E-01 3.60E-Ol 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
2-Nitrotoluene 3.60E-01 3.60E-Ql 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
1,3,5-Trinitrobenzene 1.60E+OO 1.60E+OO 1.00E+OO 1.00E+OO 1.00E+OO. 1.00E+OO 1.00E+OO 1.00E+OO
4-Nitrotoluene 3.10E-Ol 3.10E-Ol 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
RDX 9.40E-Q2 9.40E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
4-Amino-2,6-dinitrotoluene 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
HMX 3.50E+OO 3.50E+OO 1.00E+OO 1.00E+OO 1.00E:+-OO 1.00E+OO 1.00E+OO 1.00E+OO
Nitrobenzene (exP) 7.00E-Ol 7.00E-Ql 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
1;3 Dinitrobenzene 9.10E-Ol 9.10E-Ql 'l.00E+OO 1.00E+OO 1.00E+OO ' 1.00E+OO 1.00E+OO 1.00E+OO
2-Amino-4,6-dinitrotoluene 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Tetry! 5.30E-Ol 5.30E-Ol 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
3-Nitrotoluene 3.10E-Ql 3.10E-Ol 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
2,4-Dinitrotoluene 5.30E-Ol 5.30E-Ql 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Dioxins
l,2,3,4,6,7,8-HPCDD 2.40E-04 2.40E~04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-Q2 1.00E+OO 1.00E+OO
l,2,3,4,6,7,8-HPCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,4,7,8,9-HPCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,4,7,8-HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO. 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,4,7,8-HXCDF 2.40E-Q4 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
1,2,3,6,7,8-HXCDD 2.40E-04 2.40E-04 3.56E+OO . 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,6,7,8-HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,7,8,9-HXCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
1,2,3,7,8,9-HxCDF . 2.40E-04 2.40E-Q4 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,7,8-PECDD 1.30E-03 1.30E-Q3 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
l,2,3,7,8-Pecdf 8.90E-04 8.90E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
2,3,4 6,7,8-HXCDF 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02. 1.00E+OO 1.00E+OO
2,3,4,7,8~PECDF. 7.50E-04 7.50E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
2,3,7,8-TCDD 8.80E-04 8.80E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
2,3,7,8-TCDF 3.20E-03 3.20E-Q3 3.56E+OO 1.76E+OO 5.90E-02 5.90E-02 , 1.00E+OO 1.00E+OO
1,2,3,4,6,7,8,9-0CDD 6.20E-05 6.20E-05 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
1,2,3,4,6,7,8,9-0CDF 7.90E-05 7.90E-05 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
TOTAL HPCDD 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
TOTAL HXCDD ' 2.40E-04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
TOTALPECDD 1.30E-03 1.30E-03 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
Total HPCDF 2.40E-Q4 2.40E-04 ,3.56E+OO· 1.76E+OO 2.50E-Q2 2.50E"02 1.00E+OO 1.00E+OO
Total HXCDF 2.40E~04 2.40E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
Total PECDF 8.90E-04 8.90E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
Total TCDD 8.80E-04 8.80E-04 3.56E+OO 1.76E+OO 2.50E-02 2.50E-02 1.00E+OO 1.00E+OO
Total TCDF 3.20E-03 3.20E-03 3.56E+OO 1.76E+OO 5.90E-02 5.90E-02 1.00E+OO 1.00E+OO
OrQanophosphorus Pesticides

IChlorpvrifos 6.50E-03 6.50E-03 1.00E+OO· 1.00E+OO 1.80E+OO I 1.80E+OO I 1.00E+OO I 1.00E+OO I
'Diazinon I 4.75E-02 I 4.75E-Q2 I 1.00E+OO I 1.00E+OO I 1.80E+OO I 1.80E+OO , ' 1.00E+OO , 1.00E+OO ,

,/
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Plant BAFsI1 ,2) I Earthworm BAFs(3) Fish BAFslBSAFsIS
) Sediment Invertebrate BAFslBSAFs1S

)

Chemicals Conservative(6) Average(6) Conservative(6) Average(6) Conservative(6) Average(6) Conservative(6) Average(6),

Inorganics
Aluminum 1.50E·03 8.61E·04 1.89E-02 6.88E-03 1.00E+OO 1.00E+00 1.00E+00 1.00E+00
Antimony 3.42E-03 3.06E·03 1.00E+00 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
Arsenic 3.31 E-01 1.13E-Q2 8.37E-02 3.58E·02' 1.00E+OO 1.00E+OO 2.00E-01 4.15E·02
Barium 1.43E-01 4.68E-Q2 2.56E·02 1.46E·02 1.00E+00 1.00E+OO . 1'.OOE+OO 1.00E+00
Bervllium 2.50E·03 2.50E·03 1.89E-01 7.20E-03 1.00E+OO 1.00E+00 1.00E+OO 1.00E+00
Cadmium 9.75E-01 1.76E·01 . 6.51E+OO 1.23E+00 1.00E+OO 1.00E+00 2.32E+OO 1.74E-01
Calcium 1.81E+OO 3.56E-01 3.03E-01 6.74E-Q2 1.00E+OO 1.00E+00 1.00E+00 1.00E+OO
Chromium 2.52E·02 1.23E-D2 5.06E-o.1 4.90E-02 1.00E+OO 1.00E+OO 1.36E-01 2.90E-02
Cobalt 7.44E-03 2.24E-03 4.66E·02 1.95E-02 1.00E+OO .1.00E+OO 1.00E+00 1.00E+OO
Copper 1.88E·01 3.72E·02 2.45E·01 8.24E-02 1.00E+OO 1.00E+OO 1.52E+OO 4.51E-01
Hexavalent Chromium 2.52E·02 1.23E·02 5.06E·01 4.90E-02 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+00
Cyanide 1.80E+OO 1.80E+00 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Iron 3.00E·03 1.28E-Q3 1.25E-02 5.76E·03 1.00E+OO 1.00E+OO 1.00E+00 1.00E+00
Lead 1.40E·01 1.17E-02 2.44E·01 4.26E-Q2 1.00E+00 1.00E+OO 1.76E-Q1 2.06E·02
Magnesium 6.18E-01 2.43E-01 6.80E-02 2.70E·02 , 1.00E+OO 1.00E+OO , 1.00E+00 1.00E+OO
Manganese 7.02E-02 2.38E-02 1.98E·02 8.64E-03 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO
Mercury 1.50E+00· 1.96E·01 3.30E+00 2.71E-01 1.00E+OO 1.00E+00 8.32E-01 3.29E-01
Nickel 4.23E-01 5.40E·03 7.57E-01 1.69E:.o1 1.00E+00 1.00E+OO 6.73E-Q1 1.41E·01
Potassium ' 3.38E+OO 1.68E+OO 9.54E·01 2.79E-01 1.00E+OO 1.00E+OO 1.00E+OO ,1.00E+OO
Selenium 9.04E-Q1 2.02E-01 2.14E·01 1.58E-01 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Silver 1.10E·02 4.20E·03 2.45E+OO 3.27E-01 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO
Sodium 2.46E-01 5.76E-02 1.03E+01 6.92E-Q1. 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO
Thallium 1.00E-03 , 1.00E-03 1.00E+OO 1.00E+OO 1.00E+00 1.00E+OO 1.00E+OO 1.00E+00
Tin 3.00E·01 3.00E-01 1.00E+OO . 1.00E+OO 1.00E+00 1.00E+OO ·1.00E+OO 1.00E+OO
Vanadium 2.91E-03 1.46E-03 1.41 E·02 6.72E-03 1.00E+OO 1.00E+OO 1.00E+OO 1.00E+OO
Zinc 5.46E·01 1.10E·01 2.06E+00 5.12E-01 1.00E+OO 1.00E+OO 2.18E+00 5.61E-01

Notes:
BAF - Bioaccumulation Factor ,
BSAF - Biola Sediment Accumulation Factor
1 • ORNL (2001) for organics; only one value is available for conservative and average exposures. ,
2 • Sample et al., (1997) for inorganics; conservative value is 90th percentile; average value is median value.

'3 - ORNL (September, 1998) for all chemicals; conservative value is 90th percentile; average value is. median value.
4 - U.S. EPA, September 1997; only one value is available for conservative and average exposures. '

, 5 - ORNL (August, 1998) for all chemicals; conservative value is 90th percentile; average value is median value.
6 - Conservative and average refers to the exposure scenarios for which the uptake factors are used.

The plant and invertebrate uptake factors from Sample (1997) and ORNL (September 199'8) were multiplied by 0.3 and 0.16'
to cOnvert the uptake factors for plants and earthworms, respectively, from dry weight to wet weight.

Default value of 1 is assigned to parameters without uptake factors.
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SWMU 4 - McComish Gorge



kg
, kg/day

Uday
kg/day

Cs ; Contaminant concentration in sediment
Cw; Contaminant concentration in water
.cv ; Contaminant conc. in fish (;sed cone.' Biotranster Factor'% lipid)/average % TOG
Average % TOC is not in the Cv equation for lnorganics
H;HRlCA' (Assume; to 1 for maximum exposure)

Body Weight; BW
Food Ingestion Rate; If
Water Ingestion Rate; Iw
Soil Ingestion Rate - Is
Home Range; (HR)
Contaminated Area; (CA)

0.136
0.07560
0.01670
0.00152

Assume 100% on sije
Assume equal to home range ,

Dose;[(If*Ci+ls'Cs+Iw"Cw)H)/BW Belted Kingfisher
Conservative Inputs

SWMU 4 - MCCOMISH GORGE
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED KINGFISHER· CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Definijlons.
HQ - Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

,Max. Sed.
Concentration

'(mg/kg)Parameters

Semi Volatiles.
BENZOIAIANTHRACENE 4.20E-<l2 O.ooE+oo 2.90E-01 3.69E-02 2.10E-02 2.ooE+00 2.00E+01 1.05E-02 1.05E-Q3

BENZOIAIPYRENE 4.70E-<l2 O.ooE+oo 2.90E-01 4..13E-<l2 2.35E-02 2.ooE+00 2.00E+01 1.16E-02 1.16E-Q3

DIBENZO A,H ANTHRACENE 1.40E-<l2 O.ooE+oo 2.90E-Q1 1.23E-02 7.01E-03 2.ooE+OO 2.00E+01 3.50E-03 3.50E-04 '

PYRENE 7.ooE-<l2 O.ooE+oo 2.90E-01 6.15E-02 3.50E-Q2 2.ooE+00 2.00E+01 1.75E-02 1.75E-03..



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant conc. in fish (=sed cone.' Biotranster Factor'% Iipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Sediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.152 " kg
0.069 kg/day
0.017 Uday

0.001378 kg/day
Assume 100"k on sije
Assume equal to home range

-Dose=!(lf'Ci+ls'CS+lw'Cw)H]/BW Belted Kingfisher
Average Inputs

SWMU 4 • MCCOMISH GORGE
TERRESTRIAL W1LOUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED K1NGRSHER· AVERAG"E INPUTS
NSWC CRANE, INDIANA

Parameters

semi-Volatiles

Avg. Sed.
Concentration

(mglkg)

Avg.SW
Concentration

(mgIL) .

Fish
Concentration

(mglkg)

Definnlons.
HQ - Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

BENZO(AIANTHRACENE 2.11E-02 O.ooE+OO 2.90E-01 1.85E-03 1.03E-03 2.ooE+00 2.00E+01 5.15E-04 5.15E-05
BENZOIAIPYRENE 2.25E-02 O.OOE+OO 2.90E-Q1 1.98E-03 1.10E-03 2.ooE+00 - 2.00E+01 5.50E-04 5.50E-05
DIBENZOIA,HIANTHRACENE 7.70E-03 O.OOE+OO - 2.90E-01 6.76E-04 3.76E-04 2.00E+OO 2.00E+01 1.88E-04 1.88E-Q5
PYRENE 3.63E-02 O.OOE+OO 2.90E-01 3.19E-03 1.77E-03 2.ooE+00 2.00E+01 8.87E-04 8.87E-05..



SWMU 4· MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTSQUOTIENT CALCULATION

BOBWHITE QUAIL - CONSERVATIVE INPUTS
NSWC CRANE,INDIANA

Cs = Contaminant concentration in soli
.Cw = Contaminant concentration In water
Cv = Contaminant conc. in vegetation.(=soi/ conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maJ<imum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soi/lngestion Rate = (Is)
Home Range = (HR)

• Contaminated Area = (CA)

0.1620000 kg
0.0164000 kg/day
0.0231000 L1day
0.0013450 kg/day

Assume 100% on site
Assume equal to home range

DOSE:l=[(lf'Cv+IS'Cs+lw'Cw)HYBW Bobwhite Quail
Conservative Inputs.

Parameter
Semi-Volatiles
IBenzo(a)pyrene 3.00E+00 O.ooE+OO 2.20E-03 6.60E-Q3 . I 2.56E-02 2.00E+OO 2.00E+01 I 1.28E-02 11.28E-031
Pesticides

14,4'-DDT 3.21E-02 O.OOE+OO 1.60E~03 5.13E-05 2.71E-04 2.80E-03 2.80E-Q2 I 9.69E-Q21 9.69E-Q31
Herbicides

Deflmlions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
ItVALUEI - Value could not be c!'llculated

12,4-D I 4.50E-02 I O.OOE+OO I 1.00E+OO I 4.50E-02 I 4.93E-03 I NV I NV I ItVALUEII ItVALUEII
IPentachloroohenol I 2.20E-01 I O.OOE+OO I 2.90E-Q3· I 6.38E-Q4 I 1.89E-Q3 .J NV I NV I ItVALUEII ItVALUEII
Inorganlcs

ICadmium I 1.40E+OO I O.OOE+OO I 9.75E-01 I. 1.37E+00. I 1.50E-01 1.45E+OO I 2.00E+01 I 1.03E-01 I 7.49E-Q3 I
ICoDDer I 1.79E+01 I 2.50E-Q3 I .1.88E-Q1 I 3.35E+00 I 4.88E-01 4.70E+01 I 6.17E+01 11.04E-0217.91E-031
IZlnc I 9.01E+01 I 2.05E-02 I 5.46E-01 I 4.92E+01 I 5.73E+OO 1.45E+01 I 1.31 E+02 I 3.95E-01 I 4.38E-Q2 I...

••



Cs = Contaminant concentratiori in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc·. in vegetation (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (II)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

I

0.1770000 kg
0.0144000 kg/day
0.D184000 Uday
0.0011810 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(II*Cv+ls·Cs+lw·Cw)(H)YSW Bobwhite Quail
Average Inputs

. SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL - AVERAGE INPUTS
NSWC CRANE, INDIANA"

Parameter
Semi-Volatiles

IBenzo(a)pyrene 5.48E-01 O.ooE+OO 2.20E-03 1.21 E-03 3.75E-03 2.ooE+OO 2.ooE+01 I 1.88E-03 11.a8E-04 I
Pesticides

14,4'-DDT '1 1.30E-02 O.OOE+OO 1.60E-OO 2.07E-05 I. 8.82E-05 2.80E-03 2.80E-02 I 3.15E-02 13.15E-031
Herbicides

Definitions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed AdverSe Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI - Value could not be calculated

12,4-0 1 1.36E-02 I O.OOE+OO I 1.00E+OO I 1.36E-02 1 1.20E-03 1 NV I NV I #VALUEI I #VALUEII
1Pentachloroohenol I 3.ooE-02 I O.ooE+OO I 2.90E-03 1 8.69E-05 I 2.07E-04 I NV I NV 1 #VALUEI I #VALUEI I
Inorganlcs

ICadmium I 9.01E-ol I O.OOE+OO I 1.76E-Ol I 1.58E-ol I 1.89E-02 I 1.45E+OO I 2.00E+Ol I 1.30E-02 19.45E-04 I
ICoooer I 1.42E+Ol I 1.38E-03 I 3.72E-02 I 5.27E-Ol I 1.37E-Ol I 4.70E+Ol I 6.17E+Oll 2.93E-OO I 2.23E-03 I
IZinc I 6.61E+Ol . I 8.88E-03 I 1.10E-Ol I. 7.26E+OO I 1.03E+OO I 1.45E+Ol I 1.31E+02. I 7.13E-02 17.89E-031...



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fish (=sed cone.· Biotransfer Factor·% Iipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
SoiVSediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area. = (CA)

5.34E+00 kg
1.65E+OO kg/day
5.70E-ol Uday
1.55E-ol kg/day
Assume 100% on site
Assume equal to home range

Dose=[(lv·Cv+li·Ci+ls·Cs+lw·Cw)H]lBW Raccoon
Conservative Inputs

SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON· CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Max. Sed. Max.SW Biotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mg/kg) (mg/L) '(sed to fish) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQ

Definitions.
HQ - Hazard Quotient
NOAEL • No Observed Adverse Effects Level
LOAEL • Lowest Observed Adverse Effects Level

Semi-Volatiles

Cells are shaded if the EEQ is greater than 1.0.

BENZOIAlANTHRACENE 4.20E-02 O.OOE+OO 2.90E-ol 3.69E-02 1.26E-02 3.39E-03 3.39E-02

II
3.73E-ol

BENZOlA1PYRENE 4.70E-02 O.OOE+OO 2.90E-ol 4.13E-02 1.41E-02 3.39E-03 3.39E-02 • [!Ii 4.17E-ol
DIBENZO(A,HlANTHRACENE 1.40E-02 O.OOE+OO 2.90E-ol 1.23E-02 4.21E-03 3.39E-03 '3.39E-02 • [!Ii 1.24E-ol

PYRENE 7.00E-02 O.OOE+OO 2.90E-ol 6.15E-02 2.1OE-02 2.54E-02 4.23E-02 8.28E-ol 4.97E-ol. ..



6.86E+OO kg
1.34E+00 kg/day
5.66E-Q1 Uday
1.26E-Q1 kg/day

Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant conc. in fish (=sed conc: Biotransler Factor'% lipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water. Ingestion Rate = (Iw)
SoiVSediment Ingestion Rate = (Is)
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range

Dos~[(lv'Cv+li'Ci+ls'Cs+Iw'Cw)HYBW . Raccoon
Average Inputs

SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON· AVERAGE INPUTS
NSWC CRANE..INDIANA .

Avg. Sed. Avg.SW Biotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mg/kg) (mgIL) (sed to fish) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ" HQI

Semi-Volatiles

Definitions.
HQ - Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

BENZOCAIANTHRACENE 2.11E-Q2 O.OOE+OO 2.90E-Q1 1.85E-Q2 4.00E-Q3 4.37E-Q3 4.37E-Q2 9.15E-Q1 9.15E-QZ
BENZOCAIPYRENE 2.25E-Q2 O.OOE+OO 2.90E-Q1 1.98E-Q2 4.27E-Q3 4.37E-Q3 4.37E-Q2 9.76E-Q1 9.76E-Q2
DIBENZOCA,HIANTHRACENE 7.70E-Q3 O.OOE+OO 2.90E-Q1 6.76E-Q3 1.46E-Q3 4.37E-Q3 4.37E-Q2 . 3.34E-Q1 3.34E-Q2
PYRENE 3.63E-Q2 O.OOE+OO 2.90E-Q1 3.19E-Q2 6.88E-Q3 3.28E-Q2 5.46E-Q2 2.10E-Q1 1.26E-Q1...



SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CAL.CULATION

AMERICAN ROBIN· CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs ~ Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc. ' Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)

" Water Ingestion Rate = (Iw)
Soil Ingestion Rate '= (Is)
Home Range = (HR)

".ntaminated Area = (CA)

7.730E-Q2 kg
1.231 E-Q1 kg/day
1.210E-02 Uday
1.280E-Q2 kg/day

Assume 100% on site
Assume equal to home range

"Oose=[(lf'CI+ls'Cs+lw'Cw)HysW American Robin
Conservative Inputs

3.00E+OO

3.21E-02

4.50E-02
2.20E-01

1.40E+OO
1.79E+01
9.01E+01

I O.OOE+OO

O.OOE+OO"

2.57E-01

2.09E+OO

7.71E-01

4.50E-02
2.20E-01

9.11E+OO
4.38E+OO
1.86E+02

1.72E+OO

1.12E-01

2.00E+OO

2.80E-03

2.00E+01 I 8.62E-01 I 8.62E-02 I

2.80E-02 ii.i,'::ti.t.I,I,'::ti,i,.



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

8.100E-02 kg
9.760E-02 kg/day
1.130E-02 Uday
1.015E-Q2 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(If'Ci+ls'Cs+lw'Cw)H]/BW . American Robin
Ave~age Inputs

SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN· AVERAGE INPUTS
NSWC CRANE, INDIANA

2.80E-Q2 ItiM.i.tiM.l.•
2.00E+Ol I 6.63E-02 I 6.63E-03 I

2.80E-Q3

2.00E+OO1.33E-Ol

3.43E-022.71E-02·

1.36E-02
3.00E-02

5.31E-02

1.17E+OO
3.39E+Ol

1.11E+OO

9.70E-02

2.09E+OOO.OOE+OO

O.OOE+OO

1.30E-02

5.48E-Ol



SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WilDLIFE MODEL ECOLOGiCAL EFFECTS QUOTIENT CALCULATION

SHORT-TAilED SHREW - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs = Contaminant concentration in soil
. Cw = Contaminant concentration in water

Ci = Contaminant cone. in soil invertebrates (=soil cone. * Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestiori Raie = (If)
Water Inge~tion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.ontaminated Area = (CA)

0.0152500 kg
0.0162000 kg/day
0.0043000 Uday
0.0021060 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf*Ci+ls*Cs+lw*Cw)H]/BW Short-Tailed Shrew
Conservative Inputs

3.00E+OO

I . 3.21E~02

O.ooE+OO·

O.OOE+OO

2.57E-Q1

2.09E+OO

7.71E-01

6.70E-Q2

4.50E-02
2.20E-01

9.11E+00
·4.38E+OO

1.86E+02

1.23E+00

7.56E-02

1.56E+00 11.56E+01 17.90E-01 I 7.90E-Q2 I

1.46E+01 7.29E+01 15.19E-0311.04E-Q31



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.0168700 kg
0.0103000 kg/day
0.0038000 Uday
0.0013390 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf~Ci+ls·Cs+lw·Cw)H]lBW Short-Tailed Shrew
Average Inputs

SWMU 4 - MCCOMISH GORGE \
TERRESTRiAL WilDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW - AVERAGE INPUTS
NSWC CRANE, INDIANA

. Deflmtlons;

EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
lOAEL - Lowest Observed Adverse Effects Level

5.48E-Ql O.OOE+oo 9.70E-Q2 5.31E-02 7.59E-Q2 1.78E+OO 1.78E+01 I 4.27E-Q2 I 4.27E-Q31

1.30E-02- O.ooE+OO 2.09E+OO 2.71E-Q2 I 1.76E-02 . 1.66E+Ol 8.30E+01 I 1.06E-0312.12E-D41

1.36E-Q2
3.00E-Q2

NV - No Value Established
#VALUEI· Value could not be calculated

noraanlcs
1Cadmium .1 9.01E-Ql I O.OOE+OO 1.23E+00 1 1.11E+OO 7.50E-Ql I 1.80E+Ol 1 1.80E+02 I 4.18E-Q2 I 4.18E-Q3 1
1Copper 1 1.42E+Ol I -1.38E-Q3 8.24E-D2 1 1.17E+OO 1.84E+OO I 6.94E+02 1 8.97E+02 I 2.65E-Q3 I 2.05E-03 1
IZinc 1 6.61E+01- I 8.88E-03 5.12E-D1 1 3.39E+01 2.59E+01 1 3.32E+03 1 6.64E+03 I 7.81 E-03 13.91 E-D3 I-...



SWMU 4 - MCCOMISH GORGE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - CONSERVATIVE INP~TS

NSWC CRANE, INDIANA

Cs = Contaminant concentration in soil
.Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc. * Biotransler Factor)
H=HRlCA (Assume = to 1 lor maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.ntaminated Area = (CA)

0.0329000 kg
0.0128000 kg/day
0.0077000 Uday
0.0003070 kg/day

Assume 100% on sitt:!
Assum.e equal to home range

Dose=[(II*Cv+ls*Cs+lw*Cw)H)/BW Meadow Vole .
Conservative Inputs

3.S8E+01 I 4.46E-Osl 8.91E-Q61

7.67E+OO I 3.98E-02J 3;98E-Q3!7.67E-01

7.16E+OO

3.06E-Q2

3.19E-04

6.60E-03

S.13E-QS

2.20E-03

1.60E-033.21E-02 ., O.OOE+OO

3.00E+OO O.OOE+OO



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water

, Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.0366300 kg
0.0119000 kg/day
0.0064000 Uday
0.0002860 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw)(H»)/BW MeadowYole
Average Inputs

SWMU 4 - MCCOMISH GORGE
TERRESmlAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW YOLE· AYERAGE INPUTS
NSWC CRANE, INDIANA

Parameter .
Semi-Yolatiles

IBenzo(a)pyrene . S.48E-Q1. O.OOE+OO 2.20E-03 1.21E-Q3 4.67E-03 8.19E-01 I 8.19E+00 IS.70E-Q31 S.70E-04.1
Pesticides

14,4'-DDT
Herbicides

1.30E-Q2 O.ooE+OO 1.60E-03 2.07E-OS 1.08E-04 " 7.64E+OO I 3.82E+01·11.41E-OSI 2.82E-061

Definitions:
EEQ - Ecological Effects Quotient
NOAEL • No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects'Level

NV - No Value Established
#VALUEI - Value could not be calculated

12,4-0 I 1.36E-02 I O.OOE+OO I ·1.ooE+00 I 1.36E-02 I 4.53E-Q3 I .9.S6E+00 I 4.78E+01 I 4.74E-041 9.48E-OS I
IPentachloroohenol 1 3.00E-02 1 O.OOE+OO I 2.90E-03 I 8.69E-OS I 2.62E-04 I NV I NV .1 #VALUEII #VALUEI 1
Inorganics
ICadmium I' 9.01E-Q1 I O.OOE+OO I 1.76E-Q1 I ·1.S8E-Q1 I S.8SE-02 I 8.27E+OO I 8.27E+01 I 7.07E-03 I 7.07E-04 I
ICoooer I 1.42E+01 I 1.38E-Q3 I 3.72E-Q2 I S.27E-Q1 I 2.82E-01 I 3.20E+02 I 4.13E+02 I 8.82E-04 I 6.82E-04 I
IZinc . I 6.61E+01 I 8.88E-03 I 1.10E-01 I 7.26E+00 I 2.88E+OO I 1.53E+03. I 3.06E+03 11.88E-031 9.41E-04 I....

•



SWMU 5 - Old Burn Pit

\.



