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APPENDIX F.9 I ‘ 

SITE 4 - RUBBLE FILL AT BUNKER A86 



SUMMARY OF COC SELECTION 
SITE 4 RUBBLE FILL @ BUNKER A86 - SURFACE SOIL (MGIKG) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Anthracena 1 10111 1 0.032 - 3.4 1 4ss9 I 0.42 I 2300 I I 4300 1 N 1 2 

Bsnro(a)anthracene 1 10111 I 0.15- 14 I 4sss 0.42 0.88 0.7 1 Y 1 3 

A4-COC.XLS 





SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A66 - SURFACE SOIL (MO/KG) (I 1 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
I 

Frequency of 

I 

Range of 
Detection (21 Detection (21 I 

Location of Maximum 
I 

Range of 
Nondetects (3) I 

Risk-based COC 
Screening Level (4) I 

SSL Inhalation (5) 
I 

1 Arsenic I 11/11 I 4.4-150 I 4ss4 I - I 0.43 I 380 I 15 I Y I 3 I 
II3 arium I 11111 1 28.4 - 70.1 I 4ss5 I - I 550 I 350000 I 32 I N I 2 I 

IBervllium I l0Hl 1 0.28 - 0.85 I 4TB2 I 0.24 1 0.15 I 690 I 180 I Y I 3 I 

Boron I 200 1 16- 17.4 1 4SS8 1 11.1 - 12.9 1 700 I I 1 N 1 2 Calcium I 11111 I 798-3830 I 4SSlO I I 1 N i 1 I 
Chromium (#$I) I lllll I 11.1 - 19.5 I 4ss5 I I 39 (8) I 140 (8) I 19 (9) 1 N 1 2 Cobalt I 9/l 1 I 2.3-6.8 I 4ss4 I 4.3 - 4.7 I 470 I N 1 2 I 

ICoooer 

II ran 

I 11111 I 8 - 30.9 I 4ss5 I - I 290 I - I - I N I 2 1 

I 11111 1 6870 - 36800 I 4ss4 I - I 2300 I - I - I -FIJI 43 I 
Lead I S/l 1 37.5 - 87.2 4ss5 9.4 - 29.8 400 (IO) N 2 

a Magnesium 11111 1830 3310 - 4556 N 1 

c Manganese 11111 126-336 4ss4 * 196 Y 3 

CLJ Mercury 1111 0.17 4SS8 0.11 - 0.14 2.3 7 3 N 2 

w Nickel Ill11 7.9 - 15.6 4ss4 160 6900 21 N 2 

Potassium Ill11 697 - 2300 4SS6 N 1 

Selenium 2/l 1 0.75 - 0.93 4702 0.44 - 0.78 39 3 N 2 

Sodium J/l 1 58 - 134 4MW3S 51.3 - 63.3 N 1 

Vanadium 11111 15.3 - 89.6 4SS8 55 Y 3 

Zinc ll/ll 37.9 - 412 4ss7 2300 42000 N 2 
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SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A66 - SURFACE SOIL (MO/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

1 

2 

3 

4 

5 

6 

7 

8 

‘9 

Results in mglkg unless otherwise noted. Surface soil designated as 

soil from depths of 0 to 2 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental cancer 

risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

1,3-Dichloropropene. 

Total chlordane. 

Hexavalent chromium. 

u 10 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

a 11 Value for cis- and trans- isomer. 
a 12 Calculated using SSL guidance (see Appendix F.3). 
c 

ci 

C’ 

1 No toxicity criteria available; exposure to chemical will be addressed 

in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 USEPA hgion -L &s not s&oQte qo~+.a~;c, c,,a,oatioM 
of -this &wn,cal, 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 4 RUBBLE FILL @ BUNKER A86 - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I 
Chemical 

Organics lug/kg) 
11 .1.2.2-Tetrachloroethane 

I Maximum I Average I 

I 3 I 5.5769 1 

I 1,l -Dichloroethene I 2 I 5.1923 

I Bromomethane I 3. I 6.3077 

. . . 
1 ,1,2-Trichloroethane ! 6 ! 5.8077 

1;2-Dichloroethene (total) 3 5.2308 
2-Butanone 70 11.4615 
4-Methyl-2-pentanone 12 6.9615 
Acetone 610 57.1923 
Benzene 2 4.9615 
Bromodichloromethane 3 5.5769 

- ---- 

Chlorobenzene 3 5.5769 
Chloroform 2 5.5 
Chloromethane 22 8.2308 

Ethylbenzene 2 5.5 
Methylene chloride 110 13.0769 
Styrene 2 5.5 
Tetrachloroethene 5 3.8077 
Toluene 3 4.4231 
Trans-1 ,&dichloropropene 4 5.6538 
Trichloroethene 2 5.1538 

1 

ICis-1.3-dichlorooroDene I 3 I 5.5769 

IVinvl acetate I 8 I 6.6538 
Xylenes, total 
,2-M . . lethvlnaohthalene 
3,3’-Dichlorobentidine 

! 5 ! 5.7308 
I 45 I 1152.5 

! 100 ! 1107 
IAcenaohthene I 410 I 630.9 
Acenaphthylene 

IAnthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
BE tnzo(b)fluoranthene __ 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2-ethvlhexvhohthalate 

! 1600 516 
I 3400 880.1 
I 14000 4252 

14000 4528 
I 13000 4683 
! 6500 2267.9 

5130 18000 
290 I 1342.8 
120 1160 

I 1500 I 590.7 
29000 7033 i 

Di-n-octyl phthalate 26 1173.6 
Dibenzo(a,h)anthracene 3800 1287.6 
Dibenzofuran 70 1155 

11058 I Fiuoranthene I 38000 
Fluorene 
Indenof l-2.3-cdlovrene 

I 1500 
6600 

I 404.9 
2241.7 

3uad5 AQEXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - SURFACE SOIL 
NSB-NLON, GROTON, CONNECTICUT 

- / * 

Chemical 
Organics (ug/kg) (Continued) 
Naphthalene 
Phenanthrene 
Pyrene 
4,4’-DDE 
4,4’-DDT 
alpha-Chlordane 
Dieldrin 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lnorganics (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 

Calcium 
Chromium [&+a[) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

I Maximum I Average I 

50 1153 
21000 5632 
43000 12597 

95 37.9 
380 106.8 
13 5.35 

8.5 8.295 
19 12.555 
5.8 8.125 
43 19.69 
8 4.875 

2.4 3.185 
2.5 4.195 

22900 13631 
5.9 5.36 
150 42.54 
70.1 42.26 
0.85 0.52 
17.4 8.3111 r----Y 

3830 2073.8 
19.5 15.31 
6.8 3.77 

30.9 18.1 
36800 14861 
87.2 50.16 
3310 2373 
336 189 
0.17 0.072 
15.6 11.3 

Potassium 2300 1129.5 
Selenium 0.93 0.389 
Sodium 134 74.255 
Vanadium 89.6 37.08 
Zinc 412 110.07 

3OU~d6 AQEXP.XLS 



SUMMARY OF COC SELECTION 

‘r SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL (MO/KG) (11 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
I 

Frequency of Range of Range of Risk-based COC 

Detection (21 I Detection (2) I 
Location of Maximum 

Nondetects (3) I Screening Level (4) I 
SSL Inhalation (6) 

I 

1,1,2,2-Tetrachloroethane 1117 

1,1,2-Trichloroethane 1117 

1,l -Dichloroethene 2117 

l,%-Dichloroethene (total] 2117 

2-Butanone 2117 

4-Methyl-2-pentanone 1117 

Acetone 1117 

Benzene 3117 

Bromodichloromethane 1117 

Bromomethane 1117 

Chlorobenzene l/l7 

Chloroform 1117 

Chloromethane 5/l 7 

Cis-1,3-dichloropropene 1117 

Ethylbenzene 1117 

Methylene chloride 1117 

Styrene 1117 

Tetrachloroethene 10117 

Toluene 4/l 7 

Trans-1,3-dichloropropene 1117 

Trichloroethene 3/l 7 

Vinyl acetate 1117 

Xylenes, total 1117 

2-Methylnaphthalene 1114 

3,3’-Dichlorobenzidine 1114 

Acenaphthene 5114 

Acenaphthylene 6114 

Anthracene 12114 

Benzotatanthracene 13114 

0.003 4SSlO 

0.006 4SSlO 

0.002 4ss414ss7 

0.001 - 0.003 4SSlO 

0.016 - 0.07 4ss9 

0.012 4SSlO 

0.61 4SS6 

0.002 4ss10/4ss7/4ss9 

0.003 4SSlO 

0.003 4ss9 

0.003 45510 

0.002 4SSlO 

0.005 - 0.022 4ss9 

0.003 4SSlO 

0.002 4SSlO 

0.11 4MW4S 

0.002 4SSlO 

0.001 - 0.005 4ss5 

0.002 - 0.003 4SSlO 

0.004 4SSlO 

0.002 4SSlO14SS2Sl4SS7 

0.008 4SSlO 

0.005 4SSlO 

0.045 4ss4 

0.1 4SSlO 

0.028 - 0.41 4ss9 

0.04 - 1.6 4ss9 

0.023 - 3.4 4ss9 

0.15 - 14 4ss9 

B4-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL (MGIKGI (I) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 

location of Maximum 
Range of Risk-based COC 

Detection (2) Detection (2) SSL Inhalation (5) 
SSL Migration to Selected 

Nondetects (3) Screening Level 14) Groundwater (6) as COC? 
Rationale 

Benzo(a)pyrene 13114 0.16 - 14 4ss9 0.42 0.088 4 Y 3 
Benrofbtfluorenthene 13/14 0.16 - 13 4ss514ss9 0.42 0.88 ~~~ 4 Y 3 

Benrofg.h,i)perylene 13/14 0.089 - 6.5 4ss5t4ss7 0.42 N 1 
Benzofk)fluoranthene B/14 0.22 - 18 4ss7 0.38 - 1 .Q ~ 

Benzoic acid 3114 0.028 0.29 - 4MW4S 0.4 0.7 - 31000 280 N 2 

Bist2-ethylhexyljphthalate 1114 0.12 4ss4 0.38 7.4 - 46 210 11 N 2 
Carbarole Q/l4 - 0.023 1.5 4ss7 0.37 4.2 - 32 0.2 N 2 
Chrysene 13114 0.24 - 29 4ss7 0.42 88 1 N 2 

Di-n-octyl phthalate 1114 0.026 4MW3S - 0.37 7.4 160 1000000 N 2 
DibenzoLa,h)anthracene 11114 0.03 - 3.8 

4ss5 0.4 0.42 
- 

0.088 11 Y 3 
Dibenzofuran 1114 0.07 4ss4 0.37 - 7.4 31 * N 2 
Fluoranthene 13114 0.27 - 38 4ss7 0.42 310 980 N 2 
Fluorene 10114 - 0.023 1.5 4SSQ 0.37 0.42 - 310 160 N 2 

Indeno(l,2,3-cd)pyrene 13114 0.097 - 6.6 4ss5 0.42 0.88 35 Y 3 

Naphthalane 2114 0.05 4MWlSl4SS4 0.37 - 7.4 310 30 N 2 
Phenanthrene 13114 0.089 - 21 4ss9 0.42 N 1 

Pyrene 13/14 0.41 - 43 4SSQ 0.42 230 1400 N 2 

4.4’~DDE 11114 0.01 - 0.095 4ss5 0.037 0.042 - 1.9 0.5 N 2 

4.4’~DDT 11114 0.024 - 0.38 4ss7 0.037 0.042 - 1.9 80 1.0 N 2 

Alpha-chlordane 3/l 4 0.002 - 0.013 4SS6 0.0019 0.022 - 0.49 (8) 10 (8) 2 (8) N 2 
Dieldrin 2114 - 0.0065 0.0085 4SS6 0.0022 - 0.042 0.04 2 0.001 N 2 
Endosulfan II 1114 0.007 4TBl 0.0037 - 0.042 47 3 N 2 
Endosulfan sulfate 4114 0.0039 - 0.019 4ss5 0.0039 - 0.042 N 1 
Endrin aldehyde 1114 0.0058 4SS6 0.0037 0.042 - N 1 
Endrin ketone 5114 - 0.0064 0.043 4ss7 0.0039 - 0.042 N 1 

Gamma-chlordane 3114 0.0024 - 0.008 4SS6 0.0019 0.022 - 0.49 (8) 10 (8) 2 (8) N 2 

Heptachlor 2114 0.001 - 0.0024 4MW4S 0.0019 0.022 - 0.14 0.3 0.06 N 2 

Heptachlor epoxide 2114 0.0024 - 0.0025 4SS6 0.0019 - 0.022 0.07 1 0.03 N 

Aluminum 

-2 
14114 6440 - 22900 4TB2 7800 -rtJ 3-4 

“‘COC.XLS 
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SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL (MG/KGl (I 1 
NSB-NLON, GROTON, CONNECTICUT 

I Chemlcel 
I 

Frequency of 
Detection (21 

Antimony 6114 

Arsenic 13114 

Barium 14114 

Beryllium 13114 

Boron 2/l 3 

Calcium 

Chromium (bi ;3 

1 14114 

1 14114 

0 
0 
0 
c 
cl 
co 

84 COC.XLS ._ 



SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL (MG/KG) (1) 
.NSB-NLON, GROTON, CONNECTICUT 

Results in mglkg unless otherwise noted. All soil designated as 

soil from depths of 0 to 10 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental cancer 

risk of lE-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA. December 1994) with a dilution and 

attenuation factor of 10. 

1,3-Dichloropropene. 

Total chlordane. 

Hexavalent chromium. 