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fish (=Sed cone.' Biotransfer Factor'% lipid)/average % TOC
Average % TOC is not in the Cv equation lor inorganics
H=HRlCA (Assume = to 1 lor maximum exposure)

Body Weight = BW
Food Ingestion Rate = II
Water Ingestion Rate = Iw
son Ingestion Rate - Is
Home Range = (HR)
ContaminatedArea = (CA)

0.136 kg
0.07S80 kg/day
0.01870 Uday
0.00152 kg/day

Assume 100% on sne
Assume equal to home range

Dose=[(II'Ci+ls'CS+lw'Cw)H]lBW Belted Kingfisher
Conservative Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED KlNGRSHER - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

l,2,3,4,6,7,8,9-0CDD 6.11E-03 O.ooE+OO 2.50E-02 9.89E-04 6.19E-04 1.40E-Ol 1.40E+00 4.42E-03 4.42E-04
l,2;3,4,6,7,8,9-OCDF 2.23E-04 O.ooE+OO 2.50E-Q2 3.61E-OS 2.26E-OS 1.40E-Ql 1.40E+00 1.61E-04 1.61E-OS
l,2,3.4,6,7,8-HPCDD : 2.03E-04 O.ooE+OO 2.S0E-02 3.28E-QS 2.06E-OS 1.40E-02 1.40E-Ol 1.47E-03 1.47E-04
l,2,3,4,6,7,8-HPCDF 8.61E-OS O.OOE+OO 2.S0E-Q2 1.39E-QS 8.73E-06 1.40E-OS . 1.40E-02 6.23E-03 6.23E-04
l,2,3,4,7,8-HXCDD 2.70E-06 O.OOE+OO 2.50E-02 . 4.37E-Q7 2.74E-07 2.80E-04 2.80E-03 9.77E-04 9.77E-QS
l,2,3,4,7,8-HXCDF 2.10E-OS O.OOE+OO 2;SOE-02 3.40E-Q6 2.13E-Q6 1.40E-04 1.40E-03 1.S2E-02 1.S2E-Q3
l,2,3,6,7,8-HXCDD 7.20E-06 O.OOE+OO 2.S0E-02 1.17E-06 7.30E-07 1.40E-03 1.40E-Q2 . S.21E-04 S.21E-OS
l,2,3,6,7,8-HXCDF 8.30E-Q6 O.OOE+OO 2.S0E-02 1.34E-Q6 8.41E-07 1.40E-04 1.40E-03 6.01E-03 6.01E-04

. l,2,3,7,8,9-HXCDD 7.70E-06 O.OOE+OO 2.S0E-02 1.2SE-06 7.80E-07 1.40E-04 1.40E-Q3 S.S7E-03 S.S7E-04
l,2,3,7,8-PECDD 2.20E-06 O.OOE+OO 2.S0E-02 3.S6E-07 2.23E-07 1.40E-OS· 1.40E-04 1.S9E-02 1.S9E-03
l,2,3,7,8-PECDF S.90E-Q6 O.OOE+OO 2.S0E-Q2 9.SSE-07 S.98E-07 1.40E-04 1.40E-OS 4.27E-03 4.27E-04
2,3,4;6,7,8-HXCDF 1.07E-QS O.OOE+OO . 2.S0E-Q2 1.73E-Q6 . 1.08E-Q6 1.40E-04 1.40E-Q3 7.7SE-03 . 7.7SE-04
2,3,4,7,8-PECDF 9.30E-06 O.OOE+OO 2.S0E-02 1.S0E-06 9.42E-Q7 1.40E-QS 1.40E-04 6.73E-02 6.73E-03
2,3,7,8-TCDD 3.70E·06 O.OOE+OO . 2.S0E-Q2 S.99E-07 3.7SE-Q7 1.40E-QS 1.40E-04 2.68E-Q2 2.68E-03
2,3,7,8·TCDF 7.00E-06 O.OOE+OO S.90E-02 2.67E-Q6 1.S7E-Q6 1.40E-QS 1.40E-04 1.12E-Ql 1.12E-Q2
TOTAL HPCDD 4.22E-04. O.OOE+OO 2.S0E-02 6.83E-OS 4.28E-OS 1.40E-Q2 1.40E-Ql 3.0SE-Q3 . 3.OSE·04
TOTALHPCDF 1.07E-04 O.OOE+OO 2.S0E-02 1.73E-QS 1.08E-OS 1.40E-Q3 1.40E-02 7.7SE-03 7.7SE·04
semI-Volatiles

IDIBENZO(A,H)ANTHRACENE . 1.60E-Q2 '1 O.OOE+OO 2.90E-Ol ·1 3.00E-Q2 1.69E-Q2 2.00E+OO 2.00E+Ol 8.46E-03 8.46E-04
PCBs

Definnlons:
HQ - Hazard Quotient

.NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Cells ani shaded if the EEQ is greater than 1.0.

IAROCLOR-1260 I 1.70E-Ql I . O.OOE+OO 1 1.8SE+OO 1 2.04E+OO I 1.14E+00 I 1.80E-Ol I 1.80E+OO -+"i·ltl 6.31E-Ql I
Inorganlcs
CADMIUM 2.50E+OO O.OOE+OO 1.00E+00 8.90E-Q2 7.7SE-02 l.4SE+OO 2.00E+Ol S.34E-Q2 3.87E-OS
COPPER 3.71E+Ol 2.70E-OS 1.00E+OO 1.32E+OO 1.1SE+00 4.70E+Ol 6.17E+Ol I 2.4SE-Q2 1.86E·02
LEAD. 1.30E+02 O.OOE+OO 1.00E+OO 4.63E+OO 4.OSE+00 1.13E+OO 1.13E+Ol to 3.S7E-Ol
ZINC 2.43E+02 1.99E-02 1.00E+OO 8.65E+OO 7.53E+OO l.4SE+Ol 1.31 E+02 I S.20E-Ol S.7SE-Q2..



Cs = Coirtaminant concentration in sediment
Cw = Contaminant concentration In water
Cv = Contaminant. cone. in fish (=sed cone.' Biotransfer Factor'% Iipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rale = (If)
Waler Ingestion Rale = (Iw)
Sediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.152 kg·
0.069 kg/day
0.017 Uday

0.001378 kg/day
Assume 100% on sije
Assume equal to home range

·Dose=[(WCi+IS·Cs+lw"Cw)H]lBW Belted Kingfisher
Average Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED KINGFISHER - AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameters

Dioxins

Avg. Sed.
ConcentraUon

(mglkg)

Avg.SW
ConcentraUon

(mgIL)

Fish
Concentration

(mglkg)

1,2,3,4,6,7,8,9-OCDD· 2.nE-03 O.ooE+oo 2.50E-<l2 4.49E-<l4 2.28E-<l4 1.40E-Q1 1.40E+00 1.63E-03 1.63E-<l4
1,2,3,4,6,7,8,9-OCDF 8.52E-Q5 ·O.OOE+OO 2.50E-02 1.38E-Q5 7.02E-Q6 1.40E-Q1 1.40E+OO 5.01E-Q5 5.01E-Q6
1,2,3,4,6,7;8-HPCDD 1.01E-04 O.OOE+oo 2.50E-Q2 1.64E-Q5 8.35E-06 1.40E-<l2 . 1.40E-01 5.96E-<l4 5.96E-Q5 .
1,2,3;4,6,7,8-HPCDF 4.06E-Q5 O.ooE+OO 2.50E-02 6.57E-06 3.34E-06 1.40E-03 1.40E-02 2.39E-03 . 2.39E-<l4
1,2,3,4,7,8-HXCDD 1.54E-Q6 O.ooE+OO 2.50E-02 2.49E-07 1.27E-Q7 2.80E-<l4 2.80E-Q3 4.53E-<l4 4.53E-05
1,2,3,4,7,8-HXCDF . 1.08E-Q5 O.OOE+oo 2.50E-02 1.75E-Q6 8.92E-Q7 1.40E-<l4 1.40E-03 6.37E-03 6.37E-04
1,2,3,6,7,8-HXCDD 3.93E-06 O.ooE+OO 2.50E-02 6.36E-Q7 3.24E-Q7 1.40E-03 1.40E-<l2 2.31E-<l4 2.31E-05
l,2,3,6,7,8-HXCDF 4.45E-06 O.OOE":oo 2.50E-<l2 7.20E-Q7 3.67E-Q7 1.40E-<l4 1.40E-03 2.62E-03 2.62E-<l4
1,2,3,7,8,9-HXCDD 4.38E-06 O.ooE+OO 2.50E-<l2 7.08E-Q7 3.61E-Q7 1.40E-<l4 1.40E-03 2.58E-03 2.58E-<l4
1,2,3,7,8-PECDD 1.18E-Q6 O.OOE+OO 2.50E-<l2 1.91E-Q7 9.71E-08 1.40E-QS 1.40E-04 6.94E-03 6.94E-<l4
1,2,3,7,8-PECDF 2.83E-06 O.OOE+oo 2.50E-<l2 4.57E-Q7 2.33E-Q7 1.40E-<l4 1.40E-03 1.66E-03 1.66E-<l4
2,3,4,6,7,8-HXCDF 5.48E-06 O.ooE+OO 2.50E-02 8.86E-Q7 4.51E-07 1.40E-<l4 1.40E-03 3.22E-03 3.22E-<l4
2,3,4,7,8-PECDF 4.63E-Q6 O.OOE+oo 2.50E·02 7.48E-Q7 3.81E-Q7 1.40E-Q5 1.40E-<l4 2.72E-<l2 2.72E-Q3
2,3,7,8-TCDD 1.35E-Q6 O.OOE+OO 2.50E-02 2.18E-07 1.11E-Q7 1.40E-Q5 1.40E-<l4 7.92E-03 7.92E-<l4
2,3,7,8-TCDF 3.95E-06 O.ooE+OO 5.90E-02 1.51E-06 7.20E-Q7 1.40E-Q5 1.40E-<l4 5.14E-<l2 . 5.14E-03
TOTAL HPCDD 2.16E-<l4 O.OOE+oo 2.50E-Q2 3.50E-05 . 1.78E-Q5 1.40E-Q2 1.40E-Q1 1.27E-03 127E-<l4
TOTALHPCDF 6.64E-OS O.ooE+oo 2.50E-<l2 1.11E-Q5 5.64E·06 1.40E-03 1.40E-<l2 4.03E-03 4.03E-<l4

3.55E·03 3.55E-<l42.00E+012.00E+OO

NOAEL No Observed Adverse Effects Level
LOAEL • Lowest Observed Adverse Effects Level

7.09E·031.55E-Q22.90E-01 . I.O.OOE+oo8.25E-03
SemI-Volatiles

PCBs
IAROCLOR-1260 I 6.33E-02 I O.ooE+OO I . 1.85E+OO I ·7.57E-01 I 3.44E-01 I 1.80E-01 1 1.80E+OO -fi'l'I,1 1.91E-01 I
'norganlcs
CADMIUM 1.10E+OO O.OOE+OO 1.00E+OO 3.92E-02 2.nE-<l2 1.45E+00 2.00E+01 I 1.91 E-<l2 1.39E-Q3
COPPER 2.15E+01 1.78E-03 1.ooE+OO . 7.65E-Q1 5.41E-Q1 4.70E+01 6.17E+01 1.15E-<l2 8.nE-Q3
LEAD 4.86E+01 O.OOE+oo 1.00E+OO ·1.73E+OO 1.22E+OO 1.13E+OO 1:13E+01 .: .. 1.08E-Q1
ZINC 1.16E+02 124E·02 1.ooE+OO 4.11E+00 2.91E+00 1.45E+01 1.31E+02 I 2.01E-01

.2·WDefinijions:
Cells are shaded nthe EEQ is greater than 1.0. HQ - Hazard Quotient

,

IDIBENZO(A,H)ANTHRACENE



SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIfE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs = Contaminant concentration in soil
Cw = Contaminant concentration In water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

• Contaminated Area = (CA)

1.62E-01 kg
1.64E-02 kg/day
2.31 E-02 Uday
1.35E-Q3 . kg/day

Assume 100"10 on site
Assume equal.to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw)H]/BW Bobwhite Quail
Conservative Inputs

Parameter
Dioxins

DefinitIons.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level·

NV - No Value Established
#VALUEI - Value could not be calculated
Ceils are shaded If the EEQ is greater than 1.0.

1,2,3,4,6,7,8,9-0CDD 5.05E-.03 O.OOE+OO 6.20E-OS 3.13E-Q7 4:20E-OS 1.40E-01 1.40E+OO 3.00E-04 3.00E-QS
1,2,3,4,6,7,8,9-0CDF 3.13E-04 O.OOE+OO 7.90E-05 2.47E-08 2.60E-Q6 1.40E-01 1.40E+OO 1.86E-QS 1.86E-06
1,2,3,4,6,7,8-HPCDD 3.S9E-04 O.OOE+OO 2.40E-Q4 8.62E-08 2.99E-06 1.40E-Q2 1.40E-01 2.14E-Q4 2.14E-OS
1,2,3,4,6,7,8-HPCDF S.41E-04 O.OOE+OO 2.40E-04 1.30E-07 4.50E-Q6 1.40E-Q3 1.40E-02 3.22E-03 3.22E-04
1,2,3 4,7,8,9-HPCDF S.7SE-05 O.OOE+OO 2.40E-04 1.38E-08 4.79E-07 1.40E-03 1.40E-Q2 3.42E-Q4 3.42E-OS
1,234,7,8-HXCDD 2.17E-05 O.OOE+OO 2.40E-04 5.21E-09 1.81E-07 2.80E-04 2.80E-03 6.4SE-04 6.45E-OS
1,2,3,4 7 8-HXCDF 3.61E-04 O.OOE+OO 2.40E-04 8.6SE-Q8 3.01E-06 1.40E-Q4 1.40E-03 2.1SE-Q2 2.1SE-03
1 2,3,S,7,8-HXCDD S.30E-05 O.OOE+OO 2.40E-04 1.27E-Q8 4.41E-Q7 1.40E-Q3 1.40E-02 3.1SE-Q4 3.1SE-OS
1,2,3,S 7,8-HXCDF 1.28E-04 O.OOE+OO 2.40E-04 3.07E-Q8 1.07E-QS 1.40E-04 1.40E-03 7.S1E-Q3 7.S1E-04
1,2,3,7,8,9-HXCDD' 6.91E-OS O.OOE+OO 2.40E-04 1.6SE-08 5.7SE-Q7 1.40E-04 1.40E-03 4.11E-Q3 4.11E-04
1,2,3,78-PECDD 2.21E-05 O.OOE+OO 1.30E-03 2.87E-08 1.8SE-Q7 1.40E-OS 1.40E-Q4 1.33E-Q2 1.33E-03
1 2 3 7 8-PECDF 1.05E-04 O.OOE+OO 8.90E-04 9.35E-08 8.81E-Q7 1.40E-Q4 1.40E-Q3 6.29E-Q3 S.29E-04
2,3,4,6,7,8-HXCDF 1.46E-04 O.OOE+OO 2.40E-Q4 3.S0E-Q8 1.22E-QS 1.40E-Q4 1.40E-03 8.S8E-03 8.S8E-04
2,3,4,7,8-PECDF 1.43E-04 O.OOE+OO 7:S0E-Q4 1.07E-Q7 1.20E-QS 1.40E-QS 1.40E-04 8.S6E-02 8.56E-03
2,3,7,8-TCDD 6.10E-06 O.OOE+OO 8.80E-04 S.37E-09 S.12E-08 1.40E-OS 1.40E-04 3.66E-Q3 3.66E-04
2378-TCDF 325E-04 O.OOE+OO 3.20E-03 1.04E-06 2.80E-06 1.40E-OS 1.40E-04 2.00E-01 2.00E-02
TOTAL HPCDD 8.03E-Q4 O.OOE+OO 2.40E-04 1.93E-07 6.69E-Q6 1.40E-02 1.40E-01 4.78E-04 4.78E-OS

TOTAL HPCDF 7.92E-04 O.OOE+OO 2.40E-04 1.90E-07 6.S9E-06 1.40E-03 1.40E-02 4.71E-03 4.71E-Q4
TOTAL HXCDD 8.90E-Q4 O.OOE+OO 2.40E-04 2.14E-07 7.41E-06 1.40E-04 1.40E-Q3 S.29E-02 S29E-03

TOTAL HXCDF 2.S4E-05 O.OOE+OO 2.40E-04 6.10E-09 2.11E-07 1.40E-04 1.40E-03 1.S1 E-03 1.51 E-Q4

. TOTAL TCDD 4.04E-Q4 O.OOE+OO 8.80E-04 3.S6E-07 3.39E-06 1.40E-OS 1.40E-04 2.42E-01 2.42E-02

TOTAL TCDF S.24E-OS O.OOE+OO 3.20E-03 1.68E-07 4.S2E-07 1.40E-QS 1.40E-04 3.23E-02 3.23E-03
Inoraanlc8

200E~1.filum
3.11E+01 O.OOE+OO 9.75E-01 3.03E+01 3.33E+OO .1.45E+OO

hromlum 1.12E+02 O.OOE+OO 2.52E-02 2.82E+00 1.22E+OO 1.00E+OO 5.00E+OO IDlI 2.43E-01

er 1.S2E+03 2.70E-03 1.88E-01 2.85E+02 4.15E+01 4.70E+01 6.17E+01 . 8.83E-01 6.72E-01
Lead 1.69E+04 O.OOE+OO 1.40E-01 2.37E+03 3.81E+02 1.13E+OO 1.13E+01 • •

Mercurv 4.30E-Q1 O.OOE+OO 1.50E+OO . 6.45E-01 6.89E-02 6.40E-03 6.40E-02 •;. • ; It

Silver 7.S0E+OO O.OOE+OO. 1.10E-02 8.26E-02 7.06E-02 NV NV #VALUEI #VALUEI
Zinc 5.11E+03 1.99E-02 5.46E-01 2.79E+03 3.25E+02 1.4SE+01 . 1.31E+02 • .; It

. ..



C.s = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = COntaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

1.77E-Ol kg
1.44E-Q2 kg/day
1.84E-02 Uday
1.18E-03 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(If·Cv+ls·Cs+lw·Cw)(H»)/BW Bobwhite Quail
Average Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL - AVERAGE INPUTS
. NSWC CRANE, INDIANA

Parameter
Dioxins

Deflmlions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Le.vel
LOAEL - Lowest Observed Adverse Effects Level .

NV - No Value Established
#VALUEI- Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

1,2,3,46,7,8,9-QCDD 1.S0E-Q3 O.OOE+OO ·6.20E-QS 9.27E-OS 9.98E-06 1.40E-Ol 1.40E+OO 7.13E-Q5 7.13E-Q6
1,2,3,4,6,7,S,9-0CDF 8.83E-QS O.OOE+OO 7.90E-OS 6.97E-09 S.90E-07 1.40E-01 1.40E+OO 4.21E-Q6 4.21E-Q7
l,2,3,4,67,8-HPCDD 1.07E-Q4 O.OOE+OO 2.40E-04 2.SSE-OS 7.18E-07 1.40E-02 1AOE-01 S.13E-OS S.13E-06
l,2,3,4,6,7,S-HPCDF 1.14E-Q4 O.OOE+OO 2.40E-04 2.74E-OS 7.63E-07 1.40E-03· 1.40E-02 S.4SE-04 S.4SE-OS
1,2,3,4 7,8,9-HPCDF 1.0SE-QS O.OOE+OO 2.40E-04 2.60E-09 7.2SE-08 1.40E-03 1.40E-02 S.18E-OS S.18E-06
l,2,3,47,8-HXCDD .4.48E-Q6 O.OOE+OO 2'40E-04 . 1.07E-Q9 2.99E-OS . 2.80E-04 2.80E-03 1.07E-04 1.07E-OS
1,2,3 4 7 8-HXCDF 6~S2E-QS ·O.OOE+OO 2.40E-Q4 ·1.S7E-QS 4.36E-Q7 1.40E-04 1.40E-03 3.12E-03 3.12E-04

. 1,2,3,6,7,8-HXCDD 1.19E-QS O.OOE+OO 2.40E-Q4 2.85E-09 7.96E-OS 1.40E-03 1.40E-02 S.69E-OS S.69E-Q6
l,2,3,6,7,S.HXCDF 2.36E-OS O.OOE+OO 2.40E-Q4 S.66E-Q9 1.SSE-Q7 1.40E-Q4 1.40E-03 1.13E-03 1.13E-Q4
1,2,3,7,8,9-HXCDD 1.47E-OS O.OOE+OO· 2.40E-04 3.S3E-Q9 9.85E-OS 1.40E-04 1.40E-03 7.04E-04 7.04E-QS
l,2,3,7,8-PECDD 4.64E-06 O.OOE+OO 1.30E-Q3 6.04E-Q9 3.1SE-08 1.40E-OS 1.40E-Q4 2.2SE-Q3 2.2SE-04
l,2,3,7,S-PECDF 1.74E-OS O.OOE+OO S.90E-Q4 1.SSE-QS 1.17E-07 1.40E-04 1.40E-Q3 8.36E-Q4 S.36EcOS
2,346,7,8-HXCDF 2.7SE-OS O.OOE+OO 2.40E-Q4 6.S9E-Q9 1.84E-Q7 1.40E-04 1.40E-03 1.31E-03 1.31E-04
2,3,4,7,S-PECDF 2.7SE-OS O.OOE+OO 7.S0E-Q4 2.06E-OS .1.85E-Q7 1.40E-OS 1.40E-04 1.32E-Q2 1.32E-03
23,78-TCDD 1.36E-06 O.OOE+OO S.80E-Q4 1.20E-09 9.16E-Q9 1.40E-OS 1.40E-Q4 6.S4E-Q4 .6.S4E-OS
2,3,7,8-TCDF S.41E-OS O.OOE+OO 3.20E-Q3 1.73E-07 3.7SE-Q7 1.40E-OS 1.40E-04 2.6SE-02 2.68E-03
TOTAL HPCDD 2.27E-04 O.OOE+OO 2.40E-Q4 S.44E-08 1.S2E-06 1.40E-Q2 1.40E-Ol 1.0SE-Q4 1.0SE-QS
TOTAL HPCDF 1.76E-04 O.OOE+OO 2.40E-Q4 4.22E-QS 1.18E-06 1.40E-Q3 1.40E-02 8.41E-Q4 S.41E-QS
TOTAL HXCDD 1.71E-04 O.OOE+OO 2.40E-04 4.09E-OS 1.14E-06 1.40E-Q4 .1.40E-03 8.1SE-03 8.1SE-Q4
TOTAL HXCDF 1.38E-Q4 O.OOE+OO 2.40E-04 3.30E-OS 9.20E-07 1.40E-04 1.40E-03 6.S7E-03 6.S7E-Q4
TOTAL TCDD 7.S7E-QS O.OOE+OO S.80E-04 6.67E-OS S.11E-07 1.40E-OS 1.40E-04 3.6SE-02 3.6SE-Q3
TOTAl: TCDF 2.16E-Q4 O.OOE+OO 3.20E-03 6.92E-Q7 l.S0E-06 1.40E-OS 1.40E-Q4 1.07E-Ql 1.07E-Q2·
Inoraanics
Cadmium 6.2SE+OO O.OOE+OO 1.76E-Ol 1.10E+OO 1.31E-Ol 1.45E+OO 2.00E+Ol I 9.OSE-Q2 I 6.56E-Q3
Chromium 3.40E+Ol O.OOE+OO 1.23E-02 4.18E-Ol 2.61E-Ol 1.00E+OO S.OOE+OO I 2.61 E-Ol IS.22E
Copper 2.69E+02 1.78E-Q3 3.72E-02 1.00E+01 2.61E+OO 4.70E+Ol 6.17E+01 I S.S6E-02 14.23E
Lead 2.2SE+03 O.OOE+OO 1.17E-02 2.66E+Ol 1.73E+Ol 1.13E+OO 1.13E+01 • It

Mercurv I 1.70E-Ql O.OOE+OO 1.96E-Ol 3.33E-Q2 3.84E-03 6.40E-Q3 6.40E-02 I 6.00E-Ol I 6.00E-Q2
Silver 1.78E+OO O.OOE+OO 4.20E-Q3 7.49E-03 1.25E-02 NV NV I #VALUEI I #VALUEI
Zinc 9.S7E+02 1.24E-02 1.10E-Ol 1.0SE+02 1.49E+Ol l.4SE+Ol 1.31E+02 • It 1.14E-Ql...



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fish (=sedconc.· Biotransfer Factor'% lipicl)/average % TOC'
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW) S.34E+OO kg
Food Ingestion Rate = (If) 1.6SE+OO kg/day
Water Ingestion Rate = (Iw) S.70E-Ql Uday
SoiVSedimentlngestion Rate = (Is) ·l.SSE-Ql kg/day
Home Range = (HR) . Assume 100% on site
Contaminated Area = (CA) Assume equal to home range

Dose:=[(Iv'Cv+li'Ci+ls'Cs+Iw'Cw)HyBW Raccoon
.Conservative Inputs

SWMU 5 • OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Max. Sed. Max.SW ' Biotransfer Fish
Concentration Concentration Factor Concentration Dose .NOAEL LOAEL NOAEL LOAEL

Parameters (mg/kg) (mg/l) (sed to fish) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQ,

DIOXinS

l,2346,7,89-QCDD 6.11E-Q3 O.OOE+OO 2.50E-Q2 9.89E-04 4.83E-04 3.9SE-04 3.9SE-Q3 II 1.22E-Ql
l,2,3,4,6,789-DCDF 2.23E-04 O.OOE+OO 2.S0E-Q2 3.61E-QS 1.76E-QS 3.9SE-04 3.9SE-Q3 4.47E-02 4.47E-03
l,2,3,4,6,7,8-HPCDD 2.03E-04 O.OOE+OO 2.50E-Q2 . 3.28E-OS. 1.61E-QS 6:32E-QS 6.32E-04 2.54E-Ql 2.54E-Q2
l,2,3,4,6,7,8-HPCDF .8.61E-QS O.OOE+OO 2.S0E-Q2 1.39E-QS 6.81E-Q6 6.32E-QS 6.32E-04 1.08E-Ql 1.08E-02
l,2,3,4,7,8,9-HPCDF 6.50E-06 O.OOE+OO· 2.S0E-Q2 1.0SE-Q6 S.14E-Q7 6.32E-QS 6.32E-04 8.13E-03 8.13E-04
l,2,3,4,7,8-HXCDD 2.70E-Q6 O.OOE+OO 2.50E-Q2 4.37E-Q7 2.14E-Q7 6.32E-Q6 6.32E-QS 3.38E-Q2 3.38E-03
l,2,3,6,7,8-HXCDD 7.20E-Q6 . O.OOE+OO 2.50E-02 1.17E-06 S.70E-Q7 6.32E-Q6 6.32E-QS 9.01E-Q2 9.OlE-03
1,2,3 6,7 8-HXCDF 8.30E-06 ·O.OOE+OO 2.50E-Q2 1.34E'06 6.S7E-Q7 6.32E-Q6 6.32E-QS 1.04E-Ql 1.04E-Q2
l,2,3,7,8,9-HXCDD 7.70E-06 O.OOE+OO 2.50E-Q2 1.2SE-06 6.09E-Q7 6.32E-Q6 6.32E-QS 9.64E-Q2 9.64E,oo
l,2,37,8,9-HXCDF 1.40E-06 O.OOE+OO 2.50E-Q2 2.27E-Q7 1.11E-Q7 6.32E-Q6 6.32E-QS 1.7SE-Q2 1.7SE-03
l,2,3,7,8-PECDD 2.20E-06 O.OOE+OO 2.S0E-Q2 3.S6E-Q7 1.74E-Q7 3.9SE-Q8 . 3.9SE-Q7 .. II 4.41E-Ql
2,3,4,6,7,S-HXCDF 1.07E-QS O.OOE+OO 2.50E-Q2 1.73E-Q6 S.46E-Q7 6.32E-Q6 6.32E-QS.' 1.34E:02
2,3,4,7,S-PECDF 9.30E-Q6 O.OOE+OO 2.50E-Q2 1.S0E-Q6 7.36E-Q7 6.32E-Q7 6.32E-Q6 . ~ 1.16E-Ql
2,3,7,S-TCDD 3.70E-06 O.OOE+OO 2.S0E-Q2 S.99E-Q7 ·2.93E-Q7 3.9SE-QS 3.9SE-Q7 • :iIi 7.41E-Ql
2,3,7,8-TCDF 7.00E-06 O.OOE+OO S.90E-Q2 2.67E-06 1.03E-06 3.9SE-Q7 3.9SE-Q6 . ~ 2.61E-Ql
TOTAL HPCDD 4.22E-04 O.OOE+OO 2.50E-Q2 6.83E-QS 3.34E-QS 6.32E-OS 6.32E-04 S.2SE-Ql S.28E-Q2
TOTAL HPCDF 1.07E-04 ·O.OOE+OO 2.S0E-Q2 1.73E-QS 8.46E-Q6 6.32E-QS 6.32E-04 1.34E-Ql 1.34E-Q2

3.39E-Q2 t.j~I~lii.!.i 2.88E-Qll

2.47E+01 247E+OO
139E+02 1.39E+01
1.30E+Ol 6.50E+OO

1.07E-Q3 "iiI.J.,g4ji.iii'9
3.42E-Ql

1.26E+Ol
3.16E+OO

1.07E-04

3.39E-Q39.7SE-03

6.34E-Ql

3.00E-Q2

2.04E+OO

2.90E-Ql

1.SSE+OO

1.99E-Q2

O.OOE+OO

O.OOE+OO
O.OOE+OO

O.OOE+OO1.60E-Q2

ells are shaded if the EEQ is greater than 1.0.