10 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

11 Value for cis- and trans- isomer. 

12 Calculated using SSL guidance (see Appendix F.3). 

1 No toxicity criteria available; exposure to chemical will be addressed 

in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

fq&? 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT NSB-NLON, GROTON, CONNECTICUT 

I I Chemical Chemical 
Oraanics lualkal Organics lug/kg) 
I I, 1,2,2-Tetrachloroethane , . ,-,- .1.. VW. ..v. --*..-..- 
1,1,2-Trichloroethane 1,1,2-Trichloroethane 
I, 1 -Dich‘----‘“--- I, 1 -Dichloroethene 
I ,2-Dich I ,2-Dichloroethene (total) 
2-Butanorre 2-Butanone 
4-Methyl-2-pentanone 4-Methyl-2-pentanone 
Acetone Acetone 
Benzene 
Bromodichloromethane 
Bromomethane 
Chlorobenzene 
Chloroform 

I I Maximum Maximum I I Average Average I I 

I 3 I 5.5625 

I 6 6 I 5.75 V.,” 
2 9 E 3E 5.25 i 

3 5.2813 
70 
;; 

11.125 
I2 I&;;; 6.6875 

610 610 52.8438 52.8438 
2 5.0625 
3 5.5625 
3 6.1563 
3 5.5625 
2 5.5 

Chloromethane 
s-l .3-dichloroorooene 

L 

CL ,~_~ ~,~ ,~ 
Ethylbenzene 

22 I 7.7188 
3 5.5625 

! 2 ! 5.5 1 
Methylene chloride 110 13.5313 
Styrene 2 5.5 
Tetrachloroethene 5 4.125 
Toluene 3 4.625 
Trans-I ,3-dichloropropene 4 5.625 
Trichloroethene 2 5.2188 
Vinyl acetate 8 6.4375 
Xylenes, total 5 5.6875 
2-Methylnaphthalene 45 984.6154 
3,3’-Dichlorobenzidine 100 949.6154 
Acenaphthene 410 583.3846 
Acenaphthylene 1600 495 
Anthracene 3400 730.6923 
Benzo(a)anthracene 14000 3476. I 538 
Benzo(a)pyrene 14000 3666.1538 
Benzo(b)fluoranthene 13000 3786.1538 
Benzo(g,h,i)perylene 6500 1832.2308 
Benzolk)fluoranthene 18000 4175.3846 
Benzoic acid I 290 I 1509.8462 
Bis(2-Ethvlhexvl)uhthalate 120 990.7692 
Carbazole I 1500 I 501.6923 
Chrvsene 29000 5656.9231 i 
Di-N-octyl phthalate I 26 I 1000.8462 
Dibenzola,h)anthracene 3800 1009.8462 
Dibenzofuran I 70 I 986.5385 
Fluoranthene 38000 8883.8462 
Fluorene I 1500 I 360.3077 
IndenolI,2,3-Cdlovrene 6600 1807.4615 

UUUb’11 BQEXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued] 
SITE 4 RUBBLE FILL @ BUNKER A86 - ALL SOIL 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average I 
Organics (ug/kg) (Continued) 

c 
Endrin aldehyde 
Endrin ketone _,, 
Gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lnorganics (mglkg) 

5.8 10.5192 
43 19.4154 
8 5.9423 

2.4 4.6423 
2.5 5.4192 , 

Copper 77.4 23.8769 
iron 36800 13592.3077 
Lead 120 48.2308 
Magnesium 3310 2443.8462 
Manganese 336 183 
Mercury 0.17 0.0685 
Nickel 15.6 10.4692 
Potassium 2300 1253.4615 
Selenium 0.93 0.3781 
Sodium 254 108.1962 
Vanadium 89.6 32.8615 
Zinc 412 95.5615 

,/7 

.-A- 
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SUMMARY OF COC SELECTION 
SITE 4 RUBBLE FILL @’ BUNKER A86 - UNFILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
I 

Frequency of 

I 

Range of 

I 

Location of 
Detection (2) Detection (2) Maximum 

IBromodichloromethane I 2/10 I 1 I 4GW1 Sl4GW2S 

Carbon disulfide 1110 2 4GWl s 

Chloroform 5/l 0 3-11 4GW3S 

Methvlene chloride 2110 4-0 4GWlS 

cl 
u 
Cl 
u 

IXvlenes. total I 1110 I 2 I 4GW4S 

Benzoic acid 2/l 0 0.6 - 0.7 4GWlS 

Bisl2-Ethylhexyllphthalate 2110 2- 11 4GW2S 

1,l .l -Trichloroethane 1110 2 4GW2S 

14-Methvl-2-oentanone I l/l0 I 5 I 4GWlS 

IHeotachlor I l/8 I 0.53 I 4GW2S 

IAl uminum I 4110 I 65.6-3350 I 4GWlS 

Barium I 10110 1 28 - 91.7 1 4GW4S 

Boron I 2110 1 26.6 - 34.4 1 4GW2S 

Cadmium 2110 I 1.1 - 20.2 I 4GW2S 

Calcium I loll0 1 14600 - 28600 1 4GW4D 
Chromium C.tbt,p\ 1110 I 12.6 1 4GWlS 

A I 4110 1 4 - 28.1 1 4GW2S 

0 4110 1 6.8 - 4430 1 4GWlS 

I 4110 I 5.2 - 16.5 I 4GW2S 

Magnesium 10110 2260 - 4890 4GW2S 

Manganese lo/lo 3.1 - 80.1 4GWlS 

Potassium 7110 2700 - 4330 4GW4D 

Sodium 10110 26900 - 62400 4GW3S 

Thallium 216 6.6 - 6.6 4GW4D 

Vanadium 1110 4.5 4GWlS 

Zinc 7/l 0 10.4 - 66.6 4GWlS 

10 I 6 I 5 I I Y I 3 I 
10 I 10000 I 10000 I 1200 INI 21 

25-60 1 I I 16000 1 N 1 2 

10-12 I 6 1 6 1 4.0 I Y I 3 

10 I 200 I 200 I 130 INI 21 

10 I - I - I INI 21 

0.06 1 0.4 1 0.4 ] 0.0023 1 Y 1 3 

47.2 - 135 150 - 200 @)I - I 3700 1 N 1 2 

2000 2000 260 N 2 

23.6 - 60 330 N 2 

2-3 6 6 1.8 Y 3 

I I I 1 N 1 1 

1 - 4.9 I 100 I 100 I 18 (101 I N I 2 I 

2 - 6.6 1 1300 (9) 1 - I 150 1 N 1.2 
17-60 1 3OOfBf 1 - 1100 1 +Nl a4 

l-2 I 16f9l I - I INI 1 I 

1 60 (8) 1 - I -66 1 -v-El1 a!2 
2410-2990 I - I 1 N 1 1 

1-2 2 2 0.26 Ill) Y 3 

1 - 6.8 26 N 2 

10.9 - 22.3 6000 16) - 1100 N 2 



SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - UNFILTERED GROUNDWATER (UGIL) (I 1 
NSB-NLON, GROTON, CONNECTICUT 

Footnota Rationale 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted es separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample-specific. 

4 Maximum contaminant level. (USEPA, May 19961. 

6 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incrementat 

cancar risk of 1 E-6 (USEPA Region Ill. October 20, 1995). 

7 Total trihalomethanes. 

8 Secondary MCL (SMCLJ based on aesthetic water qualities. 

9 Action Level. 

10 Hexavalent chromium. 

11 Thallic oxide. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

I. doti twt dvcxak quan+it;rtk .cvA~afioy~ 



f-J 
SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 

SITE 4 RUBBLE FILL @ BUNKER A86 - UNFILTERED GROUNDWATER 
NSB-NLON, GROTON, CONNECTICUT 

I 
Chemical 

Organics tug/L) 
1 ,l ,l -Trichloroethane 
4-Methyl-2-pentanone 
Bromodichloromethane 
Carbon disulfide 
Chloroform 
Chloroform 
Methylene chloride 
Xylenes, total 
Benzoic acid 
Bis(2-ethylhexyl)phthalate 
Heptachlor 
lnorganics (ug/LI 
Aluminum 
Barium 
Boron 
Cadmium 
Calcium 
Chromium (i-oh\) 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

I Maximum I Average I 

3.5 4.7 ’ 
5 5 
3 4.2 _ 

3.5 4.7 
7 5.45 
7 5.45 

6.5 5.2 
3.5 4.7 

12.85 18.88 
8 5.4 

0.53 0.126 

1702.8 655.755 
63.75 52.14 
29.7 22.735 
10.6 2.98 

24950 21090 
7.3 2.555 

16.05 7.085 
2218.4 737.595 

8.75 5.36 
4185 3531 
46.55 24.12 
3545 2879 

60200 41020 
5.8 2.37 

3.25 2.24 
36.5 20.545 

U4-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 4 RUBBLE FILL @ BUNKER A86 ,- FILTERED GROUNDWATER (UGIL) (1 I 

NSB-NLON, GROTON, CONNECTICUT 

Footnotes: 

, 1 

2 

3 

4 

5 

6 

7 

8 

9 

N 1 1 

N 1 1 I 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II Environmentaltiealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Secondary MCL (SMCL) based on aesthetic water qualities. 

Action Level. 

Thallic oxide. 

1 Chemical detected in unfiltered samples; filtered results 

are not used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum 

is less than or equal to the COC screening level. 

F4-.COC.XLS 
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SUMMARY OF COC SELECTION 
SITE 4 RUBiLE FILL @ BUNKER A86 - UNFILTERED SURFACE WATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical I 
1 

Frequency of 

I 

Range of location of Range of 
Detection (21 Detection (2) I Maximum I Nondetects (3) I 

AWQC (4) I lGsk-’ 

(Aluminum I 313 1 829-1710 1 

ased COC Selected 
Screening Level (51 as COC? 

Rationale 
I I I 

is(2-Ethylhexyllphthalate 113 1 4SWl 10 1.8 4.8 N 2 

4SW2 3700 N 2 
Arsenic l/3 2.4 4SW2 2 0.018 0.045 Y 3 
Calcium 313 368 - 752 4SW2 N 1 

4SW2 1300 150 N 2 . . 
Iron 313 600- 1710 4SW2 1100 w 34 
Lead 313 5 - 15.7 4SW2 50 15 (6) Y 3 
Magnesium 313 176-483 4SW2 N 1 

IC oooer I 313 I 4.6-23.4 I 

Manganese 313 18.5 - 44.5 4SW2 -00 +jq 3-a 
Potassium 213 710 4SW2 427 N 1 
Vanadium 213 3.5 - 5.6 4SW2 3 26 N 2 
Zinc 313 21.5 - 50.1 4SW2 1100 N 2 

1 Results in uglL unless otherwise noted. 

2 Sample and duplicate counted as two samples. Non-validated and rejected 

results not used in risk assessment. 

3 Sample quantitation limits. 

4 Ambient water quality criteria for the consumption of water and organisms 

(USEPA, June t 5, 1990). 

5 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

6 Federal Action Level for drinking water. 

1 No toxicity criteria available; exposure to chemical will be 

be addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening 

level. 

4 USEPA R im 1 doas 1?0t advbcstc ~ua-&-i++~~~ e,,al,,+& 
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f-7 SUMMARY OF MAXIMUM AND AVERAGE. CONCENTRATIONS 
SITE 4 RUBBLE FILL @ BUNKER A86 - UNFILTERED SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/L) 

[Bis(Z-ethylhexyljphthalate 
lnorganics (ug/L) 
Aluminum 
Arsenic 
Calcium 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Potassium 
Vanadium 
Zinc 

I Maximum I Average I 

I 1 I 3 I 

1555 1192 
1.7 1.35 
690 529 

16.25 10.425 
1460 1030 
15.5 10.25 
434 305 

42.35 30.425 
710 461.75 
4.55 3.025 
41.8 31.65 

30 uel U4-EXP.XLS 





SUMMARY OF COC SELECTION 
SITE 4 RUBBLE FILL @ BUNKER A88 - FILTERED SURFACE WATER (UGIL) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC Selected 
Detection (21 Detection (2) Maximum Nondetects (31 

AWQC (41 
Screening Level (51 as COC? 

Rationale 

Calcium 212 331 - 332 4SW2 N 1 

Copper l/2 8.7 4SW2 2 1300 150 N 1 

Potassium 212 631 - 676 4SW2 N 1 

FootnoB% 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as two samples. Non-validated and rejected 

results not used in risk assessment. 

3 Sample quantitation limits. 

1 Chemical also detected in unfiltered samples; filtered 

samples are not used in risk assessment. 

4 Ambient water quality criteria for the consumption of water and organisms 

(USEPA, June 15, 19901. 

5 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

F4 _COC.XLS 
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SUMMARY OF COC SELECTION 
SITE 4 RUBBLE FILL @ BUNKER A86 - SEDIMENT (MGIKGI (1) 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Frequency of 
rhtnrtinn 131 

Range of 
nrtm-4”” 171 

Location of 
Marinwm 

Range of Nondetects Risk-based COC Screening Selected as 
f3l Level (41 COC? 

Rationale 

1 ,1,2,2-Tetrachloroethana 

1,1,2-Trichloroethane 

1 ,l-Dichloroethene 

1.2.Dichloroathane 
I\ 1,2-Dichloroethene (Total1 

1,2-Dichloropropene 

P-Butanone 

4.Methyl-2-pentanone 

Benzene 

Bromodichloromethane 

Bromoform 

Chlorobenzene 

Chloroform 

Chloromethane 

cis-1 ,I-Dichloropropene 

Ethylbenzene 

Methylene chloride 

Styrene 

““.““..“.. ,-, ll.......v.. .-, ._.-_ . . . ..-... .-. . 

113 0.019 4SD2 0.011 - 0.012 3.2 N 2 

113 0.016 4SD2 0.011 - 0.012 11 N 2 

I 3 I? I,* I nnn “.“J2 4SD2 0.011 - 0.012 1.1 N 2 
113 I 0.012 4SD2 0.011 - 0.012 7 N 2 

I , I? I,” nnr3 V.I... AC339 .--- OrIll -n.o19 -.-. . -.-. - 70 ._ N I 2 

113 0.01 4502 0.011 - 0.012 9.4 N 2 

213 0.016 - 0.045 4SD2 0.011 4700 N 2 
113 0.036 4SD2 0.011 - 0.012 630 N 2 

113 0.007 .4SD2 0.011 - 0.012 22 N 2 

113 0.01 4SD2 0.011 - 0.012 10 N 2 

113 0.009 4SD2 0.011 - 0.012 61 N 2 
113 0.009 4SD2 0.011 _ 0.012 160 N 2 

I,U V.““” 711.. -,-. . -.- .- .-- , .~ 

213 0.007 - 0.01 4502 0.011 49 N I 2 

113 0.011 4SD2 0.011 - 0.012 3.7 (6) N 2 

113 0.004 4SD2 0.011 - 0.012 700 N 2 

113 0.014 4SD2 0.012 - 0.019 85 N 2 
113 0.000 4SD2 0.011 - 0.012 1600 N 2 

I 1 I? I n nna I ACf-3, I nnii.nnr7 I 1n0 I N I 2 I 

I 213 1 0.002 -p.oos 1 4SD2 I 0.011 I 12 I N I 2 

I I nnn*.nnn-, I AC"') nnii i finn N 2 
lT&rachloroethene I 

IAnthracene I 213 1 0.18 - 0.95 I 4SDl I 3.7 I 2300 I N 2 

2/3 1 0.76-2.7 1 4SDl 3.7 0.08 Y 3 

4 COC.XLS - 



SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - SEDIMENT (MG/KGl (I 1 
NSB-NLON, GROTON. CONNECTICUT .- 

, 

Chemical 
Frequency of Range of Location of Range of Nondetects Risk-based COC Screening Selected as 
Detection (2) Detection (2) Maximum 13) Level (4) COC? 