6.86E+00 kg
1.34E+00 kg/day
5.66E-{)1 Uday
1.26E-{)1 kg/day

Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water .
Cv = Contaminant conc. in fish (=sed conc: Biotransfer Factor"% lipid)/average % TOC
Average %TOC is not in the Cv equation for inorganics

. H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
SoiVSediment Ingestion Rate = (Is)
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range

Dose=[(Iv·Cv+li·Ci+ls·Cs+lw·Cw)H]lBW Raccoon
Average Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON-AVERAGE INPUTS
NSWC CRANE,INDIANA

Avg.Sed. Avg.SW Biotransfer Fish
Concentration Concentration Factor Concentration . Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mglkg) (mg/L) (sed to fish) (mglkg) (mglkg/day) (mglkg/day) (mglkg/day) HQn Ha.
DIOXins
l,2,3,4,6,7,8,9-0CDD 2.nE-{)3· . O.ooE+oo 2.50E-{)2 4.49E-{)4 1.38E-{)4 5.10E-{)4 5.1OE-{)3 ·2.71E-{)1 2.71E-{)2
l,2,3,4,6,7,8,9-OCDF 8.52E-{)5 O.ooE+OO 2.50E:02 1.38E-{)5 4.25E-{)6 . 5.10E-{)4 5.1OE-{)3 8.33E-{)3 8.33E-{)4
l,2,3,4,6,7,8-HPCDD 1.01E-{)4 O.ooE+OO 2.50E-{)2 1.64E-{)5 5.06E-{)6 . 8.16E-{)5 8.16E-{)4 6.20E-{)2 6.20E-{)3
l,2,3,4,6,7,8-HPCDF 4.06E-{)5 O.ooE+OO 2.50E-{)2 6.57E-{)6 2.02E-{)6 8.16E-{)5 8.16E-{)4 2.48E-Q2 2.48E-{)3
l,2,3,4,7,8,9-HPCDF 2.87E-{)6 O.OOE+oo 2.50E-{)2 4.64E-{)7 1.43E-{)7 8.16E-{)5 8.16E-{)4 1.75E-{)3 1.75E-{)4·
l,2,3,4,7,8-HXCDD 1.54E-{)6 .0.00E+00 2.50E-{)2 2.49E-{)7 7.67E-{)8 8.16E-{)6 8.16E-{)5 9.40E-{)3 9.40E-{)4
l,2,3,6,7,8-HXCDD 3.93E-{)6 O.OOE+oo 2.50E-{)2 6.36E-{)7 1.96E-{)7 8.16E-{)6 8.16E-{)5 2.40E-{)2 2.40E-{)3
l,2,3,6,7,8-HXCDF . 4.45E-{)6. O.ooE+oo 2.50E-{)2 7.20E-{)7 . 2.22E-{)7 8.16E-{)6 8.16E-{)5 2.72E-{)2 2.72E-{)3
l,2,3,7.8,9-HXCDD 4.38E-{)6 O.ooE+oo. 2.50E-Q2 7.08E-{)7 2.18E-{)7 8.16E-{)6 8.16E-{)5 2.68E-{)2 2.68E-{)3
1.2,3.7,8,9-HXCDF 7.00E-{)7 O.ooE+oo 2.50E-{)2 1.13E-{)7 3.49E-{)8 8.16E-{)6 8.16E-{)5 4.28E-{)3 4.28E-{)4
l,23,7,8-PECDD 1.18E-{)6 O.ooE+oo 2.50E-{)2 1.91E-{)7 5.88E-{)8 5.10E-{)8 5.1OE-{)7 II ·1.15E-{)1
2,3,4,6,7,8-HXCDF 5.48E-{)6 O:ooE+oo 2.50E-{)2 8.86E-{)7 2.73E-{)7 8.16E-{)6 8.16E-{)5 I 3.35E-Q2 3.35E-{)3
2,3A,7,8-PECDF 4.63E-{)6 O.ooE+OO 2.50E-{)2 7.48E-{)7 2.31E-{)7 8.16E-{)6 8.16E-{)5 12.83E-Q2 2.83E-{)3
2,3,7,8-TCDD 1.35E-{)6 O.ooE+OO 2.50E-{)2 2.18E-{)7 ·6.71E-{)8 5.10E-{)8 5.10E-{)7 II 1.32E-{)1
2;3,7,8-TCDF 3.95E-{)6 O.ooE+oo 5.90E-{)2 1.51E-{)6 3.67E-{)7 5.10E-{)7 5.10E-{)6 I 7.19E-{)1 7.19E-Q2
TOTAL HPCDD 2,16E-{)4 O.ooE+oo 2.50E-{)2 3.50E-{)5 1.08E-<l5 8.16E-{)5 8.16E-{)4 l.l.32E-{)1 1.32E-Q2
TOTAL HPCDF 6.84E-{)5 O.ooE+oo 2.50E-Q2 1.11E-{)5 3.41E-{)6 8.16E-{)5 8.16E-{)4 I 4.18E-{)2 4.18E-{)3

1.39E-{)3 Ii@ii.el'@ii.g

4.37E-{)3 4.37E-{)2 I 7.26E-{)1 17.26E-{)21

1.39E-{)4

3.17E-{)3

1.49E-{)1

1.55E-{)2

7.57E-{)1

1.ooE+OO
1.ooE+OO

1.ooE+OO

1.85E+OO

·2.90E-{)1O.ooE+oo8.25E-{)3

6.33E-{)2 . I O.OOE+oo

Cells are shaded if the EEQ is greater than 1.0.



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
CI = Contaminant conc. in soil invertebrates (=soil conc. * Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure).

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

7.730E-02 .kg
1.231E-Ol kg/day
1.2l0E-02 Uday
1.280E-Q2 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf*Ci+ls*Cs+lw*Cw)H]lBW American Robin
Conservative Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Parameter
Dioxins

Deflnilions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI- Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

l,2,3,4,6,7,8,9-0CDD S.OSE-Q3 O.OOE+OO 3.S6E+OO 1.80E-02 2.94E-Q2 1.40E-Ql 1.40E+OO I 2.10E-Ol 2.l0E-02
1,2,3,4 6 7 8,9-0CDF 3.13E-Q4 O.OOE+OO 3.S6E+OO 1.llE-03 1.82E-03 1.40E-Ol 1.40E+OO I 1.30E-02 1.30E-03
.l,2,3,4,6,7,8-HPCDD 3.S9E-Q4 O.OOE+OO 3.S6E+00· 1.28E-03 2.09E-03 1.40E-02 1.40E-Ol I 1.49E-Ol 1.49E-02
1 2 3,4 6 7 8-HPCDF S.41E-Q4 O.OOE+OO 3.S6E+OO 1.92E-03 3.1SE-03 1.40E-Q3 1.40E-02 .. 2.2SE-Ol
1 2 3 4 7 8 9-HPCDF . S.7SE-QS O.OOE+OO 3.S6E+00 2.0SE-04 3.35E-04 1.40E-Q3 1.40E-Q2 I 2.39E-Ql 2.39E-02
1 2 3,4 7 8-HXCDD. . 2.17E-QS O.OOE+OO 3.S6E+00 7.72E-OS 1.27E-04 2.80E-Q4 2.80E-Q3 I 4.S2E-Ql 4.S2E-Q2

. 1 2,3,4 7 8-HXCDF 3.61E-Q4 . O.OOE+OO 3.S6E+00 1.28E-03 2.l0E-Q3 1.40E-04 1.40E-03 I I • ..
1 23,6 78-HXCDD S.30E-QS O.OOE+OO 3.S6E+OO 1.89E-04 3.09E-Q4 1.40E-03 1.40E-02 2.21E-Ol 2:21E-Q2
l,2,3,6,7,8-HXCDF 128E-04 O.OOE+OO 3.S6E+OO 4.SSE-04 7.46E-04 1.40E-Q4 1.40E-Q3 .. 5.33E-Ol
1 23,78 9"HXCDD 6.91E-OS O.OOE+OO 3.56E+OO 2.46E-04 4.03E-Q4 1.40E-Q4 1.40E-Q3 * * .. 2.88E-Ql
12,3,78-PECDD 2.21E-OS O.OOE+OO 3.S6E+OO 7.86E-QS 1.29E-04 1.40E-OS 1.40E-04 * • .. 9.20E-Ql
1,2,3,7,8-PECDF 1.OSE-04 O.OOE+OO 3.S6E+OO 3.73E-04 6.l2E-Q4 1.40E-Q4 1.40E-03 .. .4.37E-Ql

. 2,34 6,7,8-HXCDF 1.46E-04 O.OOE+OO 3.S6E+00 S.19E-04 8.S1E-Q4 1.40E-04 1.40E-03 • 1: .. 6.08E-Ql
2 3 4 7 8-PECDF 1.43E-04 O.OOE+OO 3.S6E+OO S.09E-04 8.34E-04 1.40E-OS 1.40E-04 . I . ..
2,378-TCDD 6.10E-06 O.OOE+OO 3.S6E+00 2.17E-OS 3.S6E-OS 1.40E~OS 1.40E-Q4 , .. 2~54E-Ql

2378-TCDF 3.25E-Q4 O.OOE+OO 3.S6E+00 1.16E-03 1.89E-03 1.40E-05 1.40E-04 I •
TOTAL HPCDD . 8.03E-04 O.OOE+OO 3.S6E+00 2.86E-Q3 4.68E-03 1.40E-02 1.40E-Ol 3.34E-Ol 3'34E-Q2
TOTAL HPCDF 7c92E-04 O.OOE+OO 3.56E+OO 2.82E-03 4.62E-03 1.40E-03 1.40E-02 • .. 3.30E-Ql
TOTAL HXCDD 8.90E-04 O.OOE+OO 3.S6E+00 3.17E-03 ·S.19E-03 1.40E-04 1.40E-03 • ..
TOTAL HXCDF 2.S4E-QS O.OOE+OO ·3.S6E+OO 9.03E-05 1.48E-04 1.40E-04 1.40E-03 I. .. 1.06E-Ql
TOTAL TCDD 4.04E-Q4 O.OOE+OO· 3.S6E+OO 1.44E-03 2.36E-03 1.40E-OS 1.40E-04 • * • .. I

TOTAL TCDF S.24E-QS O.OOE+OO 3.S6E+OO .1.86E-Q4 3.0SE-04 1.40E-OS ·1.40E-04 : • : ..
Inor!lanlcs

._cadmium 3.11E+Ol O.OOE+OO 6.S1E+OO 2.02E+02 3.28E+02 1.45E+OO 2.00E+Ol

•
lChromium 1.12E+02 O.OOE+OO S.06E-Ol S.67E+Ol 1.09E+02 l.00E+OO 5.00E+OO •• I : I

. CoDDer 1.52E+03 2.70E-Q3 2.45E-Ol 3.72E+02 8.4SE+02 4.70E+Ol .6.17E+Ol :I, •
Lead 1.69E+04 O.OOE+OO 2.44E-01 4.12E+03 9.3SE+03 1.13E+OO 1.13E+01

:~~LU~I :~~U~IMerculY 4.30E-Ol O.OOE+OO 3.30E+00 1.42E+OO 2.33E+OO 6.40E-03 6.40E-02
Silver 7.S0E+OO O.OOE+OO 2.4SE+00 1.84E+01 3.06E+01 NV NV.
Zinc S.11E+03 1.99E-02 2.06E+00 1.0SE+04 1.76E+04 1.4SE+01 1.31E+02 • •...



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
CI = Contaminant conc" in soil invertebrates (=5oil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

8.100E-02 -kg
9.760E-02 kg/day
1.130E-02 Uday
1.015E-02 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(If*Ci+ls·Cs+lw·Cw)H)/BW American Robin
Average Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN - AVERAGE INPUTS
NSWC CRANE, INDIANA

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
.#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

1,2,3,4,6,7,8,9-0CDD 1.S0E-03 O.OOE+OO 1.76E+OO 2.63E-03 3.36E-03 1.40E-Ql 1.40E+OO 2.40E-Q2 2.40E-03
1,2 3,4,6 7 8 9-0CDF 8.83E-OS . O.OOE+OO 1.76E+OO 1.S6E-04 1.98E-04 1.40E-Ql 1.40E+00 1.42E-03 1.42E-04
1,2,3,4,6,78-HPCDD 1.07E-04 O.OOE+OO 1.76E+OO 1.89E-04 2.41E-04 1.40E-02 1.40E-Ql 1.72E-02 1.72E-03
1,2,3,4,6,7,8-HPCDF 1.14E-04 O.OOE+OO 1.76E+OO 2.01E-04 . 2.S6E-04 1.40E-Q3 1.40E-02 1.83E'01 1.83E-02
1,2 3,4,7 8,9-HPCDF 1.OSE-OS O.OOE+OO 1.76E+OO 1.91E-OS 2.44E-Q5 1.40E-Q3 1.40E-02 1.74E-Q2 1.74E-03
1,2 3 4,7 8-HXCDD 4.48E-Q6 O.OOE+OO 1.76E+OO 7.88E-06 1.01E-Q5 2.80E-04 2.80E-03 3.S9E-02 3.S9E-03
1,2,3,4,7,8-HXCDF 6.S2E-Q5 O.OOE+OO 1.76E+OO 1.1SE·04 1.47E-04 1.40E-04 1.40E-Q3 • II 1.OSE-Ql
1,2 3 6,7 8·HXCDD 1.19E-Q5 O.OOE+OO 1.76E+OO 2.10E-OS 2.67E-QS 1.40E-Q3 1.40E-Q2 1.91E-Q2 1.91E-Q3
1,2,3,6,7,8-HXCDF 2.36E-OS O.OOE+OO 1.76E+OO 4.16E-OS S.30E-OS 1.40E-04 1AOE-03 3.79E-Ql 3.79E-Q2
1,2 3 7 8 9·HXCDD 1.47E-Q5 O.OOE+OO 1.76E+OO 2.S9E-OS 3.31E-QS 1.40E-Q4 1.40E-03 2.36E-Ql 2.36E-Q2
1,2,3,7,8-PECDD 4.64E-Q6 . O.OOE+OO 1.76E+OO 8.18E-06 1.04E-QS 1.40E-QS 1.40E-04 7.46E-Ql 7.46E-Q2
1,2,3,7,8-PECDF 1.74E-Q5 O.OOE+OO· 1.76E+OO 3.06E-OS 3.90E-QS 1.40E-Q4 1.40E-Q3 2.79E-Ql 2.79E-Q2
2,34,6,7,8-HXCDF 2.7SE-Q5 O.OOE+OO 1.76E+OO 4.84E-OS . 6.18E-OS 1.40E-04 1.40E-03 4.41E-Ql 4.41 E-Q2
2,3,4,7,8-PECDF 2.7SE-Q5 O.OOE+OO 1.76E+OO 4.84E-OS 6.18E-QS 1.40E-QS 1.40E-Q4 ' , II 4.41 E-Ql
2,3,7,8·TCDD 1.36E-Q6 O.OOE+OO 1.76E+OO 2.39E-Q6 3.0SE-06 1.40E-Q5 1.40E-Q4 2.18E-Ql 2.18E-Q2
2,3,7,8-TCDF S.41E-Q5 O.OOE+OO 1.76E+OO .9.53E-QS 1.22E-04 1.40E-QS 1.40E-04. ... II 8.68E-Ql
TOTAL HPCDD 2.27E-Q4 O.OOE+OO 1.76E+OO ·3.99E-04 S.09E-04 1.40E-Q2 1.40E-Ql 3.64E-02 3.64E-Q3
TOTAL HPCDF ·1.76E-Q4 O.OOE+OO· 1.76E+OO ·3.10E-04 3.96E-04 1.40E·03 1.40E-02 2.83E-Ql 2.83E-02

. TOTAL HXCDD 1.71E-04 O.OOE+OO 1.76E+OO 3.00E-04 3.83E-04 1.40E-04 140E~1IiiTOTAL HXCDF 1.38E-Q4 O.OOE+OO 1.76E+OO 2.42E-04 3.09E-04 1.40E-04 1.40E·03 II 2:21 E-Ql
TOTAL TCDD 7.S7E-Q5 O.OOE+OO. 1.76E+OO 1.33E-Q4 1.70E-Q4 1.40E-OS 1.40E-04 • II

TOTAL TCDF 2.16E-04 O.OOE+OO 1.76E+OO 3.81E-Q4 4.86E-04 1.40E-Q5 1.40E-04 ' • ' II

InorQanics
Cadmium 6.2SE+OO . O.OOE+OO 1.23E+OO 7.71E+00 1.01E+Ol 1.45E+OO 2.00E+Ol

•
Chro'mlum 3.40E+Ol O.OOE+OO 4.90E-Q2 1.66E-t-00 6.27E+OO 1.00E+OO 5.00E+OO • II II

Copper 2.69E+02 1.78E-Q3 8.24E-02 2.22E+Ol 6.OSE+Ol 4.70E+Ol 6.17E+Ol • •• 9.80E-Ql
Lead 2.28E+03 O.OOE+OO 4.26E-Q2 9.69E+Ol 4.02E+02 1.13E+OO 1.13E+Ol •• ••
Mercury' 1.70E-Ql O.OOE+OO. 2.71E-Ql 4.60E-02 7.68E-Q2 6.40E-Q3 6.40E-02 •• • II

Silver 1.78E+OO O.OOE+OO 3.27E-Ql S.83E-Ol 9.26E-Ql NV NV #VALUEI . #VALUEI
Zinc 9.S7E+02 1.24E-Q2 5.12E-Ql 4.90E+02 7.11E+02 1.45E+Ol 1.31E+02 ' .. • , II...

•



SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

kg
kg/day
Uday

kg/day
Cs = Contaminant concentration in soil
Cw = COntaminant concentration in water
Ci = Contaminant cone. in soil invertebrates (';'soil cone. * Biotransler Factor)

,H=HRlCA (Assume = to 1 lor maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (II)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.ntaminated Area = (CA)

1.S3E-02
1.62E-02
4.30E-03
2.11E-03

Assume 100% on site
Assume equal to home range

Dose=[(If*Ci+ls*CS+lw*Cw)H)/BW Short-Tailed Shrew
Conservative Inputs

,,1

Parameter
Dioxins

DellOlltons:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Cells are shaded il the EEQ is greater than 1.0.

1,2,3,4,6,7,S,~OCDD S.OSE-03 O.OOE+OO 3.56E+OO 1.S0E-02 1.9SE-02 1.S2E-01 1.S2E+00 1.09E-Q1 1.09E-Q2
1,2,3,4,6,7,S,9-0CDF 3.13E-04 O.OOE+OO 3.S6E+OO 1.11E-03 1.23E-Q3 1.S2E-01 1.S2E+OO 6.73E-03 6.73E-04
1,2346,7,8-HPCDD 3.S9E-04 ·O.OOE+OO 3.S6E+00 1.2SE-03 1.41E-03 2.92E-02 2.92E-01 4.S2E-Q2 4.S2E-03
1,234,67,8-HPCDF S.41E-04 O.OOE+OO 3.S6E+OO 1.92E-Q3 2.12E-03 2.92E-Q2 2.92E-01 7.27E-02 7.27E-03
1,23,47,S,9-HPCDF S.7SE-OS O.OOE+OO 3.56E+00 2.0SE-Q4 2.2SE-04 2.92E-02 2.92E-01 7.72E-03 7.72E-04
12,3,4,78-HXCDD 2.17E-OS, O.OOE+OO 3.S6E+00 7.72E-QS S.50E-OS 2.92E-03 2.92E-Q2 2.92E-02 2.92E-03
1,2,3,4,7,S-HXCDF 3.61E-04 O.OOE+OO 3.S6E+OO 1.2SE-03 1.41E-Q3 2.92E-03 2.!l2E-02 4.SSE-Q1. 4.SSE-02
1,2,3,6,7,S·HXCDD S.30E-OS O.OOE+OO 3.S6E+OO 1.S9E-04 2.08E-Q4 2.92E-03 2.92E-02 7.12E-Q2 7.12E-03
1,2,3,6,7,S-HXCDF 1.2SE-Q4 O.OOE+OO 3.S6E+00 4.55E-04 S.01E-04 2.92E-03 2.92E-02 1.72E-01 1.72E:.Q2
1 2,37,S,9-HXCDD 6.91E-QS O.OOE+OO 3.S6E+OO 2.46E-04 2.71E-04 2.92E-03 2.92E-02 9.2SE-02 9.2SE-03
1 2 37,8-PECDD 2.21E-OS O.OOE+OO 3.S6E+OO 7.S6E-QS S.66E-OS 1.S2E-QS 1.S2E-04 .. 4.7SE-Q1
1,2,3,7,S-PECDF 1.0SE-04 O.OOE+OO ' 3.S6E+00 3.73E-Q4 4.11E-04 2.92E-03 2.92E-02 1.41E-01 1.41E-02
2,346,7,8-HXCDF 1.46E-04 O.OOE+OO 3.S6E+OO' S.19E-Q4 S.72E-04 2.92E-03 2.92E-Q2 1.96E-Q1 1.96E-Q2
234,7,8-PECDF 1.43E-04 O.OOE+OO 3.S6E+OO S.09E-Q4 . S.60E-04 ,2.92E-04 2.92E-03 * ~ 1.92E-Q1
2,3 7,8-TCDD 6.10E-Q6 O.OOE+OO 3.S6E+OO 2.17E-OS 2.39E-QS 1.S2E-OS 1.S2E-04 m 1.31E-01
237,8-TCDF 3.2SE-Q4 O.OOE+OO 3.S6E+00 1.16E-03 1.27E-03 1.S2E-04 1.S2E-03 * * * m 6.99E-Q1
TOTAL HPCDD S.03E-Q4 O.OOE+OO 3.S6E+00 2.S6E-03 3.14E-03 2.92E-02 2.92E-01 11.0SE-01 1.0SE-Q2
TOTAL HPCDF 7.92E-Q4 . O.OOE+OO 3.S6E+OO 2.S2E-03 3.10E-03 2.92E-02 2.92E-01 11.06E-01 1.06E-Q2
TOTAL HXCDD S.90E-Q4 O.OOE+OO 3.S6E+00 3.17E-Q3 3.49E-03 2.92E-03 2.92E-02 I .. 1.20E-01
TOTAL HXCDF 2.54E-05 O.OOE+OO 3.S6E+OO 9.03E-OS 9.9SE-OS 2.92E-Q3 2.92E-02 13.41E-02 3.41E-03
TOTAL TCDD 4.04E-04 O.OOE+OO 3.S6E+00 1.44E-Q3 1.SSE-03 1.S2E-OS 1.S2E-04 I : .; ..* * *
TOTAL TCDF S.24E~OS O.OOE+OO 3.S6E+00 1.S6E-Q4 2.0SE-04 1.S2E-04 1.S2E-03 .. 1.13E-01·

,'norganics

,.m
3.11E+01 O.OOE+OO 6.S1E+00 2.02E+02 2.19E+02 1.SSE+01 1.SSE+02 * I * ..

mlum 1.12E+02 O.OOE+OO S.06E-01 S.67E+01 7.S7E+01 S.9SE+01 2.39E+02 .. 3.16E-Q1
r 1.S2E+03 2.70E-03 2.4SE-01 3.72E+02 6.0SE+02 6.10E+02 7.88E+02 9.93E-01 7.68E-Q1

Lead' . 1.69E+04 O.OOE+OO 2.44E-01 4.12E+03 6.71E+03 1.46E+02 1.46E+03 ' * I I ' * I ..
Mercury 4.30E-Q1 O.OOE+OO ' 3.30E+OO 1.42E+OO 1.S7E+OO 7.S1E-Q1 1.30E+00 I .. I ..
Silver 7.S0E+OO O.OOE+OO 2.4SE+OO 1.S4E+01 2.06E+01 2.S3E+00 2.B3E+01 ; .. 7.2SE-Q1
Zinc S.11E+03 1.99E-02 2.06E+OO 1.0SE+04 1.19E+04 2.92E+03 S.B3E+03 ~ .; .. I' ... ..



kg
kg/day
Uday
kg/day

Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water'

'Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

1:69E-02
1.03E..Q2
3.80E..Q3
1.34E-03

Assume 100% on site
Assume equal to home range

Dose=[(lf'Ci+ls'Cs+lw'Cw)H]lBW Short-Tailed Shrew
Average Inputs

SWMU 5 - OLD BURN PIT
TERRESTRIAL WILDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW - AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameter
Dioxins

Definitions.
. EEQ - Ecological Effects Quotient

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Cells are shaded if the EEQ is greater than 1.0.

1 2,3,4,6,7,8,9-0CDD 1.50E-03 O.OOE+oo, 1.76E+OO 2.63E-03 1.73E..Q3 2.07E-Q1 2.07E+00 8.32E-03 8.32E-04

1,2,3,4 6,7,8,9-0CDF 8.83E..Q5 O.OOE+oo 1.76E+OO 1.56E-04' 1.02E-04 2.07E-01 2.07E+OO 4.92E..()4 4.92E-05

1,2,3,4,67,8-HPCDD ' 1.07E-04 O.OOE+OO 1.76E+00 1.89E-04 1.24E-04 3.32E-02 3.32E-01 3.73E..Q3 3.73E-04

1,2,3,4,6,7,8-HPCDF 1.14E-04 O.OOE+oo 1.76E+OO 2.01E-Q4 1.32E..()4 3.32E-02 3.32E-01 3.97E..Q3 3.97E-Q4

1,2,3,4,7,8,9-HPCDF 1.08E-OS O.OOE+OO 1.76E+OO 1.91E-05 1.2SE-OS 3.32E-02 3.32E-01 3.77E..()4 3.77E-OS

1,2,3.4,7,8-HXCDD 4.48E..Q6 O.OOE+OO 1.76E+00 7.88E-Q6 . S.17E-06 ' 3.32E-03 3.32E..Q2 1.S6E-03 1.56E-Q4

1,2,3,4,7,8-HXCDF' 6.S2E-OS . O.OOE+OO 1.76E+OO 1.15E-04 7.53E..QS 3.32E-03 3.32E..Q2 2.27E..Q2 2.27E..Q3

12,36,7,8-HXCDD 1.19E..QS O.ooE+OO 1.76E+OO 2.10E-OS 1.37E-05 3.32E-03 3.32E-02 4.14E-03 4.14E-04

1,23,6,7,8-HXCDF 2.36E..QS O.OOE+OO 1.76E+00 4.16E-QS 2.72E-OS 3.32E-03 3.32E..Q2 8.21E-Q3 8.21E-Q4

1,23,7,8,9-HXCDD 1.47E..QS O.OOE+OO 1.76E+OO 2.S9E-OS 1.70E-OS 3.32E~03 3.32E-02 S.12E-Q3 5.12E-04

1,237,8-PECDD 4.64E-06 O.OOE+OO 1.76E+OO 8.18E-06 S.36E-Q6 2.07E-OS 2.07E-04 2.59E..Q1 2.S9E-02

1,237,8-PECDF ' 1.74E-OS O.OOE+oo 1.76E+OO 3.06E-OS 2.01E-05 3.32E..Q4 3.32E..Q3 6.04E-02 6.04E-03

,2,3.4,6,7,8-HXCDF 2.7SE-OS ·O.OOE+OO 1.76E+OO 4.84E..QS 3.17E-OS . 3.32E-Q3 3.32E-02 9.56E-Q3 .9.56E-04
2,3,4,78-PECDF 2.7SE..Q5 O.OOE+OO 1.76E+OO 4.84E-05 3.17E..QS 3.32E..Q3 3.32E-02 9.56E-Q3 9.56E-04
2,3,7,8-TCDD 1.36E..Q6 O.OOE+OO 1:76E+OO 2.39E-06 1.S7E-06 2.07E-OS 2.07E-04 7.56E..Q2 7.56E-Q3
2,3,7,8-TCDF S.41E-OS O.OOE+OO 1.76E+00 9.53E-OS 6.2SE-OS 2.07E-04 2.07E-Q3 3.01E..Q1 3.01E-02
TOTAL HPCDD 2.27E..()4 O.OOE+OO 1.76E+00 3.99E-Q4 2.62E-04 3.32E..Q2 3.32E-01 7.88E-Q3 7.88E-04
TOTAL HPCDF 1.76E-Q,4 O.OOE+OO 1.76E+OO 3.10E-04 2.03E-04 3.32E..Q2 3.32E-01 6.12E..Q3 6.12E-04
TOTAL HXCDD 1.71E-04 O.ooE+OO 1.76E+OO 3.00E-04 1.97E-04 3.32E-03 3.32E-02 S.93E-02 5.93E-03
TOTAL HXCDF 1.38E-04 O.OOE+OO 1.76E+OO 2.42E-Q4 1.S9E-04 3.32E-03 3.32E..Q2 4.79E..Q2 4.79E-Q3

TOTAL TCDD 7.S7E..Q5 O.OOE+OO 1.76E+OO 1.33E-Q4 8.7SE-OS 2.07E..QS 2.07E-04 m 4.22E..Q1
TOTAL TCDF 2.16E-04 O.OOE+oo 1.76E+OO 3.81E-04 2.S0E-04 2.07E,04 2.07E-03 t m 1.20E-01
Inorganics
Cadmium' 6.2SE+OO O.OOE+OO 1.23E+00 7.71E+00 S.21E+00 1.80E+01 1.80E+02 I 2.90E..Q1 2.90E
Chromium 3.40E+01 O.OOE+OO 4.90E-02 1.66E+00 3.71E+OO 6.80E+01 2.73E+02 I S.46E-02 1.36E-Q
Copper 2.69E+02 1.78E-03 8.24E-02 2.22E+01 3.49E+01 6.94E+02 8.97E+02 I S.03E..Q2 3.89E..Q2
Lead 2.28E+03 . O.OOE+OO 4.26E-02 9.69E+01 2.40E+02 1.66E+02 1.66E+03 It 1.44E-01
Mercury 1.70E..Q1 O.OOE+OO 2.71E-01 4.60E..Q2 4.16E-02 8.89E-01 1.48E+OO 4.68E..Q2 2.81E..Q2
Silver 1.78E+00 O.OOE+OO 3.27E-01 S.83E-01 4.98E-01 3.22E+OO 3.22E+01 1.SSE-01 1.SSE-02
Zinc 9.S7E+02 1.24E-Q2 5.12E..Q1 4.90E+02 3.7SE+02 3.32E+03 6.64E+03 1.13E..Q1 5.6SE-02...



SWMU S - OLD. BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs = Contamiriant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil coric.• Biotransfer Factor)
.H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.laminated Area = (CA)

0.0329000 kg
0.0128000 kg/day
0.0077000 Uday
0.0003070 kg/day

Assume 100% on site
Assume equal to home range

: f': .~.'"

\',
. '~ ... '

Dose=[(lf·Cv+ls·Cs+lw·Cw)H]/BW Meadow Vole
Conservative Inputs

Parameter
Dioxins

Definitions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

. Cells are shaded if the EEQ is greater than 1.0.

1,2 3,4 6 7 8 9-0CDD S.OSE-03 O.OOE+OO 6.20E-OS 3.13E-07 4.72E-QS 8.9SE-02 8.9SE-01 S.28E-Q4 S.28E-OS
1,2.3.4.6,7,8,9-0CDF 3.13E-04 O.OOE+OO 7.90E-OS 2.47E-Q8 2.93E-06 8.9SE-02 8.9SE-01 3.27E-OS 3.27E-06
1,23,4,6,7,8-HPCDD 3.S9E-Q4 O.OOE+OO, 2.40E-04 8.62E-Q8 3.38E-Q6 1.43E-02 1.43E-01 2.36E-04 2.36E-OS
1,2,34,67,8-HPCDF S.41E-Q4 O.OOE+OO 2.40E-04 1.30E-Q7 S.10E-Q6 1.43E-02 1.43E-01 3.S6E-04· 3.S6E-OS
1.2,3,4,7,8,9-HPCDF S.7SE-OS O.OOE+OO 2.40E-04 1.38E-Q8 S.42E-Q7 1:43E-02 1.43E-01 3.78E-OS 3.78E-Q6
1,23,4,78-HXCDD 2.17E-QS O.OOE+OO 2.40E-04 S.21E-Q9 2.0SE-Q7 1.43E-03 1.43E-Q2 1.43E-04 1.43E-QS
1.23,4,7,8-HXCDF 3:61E-Q4 O.OOE+OO 2.40E-04 8.66E-08 3.40E-06 1.43E-03 1.43E-Q2 2.38E-Q3 2.38E-04
1,2,3,6,7,8-HXCDD S.30E-QS O.OOE+OO 2.40E-Q4 1.27E-Q8 S.ooE-Q7 1.43E-03 1.43E-Q2 3.49E-04 3.49E-QS
12,367,8-HXCDF 1.28E-Q4 O.OOE+OO 2.40E-04 3.07E-08 1.21E-Q6 1.43E-03 1.43E-02 8.42E-04 8.42E-OS
1 2 3 7 8,9-HXCDD 6.91E-QS O.OOE+OO 2.40E-04 1.66E-08 6.S1E-07 1.43E-Q3 1.43E-02 4.SSE-04 4.SSE-QS
1,2,3.78-PECDD 2.21E-QS O.ooE+OO .. 1.30E-03 2.87E-08 2.17E-Q7 8.9SE-06 8.9SE-QS 2.43E-Q2 2.43E-03
1,2,3.7,8-PECDF 1.0SE-Q4 O.ooE+OO 8.90E-Q4 9.3SE-08 1.02E-06 1.43E-03 1.43E-Q2 7.09E-04 7.09E-QS
2,3,4.6,7,8-HXCDF 1.46E-04 O.ooE+OO 2.40E-Q4 3.S0E-08 1.38E-06 1.43E-03 1.43E-Q2 9.61E-04 9.61E-OS

234.78-PECDF 1.43E-04 O.ooE+OO 7.S0E-04 1.07E-Q7 1.38E-06 1.43E-04 1.43E-Q3 9.61E-03 . 9.61E-04

2,3,7.8-TCDD 6.1OE-06 O.OOE+OO 8.80E-Q4 S.37E-09 S.90E-Q8 8.9SE-06 8.9SE-OS 6.S9E-03 6.S9E-04
2,3,7,8-TCDF . 3.2SE-04 O.OOE+OO 3.20E-Q3 1.04E-Q6 3.44E-06 8.9SE-QS 8.9SE-04 3.84E-02 3.84E-03
TOTAL HPCDD 8.03E-04 O.OOE+OO 2.40E-04 1.93E-Q7 7.S7E-06 1.43E-Q2 1.43E-01 S.28E-04 S.28E-OS
TOTAL HPCDF .7.92E-04 O.OOE+OO 2.40E-04 1.90E-Q7 7.46E-06 1.43E-Q2 1.43E-01 S.21E-04 S.21E-QS
TOTAL HXCDD 8.90E-04 O.OOE+OO 2.40E-04 2.14E-07 8.39E-06 1.43E-03 1.43E-02 S.86E-03 S.86E-04

. TOTAL HXCDF 2:54E-OS O.OOE+OO 2.40E-04 6.1OE-09 2.39E-07 1.43E-03 1.43E-02 1.67E-Q4 1.67E-OS
TOTALPECDD O.ooE+OO 9.40E-Q9 1.30E-Q3 O.OOE+OO 2.20E-09 8.9SE-06 8.9SE-QS 2.46E-04 2.46E-QS
TOTAL TCDD 4.04E-04 O,ooE+oo 8.80E-04 3.S6E-07 . 3.91E-06 8.9SE-06 8.9SE-OS 4.37E-01 4.37E-02

.ALTCDF S.24E-OS O.ooE+OO 3.20E-Q3 1.68E-07 S.54E-07 8.9SE-OS 8.9SE-04 6.19E-03 6.19E-04
rQanics

dmium 3.11E+01 O.OOE+OO 9.7SE-01 " 3.03E+01 1.21E+01 7.7SE+00 7.7SE+01 . II. ·.1.S6E-01

Chromium 1.12E+02 O.OOE+oo 2.S2E-02 2.82E+00 2.14E+00 2.94E+01 1.18E+02 I 7.30E-Q2 I 1.82E-02
CoilPer. 1.S2E+03 2.70E-03 1.88E-01 2.8SE+02 1.2SE+02 2.99E+02 3.87E+02 I 4.18E-Q1 I 3.23E-01

Lead 1.69E+04 O.OOE+OO 1.40E-01 2.37E+03 1.08E+03 7.16E+01 ·7.16E+02 • II

Mercurv 4.30E-Q1 O.OOE+OO' 1.S0E+OO 6.45E-01 2.SSE-Q1 3.84E-Q1 6.39E-01 I 6.6SE-01 I 3.99E-01
Silver 7.S0E+00 O.OOE+OO 1.10E-02 8.26E-02 1.02E"01 1.39Ei-00 1.39E+01 I 7.3S&02 I 7.3SE-Q3

Zinc S.11E+03 1.99E-02 S.46E-01 2.79E+03 1.13E+03 1.43E+03 2.86E+03 I 7.91E-01 I 3.96E-Q1. ..



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
H=HFl/CA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area;" (CA)

0.0366300 kg
0.0119000 kg/day
0.0064000 Uday
0.0002860 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw}(H>VBW . Meadow Vole
Average Inputs

SWMU 5 • OLD BURN PIT
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameter
Dioxins

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse EffectsLevel

1 2,3 4,6 7,S 9-0CDD 1.50E-03 O.ooE+OO 6.20E-05 9.27E-oS 1.17E-05 9.56E-02 9.56E-01 1.22E-Q4 1.22E-05
1,2,3,4,6,7,S,9-0CDF ·S.S3E-05 O.ooE+OO 7.90E-05 6.97E-09 6.92E-07 9.56E-02 9.56E-01 7.24E-06 7.24E-07

1,2,3,4,6,7,8-HPCDD 1.07E-Q4 O.ooE+OO 2.40E-04 2.5SE-oS S.46E-07 1.53E-02 1.53E-01 5.54E-05 5.54E-06
1,2,3,4,6,7,8-HPCDF 1.14E-04 O.ooE+OO 2AOE-Q4 2.74E-oS S.99E-07 1.53E-02 1.53E-01 5.SSE-05 5.SSE-06
1,2,3,4,7,S,9-HPCDF 1.0SE-05 O.OOE+OO 2.40E-04 2.60E-09 S.55E-oS 1.53E-02 1.53E-01 5.59E-06 5.59E-07
1 2,34 7,8-HXCDD 4.4SE-06 O.OOE+OO 2.40E-04 1.07E-09 3.53E-oS 1.53E-03 1.53E-02 2.31E-05 2.31E-06
1 2,34,7,8-HXCDF 6.52E-05 O.OOE+OO 2.40E'-04 1.57E-oS 5.14E-07 1.53E-03 1.53E-02 3.36E-04 3.36E-05
1 2,36,7 8-HXCDD 1.19E-oS O.ooE+OO 2.40E-04 2.85E-09 9.38E-oS 1.S3E-03 1.S3E-Q2 6.13E-OS 6.13E-06
12,36,7,8-HXCDF 2.36E-OS O.ooE+oo 2.40E-04 S.66E-09 1.86E-07 1.53E-03 1.S3E-02 1.22E-04 1.22E-05
1 2,3 7,S 9-HXCDD 1.47E-OS O.ooE+oo 2.40E-Q4 3.S3E-09 1.16E-07 1.53E-03 1:53E-02 7.S9E-OS 7.S9E-06
1,2,3,7,8-PECDD 4.64E-06 O.OOE+OO 1.30E-03 6.04E-09 3.S2E-oS 9.S6E-OS 9.56E-oS 4.ooE~03 4.ooE-Q4
1,2,3,7,8-PECDF 1.74E-oS O.ooE+OO S.90E-Q4 1.5SE-oS 1.41E-07 1.53E-Q4 1.53E-03 9.20E-Q4 9.20E-oS
2,346,78-HXCDF 2.7SE-oS O.OOE+OO 2.40E-04 6.S9E-09 2.17E-07 1.53E-03 1.S3E-02 1.42E-04 1.42E-oS
2,3,47,8-PECDF 2.75E-05 O.OOE+OO 7.S0E-04· 2.06E-oB 2.21E-07 1.53E-03 1.S3E-02 1.45E-04 1.4SE-oS
2,3,7,8-TCDD 1.36E-06 O.OOE+OO S.SOE-04 1.20E-09· 1.10E-oS 9.S6E-06 9.56E-oS 1.1SE-03 1.1SE-Q4
2,3,7,8-TCDF S.41E-OS O.OOE-too 3.20E-03 1.73E-07 4.7SE-07 9.S6E-OS 9.56E-Q4 S.01E-03 S.01E-04
TOTAL HPCDD . 2.27E-:04 O.OOE+OO 2.40E-04 S.44E-oS 1.79E"06 1.53E-02 1.53E-01 1.17E-04 1.17E-OS
TOTAL HPCDF 1.76E-Q4 O.ooE+OO 2.40E-04 4.22E-oB 1.39E-06 1.53E-02 1.53E-01 9.0SE-05 9.0SE-OS
TOTAL HXCDD 1.71E-Q4 O.OOE+OO 2.40E-Q4 4.09E-oB 1.34E-06 1.53E-03 1.53E-02 S.SOE-04 S.SOE-OS
TOTAL HXCDF 1.38E-04 O.OOE+OO 2.40E-04 3.30E-oS 1.0SE-06 1.53E"03 1.S3E-02 7.09E-04 7.09E-OS
TOTALPECDD O.OOE+OO S.OOE-09 ·1.30E-03 O.OOE+oo S.74E-10 9.56E-06 9.56E-oS 9.14E-OS 9.14E-06
TOTAL TCDD 7.S7E-OS O.ooE+OO S.SOE-04 .6.67E-OS 6.13E-07 9.56E-06 9.56E-oS . 6.42E-02 6.42E-03
TOTAL TCDF .

,
2.16E-04 O.OOE+oo 3.20E-03 6.92E-07 1.91E-06 9.56E-05 9.56E-Q4 2.00E-02 2.ooE-03

InorQanics
Cadmium 6.2SE+00 O.OOE+OO 1.76E-01 1.10E+00 4.06E-01 S.27E+00 S.27E+01 4.91E-02 4.91E-03
Chromium 3.40E+01 O.ooE+OO 1.23E-02 4.1SE-01 4.01E-01 3.13E+01 1.26E+02 1.2SE-02 3.20E-03
Copper 2.69E+02 1.7SE-03 3.72E-02 1.ooE+01 S.36E+OO 3.20E+02 4.13E+02 1.6SE-02 1.30E-02
Lead 2.2SE+03 O.ooE+OO 1.17E-02 2.66E+01 2.64E+01 7.64E+01 7.64E+02 3.4SE-01 3.4SE-02
Mercurv 1.70E-01 O.OOE+OO 1.96E-01 3.33E-02. 1.21E-02 4.10E-01 6.83E-01 2.96E-02 1.7SE-02
Silver 1.7SE+00 O.OOE+OO 4.20E-03 . 7.49E-03 . 1.63E-02 1.48E+OO 1.48E+01 1.10E.:o2 1.10E-03
Zinc 9.S7E+02 1.24E-02 1.10E-01 1.05E+02 4.16E+01 1.53E+03 3.OSE+03 2.72E-02 1.36E-02...

!
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SWMU 9· PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED K1NGRSHER - CONSERVATIVE INPUTS
. NSWC CRANE. INDIANA

Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = COntaminant cone. In lish (=sed cone.· Biotransler Factor·% Iipid)/average % TOC
Average % TOC is not in the Cv equation lor inorganics
H=HRlCA (ASsume = to 1 lor maximum exposure)•

Body Weight = BW
Food Ingestion Rate = II
Water Ingestion Rate = Iw

. Son Ingestion Rate - Is
Home Range = (HR)
Contaminated Area = (CA)

0.136 kg
0.07580 kg/day
0.01870 . Uday
0.00152 kg/day

ASsume 100% on sUe
Assume equal to home range

Oose=[(II"Ci+IS·CS+lw·Cw)H]/BW Belted Klnglisher
ConServative Inputs

•

Parameters

PCBs
IAROCLOR-1248 3.80E-Q1 O.OOE+OO 1.85E+OO I· 3.49E+OO 1.95E+OO
Herbicides

12,4-0 O.OOE+OO . I 1.80E-04 . 4.70E+01 O.ooE+oo _I 2.48E-05
Inor anlcs
ARSENIC
COPPER
LEAD
NV - No Value Established
#VALUEI - Value could not be calculated
Celis are shaded if the EEQ Is greater than 1.0.
Rsh BCFs were used when parameters (2,4-0) were ontydetected in the surface water

1.80E-Q1

NV

1.80E+OO M ••I:I,.,

NV· #VALUEI #VAlUEI



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fish (=sed cone.' Biotransfer Factor*% npid)/average % TOC
Average % TOC is not in the Cv equation for inorganiCs
H=HRlCA (Assume = to 1 for maximum exposure) .

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Sediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.152 kg
0.069 kg/day
0.017 Uday

0.001378 kg/day
Assume 100% on s~e

Assume equal to home range

Oose=[(lf'Ci+ls~CS+Iw*CW)H]lBW Belted Kingfisher
Average Inputs

SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED KlNGASHER • AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameters .

. PCBs
IAROCLOR-1248

Avg. Sed.
Concentration

(niiJ,lkg)

I 1.11E-ol

Avg.SW
Concentration

(mgIL)

O.ooE+oo

Ash
Concentration

(mglkg)

1.02E+OO I 4.64E-Ol 11.80E-ol I 1.80E+00 ....Wti.i•• 2.58E-ol
Herbicides

Oefln~lons.

EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI - Valua could not be calculated
Cells are shaded if the EEQ Is greater than 1.0.
FISh BCFs were used when parameters (2.4-0) were only detected in the surface water

.2,4-0 O.ooE+OO I 7.50E-OS I 4.70E+Ol I O.OOE+OO I 8.24E-06 I NV I NV I #VALUE! #VALUEI
InorQanlcs
ARSENIC I 4.19E+OO I 8.88E-04 I 1.ooE+00 I 1.49E-ol I 1.06E-Ol I 2.46E+00 I 7.38E+OO I 4.30E-02 1".1.43E-02
COPPER 1.40E+Ol I 3.85E-Q3 1.00E+00 I 4.99E-Ol I 3.54E-Ol I 4.70E+Ol 6.17E+Ol I 7.53E-Q3 I 5.73E-03
LEAD I 1.35E+Ol I 1.28E-03 . I 1.ooE+00 I 4.80E-Ol I 3.40E-Ol I 1.13E+00 I 1.13E+Ol I .3.01E-Ol I 3.01E-02...



SWMU 9 - PESTICIDE CONTROLJR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL· CONSERVATIvE INPUTS .
. NSWC CRANE, INDIANA

til = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

• Contaminated Area = (CA)

1.62E-Ol kg .
1.64E~02 kg/day
2.31E-02 Uday
1.35E-03 kg/day

Assume 100% on site
Assume equal to home range

Dose::O[(WCv+ls·Cs+lw·Cw)H)lBW Bobwhite Quail
Conservative Inputs

I #VALUEII #VAlUEIINVNV

DefinitIons:
EEQ - Ecological Effects Quotient
NOAEl - No Observed AdverSe Effects level
lOAEl - lowest Observed Adverse Effects level

l44E04oOOE+OO I 2 20E-02 I 3 OOE 041 36E-Q2

NV -·No Value Established
#VALUEI - Value couldnol be calculated

IMelhoxychlor - . -
Inoraanlcs
ICopper I 1,40E+Ol I 1.24E-Q2 I 1.88E-Ol I 2:63E+OO I 3.84E-Ql I 4.70E+Ol I 6.17E+Ol 18.l7E-03 I 6.22E-03 I
Ilead I 2.40E+Ol I 3.60E-Q3 I 1.40E-Ol I 3.37E+OO I 5.40E-Ql I 1.13E+OO I 1.13E+Ol I 4.78E-Ol 14.78E-021
IZlnc . I 6.49E+Ol I 1.19E-Q2 I 5.46E-Ot I 3.54E+01 I 4.13E+00 I 1,45E+01 I 1.31E+02 I 2.85E-01 13.15E-021...

Parameter
Pesticides



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)·
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw) .
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

1.nE-01 kg .
1.44E-02 kg/day
1.84E-02 LJday
1.18E~03 kg/day'

Assume 100% on site
Assume equal to home range

Dose=[(If*Cv+ls·Cs+lw·Cw)(H)]lBW Bobwhite Quail
Average Inputs

SWMU 9· PESTICIDE CONTROLJR-150 TANK AREA .
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL· AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameter
. Pesticides
IMethoxychlor 1.16E-02
Inor anics
Co er
Lead
Zinc
NV - No Value Established
#VALUEI • Value could not be calculated'

I #VALUEI I #VALUEI\
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SWMU 9· PESTICIDE CONTROUR·150 TANK AREA
TERRESTRIAL WILDLIFE MO~ELHAZARD QUOTIENT CALCULATION

RACCOON - CONSERVATIVE INPUTS
. NSWC CRANE, INDIANA·

Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water .
Cv = Contaminant cone. in fish (=seCl cone: Biotransfer Factor'% lipid)/average % TOC
Average % TOC.is not in the Cv equation for inorganies
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
SoiVSediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

•
5.34E+OO kg
1.65E+OO kg/day
5.70E-Q1 Uday
1.55E-Q1 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(Iv'Cv+li'Ci+ls'Cs+lw'Cw)H)lBW Raccoon
Conservative Inputs

Max. Sed. Max.SW Biotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL·. LOAEL NOAEL LOAEL

Parameters (mg/kg) (mgIL) (sed to fish) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HOn HOI

Cells ·are shaded if the EEO is greater than 1.0.
Rsh BCFs were used when parameters (2,4-D) were only detected in the surface water

484E+03 484E+02
7 09E+OO 548E+OO
2.43E+01 2.43E+OO

5.64E-Q2 'I8IM'.ii'i.l.

4.27E-03

3.16E+OO
1.71E+OO

5.64E-03

3.95E-Q25.02E+OO

1.09E+OO3.49E+OO

O.OOE+OO

1.85E+OO

1.00E+OO

1.90E-03

3.60E-03
1.24E-Q2.

4.70E+01

O.ooE+OO3.80E-Q1

•



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant conc. in fish (=Sed cone: Biotransfer Factor·% lipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW) 6.864 kg
Food Ingestion Raie = (If) 1.3388 kg/day
Water Ingestion Rate = (Iw) 0.S664 Uday
SoiVSediment Ingestion Rate = (Is) 0.1258472 kg/day .
Home Range = (HR) Assume 1000/0 on site
Contaminated Area = (CA) Assume equal to home range

Dose=[(IV·Cv+li·Ci+ls·Cs+lw·Cw)HVBW Raccoon
Average Inputs

SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

. RACCOON -AVERAGE INPUTS
NSWC CRANE, INDIANA

Avg.Sed. Avg.SW Biotransfer Fish
ConCentration Concentration Factor Concentration Dose . NOAEL LOAEL NOAEL LOAEL

Parameters (mg/kg) (mQIL) (sed to fish) (mg/kg) (mg/kg/day) (mg/kg/day) (mg/kg/day) HQn HQI

2.SSE-Ql 11.21E-0412.43E-QslS.10E-Q2

7.28E-Q3

6.19E-Q6

1:02E+OO I 2.01 E-Ql

O.OOE+OO·

1.8SE+OO

1.00E+OO

1.00E+OO

4.70E+Ol

. 1.00E+OO

7.S0E-QS

O.OOE+OO. l.l1E-Ql

I· O.OOE+OO

Cells are shaded if the EEQ is greater than 1.0.
.Fish BCFs were used when parameters (2,4-D) were only detected in the surface water



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransler Factor)
H=HRlCA (Assume = to 1 lor rpaximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

7.730E-02 kg
1.231 E~Ol kg/day
1.210E-02 Uday
1.280E-02 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(II·Ci+ls·Cs+lw·Cw)HYBW American Robin
Conservative Inputs

SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Parameter
Pesticides
IMethoxychlor 1.36E-02 O.OOE+OO
Inor anlcs
Co er
Lead
Zinc
NV - No Value Established

.. #VALUEI - Value could not be calculated
Cells are shaded il the EEQ Is greater than 1.0.