Rationale 

BenzoIalpvrene 213 0.79 - 2.6 4SDl 3.7 0.088 Y .x 

IBisl2-ethvlhexvllohthalatepp 
~~~. - 

1 

Butyl benzyl phthalate 

Carbazole 

Chrvsene 

IDimathvl ohthalate l/3 r 
IFluoranthene 

IFluorene I 213 I 0.067 - 0.37 I 4SDl - ~-~I 3. 

I 213 1 0.39-l-2 1 -.. 

213 0.077 - 360 4SD2 I 0.38 I 
IPhenanthrene I 213 I 0.7-3.9 I 4SDl I 3.7 

IPvrene 

4.4’-DDT 

Endosulfan sulfate 

Endrin 

loemma-Chlordane I” 

Arsenic 

Barium 

Beryllium 

Calcium 

I 313 I 1 - 4.4 I 4SDl I I--- 230 N 

213 0.013 - 0.026 4SDl 0.02 1.9 N 2 2 

213 0.013 - 0.017 4SD2 0.037 N 1 

l/3 0.0072 4SD2 0.0036 - 0.004 2.3 N 2 

I 113 I 0.016 I 4SD2 0.002 - 0.004 -.__-, N 1 

l/3 I 0.023 I 4SDl I 0.0038. .o.n37 N 1 

I 113 I 0.0024 I izD1 I 1 -o.o024-0.0 _.- _.-19 --. 0.49 (6) N 2 

7600 -+ N a4 
313 1.9 - 6.9 4SDl 0.43 Y 3 

313 16.1 - 29 4SDl 650 N 2 

113 0.29 4SDl 0.24 - 0.64 0.15 Y 3 

313 902 - 1300 4SDl N 1 

IAluminum I 313 1 3510-8480 1 4SDl I ~~~ -: 

4 COC.XLS 
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SUMMARY OF COC SELECTION (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A66 - SEDIMENT (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Frequency of 
Detection 121 

313 

Range of 
Detection (2) 

9.6 - 18.3 

Location of Range of Nondetects Risk-based COC Screening Selected as 
Maximum (3) Level (4) cow 

Rationale 

4SDl 39 (7) N 2 

ICoooer 

Chromium .,“,-, , 
Cobalt ! 313 1 3.6 - 6.9 1 4SDl 470 N 2 

4SDl 8.9 290 N 2 

iron ! 313 1 7080-11300 1 4SDl 2300 rid 44 
4SDl 400 (8) N 2 

I 213 1 22.4 - 35.3 1 J 

Lead ! 313 1 13.9 - 66.6 1 

Magnesium 313 1870 - 2720 4SD2 N 1 

Manganese 313 115-200 4SDl a4- r9o Y 3 

Nickel 313 4.4- 11.3 4SDl 160 N 2 
4 

IPotassium ___-_-... 213 1200 - 1230 4SDl 877 N 1 

Sodium 213 67 - 148 4SDl 27.1 N 1 

Vanadium 313 10.6 - 37 4SDl 55 N 2 

Zinc 313 26.9 - 73.2 4SDl 2300 N 2 

CL 
Footnota ’ . . &&naie De- 

c 
cl 

c 

ri4 

-4 

1 Results in mglkg unless otherwise noted. 

.,<$ 
1 No toxicity criteria available; exposure to chemical will be addressed in :-i 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, uncertainty section of risk assessment. 

composite, and excavated samples/results not used in risk assessment. 2 Maximum is less than the COC screening level. 

3 Sample-specific. 3 Maximum is greater than or equal to the COC screening level. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region iii, October 20, 1995). 

6 1,2-Dichioropropene. 

6 Total chlordane. 

7 Hexavaient chromium. 

8 OSWER soil screening level for residential land use (USEPA, July 14, 19941. 

,p 
. . . . 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 4 RUBBLE FILL @ BUNKER A86 - SEDIMENT 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/kg) 
1 ,I ,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
I,1 -Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
4-Methyl-Zpentanone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroform 
Chloromethane 
Cis-1 ,Sdichloropropene 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trans-l,3-dichloropropene 
Trichloroethene 
Vinyl acetate 
Xylenes, total 
2-Methylnaphthalene 
2-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyDphthalate 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Di benzof uran 
Dimethyl phthalate 

I Maximum I Average I 

19 10.1667 
16 9.1667 
2 4.5 
12 7.8333 
12 7.8333 
10 7.1667 
45 22.1667 
36 15.8333 
7 6.1667 
10 7.1667 
9 6.8333 
8 6.5 
6 5.8333 
10 7.5 
11 7.5 
4 5.1667 
14 9.8333 
8 6.5 
5 4.1667 
7 4.5 
12 7.8333 
5 4.3333 

16 9.1667 
15 8.8333 

54000 18079.3333 
110 716.6667 
290 725 
240 722.3333 
950 993.3333 

2700 1770 
2600 1746.6667 
3100 1983.3333 
1200 1093.3333 
2200 1603.3333 

6 10000 204156.6667 
820000 273530 

520 823.3333 
2900 1950 

42000 14196.6667 
6500 2310.3333 
750 946.6667 
240 704.6667 

59000 19863.3333 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 4 RUBBLE FILL @ BUNKER A86 - SEDIMENT 
NSB-NLON, GROTON, CONNECTICUT 

I Naohthalene 

I Chemical 
Oraanics (ua/ka) (Car - -- rtinuedl 

Fluoranthene 
Fluorene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
Pyrene 

4,4’-DDT 
Endosulfan sulfate 
Endrin 
Endrin aldehvde 

I Maximum I Average 

5200 2283.3333 
370 759 
1200 1146.6667 

------ 126755.6667 
3900 2150 
4400 2366.6667 

28 17 
. , 16.1667 

7.2 3.7 

17 

I 

, 

Endrin ketone 
/gamma-Chlordane 
lnoraanics (ma/kal 

I 16 6.3333 

I 23 14.4667 
?A * 2&27 I L.4 I 4.““” # 

Aluminum 
IArsenic \ 
Barium 
Beryllium 
Calcium 
Chromium (+,fa\) 
Cobalt 

Copper 
Iron 
Lead 

Manganese 
Nickel 

(Magnesium 

I 8460 I 5906.6667 
I 8Gl -.- I A 5333 7.k - - - 

29 23.2333 
0.29 0.2433 
1300 1134 
18.3 13.4 
5.9 4.5667 

35.3 20.7167 
11300 9220 
66.6 36.8667 
!720 2413.3333 

I 200 161 
11.3 8.3333 

I Potassium 
Sodium 
Vanadium 
Zinc 

I 17m I QEG. 1667 .--v YY” 
148 76.1833 
37 23.9333 

73.2 47.4667 

QEXP.XLS 



Page: 1 
Selection of Constituents of Potential Concern 

Frequency Range Average 
of of Positive 

Constituent Detection Detection Dist Hits 
---______-------__.-.--------- --------- --------- ---- -_----m--e 
ALUMINUM IO/IO 

ARSENIC IO/l0 

BARIUM IO/IO 

BERYLLlUM 9110 

CALCIUM IO/IO 

CHROMIUM IO/?0 

COBALT 8/10 

COPPER IO/ID 

IRON IO/IO 

LEAD 8/10 

MAGNESIUM ID/IO 

MANGANESE IO/IO 

cl 
c 
0 
c 
cd 

9’ 

d- 

6440.0000Nor1d3631.0000 
22900.0000 

5.6000Log / 42.5400 
150.0000 

Exceed the 
lest of 95th 

T-Test URS lest Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Beck- 
N-accept Ho N-accept Ho N-accept Ho N-No ground 

Represent. na-not na-not na-not na-not Y-Yes 
Concent. applicable applicable applicable applicable N-No 
---------- -m---m----_ ---____-__- -------____ ____-______ _____._ _ 
&8#fo)na na na na na 

na na na na 

;;.:;;;Log/ 42.2600 SII+~CL) na 

:I;;W;Norrn‘/ 0.5644 0.1$7[4) na 

798'0000Logr/z073.8000$?~&~~) na 
3830:0000 

;;.;SNorrn/ 15.3100 /tt,?($@) na 

2'3000LogJ 4.1500 S.OC6) na 
6:8000 

126.OOOOLog 
336.0000 

189.0000 tjg(b)na 

c- 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

Comnent 
-_----__-_________________________ 



Page: 2 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject go Y-Yes Back- 

Fre:Fy 
R$pe I Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comnent 

"""""""""""""""""""""""""""""" """"""""" """"""""" """" """""""""" """"""""~" """"""""""" """"""""""" """"""""""" """"""""""" """"""" """""""""""""""""""""""" 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

TETRACHLOROETHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

IO/IO 

IO/IO 

7/10 

IO/IO 

IO/IO 

9/13 

7/10 

9/10 

9/10 

9/10 

9/10 

9/10 

58.000DNorm 93.0000 134.0000 ?S.& na 

A;.ZiLog,/ 37.0800 a,s&)na 

37'9OOOUnd~ 110.0700 c//zcd) na 
412:OOOO 

l.ODODLog~ 2.8889 
5.0000 

s(c) na 

4O.OOOOLogJ 647.1429 1600.0000 /b&c)na 

32.ooooLog 
3400.0000 

954.5556 3$&&)na 

150.0000L0g 
14DOO.OODD 

4701.1111 /f&+a 

16O.OOOOLog 5007.7778 /qmk>a 
14000.0000 

16O.OOOOLog 
13ODD.0000 

5180.0000~~,643(e)na 

89.ODOOLog 
6500.0000 

2496.55566a(t) na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

““““““““““” 



Page: 3 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

Fre:Fy Range Average 
of Positive 

Constituent Detection Detection Dist Hits 
"___"""""""""""""""""""""""""" """"""""" """"""""" """" """""""""" 
BENZO(K)FLUORANTHENE 6/10 

CARBAZOLE 7/10 

CHRYSENE 9/10 

DIBENZO(A,H)ANTHRACENE 8/10 

FLUORANTHENE 9/10 

FLUORENE 8/10 

INDEN0(1,2,3-CD)PYRENE 

PHENANTHRENE 

PYRENE 

4,4'-DDE 

4,4'-DDT 

ENDRIN KETONE 

9/10 

9/10 

9flO 

9/10 

9/10 

S/IO 

22O.DOOOUnd~ 8286.6667 
18000.0000 

23.OOOOLog/ 483.8571 
15OO.ODDD 

29;~~.~~WJ~ogJ7791.1111ZP,A&)na 
. 

38;;.~~W~Log/ 1557.0000 ~&CC) na 
* 

,,~;~.~~~~Log~l2263-33333~,~~) na 
. 

2;-;;WJ;Log/ 453.625O/s&cCj na 
. 

97.ODDOLogv/2467.4444 b&oo(C)na 
6600.0000 

2,;;;.;;W;Log/6234.4444 Z[,@J @)na 

43~~~:ILog1A"".3333 y3&C) na 

;;:;zlll.og/ 39.7778 h,&s(hjna 

,$:;;Nl;ogd 116.3333 a#($) na 
. 

6.4OOOW 
43.0000#6~~ 

25.8800 2?*6[a)na 

T-Test 
Y-reject Ho 
N-accept Ho 

Represent. na-not 
Concent. applicable 

URS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-Yes Back- 
N-accept Ho N-accept Ho N-No ground 
na-not na-not na-not Y-Yes 
applicable applicable applicable N-No Conmnt 
""""""""""" """"""""""" """"""""""" """"""" """"""""""""""""""""___^___________ 
na na na na 

na na na na 

na na na na 

na na na na 

na na na na 

na' na na na 

na na na na 

na na na na 

na na na na 

na na na na 

na na na na 

na na na na 
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Dataset: UTMP RES 
Media : SOIL EATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_““““““___““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Parameter : ALUMINUM (MG/KG) 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_““““““____“““_“““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
“““““““““““““” 

10.0000 
10.0000 

13631 .oooo 

E 
6440.0000 

22900.0000 
13631 .OOOO 

Background Results 
“““““““““““““““““_ 

No samples 

22900.0000 
22644.6142 
25834.0280 

0.9824 
0.9743 
0.9824 
0.9743 
0.9170 
0.9170 

0.8420 
0.9505 
0.9312 

NORMAd 

l:: 
NA 

Test Results: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””“““” ““““““” 
Parameter : ARSENIC (MG/KGI 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____““““_______“““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Cqrr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Con Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
____________________““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
“““““““““““““” 

10.0000 
10.0000 
42.5400 

NA 
NA 

Background Results 
“““““““““““““““““” 

No samples 

120.7150 
160.1451 

0.8917 
0.9765 
0.8917 
0.9765 
0.9170 
0.9170 

0.8420 
0.79:72 
0.9318 

LOGNORMAL/ 
I 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CTO 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BARIUM (MGIKGI 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““___“____““““““““““““““” ““““__“““_“““““““““““““““” “““““_““““““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
“““““_““““_____““““_““““““““” “““““““” ““““““““““____““““““““““““““““““”””””” 

Sample Results 
_““““““““““““” 

10.0000 
10.0000 
42.2600 

K 
28.4000 
70.1000 
42.2600 
13.3852 

65.6732 

0.9426 
0.9751 
0.9426 
0.9751 
0.9170 
0.9170 

0.8420 
0.8867 
0.9422 

LOGNORMAL J 

Background Results 
_““““““““““““““““” 

No samples 

E 
NA 



..- 

Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BERYLLIUM (MG/KG) 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____“““““______“““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

10.0000 
9.0000 
0.5200 
0.1200 
0.1200 
0.2800 
0.8500 
0.5644 

0.8500 
0.9443 
1.2540 

0.9417 
0.9333 
0.9542 
0.9315 
0.9120 
0.9170 

W-Test - Table Value ................. 0.8420 
W-Test - Normal ...................... 0.8918 
W-Test - Lognormal ................... 0.8673 

Type of Distribution ................ NORMAL ,,/ 

Test Results: 
““_“““““““““““““““““““““““““““““””” ““““““““““““““““““““““““““““““““”””””””” 

Background Results 
___“““““““““_““““” 

No samples 

K 
NA 

c”3 
c 
a 
c 
o-, 
al 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 

____-__-- _______---- _____-__- 
__-mm-___--- ---m-------- ____--_--- ____________ 

Parameter : CALCIUM (MG/KG) 
____________________---------------------------- ___--_-______-__-_--------- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
-___________-___-_--------- ____________________--------------. 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . .,,........ . . . . . . 
W-Test - Lognormal . . . . . ,... . . . . . . . . . . 

Type of Distribution .,..... . . . . . . . . . 

Test Results: 
_--______________--_--------- __-________________--------------------------- 

10.0000 
10.0000 

2073.8000 
NA 
NA 

798.0000 
3830.0000 
2073.8000 
1074.8302 

4iftztb 279.5275 6% 

3841.8957 
4577.8198 

0.9703 
0.9742 
0.9703 
0.9742 
0.9170 
0.9170 

0.8420 NA 
0.9204 NA 
0.9258 NA 

LOGNORMAL/ 

Background Results 
________________-- 

No samples 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : CHROMIUM (MG/KG) 
---__-_________-_--_------------------------------------------------------- 

Sample Results Background Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric., ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___--_-_-_------___--------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ,.,.,........... 

Test Results: 
___---_---------_-_-________^___________----------------------------------- 

19.5000 
19.9585 
20.7535 

0.9538 
0.9406 
0.9538 
0.9406 
0.9170 
0.9170 

0.8420 
0.8996 
0.8730 

NORMAL / 

No samples 

2 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________-------------------------------------”--------- 

------- - 

Parameter : COBALT (MG/KG) 
____________________------------------- ____________________---------------- 

Count ................................ 
Number of Detects .................... 
Average ............................... 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ........... . ....... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_-_______________-__--------------- --_--_---._--_-_-_--_;------------------- 

Sample Results 
____________-- 

10.0000 
8.0000 
3.7700 
2.1500 
2.3500 
2.3000 
6.8000 
4.1500 
1.5106 

Background Results 
_________--------- 

No samples 

6.7059 

0.8962 
0.9431 
0.9602 
0.9768 
0.9050 
0.9170 

0.8420 
0.9143 
0.9366 

LOGNORMAL/ 

NA 

2 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
______________________^_________________----------------------------------- 
Parameter : COPPER (MG/KGI 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
--------_-_--- 

10.0000 
10.0000 
18.1000 

K 
8.0000 

30.9000 
18.1000 
6.9903 

32.8799 

Background Results 
------------------ 

No samples 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total .- Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

0.9867 
0.9896 
0.9867 
0.9896 
0.9170 
0.9170 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

0.8420 NA 
0.9721 
0.9798 R 

LOGNORMAL/ 

Test Results: 
__-_____________-_______________________----------------------------------- 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
________-_______---_--------- ____________________-------------------------- 
Parameter : IRON (MG/KG) 
____-___--- ____________________--------------------------------- -a----__--- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________----------- ____________________--------- _____e______- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

-W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
_______-_----- 

10.0000 
10.0000 

14861 .OOOO 
NA 
NA 

6870.0000 
36800.0000 
1486 1 .OOOO 
8456.5667 

Background Results 
_________--------- 

No samples 

28807.6062 

Test Results: 
_____eme--- _________- ____________--_--_-______________ _________- --^mw------ 

-- 
0.8526 
0.9541 
0.8526 
0.9541 
0.9170 
0.9170 

0.8420 
0.7564 
0.9287 

LOGNORMAL/ 

NA 
NA 
NA 



Dataset: UTMP RES 
Media : SOlL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : LEAD (MGIKG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
__________---- 

10.0000 
8.0000 

50.1600 
4.7000 
14.9000 
37.5000 
87.2000 
60.2500 

Background Results 
_----_-__--------- 

No samples 

93.1396 
172.8499 

Shapiro-Wilk and Probabilty’ Plot Results: 
_____-______________-------------*----------------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal ..,. 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Log normal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test-Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . , . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.9489 
0.9645 
0.9826 
0.8797 
0.9050 
0.9170 

0.8420 
0.9588 
0.7877 

NORMAL J 

______________ w __________-_-____--_------------------------------------ 
G 
c3 
C 
-7 
s- 

..’ ) 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 ‘I 29 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : MAGNESIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_______________---__------- ____________________.---------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________-------------------------------------- --w---e--- ___---- 

Sample Results 
______-------- 

10.0000 
10.0000 

2373.0000 

Pi:: 
1830.0000 
3310.0000 
2373.0000 
496.0522 

ma 
3189:0059 
3240.3894 

0.9597 
0.9750 
0.9597 
0.9750 
0.9170 
0.9170 

0.8420 
0.9101 
0.9356 

LOGNORMAL J 

NA 

E 

Background Results 
________---------- 

No samples 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------------------------------------------------- 
Parameter : MANGANESE (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
__________________-_____________________----------------------- -^-_-____--- 

Sample Results 

10.0000 
10.0000 

189.0000 

126.0000 
336.0000 
l;l;“B”oo60 

. 

313.1852 

0.8937 
0.9371 
0.8937 
0.9371 
0.9170 
0.9170 

0.8420 
0.7935 
0.8659 

LOGNORMAL J 

Background Results 
------------------ 

No samples 

NA 

iii 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : NICKEL fMG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____-_______________----------------------- ____________________------------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal ,.....,,..,. . ,........ 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

10.0000 
10.0000 
11.3000 

Kt 
7.9000 

15.6000 
11.3000 
2.7649 

16.3991 

0.9683 
0.9765 
0.9683 
0.9765 
0.9170 
0.9170 

0.8420 
0.9149 
0.9303 

LOGNORMAL/ 

Background Results 

-1 . 

No samples 

NA 

K 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : POTASSIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Con Coeff - Crit Val - Total ........ 

W-Test-Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______-__-_-._-__________________ ____________________--------------------- 

Sample Results 
-m^--_---_--^- 

10.0000 
10.0000 

1129.5000 

K 
697.0000 

2300.0000 
1129.5000 
536.9646 

Background Results 
_____________----- 

No samples 

2025.8311 

0.8817 
0.9347 
0.8817 
0.9347 
0.9170 
0.9170 

0.8420 
0.7793 
0.8655 

LOGNORMALJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____-__--- ________________----_______ __________________________________^___ 
Parameter : SODIUM (MG/KGI 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________________-_------------ ____________________-------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_________________-__---------- --m--_---- ____________^___-__________________ 

Sample Results 
__------------ 

10.0000 
7.0000 

74.2550 
29.9000 
31.6500 
58.0000 

134.0000 
93.0000 

Background Results 
__________^------- 

No samples 

3 0 5.047 t&L 
. 93 

134.0000 
133.2819 
165.6519 

0.7603 
0.7740 
0.9668 
0.9394 
0.8990 
0.9170 

0.8420 
0.9178 
0.8586 

NORMAL/ 

NA 

K 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------------------------------------------------- 
Parameter : VANADIUM (MG/KG) 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation .................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________----------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal ,.......... . . . . . . . . . . . 
W-Test - Log normal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
_______------- 

10.0000 
10.0000 
37.0800 

NA 
NA 

15.3000 
89.6000 
37.0800 
20.9881 

Background Results 
____________------ 

No samples 

74.0807 

0.8895 
0.9773 
0.8895 
0.9773 
0.9170 
0.9170 

0.8420 NA 
0.8161 NA 
0.9706 NA 

LOGNORMALJ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
___________________--------------- ______-_____________--------------------- 
Parameter : ZINC (MG/KG) 
____________________----------------- ____________________------------------ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________-_______-------------- _______________i____----------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 0.8420 
W-Test - Normal ...................... 0.8285 
W-Test - Lognormal ................... 0.8044 

Type of Distribution . . . . . . . . . . . . . . . . UNDEFINED / 

Test Results: 
____________________------------------------------------------------------- 

Sample Results 
_____________- 

10.0000 
10.0000 

110.0700 

K 
37.9000 

412.0000 UC& 
110.0700 
119.9677 
179.6087 
208.6828 
412.0000 
307.4169 
278.3146 

0.7796 
0.8938 
0.7796 
0.8938 
0.9170 
0.9170 

Background Results 
_________--------- 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’1 - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : TETRACHLOROETHENE (UG/KG) 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________--------------------------- -------- ---. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

-- 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . ,,. ,... . . . . . . . . . . . . 
W-Test - Lognormal ,.. .,,..,. . . . . . . . . . 

Type of Distribution . . . . . . . . . , . . . . . . 

Test Results: 

Sample Results 
- - - --,-- - - -- - - - 

13.0000 
9.0000 
3.8077 
3.0000 
7.5000 

4.8092 

0.9608 
0.9591 
0.9659 
0.9755 
0.9120 
0.9310 

0.8660 
0.9223 
0.9493 

LOGNORMAL/ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_^__________________----------------------------------------------- - - - - - - - - 
Parameter : ACENAPHTHYLENE (UGIKG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.6008 
Corr Coeff - Detected - Lognormal . . . . 0.7875 
Corr Coeff - Total - Normal . . . . . . . . . . 0.8811 
Corr Coeff - Total - Lognormal . . . . . . . 0.9593 
Corr Coeff - Crit Val - Detected . . . . . 0.8990 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9170 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal .,,... . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
__-_____------ 

1 o,oooo 
7 .oooo 

516.0000 
210.0000 
210.0000 

830.3439 
2024.7142?& 
1600.0000 h-t 
1408.0896 
1939.2276 

0.8420 
0.7730 
0.9237 

LOGNORMALJ 

Background Results 

No samples 

1:: 
NA 

Y 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : ANTHRACENE (UG/KG) 
---_-----___-_-----_____________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
--------------------------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
___----______- 

10.0000 
9.0000 

880.1000 
2 10.0000 
2 10.0000 

Background Results 
------------------ 

No samples 

1578.3333 
16944.0413)nqC 
3400.0000 i.,,d 
2861.6453 
4914.6582 

0.8336 
0.9819 
0.8555 
0.9750 
0.9120 
0.9170 

0.8420 
0.7295 
0.9269 

LOGNORMAL/ 

Et 
NA 

> ! ‘b 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(A)ANTHRACENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal. ............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

Sample Results 
---------_---- 

10.0000 
9.0000 

4252.0000 
2 10.0000 
210.0000 

cijgiz&~~ 

5501.4863 
7440.9117 

126815.6953)mqC 
14000.0000 b,I’{ 
13301.9449 
26032.2944 

0.8675 
0.9798 
0.8751 
0.9633 
0.9120 
0.9170 

W-Test - Table Value ................. 0.8420 
W-Test - Normal ...................... 0.7479 
W-Test - Lognormal ................... 0.8941 

Type of Distribution ................ LOGNORMAL / 

Test Results: 
__________--___-_--_------------ _______-_______---------------------------- 

Background Results 
___________------- 

No samples 

NA 



. 

Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(A)PYRENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Sample Results 
-------------- 

10.0000 
9.0000 

4528.0000 
210.0000 
210.0000 

Background Results 
------------------ 

No samples 

7838.8328 

135708.3649 14000.0000 km 7 hl 
13923.9498 
27847.7139 

Corr Coeff - Detected - Normal . . . . . . . 0.8618 
Corr Coeff - Detected - Lognormal . . . . 0.9750 
Corr Coeff - Total - Normal . . . . . . . . . . 0.8693 
Corr Coeff - Total - Lognormal . . . . . . . 0.9570 
Corr Coeff - Crit Val - Detected . . . . . 0.9120 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9170 

W-Test - Table Value ................. 0.8420 
W-Test - Normal ...................... 0.7341 
W-Test - Lognormal ................... 0.8811 

Type of Distribution ................ LOGNORMAL/ 

Test Results: 
________________________________________----------------------------------- 

c3 
cz 
CIJ 
C 
0’1 
cJ3 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(B)FLUORANTHENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________--------------------- ___-________________-------------- 

Sample Results 
_____________- 

10.0000 
9.0000 

4683.0000 
210.0000 
210.0000 

Background Results 
________--__------ 

No samples 

5340.8053 
7778.7737 

105094.3325w+ 
13000.0000 
13468.6247 

cl;& 

28910.5534 

0.9095 
0.9823 
0.9046 
0.9696 
0.9120 
0.9170 

0.8420 
0.7899 
0.9079 

LOGNORMALJ 

Ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(G,H,l)PERYLENE fUG/KG) 
_______--_---_-------------------------------------------------- ----------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits .............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal .,, . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test . Table Value ................. 
W-Test . Normal ...................... 
W-Test . Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
____________________------------------------------------------------------- 

0 

Sample Results 
---____--_---- 

10.0000 
9.0000 

2267.9000 
210.0000 

Background Results 
------------------ 

No samples 

2 10.0000 

el. 

2787.9207 
3883.9057 

41052.2005 ?fi*sd 

0.8738 
0.9785 
0.8700 
0.9650 
0.9120 
0.9170 

0.8420 
0.7300 
0.8995 

LOGNORMAL/ 

K 
NA 

. . 
,$ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_____--___________---------- ____________________----------------- ----_----- 
Parameter : BENZOIKjFLUORANTHENE (lJG/KG) 
________-_______-___--------------- ____________________------------ -____--- 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___________________-____________________---------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . .,....... . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
______________-_____--------- ____________________-------------------------- 

c3 
c 
CT, 
C 
CJI 
co 

Sample Results 
-------------- 

10.0000 
6.0000 

5 130.0000 
210.0000 
950.0000 

9187.9058 
196383.0423 
18000.0000 
16646.0992 
30790.0935 

0.3941 
0.3421 
0.8617 
0.9358 
0.8900 
0.9170 

0.8420 
0.7276 
0.8395 

UNDEFINED/ 

Background Results 
_______________-_- 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : soiL DATA (0 - 2’) - coo 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------------------------------------------------- 
Parameter : CARBAZOLE (UG/KG) 
---__--------_--_--_------------------- ____-_______________---------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Vat - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
______________r_________________________----------------------------------- 

0 

Sample Results 
________------ 

10.0000 
7.0000 

590.7000 
210.0000 

2 100.0000 

Background Results 
^__-______-------- 

No samples 

1015.1916 
4832.4846)mti 

0.6971 
0.8674 
0.8625 
0.9625 
0.8990 
0.9170 

0.8420 
0.7417 
0.9252 

LOGNORMAL J 

Ii:: 
NA 

‘> j 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
________________________________________-------------------------- --------- 
Parameter : CHRYSENE (UG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------ - - - - _ - - -. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal ,...*...,.,,..**...... 
W-Test - Lognormal ,...........,,..... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
__________________-_--------- ____-_______________-------------------------- 

cz 
c 
0 
c 
Qj 
2 

Sample Results Background Results 
_------------- _______..__..--..---- 

10.0000 No samples 
9.0000 

7033.0000 
210.0000 
2 10.0000 

my& 

9943.1999 
12796.5310 

269963.5136>m@ 

0.8730 
0.9819 
0.8612 
0.9663 
0.9120 
0.9170 

0.8420 NA 

0.7420 0.9040 Ii:: 

LOGNORMAL 4 
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Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____-__---_____-__--- ____________^_______---------------------------------- 
Parameter : FLUORANTHENE IUG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
---------em-- __________________--____________________---------------------- 

Sample Results 
___---------__ 

10.0000 
9.0000 

11058.0000 
2 10.0000 
210.0000 

19566.0616 
790717.6031 IN& 
38000.0000 h,,y 
35203.3810 
78844.0148 

0.9102 
0.9780 
0.8732 
0.9652 
0.9120 
0.9170 

0.8420 
0.7472 
0.9005 

LOGNORMALJ 

Background Results 
_________--e-s---- 

No samples 

NA 

ii 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : FLUORENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile T Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal. ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
________________________________________----------------------------------- 

Sample Results 
--------c----- 

10.0000 
8.0000 

404.9000 
210.0000 
2 10.0000 

689.2721 
3228.3708)mr+ 
1500.0000 
1211.9313 

hit? 

1913.1709 

0.7786 
0.9452 
0.8767 
0.9781 
0.9050 
0.9170 

0.8420 
0.7722 
0.9434 

LOGNORMAL / 

Background Results 
_e---------------- 

No samples 

li 
NA 

w 
G 
0 
c 
tiJ 
r 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________-------------- ____________________---------- ------____- 
Parameter : INDENO(1,2,3-CDIPYRENE (UG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------- --m---_-m--- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________--------------------------------------------- -----e-e-- 

0 
G 
CT-! 
c 
C3J 

Ln 

Sample Results 
______________ 

10.0000 
9.0000 

2241.7000 
210.0000 
210.0000 

Background Results 
_________ee------- 

No samples 

2717.5606 
3816.9218 

12509.5228 

0.8772 
0.9763 
0.8783 
0.9643 
0.9120 
0.9170 

0.8420 
0.7471 K 
0.8973 NA 

LOGNORMALJ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
________________________________________----------------------------------- 
Parameter : PHENANTHRENE (lJG/KG) 
____________________-------------------------------------------- ________--- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________L___________------------ ____________________----------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val.- Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal ..,. . . . . , .,...., . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
_____-__---___ 

10.0000 
9.0000 

5632.0000 
2 10.0000 
2 10.0000 

Background Results 
______m----------- 

No samples 

10152.1033 
186646.7167)fl& 
21000.0000 ));t 
18459.7888 
33798.4013 

0.8487 
0.9642 
0.8632 
0.9600 
0.9120 
0.9170 

0.8420 
0.7358 
0.8888 

LOGNORMALJ 

NA 

E 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
-mm---___---- ____________________------------------------------------------ 

Parameter : PYRENE (UG/KG) 
______________-_____------------- _____-_-______-_____----------- ^_____-__-- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

10.0000 
9.0000 

12597.0000 
210.0000 
210.0000 

22307.4810 
807412.5234?+ 
43000.0000 b;t 
40154.7769 
88315.5496 

Shapiro-Wilk and Probabilty Plot Results: 
___-_ __-- ____________________---------------------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal ..,.,..... 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal ,.................. 

Type of Distribution . . . . . . . . . . . . . . . . 

0.9117 
0.9795 
0.8721 
0.9705 
0.9120 
0.9170 

0.8420 
0.7447 
0.9143 

LOGNORMAL/ 

Test Results: 
mm-----_----- mm---------- ____-_______________------------------------------ 

Background Results 
______ee--v------- 

No samples 

K 
NA 

L-2 
c 
0 
C 
GJ 
-..I 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________“~“““““~““““”””~”””””~”~”~”~“““““~~~~”~”-”””“~~-------- 
Parameter : 4,4’-DDE (lJG/KG) 
____________________~~~“~“~“~“““”””~~””~””””~~”-~““““~~““”~”--------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““__“““____“““_“““““““““““““”””””””””””””~”“““““““““-”””””””“““” ““““““” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr .Coeff - Total - Normal .......... 
Con Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . .- . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
““_““-_“-““““” 

10.0000 
9.0000 

37.9000 
21 .oooo 
2 1 .oooo 
16.0000 
95.0000 
39.7778 
29.6027 

Background Results 
__““___““_““__“~“~ 

No samples 

88.1830 

0.8307 
0.9243 
0.8454 
0.9270 
0.9120 
0.9170 

0.8420 
0.7087 
0.8446 

LOGNORMAL/ 

/AA 
NA 

c5 
c 
0 
C 
CZJ 

CQ 

“. 

) ‘I’ 

” , 

5. 1 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : 4,4’-DDT WG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““___““_““““““““““““““““““““” “_““““““““______““““““““““““““““”~”””””~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . ..-........ 

Test Results: 
““““_________““““_““““““““““““““”” ““““__________““____““““““““““““””””””””” 

Sample Results 
“““““““““““““” 

10.0000 
9.0000 

106.8000 
2 1 .oooo 
2 1 .oooo 
33.0000 

380.0000 
116.3333: 
117.8792 ; 

311.3787 

0.8233 
0.9441 
0.8338 
0.9628 
0.9120 
0.9170 

0.8420 
0.7064 
0.9263 

LOGNORMAL J 

Background Results 
__“““““““““““““““” 

No samples 

K 
NA 

CJ 
c 
CJ 
c 
GJ 

CD 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : ENDRIN KETONE (UG/KG) 
“““““““““““““““““““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________““““““______““““““““““““”””””””””””””””““““““““““~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ,..; . . . . . . . . . . . . 

Test Results: 

Sample Results 
“““““““““-“““” 

10.0000 
5 .oooo 

19.6900 
2.0000 

2 1 .oooo 
6.4000 

43.0000 
25.8800 

Background Results 
______“““_“““““““” 

No samples 

0.7672 
0.6820 
0.9670 
0.9205 
0.8790 
0.9170 

0.8420 
0.9249 
0.8371 

K 
NA 



I> 
Page: 1 

Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

l-lest URS Test Proportions Percentile 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes 
N-accept Ho N-accept Ho N-accept Ho N-No 

Represent. na-not na-not na-not na-not 
Concent. applicable applicable applicable applicable 
""""""""" """"""""""" """"""""""" """"""""""" """"""""___ 
&l,O($jna na na na 

&l(6) na na na na 

SbtX!i$)na na na na 

0.62 (a)na na na na 

31,bW(4a na na na 

/S,S[it)na na na na 

+tbCb) na na na na 

3Y*SCL) na na na na 

/?$S(&)na na ’ na na 

&Old) na na na na 

2700&)na na na na 

Above 
Back- 

ground 
Y-Yes 
N-No Comnent 
""""""" """""""""""""""""""""~""""""""""""" 
na 

Frequency 
of 

Constituent Detection 
"""""""""""""""""""""""""""""" """"""""" 
ALUMINUM 13/13 

Range Average 
of Positive 

Detection Dist Hits 
""""""""" """" """""""""" 
6440.0000Logfl2642.3077 

22900.0000 

2.8OOOLog/ 38.3333 
150.0000 

ARSENIC 12/13 na 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

13/13 

12/13 

13/13 

13/13 

9/13 

13/13 

13/13 

9/13 

1303 

13/13 

;;.ul;;og(/ 43.4154 
. 

0.2800NormJ 0.5408 
0.8500 

798.0000Und~4191.7692 
31600.0000 

~~.:~~Norrn/ 14.3846 
. 

na 

na 

na 

na 

na 

8.OOOOLog/ 23.8769 
77.4000 

na 

6870.0000Logi/13592.3077 
36800.0000 

na 

37.5000NormJ 66.8889 
120.0000 

na 

183O.OOOOLog/2443.8462 
3310.0000 

na 

33bl2) na 126.OOOOUnd/ 183.0000 
336.0000 

na na na na 



Page: 2 Table X 
Selection of Constituents of Potential Concern 

Constituent 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

TETRACHLOROETHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

EENZO(A)PYRENE 12/13 

BENZO(B)FLUORANTHENE 

BENZO(G,H,IlPERYLENE 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 
of Positive Represent. ne-not na-not na-not na-not Y-Yes 

Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comwnt 
-----_--- _------_- ---- __-_--____ ---------r -____--____ -----_--_-_ ___--______ ___________ _____-_ ____________________-----. 
13/13 

13/13 

IO/13 

13/13 

13/13 

9/16 

?/I3 

II/l3 

12/13 

12/13 

12/13 

58.OOOOLogd 131.5000 /SC(b) na 
254.0000 

1!i.3oooLog/' 32.8615 qga(b) na 
89.6000 

31.3OOOUnd(/J 95.5615 %?a) na 
412.0000 

;.i;W;NorrnJ 2.8889 s(b) ha 
. 

23.OOOOLogJ 827.6364 3q&;> na 
3400.0000 

150.0000Lo~ 3748.3333d,,66oCc) na 
14000.0000 

16O.OOOOLog 
14000.0000 

f3954.1667 ry,m6c)na 

l6O.OOOOLo 13000.0000 g/4084.1667l$m&]na 

89.OOOOLog/ 1967.4167bw) na 
6500.0000 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Page: 3 Table X 
Selection of Constituents of Potential Concern 

Freqo;rency Range Average 
of Positive 

Constituent Detection Detection Oist Hits 
_____.__I.__.____-_-_______^__ *-------- --.*----- ---- ---------- 
BENZO(K)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

OIBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INOEN0(1,2,3-COIPYRENE 

PHENANTHRENE 

PYRENE 

4,4'-DOE 

4.4'~ODT 

8/13 

8/13 

12/13 

II/13 

12/13 

9/13 

12/13 

12/13 

12/13 

IO/13 

IO/13 

22O.OOOOUd 6563.7500 
18000.0000 

23.0000LogJ 453.3750 
1500.0000 

Test of Exc;;:hthe 
T-Test URS Test Proportions Percentile Above 

Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 
N-accept Ho N-accept Ho N-accept Ho N-No ground 

Represent. na-not na-not na-not na-not Y-Yes 
Concent. applicable applicable applicable applicable N-No Cement 
ewe--em-- ---mm----w- mm------se- ----a------ -----*---e- -----mm ._---_______--_____-____________I__ 
/b;&J&+)na na na na na 

29;;;.;;W;Log/ 6110.8333#?',6q3cC) na 
. 

38;;.;;WiLog/ 1155.2727 fm6c) na 
. 

38;;;.;;iI;Log" 9606.66673@(c) na 
. 

15;;.;W;Log/ 432.1111 /JT&') na 
. 

97.0000L0g 
6600.0000 

1940.5833 &i$&&Jna 

89.OOOOLog 
21000.0000 

4951.58332/,&&c) na 

43;;;.;;m;Log 11005.8333 qs,adc)la 
. 

10.0000L0g 
95.0000 

36.8000 Lf9,9cb)na 

24.0000L09 
380.0000 

107.1000 /pD cb> na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



“. 

‘.. 

.‘., 



Dataset: UTMP. RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : ALUMINUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________.----------------------------------------------- . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . ..‘........ 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Log normal , . . . , , . . , . . . . . . . . . . 

Type of Distribution . . . . . . . . ,.. . . . . . 

Test Results: 

Sample Results Background Results 
_______--__--- ________-----___-- 

13.0000 No samples 
13.0000 

12642.3077 

K 
6440.0000 

22900.0000 
12642.3077 
5146.1849 

mu% 

21107.7819 
22935.4642 

0.9701 
0.9855 
0.9701 
0.9855 
0.9310 
0.9310 

0.8660 
0.9296 
0.9540 

LOGNORMAL J 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 I29 (NSB-NLONl 
Group : RUBBLE FILL AREA AT BUNKER A86 
-___________________------------------------------------------------ __----- 
Parameter : ARSENIC (MG/KGl 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - ,Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal . . 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
____________-- 

13.0000 
12.0000 
35.9192 
6.9500 
6.9500 
2.8000 

150.0000 
38.3333 
43.5097 

Background Results 
_________----__-_- 

No samples 

137.2931 

Shapiro-Wilk and Probabilty Plot Results: 
--.------------------------------------------------------------------------ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal ., ,, ,.. . . . ,.. . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . 0 

Test Results: 
_____----_______c--_----------------- ____________________------------------ 

0.8372 
0.9845 
0.8666 
0.9862 
0.9260 
0.9310 

0.8660 
0.7598 
0.9622 

LOGNORMALJ 

;; ‘. 

NA 

> 

I- 

‘\ 
,$ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_________--____---_------- ____-_______________----------------------------- 
Parameter : BARIUM (MGIKG) 
____________________---------------------------------------------- me..---..-- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____-______________----------------------- _______m_._-e.-. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal ..... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
*__--______________---------------- __^_________________-------------------- 

Sample Results 
____________-- 

13.0000 
13.0000 
43.4154 

NA 
NA 

28.4000 
70.1000 
43.4154 
12.9000 

66.2637 

0.9502 
0.9773 
0.9502 
0.9773 
0.9310 
0.9310 

LOGNORMAL/ 

Background Results 

No samples 

NA 

Ki 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_--_--___--_-______-------------- _______________________________________c-- 
Parameter : BERYLLIUM (MG/KG) 
_-__________________--------------------- _______________________________r__ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_--_--___--_________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_c__________________------------------------------------------------------- 

j 

Sample Results 

13.0000 
12 .oooo 
0.5085 
0.1200 
0.1200 
0.2800 
0.8500 
0.5408 

0.8500 
0.8826 
1.1122 

0.9720 
0.9699 
0.9770 
0.9446 
0.9260 
0.9310 

0.8660 
0.9420 
0.8978 

NORMAL/ 

Background Results 
________---------- 

No samples 

K 
NA 

.> 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________________^___________----------------------------------- 
Parameter : CALCIUM (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_________________--_____________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
_----____----- 

13.0000 
13.0000 

4191.7692 

Background Results 
__----_____----^-- 

No samples 

NA 

8292.0656 
7385.1689 

3 1600.0000 
17839.0185 
10339.6097 

0.6177 
0.8914 
0.6177 
0.8914 
0.9310 
0.9310 

0.8660 
0.4176 
0.8136 

UNDEFINED/ 

1: 
NA 

Test Results: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : CHROMIUM fMG/KG) 
-___________________-------------------------------------”----------------- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_--___________.-________________________--------------------------------~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

13.0000 
13.0000 
14.3846 

1:: 

14:3846 1 KE 

Test Results: 
____________________-------------------------------------.----------------- 

19.5000 
19.4637 
20.2093 

._ ,- 
0.9666 
0.9629 
0.9666 
0.9629 

Ei% 

0.8660 
0.9152 
0.9057 

NORMAL 4 

Background Results 
------------------ 

No samples 

NA 

L:: 

c.3 
c-2 
cl 
C 
CZJ 
0 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : COBALT fMG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________----------------- ____-_______________---------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . ,... . . . . 

Test Results: 

Sample Results 
_____________- 

13.0000 
9.0000 
3.6077 
2.0500 
2.3500 
2.3000 
6.8000 
4.2556 
1.5242 

a 
4.625 I.&& 

Background Results 
________-__------- 

No samples 

6.1150 
6.5919 

0.7206 
0.7447 
0.9489 
0.9615 
0.9120 
0.9310 

-0.8660 
0.8882 
0.9019 

LOGNORMAL / 

NA 

“N:: 

C. 
0 
0 
c 
cu 
2 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
“““““““““““_““““““““““““““““““““”””””””””””””””““““““““““”””””””““” 

” ” ” ” ” ” ” ” 

Parameter : COPPER (MG/KGl 
““““__“““““_“““_““““““““““““““““”””””””””””””””““““““““““”””””””“““” ““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation .................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““““_““““““““““““““““““““”””””””””””””””“““““““----. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
““““““““““-““” 

13.0000 
13.0000 
23.8769 

NA 
NA 

8.0000 
77.4000 
23.8769 
18.0980 

Background Results 
_““““““““““““““““” 

No samples 

3 

e 
4.475 ucl- 

7. 00 
53.6482 
52.2796 

0.8365 
0.9717 
0.8365 
0.9717 
0.9310 
0.9310 

0.8660 
0.7265 
0.9578 

LOGNORMAL/ 

Fi:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
___“““““““““““_“““““““” “““““___________““““““““““““““““”””””””””””””””““““” 

Parameter : IRON (MG/KG) 
“““““““““““““““““““““““” “““““____________“““““““““““““““”””””””””””””””“““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___“““__““““______““““““““““““““””””” “““““_______“““““““_““““““““” “““““““” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_“““““““““““““““““““” ““““““““““” ______“__“__________““““““““““““””””””””””” 

Sample Results 
“““““““““““““” 

13.0000 
13.0000 

13592.3077 

Ii:: 
6870.0000 

36800.0000 
13592.3077 
7716.0905 

Background Results 
____“““““““““““““” 

No samples 

26285.2766 
25142.8827 

.” 
0.8268 
0.9447 
0.8268 
0.9447 
0.9310 
0.9310 

0.8660 
0.7124 
0.9083 

LOGNORMALJ 

Ii:: 
NA 

c.3 
0 
0 
c- 
ad 
0 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
““___““““““““““““_““““““““““““““”””””””””””””””““““““““““””””” 

““““““““““““” 

Parameter : LEAD (MG/KG) 
““““_“““““““““““““““““““““““““““”””” “““_“““““_““““““““““““““““““““““””””””” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
“““““““““““““” 

13.0000 
9.0000 

48.2308 
1.6500 

14.9000 
37.5000 
120.0000 
66.8889 

107.3137 
268.6790 

Shapiro-Wilk and Probabilty Plot Results: 
_____“______________““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . ..,. . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
“““““““““““““““““““““““““” ““““““““““““““““““““““““““““““““””””””””” “““““““” 

0 
0 
0 
c 
c3-2 
F 

0.6658 
0.6807 
0.9775 
0.9174 
0.9120 
0.9310 

0.8660 
0.9465 
0.8353 

NORMAL/ 

Background Results 
“ “ “ “ _ _ “ “ “ “ “ “ “ “ “ “ “ ”  

No samples 

NA ’ 

1:: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_“““““““_“““__““““““““““““““““““”””””””””””””””” 

“““_“““““““““““__“““““““““” 

Parameter : MAGNESIUM (MG/KG) 
_____“““““““_______“““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““__““““““_“““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
“““““““““““““” 

13.0000 
13.0000 

2443.8462 
NA 
NA 

1830.0000 
3310.0000 
2443.8462 
45 1.2490 

3186.1507 
3259.8082 

Corr Coeff - Detected - Normal . . . . . . . 0.9849 
Corr Coeff - Detected - Lognormal . . . . 0.9876 
Corr Coeff ’ - Total - Normal . . . . . . . . . . 0.9849 
Corr Coeff - Total - Lognormal . . . . . . . 0.9876 
Corr Coeff : - Crit Val - Detected . . . . . 0.9310 
Corr Coeff : - Crit Val - Total . . . . . . . . 0.9310 

W-Test - Table Value . . . . . ..-. . ,... . . . 
W-Test - Normal . . . . . . . . ..I........... 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution .,. . . . . . . . . . . . . . 

Test Results: 
““““““““““__““““““““““““““““““““”””””””””””””””“” “_____““““““““_““““““““““” 

0 
0 
0 
c 
a.4 
u-l 

0.8660 
0.9600 
0.9623 

LOGNORMAL/ 

Background Results 
_““““““““_“““““““” 

No samples 

lift 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - .I 0’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : MANGANESE (MG/KG) 
____________________““““““““““““”””””””””””””””““““““““““”””””””-““-----“-- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““_____“““““““““““““““““”””””””””””””””““““““““““”””””””“““““““” 
Corr Coeff - Detected - Normal ,...... 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

,“. 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . -... 

Test Results: 
““““““““““““““““““““““““““““““““””””””””””””” “__“““““_““““““_“““““““““““““” 

0 
0 
0 
C 
o;r 
m 

Sample Results 
“““““““““““““” 

13.0000 
13.0000 

183.0000 

K 

Background Results 
___“““““““““““““^” 

No samples 

UCL 

215.0239 
215.8290 
336.0000 
289.5870 
286.5901 

0.8663 
0.9212 
0.8663 
0.9212 
0.9310 
0.9310 

0.8660 
0.7558 
0.8476 

UNDEFINEDJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : NICKEL fMG/KGI 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___“““““_“_“_“““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Log normal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal ..,. . . . . . . . . . . . . . . . ,.. 
W-Test - Lognormal ,..,........ . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
__________________“_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
“““““““““““““” 

13.0000 
13.0000 
10.4692 

K 
7.5000 

15.6000 
10.4692 
2.8689 

Background Results 
__“““““““““““““““” 

No samples 

czii? 
12.09 qc.L, 

0 
15.1886 
15.5970 

0.9439 
0.9579 
0.9439 
0.9579 
0.9310 
0.9310 

0.8660 
0.8698 
0.8928 

LOGNORMALJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
“““““___“““““_______““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : POTASSIUM (MG/KG) 
“________““““_______““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
~~~~“““~~~~~““““~““~““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
“““““““““““““” 