Cs = Contaminant concentration in soil
Cw'= Contaminant concentration in water
CI = Contaminant cone. in soli Invertebrates (=soli cone.• Blotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

8.1OOE-02 kg
9.760E-02 kg/day
1.130E-02 Uday
1.015E-02 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'CI+ls'Cs+lw'Cw)H)/BW American Robin
Average Inputs

SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN - AVERAGE INPUTS
NSWC CRANE, INDIANA

Parameter
Pesticides
IMethoxychlor 1.16E-02 O.OOE+OO
. Inor anlcs-
Co er
Lead
Zinc
NV - No Value Established
#VALUEI - Value could not be calculated
Cells are shaded If the EEQ Is greater than 1.0.

1.16E-02

9.87E-Ol
8.04E-ol
2.65E+Ol

I#VALUEII #VALUEI I
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SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CAlCULATION

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs ;, Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc. * Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure) .

j Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.ntaminated Area = (CA)

1.53E-02 kg
1.62E-02 ' kg/day
4.30E-03 Uday
2,11 E-03 kg/day

Assume 100% on site
Assume ,equal to home range

Dose=[(lf*Ci+ls*Cs+lw*Cw)H)/BW Short-Tailed Shrew
Conservative Inpilts

1 46E+02 I2 25E-04/ 1 12E-Q4' I729E+Ol164E-02136E-02100E+00OOOE+OO

Deflmtrons:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Aditerse Effects Level .

1'36E-02
Pesticides

InorQanlcs
ICoooer I 1.40E+Ol I 1.24E-02 I 2.45E-01 I . 3.43E+00 I 5.58E+00 I ,6.10E+02. I 7.88E+02 19.16E-03 7.08E-Q3 I
ILead I 2.40E+Ol I 3.60E-03 I 2.44E-01 I 5~84E+00 I 9.52E+00 I 1.46E+02 I 1.46E+031 6.53E-Q2 6.53E-03 I
IZinc I 6.49E+01 I 1.19E-Q2 I 2.06E+OO I 1.34E+02 I 1.51E+02 I 2.92E+03 I '5.83E+03 15.18E-Q2 2.59E-02 I

, ..

Parameter

IMethoxychlor

(

./.



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant cone. in soil invertebrates (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

1.69Ec02 kg
1.03E-02 kg/day
3.80E-03 Uday
1.34E-Q3 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'Ci+ls'Cs+lw'Cw)H)/BW Short-Tailed Shrew
Average Inputs

SWMU 9· PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW - AVERAGE INPUTS
NSWC CRANE. INDIANA

I S.18E+Ol I 6.73E-Q3 I. S.12E-Ql I
·1 1.89E+Ol I 1.28E-03 I 4.26E-02 I
I 1.20E+Ol I· 3.8SE-03 I 8.24E-Q2 I·

8.30E+Ol I· 1.66E+02 I 9.67E-OS I 4.84E-osl8.03E-03

I 2.03E+Ol I 3.32E+03 I 6.64E+03 I 6.12E-Q3 I 3.06E-031
I 1.99E+OO I 1.66E+02 I 1.66E+03 I 1.20E-02 11.20E-Q31
I 1.55E+00 I 6.94E+02 I 8.97E+02 I 2.24E-Q3 I 1.73E-Q3\

1.16E-02

9.87E-Ol
8.04E-Ql
2.6SE+Ol

1.00E+OOO.OOE+OO1.16E-02

Zinc

Parameter

Coooor
Lead

Pesticides

InorQanics
IMethoxychlor

Definitions:
EEQ - Ecological Effects Quotient
NOAE!- - No Observed Adverse Effects Level

. LOAEL - Lowest Observed Adverse Effects Level



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc. * BiotransferFactor)
H=HRlCA (Assume = to 1 for maximum exposure)

SWMU 9 - PESTICIDE CONTROUR-150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.laminated Area = (CA)

3.29E-02 kg
1.28E-02 kg/day
7.70E-03 Uday
3.07E-Q4 kg/day

Assume 100% on site
Assume equal to home range

Dose=(lf*Cv+ls*Cs+lw*Cw)H]/BW Meadow Vole
Conservative Inputs

7.16E+01 I 6.82E-061 3.41E-0613.00E-04

2.63E+00
3.37E+00
3.54E+01

2.20E-02. O.OOE+oo1.36E-02

2.40E+01
1.40E+01

6.49E+01



kg
kg/day
Uday
kg/day

Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
COntaminated Area = (CA)

3.66E-02
1.19E-02
6AOE-03
2.86E-04

Assume 100% on site
Assume equal to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw)(H»)/BW Meadow Vole
. Average Inputs

SWMU.9 - PESTICIDE CONTROUR·150 TANK AREA
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE· AVERAGE INPUTS
NSWC CRANE, INDIANA



SWMU 10 - Rockeye



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in sediment invertebrate (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)

.minated Area = (CA)

0.006 kg
0.008 kg/day
0.002 Uday

O.OOOE+OO kg/day'
Assume 100% on site
Assume equal to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw)H)/BW Little Brown Bat
Conservative Inputs

SWMU 10- ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

LmLE BROWN BAT - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Definitions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Max. Sed. Max.SW Blotransfer Invertebrate
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters "(maiko) (mail) (sed to Inv) (mQ/ka) (malka/dav) (malka/dav) (malka/dav) EEQn EEQI
EnerQetics
2,46-TRINITROTOLUENE O.OOE+OO 2.00E-03 1.00E+00 O.OOE+OO 5.01E-04 5.44E+01 5.44E+02 9.22E-06 .9.22E-07
2cAMINO-4,6-DINITROTOLUENE O.OOE+OO 4.10E-04 .1.00E+OO O.OOE+OO 1.03E-04 . NV NV #VALUEI #VALUEI
4-AMINO-2 6-DINITROTOLUENE O.OOE+OO 8.78E-04 1.00E+OO O.OOE+OO 2.20E-Q4 NV NV #VALUEI #VALUEI
HMX 7.95E-03 2.20E-Q2 1.00E+00 7.95E-03 1.62E-02 8.74E+00 2.18E+01 1.86E-03 7.43E-04
RDX O.OOE+OO 1.80E-02 1.00E+00 O.OOE+OO 4.50E-03 2.04E+01 1.02E+02 2.21E-04 4.41E-05
Inorganics
ALUMINUM 7.43E+03 4.93E-01 1.00E+00 7.43E+03 1.00E+04 5.62E+OO

5.62E"'.~ANTIMONY 1.22E+OO O.OOE+OO 1.00E+OO 1.22E+00 1.64E+00 3.64E-01 3.64E+OO' ".4.52E-01
. ARSENIC 1.98E+01 7.07E-04 2.00E-Q1 3.97E+00 5.36E+OO 3.67E-01 3.67E+00 ' • ' • • •

BERYLLIUM 1.64E+OO O.OOE+OO 1.00E+00 1.64E+00 2.22E+00 2.24E+01 2.24E+02 9.88E-02 9.88E-Q3
CADMIUM 1.42E+00 O.OOE+OO 2.32E+00 3.30E+00 4.45E+00 2.94E+01 2.94E+02 I 1.51E-01 1.51E-02
CHROMIUM I 3.84E+01 O.OOE+OO 1.36E-01 5.21E+00 7.03E+OO 1.11E+02 4.47E+02 I 6.31 E-02 1.57E-02
COBALT 3.55E+01 O.OOE+OO 1.00E+00 3.55E+01 4.79E+01 4.08E+01 4.08E+02 II ·1.17E-01
COPPER 1.19E+01 1.21E-Q3 1.52E+OO 1.82E+01 2.46E+01 1.14E+03 1.47E+03 I 2.16E-02 1.67E-02
IRON ., 4.86E+04 7.10E-Q1 1.00E+OO 4.86E+04 6.56E+04 1.84E+04 1.84E+05 . II 3.56E-01
LEAD 2.68E+01 O.OOE+OO 1.76E-01 4.72E+OO 6.38E+OO 2.72E+02 2.72E+03 I 2.35E-02 2.35E-03
MANGANESE 3.69E+03 1.12E-01 1.00E+00 .3.69E+03 4.98E+03 2.99E+03 ·9.65E+03 . II 5.16E-01
NICKEL 3.39E+01 O.OOE+OO 6.73E-Q1 2.28E+01 3.08E+01 1.36E+03 2.72E+03 I 2.27E-02 1.13E-02·

. VANADIUM 3.92E+01 O.OOE+OO ·1.00E+00 3.92E+01 5.29E+01 5.30E+00 5.30E+01 .. ; II 9.98E-01
ZINC 1.17E+02 2.23E-02 2.18E+OO 2.55E+02 3.44E+02 5.44E+03 1.09E+04 I 6.33E-02 3.17E-02...
NV - No Value Established
#VALUEI - Value could not be calculated

. ereshaded if the EEQ is greater than 1.0:



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in sediment invertebrate (=soil ronco • Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.0072 kg
0.0044 kg/day
0.0014 Uday
0.000 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(WCv+ls·Cs+lw·Cw)(H)]lBW Little Brown Bat
Average Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL WILDUFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

LmLE BROWN BAT· AVERAGE INPUTS
NSWC CRANE, INDIANA

Definitions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level.
LOAEL - Lowest Observed Adverse Effects L. .

NV No Value Established
#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

. Avg. Sed. Avg.SW Biotransfer Invertebrate
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (maiko) (mall) (s~ to inv) (maiko) (malka/dav) (malka/dav) (malka/dav) EEQn EEQI
EnerQetics
2,4,6-TRINITROTOLUENE O.OOE+OO 1.08E-03 1.00E+00 O.OOE+OO 2.10E-04 7.78E+01 7.78E+02 2.70E-06 2.70E-07

. 2-AMINQ-4,6-DINITROTOLUENE O.OOE+oo 4.37E-<>4 1.00E+00 O.OOE+OO 8.50E-05 NV NV #VALUEI #VALUEI
4-AMINO-2 6-DINITROTOLUENE . O.OOE+oo .6.51E-Q4 1.00E+OO O,OOE+OO 1.27E-04 NV NV #VALUEI #VALUEI
HMX 4.48E-Q3 8.06E-03 1.00E+OO 4.48E-Q3 4.30E-03 1.25E+01 3.13E+01 3.44E-04 1.38E-04
RDX O.OOE+oo 4.24E-Q3 1.00E+OO O.OOE+OO 8.24E-04 2.92E+01 1.46E+02 2.82E-05 5.65E-06
Inoraanics
ALUMINUM 6.67E+03 3.50E-Q1 1.ooE+oo 6.67E+03 4.08E+03 8.04E+00 8.04E+01· • • • •
ANTIMONY 8.57E-Q1 \ O.OOE+OO 1.00E+00 8.57E-01 5.24E-01 5.21E-Q1 5.21E+00 • II ·1.01E-01
ARSENIC 1.16E+01 5.08E-04 4.15E-Q2 4.83E-Q1 2.95E-01 5.25E-01 5.25E+OO 5.62E-01 5.62E-02
BERYLLIUM 1.03E+00 ·O.OOE+oo 1.00E+oo 1.03E+OO 6.31E-01 3.21E+01 3.21E+02 1.97E-02 1.97E-Q3
CADMIUM 9.40E-01 O.OOE+OO 1.74E-Q1 1.64E-Q1 1.00E-Q1 4.21E+01 4.21E+02 2.38E-Q3 2.38E-Q4
CHROMIUM 2.35E+01 O.OOE+OO 2.90E-Q2 6.80E-01 4.16E-01 1.59E+02 6.39E+02· 2.61E-03 6.51E-04

. COBALT 2.09E+01 O.OOE+OO 1.00E+OO 2.09E+01 1.28E+01 5.83E+01 .5.83E+02 2.19E-01 2.19E-02
COPPER 1.03E+01 1.08E-Q3 4.51E-01 4.67E+OO 2.85E+OO 1.63E+03 2.10E+03 1.75E-03 1.36E-Q3
IRON 3.15E+04 5.10E-Q1 1.00E+OO 3.15E+04 1.93E+04 2.64E+04 2.64E+05 7.30E-01 7.30E-02
LEAD 2.22E+01 O.OOE+OO 2.06E-Q2 4.57E-01 2.79E-Q1 3.89E+02 3.89E+03 7.191:-04 7.19E-Q5
MANGANESE 1.54E+03 4.88E-Q2 1.00E+00 1.54E+03 9.43E+02 4.28E+03 1.38E+04 2.20E-01· 6·.83E-Q2
NICKEL 2.1OE+01 O.OOE+OO 1.41E-Q1 2.96E+OO 1.81E+OO 1.94E+03 3.89E+03 9.29E-04 4.64E-04
VANADIUM 2.83E+01 O.OOE+OO 1.00E+OO 2.83E+01 1.73E+01 7.58E+00 7.58E+01 : II 2.28E-Q1
ZINC 8.20E+01 1.45E-Q2 5.61E-Q1 4.61E+01 2.81E+01 7.78E+03 1.56E+04 I 3.62E-03 1.81E-03

- . ..



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fISh (=sed cone.' Biotransfer Factor'% lipid)/average % TOC
Average % TOC is not in the Cv eq~tion for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = BW
Food Ingestion Rate = If
Water Ingestion Rate = Iw
Soil IngeStion Rate - Is
Home Range = (HR)
Contaminated Area = (CA)

0.136 kg
0.07580 kg/day
0.01870 Uday
0.00152 kg/day

Asswne 100% on sne
. Asswne equal to home range

Dose=[(If"Cif.ls'CS+Iw<Cw)H)/BW Belted Kingfisher
Conservative Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED K1NGASHER - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Max. Sed. Max. SW Blotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mglkg) (mgIL) (sed to fISh) (mglkg) (mglkg/day) (mglkg/day) (mglkg/day) HOn HOI
Eneraetlcs
2,4,6-TRINITROTOLUENE O.OOE+oo 2.00E-03 3.30E+Ol O.OOE+OO 2.76E-Q4 NV NV #VALUEI #VALUE!
2-AMINQ-4,6-DINITROTOLUENE O.ooE+oo 4.10E-Q4 1.00E+00 O.ooE+OO 5.64E-05 NV NV #VALUEI #VALUEI
4-AMINQ-2,6-DINITROTOLUENE O.OOE+oo 8.78E-Q4 1.00E+00 O.ooE+oo 1.21E-04 NV NV #VALUEI #VALUEI
HMX 7.95E-03 2.20E-02 1.00E+00 2.57E-02 1.75E-02 NV NV #VALUEI #VALUEI
RDX O.OOE+OO 1.80E-02 1.90E+02 . O.ooE+oo 2.48E-03 NV NV #VALUEI #VALUEr
Inorganlcs
ARSENIC 1.98E+01 7.07E-Q4 1.ooE+00 7.06E-01 6.15E-01 2.46E+00 7.38E+OO 2.5OE-01 . 8.33E-02
CADMIUM 1.42E+OO O.ooE+OO 1.00E+00 5.06E-02 4.41 E-02 .1.45E+00·. 2.ooE+Ol I 3.04E-02 2.2OE-03
CHROMIUM 3.84E+01 O.ooE+OO 1.ooE+00 1.37E+OO 1.19E+00 1.ooE+00 5.00E+00 II 2.38E-01
COPPER 1.19E+Ol 1.21E-03 1.ooE+OO 4.25E-Ol 3.70E-Ol 4.70E+Ol 6.17E+Ol 7.88E-03 6.00E-03
LEAD 2.88E+Ol O.ooE+oo 1.ooE+00 9.55E-Ol 8.32E-01 1.13E+00 1.13E+Ol 7.36E-Ol 7.36E-02
NICKEL 3.39E+Ol O.ooE+oo 1.ooE+00 1.21E+00 1.05E+00 7.74E+01 1.07E+02 1.36E-02 9.82E-03
ZINC 1.17E+02 2.23E-02 1.ooE+00 .4.16E+00 3.62E+OO 1.45E+Ol 1.31E+02 2.5OE-Ol 2.77E-02
NV - No Value Established
#VALUEI - Value could not be calculated
Cells are shaded if the EEO is greater than 1.0.
Fish BCFs were used when parameters (2,4,6-TririitrotoliJene, RDX) were only detected in the surface water.

DefiMions.·
EEO - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse EffeCts Level



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration In water

Cv = Contaminant cone. in fish (=sed cone.' Biotransfer Factor'% lipid)/average % TOC.
" Average % TOC is not in the Cv equation for inorganics

H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)"
8ediment Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

0.152 kg
0.069 kg/day
0.017 Uday

0.001378 kg/day
Assume 100% on sfte
Assume equal to home range

Dose=(WCii-ls'Cs+Iw"Cw)H]lBW Belted Klngflsher
Average Inputs

SWMU 10· ROCKEYE
TERRESTRIAL W1LDUFE MODEL HAZARD QUOTIENT CALCULATION

BELTED KINGASHER • AVERAGE INPUTS
NSWC CRANE, INDIANA

Definftlons: .
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV • No Value Established
#VALUEI - Value could not be calculated
Fish BCFs were used when parameters (2,4,&Trinftrotoluene, RDX) were only detected In the surface water.

Max. Sed. Max.SW Blotransfer Fish"
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mglkg) (mgIL) (sed t6 fish) (mglkg) (mglkg/day) (mglkg/day) (mglkg/day) HQn He.
Eneraetlcs
2,4,&TRINITROTOLUENE O.ooE+OO 1.08E-03 3.30E+01 O.OOE+oo 1.19E-04 NV NV #VALUEI #VALUEI
2-AMIND-4,&DINITROTOLUENE O.ooE+oo 4.37E-<l4 1.ooE+OO O.OOE+oo 4.80E-05 NV NV #VALUEI "#VALUEI
4-AMINQ-2,&DINITROTOLUENE O.OOE+OO 6.51E-<l4 1.ooE+OO O.ooE+oo 7.16E-05 NV NV #VALUEI #VALUEI
HMX 4.48E-03 8.06E-03 1.ooE+OO 1.45E-02 7.50E-03 NV NV #VALUEI #VALUE!
RDX O.ooE+oo 4.24E-03 1.90E+02 O.ooE+OO 4.66E-04 NV NV #VALUEI #VALUEI
InarQanlcs
ARSENIC 1.16E+Ol 5.08E-<l4 1.ooE+OO 4.14E-Ol 2.93E-01 2.46E+OO 7.38E+OO 1.19E-Ol 3.98E-02
CADMIUM 9.40E-01 O.OOE+oo 1.ooE+00 3.35E-02 2.37E-02 1.45E+00 2.ooE+Ol 1.63E-02 1.19E-03
CHROMIUM 2.35E+Ol O.OOE+OO 1.ooE+OO 8.35E-Ol 5.91E-01 1.00E+00 5.ooE+OO 5.91E-ol 1.18E-01
COPPER 1.03E+Ol 1.08E-03 1.ooE+OO 3.68E-01 2.61E-01 4.70E+01 6.17E+01 5.55E-03 4.22E-03
LEAD 2.22E+Ol O.OOE+OO 1.00E+OO 7.91E-01 5.60E-01 1.13E+00 1.13E+01 4.95E-01 4.95E-02
NICKEL 2.10E+01 O.OOE+OO 1.00E+OO 7.46E-01 5.28E-01 7.74E+01 1.07E+02 6.83E-03 4.94E-03
ZINC 8.20E+Ol 1.45E-02 1.ooE+OO 2.92E+OO 2.07E+OO 1.45E+01 "" 1.31E+02 1.43E-01 1.58E-02

..



SWMU 10 - ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE Q~AIL • CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Bobwhite Quail
Conservative Inputs

Dose=[(WCv+ls·Cs+lw·Cw)HjfBW

Cs = Contaminant !Xlncentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil cOnc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

kg
kg/day
Uday
kg/day

1.62E-01
1.64E-Q2
2.31E-Q2
1.35E-Q3

·sume 100% on site
1e equal to home range

Body Weight = (BW)
. Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion R~te= (Is) .
Home Range = (HR)

.contaminated Area = (CA)

Deflntlions.
EEQ - Ecological Effects Quotient
NOAEL • No Observed Adverse Effects Level

. LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI -Value could not be calculated

Max. Soil Max.SW Biotransfer Vegetation
Concentration Concentration .Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameter (malka) (mg/L) (soli to veg.) (mg/kg) . (mg/kg/day) (mg/kg/day) (mg/kg/day) EEQn EEQI
Enerlletlcs
2,4,6-trinitrotoluene 3.22E-01 2.00E-03 3.60E-01 1.16E-01 1.47E-02 NV NV #VALUEI #VALUEI
2-amino-4,6-dinitrotoluene 3.23E-01 4.10E-04 1.00E+00 3.23E-01 3.54E-02 NV NV #VALUEI #VALUEI
HMX 5.50E+01 2.20E-02 3.50E+OO 1.93E+02 1.99E+Ol NV NV #VALUEI #VALUEI
RDX 6.91E-Ol 1.80F02 9.40E-Q2 6.50E-Q2 1.49E-02 NV NV #VALUEI #VALUEI
Inoraanlcs

IZinc I 4.28E+01 I 2:23E-Q2 . I 5.46E-01 I 2.33E+01 I 2.72E+OO I 1.45E+01. I 1.31 E+02 I 1.88E-01 I 2.08E-02 I..



Bobwhite Quail
Average tnputs

Dose=[(lf*Cv+ls*Cs+lw*Cw)(H»)/BW

Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water .
Cv = Contaminant cone. in vegetation (=soil cone. * Biotransfer Factor)
H=HRlCA (Assume = t01 for maximum exposure)

kg
kg/day
Uday
kg/day

1.nE-01
1.44E-Q2
1.84E-02
1.18E-03

sume 100% on site
Ie equal to home range

Body Weight = (BW)
Food Ingestion Rate = (If)
'Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

SWMU 10· ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

BOBWHITE QUAIL - AVERAGE INPUTS
NSWC CRANE, INDIANA

Definitions'
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL- Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI - Value cOuld not be calculated

Avg.AIlSoil Avg.SW Blotransfer Vegetation
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameter (mQ/ka\ (maIL\ (soli to vea.\ (maika\ (mQ/kaJdav\ (mQ/kaJdav\ (mQ/kaJdav\ EEQn EEQI
Energetics
2,4.6-trinilrotoluene 2.78E-Q1 1.08E-Q3 3.60E-01 1.00E-01 1.01E-02 NV NV #VALUEI #VALUEI
2-amino-4.6-dinitrotoluene 2.'78E-01 4.37E-04 1.00E+OO 2.78E-Q1 2.45E-02 NV' NV #VALUEI #VALUEI
HMX 1.11E+01 8.06E-03 3.50E+OO 3.89E+01 3.24E+00 NV NV #VALUEI #VALUE!
RDX 4.30E-Q1 4.24E-03 9.40E-Q2 4.04E-Q2 6.60E-03 NV NV #VALUEI #VALUEI
Inorganics

IZinc I 3.40E+01 I 1.45E-Q2 I 1.10E-01 1 3.74E+OO ·1 5.33E-Q1 I 1.45E+01 I 1.31E+02 I 3.68E-02 I 4.07E-Q3 I...



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water
Cv = Contaminant cone. in fish (=sed cone.' Biotransfer Factor'% lipid)/average % TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (AsSume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
SoiVSediment Ingestion Rate = (Is)
Home Range = (HR)
.Contaminated Area = (CA)

5.34E+OO kg
1.65E+OO kg/day
5.70E-01 Uday
1.55E-01 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(Iv'Cv+li'Ci+ls'Cs+lw'Cw)H]/BW Raccoon
Conservative Inputs .

SWMU 10 • ROCKEYE
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON·CONSERVATIVEINPUTS
NSWC.CRANE,INDIANA

DefinillOns.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Max. Sed. Max.SW Biotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (mQlkg) . (maILl (sed to fish) (mQlkg) (mQlkg/day) (mQlkg/day) (mQlkg/day) HQn HQI
EnerQetics
2,4,6-TRINITROTOLUENE O.OOE+OO 2.00E-03 3.30E+01 O.OOE+OO 2.14E-Q4 6.32E-02 6.32~-o1 3.38E-03 3.38E-Q4
2-AMINO-4,6-DINITROTOLUENE O.OOE+OO 4.1OE-Q4 1.00E+OO O.OOE+OO 4.37E-05 NV NV #VALUEI #VALUEI
4-AMINO-2,6-DINITROTOLUENE O.OOE+OO 8.78E-Q4 1.00E+00 O.OOE+OO 9.37E-05 NV NV #VALUEI #VALUEI
HMX 7.95E-03 2.20E-02 1.00E+00 2.57E-Q2 1.05E-02 1.02E-02 2.54E-02 • .. 4.15E-01
RDX O.OOE+oo 1.80E-02 1.90E+02 O.OOE+OO 1.92E-03 2.37E-02 1.19E-01 8.10E-02 1.62E-Q2
InorQanics
ARSENIC 1.98E+01 7.07E-Q4 1.00E+OO 1.98E+01 6.71E+OO 4.27E-Q4· 4.27E-03 • •
CADMIUM 1.42E+OO O.OOE+OO 1.00E+00 1.42E+00 4.81E-01 3.42E-02 3.42E-01 , • ..
CHROMIUM 3.84E+01 O.OOE+OO 1.00E+OO 3.84E+01 1.30E+01 1.30E-01 5.19E-01 .. • • •
COPPER 1.19E+01 1.21E-03 1.00E+00 1.19E+01 4.04E+OO 1.32E+OO 1.71E+OO •• .. . ..
LEAD 2.68E+01 O.OOE+OO 1.00E+OO 2.68E+01 9.08E+00 3.16E-01 3.16E+OO : • : ..
NICKEL ·3.39E+01 O.OOE+OO 1.00E+OO 3.39E+01 1.15E+01 1.58E+00 3.16E+OO . .. . ..

. ZINC 1.17E+02 2.23E-02 1.00E+OO 1.17E+02 3.95E+01 6.32E+OO 1.26E+01 . .. II
..

NV - No Value Established
#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

. Fish BCFs were used when parameters (2,4,6;TrinitrotoJuene, RDX) were only detected in the surface water.

•



Cs = Contaminant concentration in sediment
Cw = Contaminant concentration in water .
Cv = Contaminant cone. in fish (=sed cone: Biotransfer Factor'% Iipid)/average %TOC
Average % TOC is not in the Cv equation for inorganics
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW) 6.864 kg
Food Ingestion Rate = (If) 1.3388 kg/day
Water Ingestion Rate = (Iw) 0.5664 LJday
SoiVSediment Ingestion Rate = (Is) 0.1258472 kg/day
Home Range = (HR) Assume 100% on site
Contaminated Area = (CA) Assume equal to home range

Dose={(lv'Cv+li'Ci+ls'Cs+lw'Cw)H]lBW Raccoon
Average Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

RACCOON - AVERAGE INPUTS
NSWC CRANE, INDIANA·

Definitions.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.
Fish BCFs were used when parameters (2,4,6-Trinitrotoluene. RDX) were only detected in the surface water.

Max. Sed•. Max.SW Biotransfer Fish
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

Parameters (rilalkg) (mg/l) (sed to fish) . (maiko) (malka/dav) (malka/dav) (malka/dav! HQn HQI
Eneraetics
2,4,6-TRINITROTOLUENE O.OOE+OO 1.08E-03 3.30E+Ol O.OOE+OO 8.91E-05 8.16E-02 8.16E-01 1.09E-03 1.09E-Q4
2-AMINQ-4.6-DINITROTOLUENE O.OOE+OO 4.37E-Q4 1.00E+00 O.OOE+OO 3.61E-05 NV NV #VALUEI #VALUEI
4-AMINQ-2.6-DINITROTOLUENE . O.OOE+OO 6.51E-Q4 1.00E+OO O.OOE+:OO . 5.37E-05 NV NV #VALUEI #VALUEI
HMX 4.48E-03 8.06E-03 1.00E+OO 1.45E-02 3.57E-03 1.31E-02 3.28E-02 2.73E-ol 1.09E-ol
RDX O.OOE+OO 4.24E-03 1.90E+02 O.OOE+OO 3.50E-Q4 3.06E-02 1.53E-ol 1.14E-02 2.29E-03
Inoraanics
ARSENIC 'l.16E+Ol 5.08E-Q4 1.00E+00 1.16E+Ol 2.48E+00 5.51E-Q4 . 5.51 E-03 • •
CADMIUM 9.40E-ol O.OOE+OO 1.00E+00 9.40E-ol 2.01E-ol 4.41E-02 4.41E-ol . II 4.55E-ol
CHROMIUM 2.35E+Ol ' O.OOE+OO 1.00E+00 2.35E+Ol 5.00E+00 1.67E-ol 6.70E-ol " • II

COPPER 1.03E+Ol 1.08E-03 1.00E+OO l.03E+Ol 221E+OO 1.71E+OO 2.21E+OO · II It It

LEAD 2.22E+Ol O.OOE+OO' 1.00E+Oo 2.22E+Ol 4.74E+OO 4.08E-ol 4.08E+00 · • . It

NICKEL 2.10E+Ol O.OOE+OO 1.00E+OO 2.10E+Ol 4.47E+00 2.04E+OO 4.08E+OO · II • II

ZINC 8.20E+Ol 1.45E-Q2 l.00E+OO 8.20E+Ol 1.75E+Ol 8.16E+OO 1.63E+Ol II • It..



·Cs = Contaminant concentration in soil
. Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

7.73E-02 kg
1.23E-Q1 kg/day
1.21 E-02 Uday
1.28E-Q2 . kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf·Ci+ls·Cs+lw·Cw)H)/BW American Robin
Conservative Inputs

SWMU 10· ROCKEYE
TERRE;STRIAL WILDLIFE MODEL ECOLOGICAL EFFECTs QUOTIENT CALCULATION

AMERICAN ROBIN· CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

NV #VALUEI #VALUEt
NV #VALUEI #VALUEI

NV #VALUEI #VALUEI

1.02E+Ol 1.13E+OO

NV #VALUEI #VALUEI

1.45E+01 1.31E+02
Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level ..



Cs =Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant cone. in soil invertebrates (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area =(CA)

8.10E-02 kg
9.76E-02 kg/day
U3E-Q2 Uday
1.02E-Q2 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(If*Ci+ls'Cs+lw'Cw)H)/BW American Robin
Average Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

AMERICAN ROBIN·AvERAGE INPUTS
NSWC CRANE,INDIANA

Deflmllons:
EEQ-· Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest·Observed Adverse Effects Level

NV • No Value Established
#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

Avg.AIlSoil Avg.SW Biotransfer Invertebrate
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL LOAEL

- Parameter (mQ/kg) (mail) (soil to inv.) (mQ/kg) (maJka/dav) (mQ/ka/dav) (mQ/ka/dav) EEQn EEQI
Energetics
2,4 6-trinitrotoluene 2.78E-Q1 1.08E-Q3 l.00E+OO - 2.78E-01 3.70E-01 NV NV #VALUEI #VALUEI
2-amlno-4,6-dinitrotoluene 2.78E-Q1 4.37E-04 1.00E+OO 2.78E-Q1 3.70E-Q1 NV NV #VALUEI #VALUEI
HMX 1.11E+01 8.06E-Q3 1.00E+OO 1.11 E+01 l.48E+01 NV NV #VALUEI #VALUEI
RDX 4.30E-Q1 4.24E-Q3 1.00E+OO 4.30E-01 5.73E-01 NV NV #VALUEI #VALUEI
Inorganics

IZJnc I 3.40E+01 I 1.45E-02 I 5.12E-Q1 I 1.74E+01 I 2.53E+01 I 1.45E+01 1- 1.31E+02 , II 1.93E-01 I.. ,



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant cone. in soil invertebrates (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Contaminated Area = (CA)

1.53E-02 kg
1.62E-02 kg/day
4.30E-03 Uday
2.11 E-03 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'Ci+ls'Cs+lw'Cw)H)/BW " Short·Tailed Shrew
ConservaUve Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Definitions;
EEQ -Ecological Effects Quotient
NOAEL • No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NV - No Value Established
#VALUEI - Value could not be calculated
Cells .are 'shaded if the EEQ is greater than 1.0.

Max. Soil Max.SW Biotransfer Invertebrate
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL ILOAEL

Parameter (m!Vk!l). (m!llL) soil to inv. (m!Vk!l) (m!Vk!llday) (m!Vk!llday) : (m!Vk!llday) EEQn EEQI
Energetics
2,46-trinitrotoluene 3.22E-01 2.00E-03 1.00E+00 3.22E-01 3.88E-01 . 2.92E+01 2.92E+02 1.33E-02 ( 1.33E-Q3
2-amino-4,6-dinitrotoluene 3.23E-01 4:10E-04 1.00E+OO 3.23E-Q1 3.87E-01 NV NV #VALUEI I #VALUEI
HMX' 5.50E+01 2.20E-02 1.00E+OO 5.50E+01 6.60E+01 4.69E+00 1.17E+01 • 0' tt

RDX 6.91E-01 1.80E-02 1.00E+00 6.91E-01 8.35E-01 1.09E+01 5.47E+01 7.64E-Q21 1.53E-02
'Inoraanlcs
(Zinc I 4.28E+01 I 2.23E-02 I 2.06E+OO I 8.81E+01 I 9.95E+01 I 2.92E+03 I 5.83E+03 I 3.41E-Q21 1:71E-Q2 I...

)



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Ci = Contaminant conc. in soil invertebrates (=soil conc. * Biotransfer Factor)
H=HRlCA (Assume = to·1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range = (HR)
Cpntaminated Area = (CA)

1.69E-02 kg
1.03E-02 . kg/day
3.80E-03 Uday
1.34E-03 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(I'*Ci+ls*Cs+lw*Cw)H)/BW Short-Tailed Shrew
Average Inputs

SWMU 10 - ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

SHORT-TAILED SHREW· AVERAGE INPUTS
NSWC CRANE, INDIANA

DefinitIons.
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

Parameter
E

NV - No Value Established
#VALUEI ~ Value could not be calculated
·Cells are shaded if the EEQ is greater than 1.0.

nerQetlcs
2,4,6-trinitrotoluene 2.78E-ol 1.OSE-03 1.00E+OO 2.78E-Ol 1.92E-Ol 3.32E+Ol 3.32E+02 15.79E,03 5.79E-04
2-amin0-4,6-dinitrotoluene 2.78E-Ol 4.37E-04 1.00E+OO 2.78E-ol . 1.92E-Ol NV NV . I #VALUEl #VALUEI
HMX 1.11E+Ol 8.OSE-03 1.00E+OO 1.11E+Ol 7.66E+OO 5.33E+00 1.33E+Ol " It 5.74E-ol
RDX 4.30E-Ol 4.24E-03 1.00E+00 4.30E-ol 2.98E-Ol 1.24E+Ol 6.22E+Ol I 2.39E-02 4.78E-03
InorQanics

IZinc I ·3.40E+Ol 1.45E-02 I 5.12E-ol I 1.74E+Ol I 1.33E+Ol I 3.32E+03 I 6.64E+03 I 4.02E-03 I 2.01 E-03 I...



SWMU 10" ROCKEYE
TERRESTRIAL WILDLIFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - CONSERVATIVE INPUTS
NSWC CRANE, INDIANA

Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant conc. in vegetation (=soil conc.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
Food Ingestion Rate = (If)
Water Ingestion Rate = (Iw)
.soil Ingestion Rate = (Is)
Home Range = (HR)

.ntaminated Area = (CA)

3.29E-Q2 kg
1.28E-02 kg/day
7.70E-03 Uday
3.07E-04 kWday

Assume 100% on site
Assume aqualto home range

Dose=[(If*Cv+ls·Cs+lw·Cw)HVBW Meadow Vole
Conservative Inputs

. Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

E

NV - No Value Established
#VALUEI·- Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

neraetlcs
2,4,6-trinitrotoliJene 3.22E-Q1 2.00E-03 3.60E-01 1.16E-01 4.86E-02 1.43E+Ol 1.43E+02 I 3.40E-Q3 I 3.40E-04
2-amino-4 6-dinitrotoluene 3.23E-Q1 4.1OE-04 1.00E+OO 3.23E-Ol 1.29E-01 NV NV I #VALUEI I #VALUEI
HMX 5:50E+01 2.20E-02 3.50E+00 1.93E+02 7.54E+Ol 2.30E+00 5.75E+OO ....J; I 1.1

RDX 6.91 E-01 1.80E-Q2 9.40E-Q2 6.50E-02 3.59E-02 5.37E+OO 2.69E+01 I 6.69E-Q3 I 1.34E-03
Inorganics

IZinc I 4.28E+01 I 2.23E-02 I 5.46E-01 I 2.33E+01 I 9.49E+OO I 1.43E+03 I 2.86E+03 I 6.62E-031 3.31E-Q31...

. Parameter

•



Cs = Contaminant concentration in soil
Cw = Contaminant concentration in water
Cv = Contaminant cone. in vegetation (=soil cone.• Biotransfer Factor)
H=HRlCA (Assume = to 1 for maximum exposure)

Body Weight = (BW)
FoocIlngestion Rate = (If)
Water Ingestion Rate = (Iw)
Soil Ingestion Rate = (Is)
Home Range =; (HR)
Contaminated Area = (CA)

3.66E-02 kg
1.19E-02 kg/day

. 6.40E-03 Uday
2.86E-04 kg/day

Assume 100% on site
Assume equal to home range

Dose=[(lf'Cv+ls'Cs+lw'Cw)(H»)/BW Meadow Vole
Average Inputs

SWMU 10· ROCKEYE
TERRESTRIAL WILDI,.IFE MODEL ECOLOGICAL EFFECTS QUOTIENT CALCULATION

MEADOW VOLE - AVERAGE INPUTS
NSWC CRANE, INDIANA

\

Avg. All Soil Avg. SW Biotransfer Vegetation
Concentration Concentration Factor Concentration Dose NOAEL LOAEL NOAEL I LOAEL

Parameter (malka) . (mail) soil to vea. (malka) (malka/dav) (malka/dav) (malka/dav) EEQn EEQI
Enef!:Ietics
2 4.6-trinitrotoluene 2.78E-Ol 1.08E-03 3.60E-ol 1.00E-Ol 3.49E-02 1.53E+Ol 1.53E+02 2.28E-03 I 2.28E-04
2-amin0-4.6-dinitrotoluene 2.78E-ol 4.37E-04 1.ooE+OO 2.78E-Ol 9.26E-02 NV NV #VALUEII #VALUEI
HMX 1.11 E+Ol 8.06E-03 3.50E+OO 3.89E+Ol 1.27E+Ol 2.46E+OO 6.14E+OO It • It

RDX 4.30E-ol 4.24E-03 9.40E-02 4.04E-02 1.72E-02 5.73E+OO· 2.87E+Ol 3.01 E-03 I 6.01 E-04
Inor anics
Zinc

. NV ~ No Value Established .
#VALUEI - Value could not be calculated
Cells are shaded if the EEQ is greater than 1.0.

Definitions:
EEQ - Ecological Effects Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest'Observed Adverse Effects Level



APPENDIX H.5

CHECKLISTS FOR ECOLOGICAL ASSESSMENTS



Checklist for Ecological Assessment/Sampling.

J. SITE DESCRIPTION

Location:

NSI1LC t'b'AN~ _.._.. -
--_.~- -- .....

sWMU 4 - MC.CoMISH 6ORG£

County:. NAif/IN

. . I

2. Latitude: '~38 0 53 N Longitude:

State: -::r;...,D/A~A

~ 86°54 '£

..-.0.

L"

4. Is this the first site visit? 0 y~ ~ Ifno. attach ~p report.ofpi-evi~ site visit(s). if~vailable.

Date(s) ofpreviol;lS sitevisit(s): lZ ·l'l· ooSt.'RFACe , k/;fIE;: .
. ~ ... \.

Seo' MliN T· SA~PLIN Q :.

S. Please attach to Ihe checkJist uSGS topographi~ map(s) ofthe site. ifavailable.

"5C£ H6U"f~ I-I O~ ·-.rAL /Vswe· e,tf",NIF;?F.z·~4~.<ro~
v.lh'/&#·r/Y/5 "f5f&".5SP?&£#'T /~ -4/'1/ /I;o~~N-o~X. .

6. Are aerial or other site photographs avaJlable?~ 0 no Jfyes. please attach~y available photo(s) to"the site
map at the c:oncJusion ofthis section. . - .

S&J: n6u-eti"s /-4,. i~ 6" ~ /~.<:; 0':: -/4£ AiSA/<! d;,("AA/a­

Rr'r ~£PtJ~r (>, WIIIC...-i T#/S" Assc.sS",wJf#7' /$ .,fN

/!PP£ND/X,

.-

'- .



7. 1be land Use on the site is: .

_.__. % Urban

__% Residential

__% Agricultural

(Crops:_"~ ..,..- -..J)

__% Recreational

(Describe; note ifit is Q park. etc.)

- 5, % ~ndistwbed FO~Esf~d

The area surrounding the site is:
\ mile radius

__% Urban

__% Rural

__"_% Residential

__% Agricultural

(Crops:..... -.J)

__% Recreational

(Describe; note·if.it is Q park.-etc.)

.__._% Undisturbed

4L% Other': __% Other
31c/o OLl) F.t:t..o
1"20/0 M"'Ioool"\-A.,..,Ed 6~"".s5.

. .

8. Has~y ~ovement of~il tak~ piace at thesite?~ 0 00. Ifyes, please identifY the mOst likely cause Qfihis
disturbanc~: " .

_.__. Agricultural Use

Natur31 Events

Please describe: .

/Heavy Equi~inent

. ~Erosion

__'_Mining

Other



9. Do any potentially sensitive environmental areas exist adjacent to or in proximity to the site; e.g., Feckral and State
parks, National and State monuments, wetlands, prairie potholes? Remember.jloodplains a"'d,wetlands are not
always obvious;' do not answer "no" without confirming information.

. ' ' ....// N~ ~O~~'4" ollC 7"-~& :SW/tALI
'\"""0 W~+tP.Nd..s Appc-1~ /N ,,,E '-, •. ~ ..../ ,/ c/

(
-) -h ov~s,dc o.c ~~ .c;;;Sr,_~T"c.

, SEe F".JVL& /-:> • ~ (;) ,*It.E , -lEcI t=~o"'" -\-'""c d l-:.poS-1 I
L"",'-:\-s o,c- D,"s,eos-+ (" ;I/~cI A~E s~I'C"', .'
/I~E,If'By A .s+a:p'R'\C.\.y~ .., ',_ ' E /s' cI/sc.uss~d

A-lh\rcl Vl.IE4.JI4A/cis -4IeEA is. lOC04iEdJus7". Co ~ 7~c :SWhU./ . ·-rv-e~46'fC';.v . .•
, ' Please provide the source(s) ofinformation uSedto,identify these sensitive areas, and indicate their general location SE~",~..J.

on the site map.

SWMLJ /5 OvrS/,Q'f 4P ·FEA-fAs -Fhdd/,4/A/ (~M/~ A);

.. 10. What type offacili~ is located at~ site?

o Chemical o Manufacturing 0 M~ng

•
o Other (specify)'-- _

I I. What are the suspected contaminants ofconcern at the site? Iflcnown, what are the maximum cOncentration levels?
~/....,l;/~.s'".1 ~c.l#/VI1/"-///Es;, PEs-~'c:;d6r ,,; ,Pes!;;,. //,E;,<4/C/C4s .# ~~.s- .
(CA,.Pe, M" 1<, $ #4) .J- CYAN'de. . s~~· '5:EC:"o~S LfO E;. 4~~+-+"~
Ns"Wc. <..rl\"lE RpI Repo.r+ OP k/H'Cti T\-\'S. Ass.css/lI\/S,..j. I'S

A"l ~~peNd.''K {6,.... d€+lt:i.lEd '''-l~~RMI'\---r\~N.. '

I2~ ~ any Potential routes ofoff-si~migration '.ofcontamj~ observed at th¢ site:

o Swales ,0 Depressions
. ,)

. 0 ·Drainage.ditches

·0 Runoff o Windblown Particulates 0 Vehicufar lraffic

.. . .
.' .. ' .. t I

13. Ifknown.wh.at is the apptoximate deplh tothe,watertable? ~A-h:.~ U:VcLRtI"N,<iE::: <D - 33
. ",~I.@ Low.c/.cJ;-", 7~OA/S 1ft "'U 3 0' ~#~H~< GLEV,;fT/'(JA'S

14. Is the direction ofsurface runoffapparem from site observatiOns? llI"'yes 0 'no Ifyes. to which ofthe following
does the swface runoffdischarge? Indicate all that apply.

.'~~ .0 GroundWater 0 Sewer 0 Collection impoundment

Sou-\."p~r+'~~ 017 "SlY 6A.1l'1) ""'''lor p~r.;,o~ of d,spoSIf.I A.c&,l\
. . 'S c,.·~~~'NEG . .

IS. Is there a navigable ~terbody or. tributary to a navigable waterbody? 0 yes :8l.no



16. )s there a waterbodyanywhere on or in the vicinity of the site? Jfyes, alsocompJete sec~on III: Aquatic Habitat
Checklist.- Non-Flowing Systems and/or Section IV= Aquatic Habitat <;heckJist - Flowing Systems,

lB1es (approx. distance )'0 no
~ C~lpe..rPe.r B/'~NC::N N~,.;'hE'('N SJ:t//l4U 80VA#'£>~9

J7. )s there evidence offlooding? 0 yes;3no Wetlt;UU1s and.floodplains are not always obvious; do noianswer "no If

.without conjir~ing information. Jfyes. complete SectiOn V: Wetland Habitat Checklist.

i8. Jf~ .fiel~.m'ide was.US€:d to aid ;myQf~. ideo.Jjfr~J1~llS.pI~;~ick.a,.I!~~(,E'!~'":~~te_P.t~.~~~I~~lt ...,. _.". ".
. '~deritifYing fauna. [UseabTank's~ ifaddibooafs;;ace IS needed for·teXt.) '. . "

}JA,

19.· Are any threatened and/orendang~ specieS (plant-oranim31JKnoWrrur'iJihabit the area ofthe site? 0 yes 0 no
Ifyes, you are required to verify this informaJion with the U.s. Fish and'Wildlife Service. Ifspecies' identities are
known. pleaSe list them next. .

T~e ~N~&AN~ 'BA,.

AI-Iho~/, ,Mar-' e
h~ So· \oe.~f'\ "ob served

~eCo"".r# 60LCSC

20. Record weaiber conditions at the time this checklist was prepared: "

DATE: .3 ';'//-O,z,

.3.3 - 44 G,:' Temperature (OCrF)

S.,vr~ Wand (directionlspeed)

=t:'.~'L;=-C;_""4.....:.......;'/(:.--_ Cloud cover' .

'. . , '. 'Squ",d
Normal daily high lemperature ",,??~~~".v c.-

. ~0'-/ .r~v4F/
..:M:...-:..;t):=.:·~=£::.-__"Precipitation (rain.,snow)



IA. SUMMARY OF OBSERVATIONS AND SITE SETTING

Old field comprises 31% (3.2 acres) of SWMU4 and. approximately 65% of the estimated
dumpsite disposal area while wooded areas comprise 57% (5.9 acres) of· SWMU 4 and
approximately 35% of. the estimated dumpsite disposal area. Approximately 12% (1.2 acres) of
SWMU 4 is vegetated with maintained grass along access roads (Jeep Traili·and Highway 140).

The forested area, although it makes up a large pQrtion .of SWMU 4, occurs for the most part
along the perimeter of the estimated disposal area. Transitional old field comprises most of the
disposal area and is dominated by grasses and forbs (goldenrod, etc.) with scattered woody plant
species (honey locust, sycamore, etc.) making up < 10% of the total cover.

The SWMU's northern boundary is CUlpepper Branch, however there's· a steep wooded ridg
running between and separating Culpepper Branch from the former .site disposal area. . Th
eastern site boundary is an elevated road and railroad (Highway 140 and Railroad 140).
Furthermore, the majority of the disposal area is an oval shaped bowl with elevated sides thus
preventing any surface water drainage from leavin·g the portion of the former disposal area north
of Jeep Trail 1. However, there is an intermittent stream that runs west to east in the small.
w()Oded portion of the estimated former disposal area just south of Jeep Trail 1. This stream

.. parallels the Jeep Tail and eventually flows under Highway 140, thereon the east side of
Highway 140 it turns and flows north toward a small bowl shaped marshy area where drainage is
confined by elevated Highway 140 and the raised south bank of Culpepper Branch. Therefore, .
most site drainage is either confined to the site or to the small marshy area just east of the site
along Highway 140. .

At the time of this assessment the intermittent stream. south of Jeep Trail 1 was dry and
Culpepper Branch had a low to moderate flow. Culpepper Branch flows into First Creek, which
eventually flows off of NSWC Crane property into Daviess County. The occurrence of aquatic
rec~ptors (i.e. fish, and sediment invertebrates) would be unlikely within the estimated limits of
the disposal area, however, they could occur along the northern boundary of SWMU 4 in
Culpepper Branch. Surface water flow would probably only occur during extended periods of
heavy rain and spring thaw in the intermittent stream in the southern portion of swMu 4 south of
Jeep Trail 1.· Furthermore, SWMU 4 is located outside of FEMAs flood hazard area (Zone A).
Additionally, ·the Martin County soil survey considers most of SWMU 4 a poor to very· poor site for
wetland plants. The exception to this is the strip of bottomland along CUlpepper Branch. This
strip of land received a fair rating for wetland plants. .

. .

See the 1998 aerial photograph shown in Figure 1-4, the marked up SWMU 4 base map showing
the location and direction of site photographs in Figure 1-5 and the nine (9) site photographs

. presented in Figure 1-6. of this RFI Report to enhance site familiarity. .

Additional Preparers );:'£/7# S;~e.s'"cJA/

Site Manager ~s. #49
Date 3 - //~ CJz ,

Affiliation r~ # US



II. TERRESTRIAL HABITATCHECKLIST •IJA. WOODED
/

I. Are there any.wood~ areas at the site?~ o.no If~o.go to Section JIB: ShrublScrub..

2. ~t~rcentageo~'areaofthe site is wooded?-(5 7 %'5. 9 aaes). I~icate the wooded area on~ site map
,which is attached to a copy 'ofthi.s checlcJist. Please identify what informationwas'~ todetennine·the woodtd

.. . _area.()f~site.::.:J ~9&.. AE:"~.I~\; pn6~,~"ph1 .... ~ .

3. What 'is the dominant'type ofvegelati~ in the~ed~? (Circle'one:EV~ix~)Pi-o~e'a .
. photograph. ifa~lable.· ,

. """"~ ~~ s-\r~ ("-\~d .
Dominant plant. jfkJiown:. ~_ __' _

4. What is the predominani size ofthe trees at ihe site? Use ~wneler at breast height.

. o 0-6 in. 0. 6-12 in. 0> 12 in.

5. Specify type o(und~ory present. ifknown. Provide a photograph. ifavailable.

liB. SHRUB/SCRUB

.'1. ,Is shrubIscrub veieta~n present at th~ site? 0 yes~ Ifno. go to Section lie: Open Field

2. What percentage ofthe site is cov~ by scrublstuub vegetation? ( __% __acres). Indicate the areas of .
shrub/scrub on the site~. Please identifY what infonnation was used to determine this area.. ... \ .

. .
3. What is the dominant type ofscrublstuub vegetation. ifknqwn? Provide a photograph. ifavailable:.

4. What ~s the app~ximate average height ofthe scrubIshrub vegetation?

•

00-2 fl· 02-51\.



5. Based on site observations. ,how,dense is ihe scrublshrub vegetation?

tJ Dense

IIC. . OPEN FIELD

O. Patchy o Sparse

o Patchy.

J. Are there'open (bare,~) field areas present at the site? 0 yes 0 no 'Ifyes, please
indiCate the't.rJle below: -, .

. 0 PJairieiplaiJ'S .=~~~v~.- ". '~Jdiiel¢:" . .P.Othet{speeify,, ..;...- _

2. Whalpercentageofth«;.~teisopeDfjeld?(~ \ %3.Z acres). Indicate the opelrfields 00 thesiie 1Illq)•

.3. What islare the dominant pJant(s)? Piovi~ a photograph, ifavailable. ' .
< \0 ~/o Tree. CAN~P~ ~ Mne)'" ~"CtVf7 ~ Syc; +A7tJ'.~
"'Dom I~<\~+ S4-\~\.18~- Ru~us- 5",0 '-F ....??q/~ -/~"'A- ,ros-c
:DoWlII\II\~+ HtEt6ACEOUS- _ <5,,.,,ssc-S' lj. FCNC,QS (6t1ld~;'<0e/ )

.G;t~SSE.f ~ .2b~/""""'A"~ S/6',c/J'S
. '/""

.4. WIiat is the approximate average hei~t oftl)e doniinant plant?_....;6!:i::::._· ...,......;

s. .Describe the vegetation cOver. ~Dense . 0 Sparse

110. .MlSCELLAIIlEOU$ ,

.f:.'··~er~i1ms present at Die site. othei: thaD~ scrublshiub. ~d oPen field?~ [J no
. Ifyes, identify and describe them below.. ..

2. l?escribe the terrestrial miscellaneous habitat(s) and identify these aiea(s) on the site map. . .



!~,

3. What observaiions, ifany, ~re made at the site regarding the~ce and/or absence ofinsects, fish, birds,
maminaIs, etc.?

4. Review the questions in ~tion I to determine if~:y ~ditioOal ~.~t checklists should be completed'for this site.: .

./

)



JU..AQUATIC HABITAT CHECKLIST - NON-FLOWING SysTEMS

NOle: Aqualic syslems are often associaledwilh weIland habitats. Please refer to Section II; Wetland Habitat
Checklist.