13.0000 
13 .oooo 

1253.4615 

!i 
697.0000 

2300.0000 
1253.4615 
529.8054 

m 

2124.9914 
2273.0157 

0.9490 
0.9696 
0.9490 
0.9696 
0.9310 
0.9310 

0.8660 
0.8854 
0.9177 

LOGNORMAL/ 

Background Results 
“““““““““““““““““” 

No samples 

2 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - lo’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------ ____________________----------------------------- 
Parameter : SODIUM (MGIKG) 
___________-^-__------------ ____________________----------------- ______-^-- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____-__--____-_---__------- ____-_____________------------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
___________________________ ____________________---------------------------- 

c.3 
cz 
CI, 
C 
c.2 
to 

Sample Results 
________------ 

13.0000 
10.0000 

108.1962 
29.9000 
31.6500 
58.0000 

254.0000 
131.5000 
73.2296 

Background Results 
_________--------- 

No samples 

285.1375 

0.7288 
0.7985 
0.9483 
0.9740 
0.9170 
0.9310 

0.8660 
0.8870 
0.9280 

LOGNORMAL/ 

NA 

E 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
__________--------_-------------------------------------------------------- 
Parameter : VANADIUM (MG/KG) 
___________________-------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
--------------------------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results 
_-_--___-_-___ 

13.0000 
13.0000 
32.8615 

iit 
15.3000 
89.6000 
32.8615 
19.8705 
4 czb 4.17 3ucL 

0 
65.5485 
65.1905 

0.8671 
0.9660 
0.8671 
0.9660 
0.9310 
0.9310 

0.8660 
0.7721 
0.9364 

LOGNORMAl./ 

Background Results 
-----___--________ 

No samples 

K? 
NA 

> ‘$ I 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 

-_-_--__________-_-_____________________----------------- --me----m- _------ - 
Parameter : ZINC (MG/KG) 
____________________________________^___----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________--___________________ ________-___________.------------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . , . . . . . . . . . . . . 
W-Test - Normal ,......,,.,...... . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution .,...... . . . . . . . . 

Test Results: 
___________-________------ “-__________-______-__________________ -_------_-- 

Sample Results 
-___-m-------- 

13.0000 
13.0000 
95.5615 

K 

Background Results 
______________-_-- 

No samples 

107.8926 
148.8862 
15 1.0069 
412.0000 
273.0449 
230.5239 

0.7497 
0.9000 
0.7497 
0.9000 
0.9310 
0.9310 

0.8660 
0.5871 
0.8197 

UNDEFINEDJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 
---_______-------__---------------- __________________---------------------- 
Parameter : TETRACHLOROETHENE (UG/KGI 
____________________-------------------------------------------------- ----- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
___--_------_______---- -__-----____--_--_--__________c________ ~--~~~~_-~~-- 

CD 
c? 
0 
c 
CiJ 
lu 

Sample Results 
_------------- 

16.0000 
9.0000 
4.1250 
3.0000 
7.5000 
1 .oooo 
5 .oooo 
2.8889 

Background Results 
_-_______--------- 

No samples 

0.9608 
0.9591 
0.9812 
0.9619 
0.9120 
0.9400 

0.8870 
0.9504 
0.9230 

NORMAL/ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Grow : RUBBLE FILL AREA AT BUNKER A86 

Parameter : ACENAPHTHYLENE fUG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________-___------ ____________________----------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . ,., . . . . . 
W-Test - Normal .,,. . . . . . . . . . . . . . ..#.. 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
wm---___--- ____-___________-_-_-------- ----..-m--- _____________ ____---__---- 

0 
0 
c3 
c 
CL 
w 

Sample Results 
_______------- 

13.0000 
7.0000 

495.0000 
185.0000 
900.0000 
40.0000 

166~70ioXI~ 

500:3665 

1706.6100 

0.9460 
0.9723 
0.8794 
0.9526 
0.8990 
0.9310 

0.86.60 
0.7717 
.0.9114 

LOGNORMALJ 

Background Results 

No samples 

K4 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLONI 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------------------------------------------------- 
Parameter : ANTHRACENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___-_--_________________________________------------------------------~ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . , . . . . . . 

W-Test - Table Value . . . . . . .,...... . . . 
W-Test - Normal . . . . . . . . . . . . . . . ., . . . . . 
W-Test - Lognormal .,..... ,..... . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
________________________________________----------------------------------- 

c3 
0 
0 
c 
tc, 
.P 

Sample Results 
-_____________ 

13.0000 
11 .oooo 

730.6923 
185 .OOOO 
210.0000 

1085.4735 
1267 ..I 744 
6586.3144?* 
3400.0000 h:t 
2516.2962 
3723.9227 

0.6970 
0.9547 
0.8181 
0.9796 
0.9220 
0.9310 

0.8660 
0.6756 
0.9420 

LOGNORMALJ 

Background Results 
_----------------- 

No samples 

iit 
NA 

. . 
$ 

. . . 
1 ,_“ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(A)ANTHRACENE fUG/KG) 
________--__________----------“-------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______-_____________.-------------------------------------------------- . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ............. .‘... 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____-__-____________------------ ____________________----------------------- 

Cl 
0 
a 
c 
CLJ 
w 

Sample Results 
_____------___ 

13.0000 
12.0000 

3476.1538 
210.0000 
210.0000 

,-I :&lo.0 "0 mx % 
ST6333 

5005.6444 
5950.1329 

32953.4917 )& 
14000.0000 nrt 
11710.4388 
17281.3021 

0.8322 
0.9670 
0.8352 
0.9608 
0.9260 
0.9310 

0.8660 
0.6906 
0.8953 

LOGNORMALJ 

Background Results 

No samples 

NA 

El 



-- 

Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____-______---______--------- ________-----_--_------“--~------------------- 
Parameter : BENZO(A)PYRENE (UG/KG) 
_____________________________________c__----------------------------------- 

. 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------- --------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ..,...,, . . . . . . . . . 
W-Test - Normal ,...,.......,.. . . . . . . . 
W-Test - Lognormal .,... ,..., . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
__r_____________L___------------------------------------------------------- 

u 
0 
a 
c 
CLJ 
cJ3 

Sample Results 
-^------------ 

13.0000 
12.0000 

3666.1538 
210.0000 
2 10.0000 

Background Results 
__________-___---- 

No samples 

6247.4595 
34489.2993)mqC 
14000.0000 
12257.6602 

c\,‘t: 

18056.7408 

0.8265 
0.9610 
0.8296 
0.9545 
0.9260 
0.9310 

0.8660 
0.6779 
0.8826 

LOGNORMAL/ 

Ki 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : BENZO(B)FLUORANTHENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________-------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

.W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
______________-_____---------------------------------------------- -em-m_--- 

c.2 
cl 
a 
c 
CLJ 
v 

Sample Results 
_------------- 

13.0000 
12.0000 

3786.1538 
210.0000 
210.0000 

4937.7990 
6226.6011 

30514.8223 > rnf 
13000.0000 I& 
11908.8332 
18904.3488 

0.8743 
0.9809 
0.8626 
0.9733 
0.9260 
0.9310 

0.8660 
0.7277 
0;9192 

LOGNORMAL/ 

Background Results 
__________-------- 

No samples 

NA 

K 



. 

Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________----------------------”-------------------------------- 
Parameter : BENZO(G,H,I)PERYLENE fUG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__--____------------____________ --_-__-----____--_-_----------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr.Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_-_______--______-__------------------------------------------- ------_----- 

cl3 
0 
cc1 
c 
CLJ 
03 

Sample Results 
-----_-------- 

13.0000 
12.0000 

1832.2308 
210.0000 
2 10.0000 

Background Results 
___-----_--e------ 

No samples 

2557.8135 
3096.3991 

13336.0551 
6500.0000 

,/llt$ 

6039.8339 
h,v 

8471.0433 

0.8399 

:%i 
0:9563 
0.9260 
0.9310 

0.8660 
0.6750 
0.8873 

LOGNORMALJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------------------------------------------------- 
Parameter : BENZO(K)FLUORANTHENE fUG/KG) 
_-m----w---- ____________________------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------ ____________________----------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_--me---- ____________________---------------------------------------------- 

0 
0 
0 
c 
cc, 
co 

Sample Results 
_______-__---- 

13.0000 
8.0000 

4175.3846 
190.0000 
950.0000 

7312.7946 
47517.6684 
18000.0000 
14617.8044 
20489.2774 

0.5338 
0.4607 
0.8216 
0.9372 
0.9050 
0.9310 

0.8660 
0.6709 
0.8494 

UNDEFINEDJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________----------------------------- ___________--_______------ 
Parameter : CARBAZOLE (UGIKG) 
-___________________----------------------------- ___________--_______------ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Sample Results 
______-“______ 

13.0000 
8.0000 

501.6923 
185 .OOOO 

Background Results 
______________---- 

No samples 

2 100.0000 

ww 

%%z 
1726.0376 >+ 
2 100.0000 I& 
1581.6354 
1908.1619 

Shapiro-Wilk and Probabilty Plot Results: 
____________________--------------------”---------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal ,......,.. 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . , . . . . . . . . . . . . . . 
W-Test - Normal ,..,........,....*.... 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.7973 
0.9515 
0.8112 
0.9369 
0.9050 
0.9310 

0.8660 
0.6666 
0.8895 

LOGNORMALJ . 

C3 
0 
c3 
-* 

cz 
0 

> 

NA 

ii 

i i .> 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : CHRYSENE (UGIKG) 

Count ................................ 
Number of Detects ..................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““_“_” “““““““““m “““_____““_“““““~““~~““““““~~~ ““““““““_______““___““~~“” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ..,.. . . . . . . . . . . . . 
W-Test - Normal ,.......,,. ..,... . . . . . 
W-Test - Lognormal . . . ,,....... . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
““““-““““-- ““_““_“_____““““““~“~““““““~ _““_“_“_____“_“““““_“““““~“““““~~””” 

Sample Results 
_““““_““““““~” 

13.0000 
12.0000 

5656.9231 
210.0000 
210.0000 

62573.6564)@% 
29000.0000 i/l;c 
20484.2134 
27463.4760 

0.8309 
0.9746 
0.8125 
0.9567 
0.9260 
0.9310 

0.8660 
0.6690 
0.8917 

LOGNORMALJ 

Background Results 

No samples 

Ki 
NA 



. . 

Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_____“__________“_““““““~“““““““~~~~~””~”~~~~~”~“~“~““““~””””””” ““-“-““““-” 
Parameter : DIBENZO(A,H)ANTHRACENE (UG/KG) 
“““_““_________““___“““““~““~~““””””””””~”~””~”““““““““““””””~”~~~ “s-“““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.8017 
Corr Coeff - Detected - Lognormal . . . . 0.9666 
Corr Coeff - Total - Normal . . . . . . ,... 0.8311 
Corr Coeff - Total - Lognormal . . . . . . . 0.9663 
Corr Coeff - Crit Val - Detected ,.... 0.9220 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9310 

W-Test - Table Value .,.,.......... . . . 
W-Test - Normal .,,................. . . 
W-Test - Lognormal -., . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
“““_““““““““““““““““““““““““““““””” “““““““““““““““-““““““““““““““““”-”-””-” 

cr.3 
0 
0 
-’ 
CZJ 
Iu 

Sample Results 
“““““_“““““““” 

13.0000 
11 .oooo 

1009.8462 
210.0000 
210.0000 

3386.9356 
5561.8077 

0.8660 
0.6789 
0.9049 

LOGNORMAL J 

Background Results 
^_““““_“__““_““““” 

No samples 

NA 

K 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____““___“““____““““~““““““““~“~~”” “““___“““_““““““““~“~“~~~“~“““~” “““““““- 

Parameter : FLUORANTHENE (UG/KG) 
______“___““““““““_“““““““~ _____“____““________““““~“““““~“”~~”~”~””””~~””” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““_““““_“““““_““___________^_____ ““““_““““__““““_____“““““” “_““________““_” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . ,.... . . . . 

Test Results: 
““_“““““______““__““~~““““~““““-- ________________________^_______________”~ 

Sample Results 
______““___““” 

13.0000 
12.0000 

8883.8462 
210.0000 

Background Results 
_“““““_““““““““““” 

No samples 

13394.4681 
15503.8996 

164382.9926)+ 
38000.0000 I$ 
30917.7462 
49934.8969 

0.8665 
0.9724 
0.8285 
0.9572 
0.9260 
0.9310 

0.8660 
0.6818 
0.8900 

LOGNORMAL/ 

Fit 
NA 

c3 
0 
c-3 
-’ 

G 
0 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 

Parameter : FLUORENE (UG/KG) 
-_______________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum ............... 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___________-___-_--_-----------~------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

Sample Results Background Results 
-------------- ------------------ 

13.0000 No samples 
9.0000 

360.3077 
185.0000 
210.0000 
23.0000 

1500.0000 
432.1111 
433.5751 

(iz%&au 
1073:5388 
1440.3487 

0.7279 
0.8906 
0.8382 
0.9653 
0.9120 
0.9310 

W-Test - Table Value ................. 0.8660 
W-Test - Normal ...................... 0.7162 
W-Test - Lognormal ................... 0.9323 

Type of Distribution LOGNORMAL J ................ 

Test Results: 
________________________________________----------------------------------- 

a 
a 
a 
-’ 
G 
.I? 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
_____________---___-____________ _______----- ______________________^________ 
Parameter : INDENO( 1,2,3-CDIPYRENE (UG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal. ...... ;, ..... 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_________________-__-------------- ____________________------------ -e-e----- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

0.8427 
0.9673 
0.8371 
0.9549 
0.9260 
0.9310 

W-Test - Table Value . . . . . . . . . . . . . . . . . 0.8660 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 0.6879 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0.8830 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL/ 

Sample Results 
____________-- 

13.0000 
12.0000 

1807.4615 
210.0000 
210.0000 

3042.5708 
13381.0766) 

8478.6687 

Test Results: 
____________________------------------------------------------------.------ 

Background Results 
______________-_-- 

No samples 

Ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____-_-_-___-_--__--------------------------------------------------------- 
Parameter : PHENANTHRENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal .................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_____-______________------------------------------------------------------. 

c.3 
a 
a 

Sample Results 
-------------- 

13.0000 
12.0000 

4586.8462 
210.0000 
210.0000 

m 21 0.00 ay;c 
&I!%5833 
7074.6229 
8083.3927 

94611.9291)+ 
2 1000.0000 C& 
16224.6008 
26711.0654 

0.8149 
0.9780 
0.8263 
0.9702 
0.9260 
0.9310 

0.8660 
0.6830 
0.9166 

LOGNORMAL J 

Background Results 

No samples 

iit 
NA 

‘> > 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
____________________------------ ______“____“________----------------------- 
Parameter : PYRENE (UGIKG) 
____________________------------------- ____--______________---------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________--------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
______________--_--_-------- ________________________________________------- 

C-3 
a 
cl 

Sample Results 
________------ 

13.0000 
12.0000 

10175.3846 
210.0000 
210.0000 

Background Results 
______________---- 

No samples 

. 

17717.3058 
165795.2533 ,@I+ 
43000.0000 
35277.5893 

h,C 

56192.9021 

0.8680 
0.9711 
0.8286 
0.9625 
0.9260 
0.9310 

0.8660 
0.6816 
0.9040 

LOGNORMAL/’ 

ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
“““______“““““_““““_““~~~~~“~“““””””””~”””~~”~”“““““~“~““~””~”””““~~““““““” 
Parameter : 4,4’-DDE (UG/KG) 

Count ..,.....,........*......**...... 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__“““_______________“-““-“““--““-””-”””-”””””-”-“----“----””-”--------“---” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test.- Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_________________“__“““~““““““““”””””””””””””””““““““““~“~””””””“““““~~“““” 

Sample Results 
“““““““““““““” 

13.0000 
10 .oooo 
32.8077 
18.5000 
2 1 .oooo 
10.0000 
95.0000 
36.8000 
27.4799 

Background Results 
“_“_“_“““““_“““~“” 

No samples 

76.2766 

0.6315 
0.7961 
0.8235 
0.9373 
0.9170 
0.9310 

0.8660 . 
0.6836 
0.8820 

LOGNORMALJ 

1: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : RUBBLE FILL AREA AT BUNKER A86 
________““_“““““““__~““~“” ____““______________~~“““““““““~”””””~””~””””””“” 

Parameter : 4,4’-DDT (UG/KG) 
___________“““““““““““““~““~“~“” “““““_““““““_““___“““~“““““~~““” ““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““_““““““_“__““““““““““““””~””””~~~””” ““_“““““_“__________““““~“~““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test-Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““““““______“__““_“““““““““~~“~”””” “_“_“““““” ___-“__________“_““_________ 

Sample Results 
_““““““-“““““” 

13.0000 
10.0000 
86.8846 
18.5000 
21 .oooo 
24.0000 

380.0000 
107.1000 
108.8826 

Background Results 
____“““““““_“__“_” 

No samples 

254.4340 

0.6531 
0.8017 
0.7998 
0.9557 
0.9170 
0.9310 

0.8660 
0.6542 
0.9036 

LOGNORMAL/ 

ii:: 
NA 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 4 - Rubblefill at Bunkw A66 
-0CATION: NSB-NLON. Groton, CT 
DATE: 01/l l/96 

iAZARD INDICES AND INCREMENTAL CANCER RIS% ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Construction Worker (All Soil), CTE 

lELEVANT EQUATION: IM=(CxIRxFixBlOxEFxED)/(BWxATx1E6) 

NHERE: C = MEAN CONCXNTRATION IN SOIL SAMPLE (MQIKG) 
fR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEfGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = Bl0AVAllABlLfl-Y 

:NTER INPUT PARAMETERS: 
2DULT: YOUM: 

IA: 240 IR: 0 
EF: 60’ EF: 1 
Fi: 0.5 Fi: 1 
ED: ., .I ED: ,.‘.i 
BW: 70 1 
AT(CAR): 25556 ~&AR): 25550 
AT(NON): .:‘: :: 3?5 ATWON): 1.. .,.; .365 

JETERMfNE CONVERSION FACTORS: 
IDULT: YOUM: ADULT/YOUTH (CANCER RISK): 
CF: 3.76E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVQ ANNUAL DOSE) CF: 5.37E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 4 - Rubblefill at Bunker A86 
EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 
ZALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BIOAVAILABILITY DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) DOSE (MCI/KG/DAY) (MGIKGIDAY) (KG-DAYIMG) 

3enzo(a)anthracene 
3enzo(a)pyrene 
Wnzo(b)fluaanthene 
3enzo(k)fluoranthene 
3is(2-ethyhexyl)phthalate 
Iibenz(a,h)anthacene 
ndeno(l,2,3+d)pyene 
laphthalene 

Wmony 
4reenic 

14 1 0.00Et00 
14 1 O.OOEtOO 
13 1 O.OOEtOO 

4.2 1 O.OOEtOO 
0 1 O.OOEtOO 

3.6 1 o.oOEtOO 
6.6 I 0.00Et00 

0 1 O.OOEtOO 

5.2 
121 1 O.OOEtOO 

5.26E-06 75lE-06 7.30E-01 
5.26E-06 7.51E-06 7.30EtOO 
4.66E-06 6.9QE-06 7.30E-01 
1.56E-06 2.25E-08 

2.00E-02 
7.30E-02 

O.OOEtOO O.OOEtOO l.40E-02 
1.43E-06 2.04E-06 7.30EtOO 
2.46E-06 3.54E-06 7.30E-01 
O.OOEtOO O.OOEtOO 4.00E-02 

4.55E-05 6.49E-07 3.00E-04 1.50EtOO 
3eryllium 

Nanganese 

0.62 1 O.OOEtOO 2.33E-07 3.33E-09 5.00E-03 
a?QQc 9: 

183 -sw+e6 a/k-2 
lanadium 44.2 1 O.OOEtOO 1.66E-05 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtoo 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo 

2.37E-07 7.00E-03 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEi00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



3ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 4 - Rubblefill at Bunker A66 
EXPOSURE SCWARIO: Construction Worker (All Soil), CTE 
IETERMNEHAZARDINMCESANDCANCERRISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
:HEMICAL YOUTH ADULT CANCER RISK 

lenzo(a)anthracene O.OOEtOO O.OOEtoo 5.49E-06 
fenzo(a)pyrene O.OOEtOO O.OOEtOO 5.49E-07 
jenzo(b)flucranthene O.OOEtOO O.OOEtOO 5.09E-06 
jenzo(k)flucranlhene O.OOEtOO O.OOEtOO 1.65E-09 
lis(2-ethylhexyl)phthalsIe O.OOEtOO O.OOEtOO O.OOEtOO 
)ibenr(a,h)anthacene O.OOEtOO O.OOEtOO 1.49E-07 
ndeno(l.2,3-cd)pyene O.OOEtOO O.OOEtOO 2.59E-08 
Japhthalene O.OOE+OO O.OOEtOO O.OOEtOO 

irsenic O.OOEtOO 1.52E-01 Q.74E-07 
leryllium O.OOEtOO 4.66E-05 0.00Et00 
Jx 
nanganese O.OOEtOO 
lanadium O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO @ODE+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtoO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 Q.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0,OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO .O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.oOEtOO , O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtO: O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.oOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL 0.60Et60 -ilrttef--tft- i.blE-I 1.60E-06 



., , 

_ 

.’ ..;ti;.. _ . .:I-: ; ,, ,-: f’ : 

.; “. . 