I. What type ofopen-water, non-flowing syStem is present at the site?

q Natural (pond,.lake)
. 0 ~ficially.~ed (lagoon, reserVoir, canal, impOundment)

2. lfknoWn, what is the name(s) oftre.waterbody(ies) on Or adjacent to the ~te?

3:. lfa waterbody is.present. what are its known uses (e.g.: recreation, navigation, etc.)?

4. What is the awroxi~te size ofthe waterbody(ies)? ____....;acre(s).

~. Is any aquatic vegetation present? 0 yes 0 no Ifyes. please identi~ the· type of.vegetatioo·present ifknoWiL

o Emergent o Submergent o Floating

·6. IfknoWll, What is the depth ofthe water? ~-----------

7. What is~ general composition ofthe substrate? 0tecIc all~ apply.

'0 Bedrock'

O· Boulder (> lOin.)

-0 Cobble (2.5-10 in.)

o Gravel (0.1-2.5 in.)

o Sand (coarse)

El Silt (fine)

o Marl (shells)

.. 0 Clay (slick).

o Muck (finelbiack)

.. 0 Debris'.

o Detritus

o Concrete

o :Other(specify)._·_· _

8. What is the source ofwater in the waterbody?

o River/StreamlCreek

o Industrial. discharge

. . 0 Groundwater

o Surface runoff

o Other (specify) _



9. Is there a discharge frOm the site to the walerbody? Dyes 0 no Ifyes, please describe this
discharge and i~ path.

,io. Is·there a di~haJEe from the watetbody? 0 yes 0 no- Ifyes. and ihe mfonmiti~n is avai~'e, i~~ fiom the I~ ,
below the environment intowhichthe',~t~~~es.

'.'. ..

DRiver/Stream/Creek o onsite o-oflSite

o Groundwater o onsite o offsite

o Wetland EJ onsite o otrsite

o Impoundment Oonsite Qoffsite

Distance
~--,------

Distance;..-.-----"'---

I I. Identify'any field measurements and observations ofwater qUality that were made. For those~ for which
data were coJlectedprovide the me3su~ent and the units o(measme below: '

Area

Depth (average)
, ,

,::r.emPerature.~tpr at which Ihe=midiDg has mkm)" •'. ,.'

pH

Dissolved oxygen

Salinity

'.

Turbid~ty (clear, slightly turbid" turbid, opaque) (Secchi disk depth;.... )

Other (specify)

12. Describe observed color and area ofcoloration.

13. M3rk ihe open-water, non-flowing system,on the Site map ati.ached to this CheckliSt.



• "J4. What:observations. ifany, were made at the WaterbOdy regarding the presence andIora~~ce ofbenthic
macroinvertebrates. fish, birds, mammals,etc.?"

. ".



. iv.· AQUATIC HABITAT.CHECKLIST - FWWING SYSTEMS

Note: . AqULltic systems are often associated wifhwetland habitats. Please refer to Section Y. Wetiand Habitat
ChecldiSL'

I. ·What type(s) offlowing water'system(s) is (are) present at the sit~?

o Cieek
. 0 Brook

-_..(] :Channeling ..

e1'Stieam ~
o Arroyo
~Jntennittent Stream .
o Otht-,r (specify), _

DRiver
D Drywash
D Artificially ..
. created

(ditch. etc.)

'2. IfknoWn, What is-the name ofthe waterbody'l.· dH~.5'p/..E~ B.cAA/t:H

:3. Fo!n~iumJ Syst~ are there any indicators ofPhYsica1 alteration (e.g.. chanrieling. debris. etc.)?
~ D no Ifyes, please descn"be indicators that were observed. '

~v/V£t-T ·'UN/r~ H?41</~ /~O

4. What is the gener3J composition ofthe substrate? 0tedC aU that apply.

o 'Bemnclc '81an!f (coarse).. 0 Muck <. fmelblackl

~Ulder(>IOin.) ~It(fine) D ·Debris
•

o' Marl (shells)

~Clay (slick) .

~bble '(2.5-lOin.)

lJ't:jiavel (O.i-2.5 in.)

o Other (specify),__~_ _'_"__

o DetritUs

o Concrete

5. What·is the condition oflhe bank (e.i, height, slope. eXtent 9fvegetative cover)?

.'/# - 2-'" rd'Z ~E ~Jr;-_-r

S/4P& - q£..r#e.
,Vq. NONE

6.1$ the systemjnfJ~by tides? D yes~Wha~ infOrmation was used to make thisdefennination?

"

'-



7. Js the flow intermittent? 0 yes 0 no Ifyes. please note the information that was used in making this detenninatioo.

f'/oss;6~ - .,b~~ ~1E.K;· ~4"~ ,e-&e.--r d~-,-"'t/ .6a~~. v;,:r/~

. - 12../,..,/.. 0 ~ 3/"/()~

i 2, ./1710'0 . ...-.F/4.- w4-s·/.i'7c"Sv~..E.o(~ . 2 ..... "°0 .- 4; 06 (), ,pM

3 ). I ;1'02, ~ r/h~' ~~s /,)~ -I... ~od~~,,-IB CV1i>u",/)

.8. Is·there a diScharge fiOm the site to thewat~· 0 yes 0 no Ifyes, please ~ribe the discharge and its ~th.
. . ' .' .

SEE ~Ec..{.\ ta~ \ A ..

.,

9. Is there a discharge from the waktbody?~ 0 no Ifyes. and the information is available" please identify wluit
the warerbody discharges to-and wbethi:r the dischatge is on sire or offsite. .

~O\f>~PPer ErMlc..~ -:> P;4~r CreeK:. .
'rl_~"'" C ~rd~&"'..L /N~FirsT Cr~'f!:. Ie. ~to.-..,vJ op"c: N~ I'V'- .clfJl/c,- 'T .,

J)~VI'C::SS Cr:..u"rl-, ~ -IND.i..,,,,,,A ~

10.. ldentify any field measurements and obServations ofwaterquality tha~were made. For those pafametets for which
data were collected, provide the measuremeni and the units ofmeasure in the aPPropriate space beloW: .

, I

_8.3 "/9.7 Width (ft.)
-, ;.. ,

0.35 .~/..:> Depth (Il)

Z/)tJ.d ....,. 4, ddO Yelocity(specify units)::..-J.:.'.=....p..;../K '---_

,,~ZSo~d. ~3°G _Tem~ture (depth ofthe~~-which the -:e3ding W8$'iaken._·_.....:M:..::.:..:\.t>::....--_·6_......)}

~"7:':" 8·40 pH

12.'9 -+ 14.1.\ Dissolvedoxygen tn, I L

~ Salinity-

\

S. 4\-- ~.5 NTU.s Turbidity (dear. slightly tmbid. twbid, opaque)
(SecChi disk depth N F\ ) _

- ""V- 3£..~ ~ 73,",. Other{specilY):-........:C):::::.R~'~,, _

O.GO~ ~ o,z,.~ ~SJc"". SpEe,./>~ <::4,.c/.

S'';'""dc.d- Cul;f>fi'>/;Pt:';" BrANC'" <E -I-I"c.c. /de.A /"fJ:'$ 6A/ /2J~7/UO'
. .' ,_J LJ -f-e../ IS -';J,~' ,e,.~9E rd"'l. ?t-Aosc.- "'A~e.c..
-t"~ /iV~/#;,i,")D~ _r';"l:-se" /

.Joc.A},'tM/r .

"



II. Describe observed color and area ofcOloration.

.. 12. Is any aquatic.vegetation~? 0 ~~ffyes. pleasej~fy~ typeof~onpn:sen~ ii~wn.. .

•

·.0 Emergent 0' Submergent .0 Floating

. 13. Marie~ flowing water system on the aitached site map:

~ .



V. WETLAND HABITAT CHECKLIST

I. Based on observationsandlor available infomiation, are designated or known wetlands definitely present at the site? .
liY"'yes.ono - - - - - - .~ _L" , , - '- -

, So~~c.s: .

Please note the SOW"CeS ofobservations and infonnation used (e. USGS Topographic M National Wetland
Inventoty. Federalo~ Stite Agency, elc.) to niake t1.'is determination. - -

. ~ A?5~ '.A '_
S~~'WJI/ 0" ':;/'4'4"£' / - -S", OP ~h~ )f/Sk/~ C:~-"'?NF~,

, " _L ~, A ~/ so' ~"v' 4RPa..vd-·x. ' , '-L
,,;:: W/y/C~ ..,,.,,,is' '7SS'ES'$~ .Ly.~ r~;r 4.:sS'<ssS'-,c.u": ,
'S££ A'/$o oh£cK/...~r- 4'>-"'-. ,'".A." , ..,' • ' ~A';"'//J~s.
WE. 7'-1"",,¢.r 1N'44& A'/drr 'y,r/ ~~ due ~ ~,~ 4" <::;ClJC/ S" ,

2. BaSed on the loca6on oCthe site (e.g., along a waterbody, in a J)oodpl~n) and site conditions (e.g."~ing water,
, daJk. wet soilS; mud~; debris line; water maries). are wetland habitats suspected?

Dyes 0 no f(yes. proceoo with the remainder otthewetl~habitat identiftcation checklist. .

'3. What type(s)'ofve8e1atlon~ present in the wetland? '

, OS~ent
tJ ScrublShtub

o Emergent
o \yooded'

,0 'Other(specify)__~ _

4. ,- Provide ageneral description Qfthe vegetation present in and around the~and (height, colOr, etc.). Provide a.
photographof~ known or'suspected wetlands. if~lable. '

- .
S. Is standing water presc:nl?0 yes 0 no Ifyes. is Ibis water: d j:resh- 0 Brackish

:' '\vbal is the approximate area ofthe water (sq. ft.)7__- _
Please complete questions 4, II, 12 in CheclcIiSt III - Aquatic Habitat- Non-Flowing Systems.

-6. . Is there evidence offlooding at the site? what obserVations were noted?

0' Other (describe below)

o' ,Buttressing

o Debris line

o Water IJ13Jks . 0 Mud cracks



7. IfknoWn. what is the source of the water in the wetland?

" :to

o StieamJRiver/CreeklLakeJPond

o flooding

OGr~ter"

o Surface Runoff

9. "Is there'a disclwge from 'the wetland? 0 yes)4x>~ Ifyes, to what~~ isd~ reJeasecr1

o Surface StrearnlRiver ~Gro~ '0 ~ond' 0 Marine

4POSSibl~

)0. Ifa soil sample wascoll~ describe die appearance ofthe soil in the wetland area. Circle orwrite in the best"
.~nse.·

Color (blue(gray. brown. blac~mottled) "Brow"". S " t. \r"c..c S~OolJ Al,'4",d.,,,f O'T~"MI&S
." .r ..

.Water content (dly. wet, saturated/unsaturated) ~U~~/

JI. Mark the observed wetland"area(s) on t!1e alt.acbed site map.

StI!E ~~"'/:""""/h'~3 ';:;/,~~iF i-~· ~~ ~ht'NGWC a~ilfNs
,fp..z: "~E;Oa.e~ e1,c vv#/G;r·/ ;rq/.r ""J'S6SS"A'US'_~ .",oS ""A/

"4i'/$.-d'r..ir-...

•

"-



Checklist fOT Ecological AssessmentlSampling .

I. SITE DESCRIPTION

I.. Sj~_~~~,,-:--=~=I=·~........a_tv~?'=.::.:..'-,-.=-tt'._~.;.;,~..:.:M:...;:..:..'!=:..=::~.;:.:::..._,-- -:..-

Location: ~...!=S~w.~'A4.~:L/~·::::£~_·..:O::...:'L.=-a~....::B::::;~=..:;.:~:..:..W...:.......;P.~Y~T__

County:. M~/f'7tN

, .'

2. Latitude:· ...- 3 8.
0

S 3 JY ""'-J 8 L 0 5'4' J:"Longitude: (0___ -

••••
3. What is the apProximate area ofthe site? _--"._._2_8_._5----'_/.'t_C'._~_.~~s .. _

4. Is this the first site visit? 0 y~ ~ 1foo. attach trip reportofpfevious site visit(s). if~vailabl~"

s. Please auacbto the Cheddist USGS topographic map(s) ofthe site, ifavailable. .
.5'&£ ;::;'CSu-"yc /~/ 0"': r.,y4 A/SJ,VC d~AA/;cr ;t"f"cZ .,..pLpa,f", 0;-

WH/&# -rA//S'" "",r$cS-f';"4"<'fI'r /S" .4;1'1/ .-9#,,o.I!F.;V.p/K,

'. .. . . / .
6. Are aerial or other site photographs available?0 yes 0 no Ifyes, please attacltany available photo(s} to the site

map at the conclusion ofthis section.

Sec. ;e-/tSu;r6S· /- 7, /-8 i /-!J of 7~4" ;V'S"I-V'C 'C"lAfN'C

R,e:-Z R~POI{'7 of J,t/,y,n:,y '."-,y,,s-. ,;t9S:Sc,s-SA4£.Nr /$."""",

AP,.ocU.D'~.



7. The 'and use on the site is:

__% Urban

__% Rural

__.% Residential

J(L.~ndustriai ~t 0 bean) . >

_>_.% Agricultural

(Crops: -=-- ..J)

__% Recreational

(Describe; note if!l is apork. etcJ

The area suriounding the site is: >

mile radius-------
__% Urban

.__. % Rural

__% Residentiat

_.~~\-_._. 1~~VYI

__.% Agricultuial

(Crops: ."....- -J)

__% Recreational

(Describe; ~teifit is apark. etc.)

•

6!L-% YBdistdibcd Fiu6f~5e/ _0_% Undisturbed

1J %Other 6r-1Ssy (Jf1A1~fA/~5~)--%Other

8. Has anY movementof~il~ pbee at the site? 0 yes 0 no. Jfycs. please identify the mOSt likeiy cause Qfihis
di~· .

••
_._ Agricult.uraI Use

Natural EventS .

Please describe:

__Mining ..

/.Other"

••<,;": -.



--;--:'.

9. Do any potentially sensitive envirorimental areas exist adjacent tQ·Of in proximity to the site; e.g., Fe<kraJ aildSlate
parks, N.ationaJ and State momunents, wetlands, prairie potholes? Remember. flood plains and·wetla,nds are not
always obvious; do not answer "no" without confirming information.

JO. What type offclcility is located at~ site?

OOlemicai o _,Manufacturing 0 Mi?'ing

, 0 Other(specify), ~

JJ. What are the suspected contaminants ofconcern at the site? IfJenoWn,~t are the maximum cOncentration levels?

Voli+.l<'s·. SVOCs. Pe;s-t.~,ete.s~ PCB, H~iC6t<:'l.DE.s:~ 1\1e-.,t~/s;, CY~.'p~
't) I~)( /A.'S Ii .&"w.","';s 461t4" 2),.scus.s~.D ;,y .Sac.?"";,.'.N I. (; .~'6.4
ot=' Tt-\t:' NSWC. C~AMa- /rFZ ~E't1~T OF' 1'V',y/Ch' rh~~

AS'SGS"JMEN~ ;.$ .,...v .~""P~.N..o/K,
J2. Check any Potential routes of~ff~migration ofCOntaminants obseJved at the site: '

o .J)q)ressions

: 0 Runoff 0 Windblown particulates 0 VehicuJartraft"JC

o Other (specify) oS~r<. """ So

13. IfknoWn,whatistheapproximatedCpthtolh~watertable? .5 '8G~ IAI L~w. lit.eVA-.TlfJA.JS
. . . -zoo B4S liV M&H£-<' £~,cVA'T'O""S

14. Is the direction ofsurface runoffapparent fiomsite observations? !'Y'yes 0 no Ifyes. to which ofthe following
doeslhe~ nmoffdischarge? Indicate all that~.' .

I!r"'Srice~ .0 GrotmdWaler 0 Sewer

'. l-+ e"fpCLppe¥'" "Bf"'ANG'"

, is. Is there a navigable walerbody or.tributuy to a navi~ble waterbody?

o Collection,impoundment

Oyes~'



16. Is there a wateTOOdy anywhere on or in the vicinity ofthe site? Jfyes. also complete section JII: Aquatic Habitat •
OleckJist.- Non-Flowing SystemS and/or Section IV: AqWJtic Habitat ~kliSt - Flowing Systems, .1

..

~ (approx. distance <::. 2, O()O I' ) 0 no

~ Culpe.f~"" Br~ci-\
)7. Js,fh.ere evidence offlooding? 0 yes~no Wetl~ andfloodplains are not always obvious; do not answer "lio"

without con.fU71!ing-injormati(Jn. Jfyes, complete Secti~ V: Wetland Habitat O1eckJist.· '. '.

. .

j~. Jf~ fiel4JWi4e was-,~. to aid;my.Qf~,~tif.i~~~~:~..~~~sQ"c:s.ti~t~.~~= ..~ .... , ...
. .jdeDtifying iauna [Use-ablinks~ jfadditi'onal space is needed for texL] . ' '.'

1Jl\

19.· Are any threatened andfoi'endang~specieS(pl~oranimaJl£flOwn'«fifihabit the area of the site? Dyes 0110
Jfyes, you QJ"f! required to verify this information with lhe U.s. Fish and'Wildlife SerVice. Ifspecld identities are
known, pleaSe list themnext.' .

.T~€ IND''''''A' 13A-r HPts BEE"'" 08se..rv":O .'0"/ .NSWC. <::.~~e,

Ai TH()V(;N' N07 e: "l..l> B£;,eN ?/T ry./A4L./.

20. Record weather conditions at the lime this~ist was prepared:

DArn:3 ~//- tJ2

•.' .

33-44"F TernpCl'atuR (ocrF)

S""r# Wmd (direction/speed)

_~_~.--,-".II_~-:...-_ Cloud cover'

5Z,,~"'F

_~M...l!··:...::().~M.:..~:...:-__ Precipitation (rain, snow)



•

IA. SUMMARY OF OBSERVATIONS AND SITE SETTING

SWMU 5 is comprised of 64% (18.4 acres) forested, ,26% (7.4 acres) grassy and 10% (2.7 acres)
light industry. Grassy areas consist of maintained grass along Highway 331, cleared areas
providing access to groundwater monitoring wells, and transmission line corridors. Light industry
areas consist of gravel parking areas (former burning pit location) for delivery traners..

The forested area, for the most part, consisted of mixed hardwoods. Canopy species encounter
include maples (red, sugar and boxelder maple), sycamore, oaks, hickories, black cherry, yellow
poplar (tulip tree), and American elm with black.locust a~ the dominant species in highly disturbed
areas. Commonly encountered understory species incliJded maples, white ash, bitternut hickory,
flowering dogwood, multiflora rose, and poison ivy. . .

There are three drainage systems Within the confines of SWMU 5 all of which drain away from
nearby Lake Oberlin. The first drainage system enters the north central portion of the site and
drains from the northeast in a southwest direction and collects in a bowl shaped depression. with
no apparent discharge' point The second drainage system enters the northwest portion of the

. site and flows south - exiting the site by flowing under Highway 331 via a 4.5' culvert into a
tributary of CUlpepper Branch. This drainage system flows through a steep gully littered with
metal scrap, The third and final drainage system originates in the southwest comer of the site. It .
exits the site via· a concrete swale and crosses under Highway 331 via a culvert where it
eventually·flows into a tributary of Culp~pperBranch.

At the time of this assessment the first" drainage system was dry while the second and third
drainage systems had low flows. The latter two streams as mentioned earlier flow into Culpepper·
Branch tributaries, which flow into CUlpepper Branch, which discharges into First Creek. First
Creek eventually flows off of NSWC Crane property into Daviess. County.· SWMU 5 is located
outside of FEMAs flood hazard area' (Zone A). Additionally, the Martin County soil survey
considers SWMU 5 a very poor site for wetland plants.

Spri.ng peepers were vocally confirmed in the area of the second drainage system and wild turkey
tracks were observed near the drainage system in the southwest comer of SWMU 5.

See the 1998 aerial photograph shown in Figure 1-7, the marked up SWMU 5 base map showing
the location and direction of site photographs in Figure 1-8 and the nine (9) site photographs
presented in Figure 1-9 of this RFI ~eport to enhance site fami.liarity.

Completed by ~H8" RoJA/-IN·
> • .,.,

A~ditionalPreparers kE I Tt-/ »S,'.,."esevV

Affiliation T-fA/L/S

Site Manager..;..>_=LL:;...·..;.."..::5::..;....~M~W:..:.:::7-:!V~y:.- ~__

Date 3 -//- 0 Z

..



II. TERRESTRJAL "ABITAT CHECKLIST

IJA. WOOJ>ED

I. .Are there anywooded areas at the site?'jIiyes 0 no. Ifno. go to Section JIB: ShrublScrub.

\2. ~tpercen~e~ area.ofthe. site iswooded?t64 %·'8,,4acres). Indicate the wooded area on~~te ~p .
which is attached to a copy ofthis checldist. Please identify what information was~ to dCtennine·the Wooded

.. -areaofthesite. .,. I.~ 9.8 .Ae",,4L. _PH~'-O<SA'~PNY .

3. What is the dominanitype of~egetatio~ in.he~ 3f!:3? (C'ucle one:EveJgr~?ed) Provide a .
photograp~ ifavailable. . . .

Domitiaritplan~irbown: BJAGJ::: Locui-f '/'V A4""1/~'/y·e:0.f/.v~J.6dA~.E;l/s"
. ;1

4.· What is the predominani size ofthC trees at the site? Use ~ameter at breast height

·00-6 ih. :Ji 6-J2in. 0> J2in.

liB. SHRUBISCRUB

:1. )s shrublscrubv~ present at the site?0 yesflno IfllO. go to~onJle:~ Field.

2. What percentage of the site is covered by sc:rtJbIshrub vegetation? ( __% __acres). Indicate the areas f·
shrubIsaub on the site map. ~Iease identify what information was used to.~ine this area.

3. What is the dominant type ofsaublshrub veget36on. if~wn? Provide a photograph, ifavailable.

4. What ~s the approximate average height ofthe scrub/shnibvegetttion?

o ~2 ft.. 02-5 ft. -D>5ft.

•



5. Based on site observations, how dense is the scrub/shrub ve~etation?

a Dense 0, Patchy o Sparse

o Patchy

lie. OPEN FIELD

J. ~ there open (bare;~)'field~Pes~nt at the site? "" 0 ~o .Jfyes,pl~
. . indicate the~ below: .

. .

, 0. PrairielplaiPs .::~-~~ ...... ' .!?,-oldfieht:·o .·~Other{specifyJ 1'4Ai,..rlA INEd.JV,fSJ"· :

2. What percentage of~.~te is open field?(~% Z4 acres). Indicate the open fields on the si~~.

3. What Ware the dominant pJant(s)? Provi~ a photograph, ifavailable.
, .

6"A.S"f.5S.

A_./. ~".4. What is the approximate average heis!tt of~e doniinant plant?_--=&;T-_-:;;:b _

5... Describe the vegetation cover. ~Dc:nse 0 Sparse

liD. MISCELLANEOU$

-h Are~lheiiYPes-:ofteliesbialhabjWSPresenI at tfie site, othei-.lhan wOOds, ~blshiub, ~d oPen (.el~? 0 yes~
Ifyes. identifY and describe them below. .

2•. ~"be the terresbial misceJl~eous habitat(s) and identify these area(s) on the site niap.

' ..



3. What observationS. ifany, were made at the site regardi~ the presence and/or absence ofinsects, fish, birds,
maminals, dc.? '

l. t I'~' 'ci - S 11>..- ..,., ~' .nJO,4F.,b:4"..-c'{' ,~(j,y~he~,Q
~i 0 ,ut-k.c.....l -t-»--~c:..\<. 5' "bse~v~ '7 ,,,, 0/ ".-' -

V()(..I\:LL"I .

4., Review the questions in SecftiOO I to determine if811)' ~ditional ~~t c.~klists should be compIeted'for this site.: .

"

..:



"

. JJ.J~ ·AQUATIC J:lABITAT CHECKLJST - NON-FLOWING SYSTEMS A/A

Note: Aquatic systems are often ~sociaJedwilh wt:llandhabitats. Please refer to Section V, Wetland Habitat
ChecIcJisl.

. 1. .What type ofopen-water, non-flowing system is present at ihe site?

"' .o Natural (pond..lake)
. 0 AJtjficlaJlycreated.(lagoon, reservoir, canal, impOundment)

2.. Ifknown, what is the name(s) ofthe.waterbody(ies) on Or adjacent to the site?

3: Ira wateJbody is.present. what are its known uses (e.g.: recreation, navigation. etc.)?

4. What.is the approxDnate size ~fthe waterbody(ies)? _____acre(s). . .

~. Is any aquatic vegetation present? 0 yes 0 no Ifyes, please identify the type ofVegetation present ifknoWn..

o Emergent o Submergent o Floating

6. Ifknown, what is the depth ofthewater? ----------

7. What is ~generaJ composition ofthe substrate? Olet*.- all that apply.

o Bedrock

o ·,Boulder (>lOin.)

o Cobble(2.>JOiiL)

o Gravel (0.)-25 in.)

o Sand (coarse)

EJ' Silt (fine)

o Marl (shells)

.. 0 Clay (slic1c).

o Muck (fineJbiack)

, 0 Debns~·

o Detritus

o CODc:rete

o ·Other(specify):..-..'__:..-.. --,- ---,..~

8. What is the soun:e ofwater in the wateIbody?

o RiverlStreamlCreek

o Industrial discharge

o Groundwater.

. 0 Smface runoff
.(

o Other (specify) --'-_



9: Is there a discharge from the site to the waterbOdy'l 0 yes 0 no Jfyes, pJease describe this
discharge and its path_

ORiverlS~k o onsite o'ofJSife

o Groundwater o onsite Ooffsite

o Wetland· El omite Ooffsite

.0 Impoundment o onsite QoflSite

Distance
~-------

. .'

I J. Identify 'any field measurements and observations ofwater qUality that were made. For those parameters for which
data were collected provide the measurement and the uni~ ofmeasure below:

Area

, Depth (average)

pH

DissOlved ~xygen,

Salinity

TwbicfJty (clear. slightly turbid,,turbid,' opaque) (Secchi disk dejJth )

Other (specify)

12. DeScribe observed color and area ofcoloration.

13. MarJcthe open-watei. non-flowing system ,on the site map altached to this checkliSt.

•



J4. What observations, ifany, were made at theWaterbOOy regarding the presence and/ora~ ofbenthic
macroinvertebrates, fish, birds, mammals, etc..? .

, .



, IV. AQuATIC HABITAT,CHECKLIST-' FLOWING SYSTEMS

Note: Aquatic~tems are often associated with wetland habitats. Please refer to Seclion y. Wetland Habitat
chec/c/iSt. '

I. What type(s) offlowing water system(s} is (are) ~ent at the sit~1

.0 Creek
o Brook

---Q Channeling"

ar'Stream (~.ss ,·6'i )
o A.m>yo pereJJ/J f/
.fit'"Jntennittent Stream
o ~(specify):...-. _

DRiver
o DJywash
lB"'Artificially

created
(ditch, e.c.)

'2. IfknoWn, -what iS'the name oflhe waterbocl)1' 7:&8v;r~~ y . .,I-o t'UL'pc,.:".I'6";t? B,e,,"t'~ff
. »

:3. For mimaJ Systems. are there any indicators ofPJ.ysical alteration (C-!h chanrieJing. debris. etc.)? '
w1'es 0 no Ifyes, please describe indicators that were observed. . ,

" ,

C"/Y/!/I-rJ ~oAc"r/e $"W~/& .
".

4.' What is the genera. composition oflhe substrate?Oleckall that apply.

O'Bemnc:k rrSand(~) o Muck <. fmelblack)
~ ..

o BouJder(>IO in.) m1'iJt (fine) o Debris

o Cobble '(2.5--10 in.) 0' Marl (shells) o 'Detritus

o Gravel (O.I-2.5.in.) D Clay (slick) o Concrete-

D other (specify)

, 5. What,is the condition ofthe bank (e.g.. beigh~ slope. exten19fvegetative cover)?
- ., .'

")/-r=Z-3
StupE £ 6~"/VA/ reJ ~tI-"'?.EW'~#f-r SrE~

VI:j, .: A/f);(/,e,

. 6. 'ls the systeminfl~by tides? 0 yes~~ information wa,s used to make this'de~eniUnation?



7. Is the flow intennittent?~ 0 no Ifyes, please note the information thatwtlS used in making this detemiination.

""liTH +/J£ ~o;.s/.6/e. J)(G.If';~'o.n 'o-C ~he- ~4;'...¥1/& s;Vs~~~' /.-' '
-fA£ /VW' eoLN'£~ .~ ~Ae S-WA'tU .:. ~s/6/e.. ~"e;''''A/ .s-/r~A~

8. 'Is,there a discJW.ge nOm~e site to the waterl,ooy?,~ 0 no Ify~ ~Iease des~be thed~e and its ~Ih. .

,\r~ \o~",(" 'J ~ CUL ,o£~/,,£-<. 8~~A/c~

tJu,/'&,P"o';,c 8..eA#?"'·~ r;4s-/,d,r4"~~ ~ G',e"F' A/5,k/Cc'--<Ah'd .

./,,eQ/&~.,t'y. >~, 7JAI.I/cS5, ~U'..v"£y

10.' Identify any field measurements and observations ofwater quaiity that were~e. For those paiameters forwbich
data were collected, provide the measurement and the units ofmeaSure in the appropriate space below:

I
.:Z-3

'_I
.•,,3=>,

92-

~oC

7.9'

1.{(J747J/1

Width (ft.)

Depth (ft.)

Velocity (specify units):.__,f.l.P::;,j~:':;'.~ _

. Temperature (depth ofthe water at which the reading was' taken:...-~M:..u.J\O~'__-",;·..J)

pH

Dissolved oxygen

Salinity
,

Turbidity (clear, slightly turbid, tutbid, opaque)
(Secchi disk depth N A )

+Z4~" Other (specify) OIfP. .
(h1.55;' slem '----':5::;.;.,,:..;.."'-~-~::--~-.------------

-j)A-\ ~ FRc"" drA '~"j' ~

.eoUe.(..+~d 12.1 ,'q 100



II. Describe observed color and area ofcOloration. •

'. 0 Emergent nsubmergent OF108ting

. 14. Whato~OIJS were made aJ tbewaierbOdy reprding thC presence and/or absence ~fbenthic
macroinvertebrates, fish. birds. mammals, etc.?

. 13. Mark~ flowing water system on the aitached site map.

,.

~•
.'

•



. V. WETLAND HABITAT CHECKLIST

). Based on observations and/or available infonnation, are designated or known wetlands definitely present at the site? .
o yes.J(no , " ."

Please note the sources ofobservations and infonnation used (e.g.. USGS Topographic Maps, National Wetland
"Inventory, FederalorState AgenCy, ere.) to make this detennination. '

. .'

2. Based ~n the location oflhe site (e.g., along a W3terbody, in a Ooodplain) and site conditions (e.g.,~ingwater; ,
dark, wet soils; mud e:taeks; debris line; water maries). are vvetbuJd habitats suspected?
o yeS 0 no J(yes, procted with the remaindef ofthe wetI~d habitat identification checklist.

" "

3. What type(s)"ofvegetation~ present in the wetland?

, 0 Submergent
t:J ScrublShrub

o Emergent
o ~ooded'

",

o Other(specifY)" _

4. . Provide agenet31 description of tile vegetation preseni in and around th~ ~and (height. color, etc.). Provide a
photographof~ known or"susPected wetlands, if~vaiJabIe.

s. Isstandingwaterpfeslml?DyesOno Ifyes, is Ibis water. 0 fresh 0 Brackish
: 'What is the approximate' area ofthe water (sq. (\.)? "'

Please complete questiOll$ 4, II, 12 in Checldist 11I- Aquatic Habitat - Non-Flowing Systems.

".

6. . Is tJtere evidence offlooding at the site?"~ observations were noted?

o Other"(describe below)

0" Buttressing

o Debris lUte

"0 Water marlcs . 0 Mud cracks



7.· JfknoWn. what is the source ofthe water in the wetland? •o Sti'eamlRiver/CreeklLakeIPond

o Flooding o Stuface Runoff

8. Is theI:e a dischargtdiom the site to a known·or suspected Wetland? 0 yes 0 no Ifyes. please des~ribe. .

....

9. Is there-ad~e fioJil the wetland? 0 yes 0 J?O. Ifyes, to what water:bOOY isd~e released? .

1().. Ifa soil sample was collected. describe the appearance ofthe soil in the wetland area Circle or write in the best
-~.

. 0 Surfat:e StreamlRiver o Groundwater .0 LakelPond - . o ·Marine

•
Color (bIue!gray, brown. bla~ mottled) ----'-_-.,.... _

-Water content (dry, wet, ~~tedlunsaturated) _

11. Mark the observed wetJand·area(s) on the attached site map.

• •••



Location:

Checklist for Ecological Assessment/Sampling _

I. SITE DESCRIPTION

J. Si~.1!~::.-....!N~S~~.;,~_!!!!ol5..ec.;;.._~G:=,;;8..:..:.:A..:.:.N..:.;E..~----,_=o_;.;;:o.oo:.=..__""'"-- _

SWMU 9

8-0 /50 TANK

County: 0 MART IN City: -(JRAA/$ . State: "INDIANA

2. Latitude: Longitu4e: r- 8~ 0 SO'E .

3. ,What is the aPproximate"area of the site? -'----.,;.I_'_._8_A_C_/<i_E_S_"_00 _

" "

4.Jsthis the rust site ~isit? 0 ~~ Ifno. attach trip repori,ofpievio~ site visit(s.), if~vailabl~.

Date{s) ofprevi0I;JS si~ visit(s): /2 /13 /0'0
~ , $V¥AC4 W"'~E~

---,;. SE;Dj~~HT SAMPt./~~:-

5. Please attach to the cbecldist uSGS topographi<: map(s) ofthe site, if8V3Jlable.
SE&" F/tS~,p~ ;1-/ O~ ~~e A/SVVC e""A~G" ,tIf~Z ~cPd~r o.r
W#/CH ~h/s /l5.5eSsh'/~" ,/S A"v A1p.P&,.v~/X".

. . \' . : "
6. Are aerial or other site photographs available?0 yes 0 no IfyeS. please attathany available phOlO(s) toibe site

map at the conclllSion ofthis sec:tion. "

Sa F/<su~:Gs /-/tJ" /-// .~ /~/z o~ ~A£ A/SWC C',pA/I/~ /f~..z
R£ PO/C'T "t:JF W,tY/C# ~h;.5 4Ss-eSSA?d"'Y'7' /5" "'1/V' " .4,o,PE....v..o I X .



r
I.
t

7. The land use on the site is:

__.'% Urban

_.__% Rural

__% Residential

_33...~ I,!!!~ @ght d heav.>!l

__% Agricultural

(Crops: -...,,.- ~)

_._% Recreational

(Describe; note if!t is ~park. etc.)

IZ .%tJudl$lwb!ii Fcue£slsd.

55 % Other ' U;rASry'

The area sUrrounding the site is: .
______....,....,_mile radius

__% Urban

__% Rural

_._% Residential .

. __.% AgricuJtuiaI

(Crops: --.J)

__. % RecieationaJ

(Describe; lIOtei/iI is Q park. etc.)

.....
'··;4

__._%. Undisturbed

__% Other

8. Has~movemen~ of~il~ piace~ the site? b yes ~. Jfyes. please identifY the mOst likelY cause o.fihis
di~: . .

__AgricuJt.uraI Use

_ NatwaJ Events

PI~ describe:

__Heavy Equipinenl

__._ Erosion

__ Mining

Other--.

•



9. Do any potentially sensitive envirottmental areas exist adjacent to or in proximity to the site. e.g.• Federal and State .
parks. National and State monwnents. wetlands. prairie polholes? Rememb~r,jlood plains andwetla.ntls are not
always obvious; do not answer "no" without confirming information.

. Please provide the so~s) ofinfomiation~ to.identij)r these sensitive~ and indi~te theirg~ location
. on lhe site map.·· . . . ..'. ..- .

SWMU;S "J~~~ o~~,,~k d,:-FLrNAs -i/oo/"PA";#'3 (Zc-.v&r.A),
. /J7~.(f;'4. t!o. SO'" / S-U4V.e:y c;CYVS/d6"..cs ~A,~~ .. SWMu A V-'i"....c')" .

.. .•~ ,&:"o;c yYc~~"."e/~A4/.r.
I'ao~. fD /,0(;,'" $"'4:.. ..

JO. What type offaciJity is located at~ site?

lB"CbemicaJ 0 Manufacturing 0 M~

o Other (specify) ~&~-r/c,/e4E· c::<,~c /

o Waste disposal

12. Check any Potential JOutes of~ff-sit~migration ofcontaminants observed at the site:

[) Windblown particulates 0 Vehieular traffic

~~I~·

.·0 Runoff

o ·Depressions . '~ge.ditches

o Other (specify),....-_,....-;....- _

13. I(kno~what is lheapproximatedq,thto the water table? 5/4 bp id /dW" t /FV~~"",S If.
. .. . 'Z~-f+ IoJs 'IV n~:J/'e,. .e-/iFV,f.-I-.-oNS

14. Is abe direction ofsurface nmoffapparenl from site observations? Er'yes 0 no Ifyes, to which ofthe following
does abe surface nmoffdischarge? Indicate all that apply. . . .

m1"wf.lcC Water. .0 GroundWater 0 Sewer 0 CoJlectionJmpoundment

. IS. Is there a navigable waterbody or. tributaJy to a navigable waterbody? Oyes~



,
i'

16. Is there a waterbody anywhere on or in· the vicinity ofthe site? Ifyes, also complete section III: Aquatic Habitat
CheckJist.-No~FlowingSystems and/or Section IV: Aquatic Habitat ~klist - Flowing Systems.

~es (approx.distance > i0, 000" ) 0 no

4 809~S <:"e~K
17. IS.there evidence ofl100ding? 0 yesQ1W Wetl(UU/s andjloodplains are not always obvious; do not answer "nol!' .

without co1J.fi~g in!ormation.lfyes, complete SectiOn V: Wetland ijabitatChecklist. .

i 8.. If~ fi~Ic!~i4ewas.-~to aid!lDy9f~.idegtil.i~ti~~~~~:~ ..I~t~~~~k ~,~~~ .,~ .. ,_ '..
, , 'jderitifYing fiiUna. [Use-af>liiJkSllCd ifadditJonafsPace IS needed for lext.) ',' - .

NA '

19., Are any threatened and/orendang~ specieS (plant- oranirmu,Ktlowrru:rifihabit the area ofthe site? 0 yes 0 no
Ifyes, you are required to verify this' information with the u.s. Fish and-Wild1ift·Service. IfspeciC:so identities are
known.pl~ list them next.

_Tt-\e- .J:~D'ANA- '8~+ h"s been ObSCi~V~doN,/VSWC 4-'f'AN'#",

A/~h0o/j" ..vaT- @ 5 J¥hfU 9

20. Record weather conditions at the time this~ist was prepared:

DATE: 3 -11- oZ,

...;,M_QM_'._~_-__ Precipitation (rain, snow)'So~rH Wind (direction/speed)

N nnaJ daily high
~e.4 !

o . temperature. _-1 _ A' . /
. . /?7"rr' "". c..::~. S,,·

s",,~~~

•



• · IA. SUMMARY OF OBSERVATIONS AND SITE SETTING

SWMU 9 is comprised of 55% (6.5 acres) grassy, 33% (3.9 acres) light industry and 12% (1.4
acres) forested. Grassy areas consist of maintained grass along Highway 45 (east boundary)
and Highway 349, cleared ar~.as providing access to groundwater monitoring wells, transmission
line corridors, and. general landscaping near buildings. Light industry include a large concrete .
slab surrounded by asphalt (the site oHhe former pesticide control building #2189), what appears
to have been a gravel parking lot for the fermer pesticide control building (located just south of the
concrete slab), and a large gravel storage area (former site of the R-150 tank).

The forested area is made up of mixed hardwoods. SWMU9 has been stocked with black locust
in the past

SWMU 9 drains to the south and west The only natural drainage system within the site boundary
originates within the wooded area located in the western most portion of SWMU 9. All other site

·drainage involves artificially created ditches and sWales running along Highways 45 and 349.
.I

. All site drainage flows into tributaries of Boggs Creek. Boggs Creek flows into Lake Gallimore
near the southern boundary ofNSWC Crane then continues to flow out of Lake Gallimore until it

. eventually discharges into the East Fork of White River. SWMU 9 is located outside of'FEMAs
·flood hazard area {Zone A}. Additionally, the Martiri County soil survey considers SWMU 9 a very
poor to poor site for wetlanq plants.

See the 1998 aerial photograph .shown in Figure 1-10, the marked up SWMU 9 base map
showing the location and direction of site photographs in Figure 1-11 and the six' (6) site.
photog~aphspresented in Figure 1-12 of this RFI Report to enhance. site familiarity.

Date 3-//-02

Site Manager..;...----"L/~.'-"s.=::::.,~~.:..L."A~.....,.:;V:=>V;L---:------~----------

••••

. C~mpletedby ~R~Y 7?o~JA/(;v' .'
;7

AdditionaJPreparers kE/r« .S/.A4RSo,v .

Affiliation T +NUS



II. TERRESTRIAL HABITAT CHECKLIST

JlA. WOODED

, .
J. Are there any wood~ areas at the site?~ Dno Ifno. go to Section JJB: ShrublSaub.

2. . What percentage~ area ofthe site is wooded1-<1L%' I, 4- acres). Illdicate the wOoded area on ~e site map
which is attached to a copy ofth~ cbeckJist. Please identify what information was used to ddennine'the wooded

, _areaofthC.site.... . . .' " , . " .' - ' .

3•. What is the dominant'type of~egetati~ in the~ 8f!2? {Circle one:EV~duo;;;'~ed).Piovidea .
. photograp~ ihvaiJable. ' . ,

Domiriaritplant.ifJcnown: i./..v/NQivN dd,' 6 -.,f/d?.E CCN1S~~4;~rS --­

.hGw&v.EA',. ·B/,f4:.~ ~o~~s~A.,,; &er~ s-~~K ,;..; ~A~ ;-,:r~
. 4. What is the predominani size ofthe trees at the site? Used~er at breast height.

0- 0-6 in. 0- 6-12 in. 0> 12 in.

5. S~fY typeo(~present, ifJcnown. Provide a photograph, ifavailable.

IJB. SHRUBISCRUB

.-1. .Is shrub/sCrub veiietatioo present at the site? 0 yes')(00 Ifno~ go to Section lie: Open Field.

, 2. What percentase ofthe si.e is covered by scrub'sluub vegetation? (__% __acres). Indicate the areas of .
.shrubIsaub on the site JrnW. Please identifY what infonnation was used to .determine this area.

3. What is the dominant type of~b'shrubvegetation. ifkn~wn? Provide a photograph, ifavailable.

, . .
4. What~ the approximate average height ofthe scrub(sluub vegetation?

o ~2 ft., 02-5 ft. -D>5ft.



,

,- 5. Based on site observations.bow'dense is ihe scrub/shrub vegetation?

D Dense 0, Patchy o Sparse

IIC. ' OPEN FIELD

). Are there'open (bare.' barren) field areas present at the she? 0 yes 0 no "fyeS. please
, . indicate the~ below: -. '

..0 Prairie/plaips :Q-:~v~,~ ". o--oJdiie'd-~. ' 'S:Othet,(sp'ecify, &#~.f./~~/ ~:Ss4'S:'"

2 What percentage of~~ite is open field? ( SS % ~.S acres). Indicate the open fields on the sih:~.

3. What is/are the dominant plani(s)? Provi~ a photograph. ifavaiJabie.

'. &.eAS5'.E~

.. 0 Sparse

"4. WJiat is the.approximate average hei8!tt of~ dominant p)ant?_-..::J4~-....::~=- _

o Patchy5. . Desaibe the vegetation cover. l&'Dense .,

UD. MJSCELLANEoU~

-h' "~~types~esbial habiuus present at the site. Othci: thaJi wOOd~ scrublshfub,~ open field? 0 yes .0 lio
Jfyes. identify 3nd describe them below. .

2. .~scribe the terrestrW miscellaneous habitlt(s) and identify b area(s) on the site tDap. '

'.



3. What observaiions, ifany, were made at the site regarding the presence andlorabsence ofinsects. fish, birds,
maminals. etc.?

4. "Review the questions"in Section J~ determine"ifan.:r ~ditionalll;lbi~ ~Idists should be completed for this site.- .

""

-}



JJ1. ·AQUATIC HABITAT CHECKLIST - NON-FLOWING SYSTEMS ( N A ) .

Note: Aquatic systems are often associatedw.ith w¢tlandhabitats. Please refer to Section Y, Wetland Habitat
Checklist.

l. What,type ofopen-water, non-flowing ~tem is present ai the site?

o NatUral (pond,.lake)
, 0 ~ficiaJly .created Oagooo, reservoir, canal. impoundment)

2. Ifknown, what is the name(s) ofthe,waterbody(ies) on or ~acent to the ~ite?

3: lfa waterbody is.present, what are its known uses (e.g.: recreation; navigation, etc.)?

4. "What is the approximate size ~fthe waterbody(ies)? __--:-__acre(s).

S. Is any 8quanc vegetati~n~t? 0 yes 0 ~ "IfYes, please identify~ typeof~io~~ ifknow...

o Emeigent o Rooting

• 6. Ifknown, what is the depth ofthe watel"? --..,----'-------

7. What is~ general composition ofthe substrate? 01eck all that apply.

o BedrOclc

O· BOulder (>lOin.) ,

·0 Cobble (2.5-10 in.)

" 0 Gravel (0.1-2.5 in.)

o Sand (coarse)

n Silt (fine).

0. Marl (shells)

, .0 Cay (slick).

o Muck (fineJbiack)

·0 Debris'.

o 'Detritus

o Concrete

o 'Other (specify),_"_.--,... ---'- _

8. What is the source 'ofwater in the wateI'body?. '. .'

•

o RiverlSlreamlCreeIc

o Industrial discharge

o Groundwater

o Surface runoff

OOther(specify)~ _



9. Is there adischarge from the site to the wateJbody? 0 yes 0 no Ifyes. please descnre this
discharge and its path.

.io. Is.~re a dischar&e from the waterbody? 0 yes 0 no- Ifyes, and the iDfonnatic)ll is available, ickn.dJ}.hm the I~
below the environment into which tbe-waterbody dischaIges. . -

. ..._. . . -....

••

.0 River~reek o onsite O'offsiie

o Groundwater Oonsite Ooffsite

o Wetland EJ onsite o offsite

o ImpO\mdment OOnsite Qoffsite

Distance'----------

Distance
:.-_-~----

'.

I I. Jdentify-any field measurements and obsavations or-water qUality that were made. For those paraine~ for which .
data were coilected provide the measurement and Ihe~ ofmeasure below:

Area

Depth (average)

pH

Dissolved oxygen

.. Salinity .

Turbi~ty (clear. slightly tlD'bid..turbid, opaque) (Secchi disk dePth -'-)

Other (specify)

- .J2. DeScribe observed color and area ofcoloration.

13•. MarIe the open-water. non-flowing system.000the site map aitac~ to this checkliSt.

•••

•



14.. What·observations, ifany, were made at the WaterbOdy regarding the presence and/or a~enc:e ofbeDthic
macroinvertebrates, fish, birds, mammals, etc.?

•



IV. AQUATIC HABITATCHECKLlSf - FWWING SYSTEMS

Note: Aquatic systems are often associated with wetlandhabitats. Please refer to S~t;on Y, WetlalU! Habitat
CheclcJiSt. . .

J. What"type(s) offJowing watersystem(s) is (are) present at the sit~?

o Creek
q Brook

,.-0 :Channeting ".

"0 Stream
o Arroyo
mntenniuent Stream .
o ·Oth~ (specify) _

DRiver
o Drywash
Ul'ArtificiaJly

created
(ditch. e~.)

"2. JfknoWn. "what is"the name ofthe ·waterbody?" .7&~V'~7 ro l3q2;5 d~.5C.I:'"

:3.. Fo~ ~iwaJ SyJiems. are there any indicators ofphysical alteration (e.g.. chanJieJing, debris, etc.)? .
o yes B'no Jfyes. please descn"be indicators that were observed. . .

4. What is the gener3J composition oflhe substrate? O1eek all that apply. ••

"".o Muck <. fineJbJack)

o ·Debris

o Concrete

o Detritus

o Sand (coarse)

B"Silt (fine)

0" Marl (shells)

I!J"tlay (slick) "

o ·Bedmclc

o Boulder (>JOin.)

o Cobble"(2.5-JO·in.}

o Giavel (0.1-2.5 in.)

·0 Other(sptcify). _

5. What"is the conditionofthe bank (~.g..lieight, slope. extent ~fvegetativecover)?

Hf - S'h~//o"'"

.5'lqp.E- ~d~""k

1/°7" - NCMI£

6.. Is the systeminfl~ by tides? 0 yes D(~ What irifonnation wa,s used to make this determination?

."



7. Is the 'flow intenniUent?~ 0 no Ifyes. please ~te the information that was used in making this detennination.

,¥G/fO W;t/c,.,f oC" Bo/.7 s .c",c~,-"'I<" M ..·~-./

l/c~y SH~l/"'uw (O.()·3'deeJO) 1~/1~/oo.

8. Is-· there a disciwge frOm the site to thewate~?" 'Ef yes 0 no Ifyes. please~be the diScharge and its ~th.

B Q 3 'J.s Cr (..~\::::

9. . Is there a disctWge fiom the watetbody?~ 0 no Ifyes. and the" infonnation is available. please identify wh;rt
the waterbody discharges to'and whether the discharge'is on site or offsite. ' "

". 803,S C.j..~e..J<. ~c .LAke GA/~~D....~ .". oJ-/- L.,./:c.. G;"//r'A?CJ/' e.

V,1t BoT,js C,.cck- ~. £~ri-F~A::. I"'-/~I'T': £'/I/iz~:

i

"

J0.' Identify any ,field meJurements and observations ofwater qualitY that were made. For those paiame~ for Whi~
data were collected. provide the measurement and the Units ofmeasure in the appropriate space beloW:

I
()~'3

. -
0. 0 3

1.5

o.ze.oc-'-
8.0~

13.e "'" IL

Width (ft.) .

Depth(ft.)

Velocity (specify units):._.-....,p..,."F'-,P,=.'/»;..:...- _

. Temperature (depth ofthe water at which the reading was taken $'</-<,::'~ )

pH

Dissolved oxygen

Salinity
\

Turbidity (Clear. slightly turbid. tuJf>id, opaque)
(Secchi disk depth /1/4 )'

T/~/,6h'V . Other (speeify):.-·-=~::.;...:....,'P _

Q,38, "'VC?''''' gpo Co•.,er'.

" /. / "/-:tA' r~.'-7A>/"__ ~ ~-<,~~
AS(Jv.t€ :J)~f.i:l C~/Au:r&cr /Z/ '4 "0 du,;u~J -''''''r "



1I. Describe observed color and area ofcoloration.

: 1~. Is any aquatic ,vegetation present? 0 yes pino Ifyes. please identilY~ type of~,tationpresent. ii~wn.

e.

'. 0 Emergent 0- Submergent o Floating

'" 13. Mmk~. flowing water system on the aitacbed site map.

,,14. What observations were Made a~ the wateroody regarding ~presence and/or absence ofbenthic
, macroiriVertebrates. fasJ1, birds. mammals, etc·7 . - .

Nut,Jc d(/~ .+0 -fiM.c ~s~,,";,.,-f-s

•

e·:



,'. v. WETLAND HABITAT CHECKLIST

I. Based.on obseTVations and/or avaiiable information; are designated or known wetlands definitely present at the site? .
o yes.lf(no . " . . . .

Please note the sources ofobsemtions and information used (e.g.. USGS. Topographic Maps, National WetJarld
·lnventory. Federal or State Agency. etc.) to maice tJ.lis determination. .

2. Based ~n the location ofthe site (e.g.. along a waterbody. in a floodplain) and site conditions (e.g.. $nding water;
dark. wet soilS;,mud cracks; debris"line; water maries). are wetland habitats suspected? .
o yes 0 no Ifyes, proceed with the remainder otthewetJ~habitat identification checklisL

..
3. What type(S)'ofve&e1atiOn are present 'in thewetJand?'

·OSubmergent
tJ ScrublShrob

o 'Emergent
o Wooded,

I"

o Other(specif)') _

4; : Provide a general description'ofthe vegetation present in and around the wetland (height, color. etc.). Provide a
pbotograpft oftbe known or'suspected wetl3nds. if~vaiJable.·

s. Is stancfmg waterp~t?O yes 0 no Ifyes, is this water: 0 ~resh 0 Brackish
,,' Wool is ,the applOximate area ofthe water (sq. fl)?--' ---

Please compJetequestions 4. II. 12in Checldist III - Aquatic Habitat - Non-Flowing Systems.

'.

6. 'Is there evidenceoffJooding at the site? what observations were noted?,

, '

o Other (describe below)

o Buttressing

o Debris line

o Waterriwks .. 0 Mud clacks



7. lfknown. what is the soUrce of the Water in the wetland?

o Sti"eamlRiver/CreeklLakeIPond

o flooding

o Gi'owidWater"

o Surface RlD10ff

8. Is ther:e a discharge"from. the site to a known.or suspected wetland? 0 yes 0 no Ifyes. please describe. _"

. '. .

9. Is iJlere-a disC~e from the wetland? 0 yesO~. Ifyes. to what waterbody is d~harge released?

)o.. Ifa soj) sainple was collected. descn"be the appearanCe ofthe sOil in the wetland area. Circle or write in the best
""~"

(J GroundwateT "0 LakeIPQfld o Marine

-.~
",-;-'

Color (blue(gray. brown. bla~ mottled) _
-I

"Water content (dry. wet. saturated/unsaturated) _

) ). Mark the observed wetland area(s) on L'le attached site~
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