* 

,r :s. ,?. ,i .! 

.” 

,. 



OERMALCONTACT WtTi-l (X(OUNOWATER 

SITE NAME: Se 4 - Rlbbleflll at Bwhw ABB 
LOCATION: NSB-NLON, Groton,CT 
OATE: OllllW6 

I HAZARD INDiCES AND INCREMENTALCANCER RISKS ARECALCUATED BY CN THE FOLLOWING SPREADSHEETS. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Consbudlon Worker, CTE 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

INPUT PARAMETERS: 

EV: 1 
ED: 1 
EF: 90 
A: 3800 
town: 5 
t3w: 70 
AT(NON): 
AT(CAR): 25z 

CONVERSON 
FPCTOR (NONCAR) = l.l9E+Ol 

CONVERSION 
FACTOR (CARCIN) - 1JOE-Oi 

L 

OAD = (OPaventxEVxEDxEFxA)/(BWxAT) 

WHERE: DAD = OERMALLY ABSORBED DOSE (MGKG’DAY) 
Okvent = ABSORBEO DOSEPEREVENT (M~M*-i’/EVENT) 
EV = EMNTFREQUENCY IEVENTSlDAM 

FOR INOR@lNES: 
FOR ORGANCS: 

Oh’ent = Kp XC x bvent xCF 
IF tavent < t*, D&went = 2Kp XC xCF x (BT x Bvenb3.141592654)*=05 
IF tevent > P, Dkvent = KpxC xCF x (@venW(l + 8)) + (2Tx ((1+38)/(1 + 8)))) 

WHERE: KD = PERMEABILITYCOEFFCIENT FROM WATER CMltlR) 
ED = E)3Q%JRE DURATIO‘N (YEARS) . C.= CONCENTRATiON OF CHEMCAL IN WATER (t&L) 
EF - EXPOSURE FREQUENCY fDAYS/YEARI tevwl - DURATlON OF EVENT (HWEVENTI 
A - SKIN SURFACE AREA AVA~ABLE FOR CONTACT (cw2) CF - CONVERSION FACTOR (li/ttXU CMh) 
BW = BODY WEIGHT (KG) t* - TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
AT = AVERAGINGTIME (DAYS) T = LAG TIME (HOUB 

B = PARTITIONINGCONSTANT DERVIJEO BY BUNGE MODEL (DIMENSIONLESS) 



. 

AttX ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 
Site 4 - RubblefIR et Runbr ABe 
EXPOSURE SXNARIO: Consbuction Worker, CTE 

CHEMICAL CONC. (MQ/L) 
ORGANIC OR 
INORMNIC? I* (HR) T WV Kp (CM/WI) 6 DAwem 

Chloroform oM)5 
Bromodlchloromethare 0003 
hfcthylene chlorid 0005 
Bls(2-sthylhexyl)p~hlaQ oM)5 
HepecMx 000013 
Anlmow 0.0059 

0 l.iOE+W) 4.70E-01 9.9OE-03 930E -03 395E-07 
0 2.10EtOO 9.7OE-01 5flOE-03 t.2UE-02 1.69E -07 
0 B90E-01 2EOE-01 450E-03 lSOE-03 183E-07 
0 lOOE+02 2.10E+Ol 3.3OE-02 1.3OEtOl 5.91E-06 
0 9AOE+Ol 1.7OEtOl l.lOE-02 lSOE+OO 4BlE-08 
I 10OE-03 4B4E-09 

c 
c 
c 
..- 
CJ 

l.OOE -03 1.92E-09 
OWE+09 
OM)E+OO 
OilOE +OO 
OMIE +CKI 
O.OOE +OO 
0M)E tO0 
O.WE +M) 
O.WE+OO 
OMfE +OO 
OME+OO 
OQOE MO 
OJJOE +OO 
OaOE+OO 
O!XE t(x) 
O.OOE +OO 
O.M)E tO0 
OiXIE tO0 
O.WE too 
OM)E+W 
OCQE+W 
OOOE +W 
OOOE+W 
O.WE +W 
OooEtw 
O.WE tO0 
OM)E+OO 
O.WE+W 
OOOE+W 
O.WE too 
OOOEtOO 
00OE tW 
O!JOE+W 
OmE +W 
O.WE to0 
O.WE to0 
O.WE +W 



Rl9( ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH mOUNDWATER WATER (!=‘AGti THREE) 
Sib 4 - Rcbbktflll at Bunkr ABE 
EXPOSURE SCENARIO: Conrbudlon Wader, CTE 
CALCULATE DOSES: 

ANNUAL 
DERYN.. DERYAL 
DOSE RfD HAZARD INDEX 

CHEMICAL (Mf.SXG/DAY) (MGKOIDAY) DERMAL 

Sromodichloronwthar 
f6dhylene chloridz 
elq2-ettylhsxyl)pnMate 

4.70E -06 lWE-02 4.70E-C.f 
2DlE-OB 2mE-02 1~3OE-04 
229E-M) MQE-02 382E-05 
7a3E -05 l.lOE-02 839E -03 
5.49E-07 
552E -07 

E-2 

0 OWE+W 
0 OM)E+OO 
0 
0 
0 
0 
0 OOOEtW OWE+W 
0 O.WE to0 ODOE to0 
0 
0 
0 
0 

OWE to0 
OIIOE tW 
OWE to0 
O.WE+W 
O.WE to0 
OJJOE tO0 
0M)E to0 
o@x+w 
ODOE tW 
O.WE tW 
O.WE +W 
O.WE to0 
O.WE+W 
0M)E to0 
0M)E tW 
O.WE to0 

O.WE tW 
OOOE +M) 
OaOE tO0 
OSOE to0 

O.OOE to0 
OaOE+W 
OM)E+OO 
OOOE to0 
0M)E to0 
O.WE+W 
O.WE +W 
O.WE+W 

,OaoE tO0 
OOOE to0 
OMlE +@I 
O.WE +W 

OWE +W 
OWE tW 
0I)OE +W 
OMIEtW 
OaOEtW 
ODOE to0 
OM)E+OO 
OWE+W 
ODOE+W 
OM)E+W 
OM)E+W 
0M)EtW 
OWE+W 
ODOE to0 
ODOEtW 
0M)E +W 
ODOEtW 
OWE+00 
OWEtW 
ODOE+W 
OMlE to0 
OWEtW 

01IOEt00 
0M)E to0 
OOOE too 
OWE+W 
OlJOE tW 
0M)EtW 
OWE+W 
OOOE to0 
ODOE +W 
OCOEtW 
ODOE+W 
OWE +W 

OTM RISK - 7.WE-2 



.:. . . 

RISK ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GROUNDWATER (PAGE FOUR) 
Site 4 - Rubbbflll et Bunler A86 
EXPOSURE SCENARIO: ConstructIon Worker. CTE 
CALCULATE IKREMENTALCANCER RIS(S: 

CHEMCAL 

Chlaoform 
Bromcdlchloromethane 
Methylene chloride 
Bls(2-etiylhwji)@-1th3lal8 
HapBCWCf 
Antlmow 

LIFETIME AVERAGE 
DERMAL DOSE 
(MMGlDAy) 

8.72E -09 
2B6E -08 
328E-08 
lME-08 
783E -09 
789Ea 

CBF 
DERMM 
W~IDAVIMG) 

8.10E-03 
620E-02 
750E-03 
250E -02 
45OE+W 

CANCER RISK 
DERMAL CONTACT 

Q.lOE-10 
1.78E -09 
2ABE -10 
251E-08 
3.53E -08 
0soE+00 

Cedmluk 4.08E -09 ODOE tW 

TInIlIum 32BE-09 OJiOE tW 

: 
OOOE +W OM)E+W 
ODOEtOQ O.WE to0 

0 OWE +W 0M)E to0 
0 OM)E+W ONE tW 
0 OOOE +M) OM)E+W 
0 OOOE +W OOOE +W 
0 O.WE tW O.WEtOO 
0 OWE +W O.KIE to0 
0 
0 
0 
0 O.WEtW 
0 O.WE +W 

O.OOE to0 
OOOEtW 
O.OOE tO0 
OIJOE tW 
ODOEtOO 
OOOE to0 
O.WE+W 
OCQEtW 
O.WE too 

0 

8 
0 
0 
0 
0 
0 
0 

x 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 

O.WE to0 
O.WE+W 
O.WE tW 

OM)E+W 0M)E +W 
0M)E to0 0M)E to0 
oJxe+w OaOE tW 
OOOEtW OM)E+W 
O.WE to0 ODOEtW 
ODOE to0 ODOE to0 
OsoE+w OaOE+W 
OOOE tO0 OOOEtOO 
ODOE +W OOOE to0 
OJJOE tW ODOEtOO 
OWE tW O.WE +W 
O.WE+W O.WE tW 
0M)E to0 ODOE to0 
OOOE to0 ODOE to0 

O.WE too 
OM)E+W 
0M)E tW 
O.WE +W 
0M)E to0 
ODOEtW 
0M)E tW 
0M)E to0 
OOOE too 
O.WE+W 
OCQE+W 
O.WE to0 
O.OOEtOO 
OrXlE to0 

TOTN RISK 628E -08 



RISK ASSESSMENT SPREADSHEm - INCIDENTAL INGESTION OF SOIL 

JITE NAME: Site 4 - Rubblefill at Bunker A80 
-0CATION: NSB-NLON, Proton. CT 
DATE: 01/l l/96 

iAZAAD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES MROUGH PICA INGESTION ARE CONSIDERED. 
lSSUMPTlONS ARE OUTLINED BELOW. 

MPOSURE SCBJARIO: Construction Worker (All Soil), RME 

?ELEVANT EQUATION: IM = (C x IR x Fix BIO x EF x ED)/@W x AT x lE6) 

MiERE: C = MEAN CONCWTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
El0 = BlOAVAlLAi3ILITY 

ENTER INPUT PARAMETERS: 
\DULT: YOUTH: 

IR: ‘. 480 IR: 0 

;;: 
120’ EF: 1 

,: 
Fi: 1. 

ED: I. ED: .:: 1 
Bw: 70 Elw: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): .:: . ‘365 AT(NON): T q35 

)El’ERMlNE CONVERSION FACTORS: 
UxJLT: YOUTH: ADULT/YOUTH (CANCER RISK) 
CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.22E-06 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 4 - Rubblefill at Bunker AS6 
EXPOSURE SCXNARIO: Construction Worker (All Soil), RME 
CALCULATEDOSES: 

.ITY CHEMICAL C(MG/KG) BlOAVAlLASll 

Benzo(a)anthfacene 14 1 
Benzo(a)pyrene 14 1 
Benzo(b)fluwanthene 13 1 
Benro(k)fluaanthene 16 1 
Bis(2-ethyhexyl)phthalate 0 1 
Dibenz(e,h)antfracene 3.6 1 

YOUTH ANNUAL ADULT ANNUAL LlFf3fME AVERAGE RFD 
DOSE (Ma/KG/DAY) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

3.16E-05 
3.16E-05 
2.93E-05 
4.06E-05 
O.OOEtOO 
8.57E-06 
1.49E-05 
O.OOEtOO 

4.5lE-07 
4.51E-07 
4.19E-07 
5.6OE-07 
O.OOEtOO 2.00E-02 
1.22E-07 
2.13E-07 
O.OOEtOO 4.00E-02 

CSF 
(KG-DAY/MG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
1.4OE-02 
7.30EtOO 
7.30E-01 

1.50EtOO 

44.2 1 O.OOEtOO 9.96E-05 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
P.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



IISK ASSESSMENT SPREADSHEET - INClDeJTAL INGESTION OF SOIL (PAGE THREE) 
Nte 4 - Rubblefill at Bunker AS6 
EXPOSURE SCENARIO: Cunstruotion Worker (All Soil), RME 
XfERMlNEHAZARDINMCESANDCANCERRISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
:H EMICAL YOUTH ADULT CANCER RISK 

lenzo(a)anti-sacene O.OOEtOO O.OOEtOO 329E-07 
lenzo(a)pyrene O.OOEtOO O.OOEtOO 329E-06 
~enzo(b)fluaanthene O.OOEtOO O.OOEtOO 3.06E-07 
8enzo(k)fluwanthene O.OOEtOO O.OOEtoO 4.23E-06 
lis(2-ethyhexyl)phthalate O.OOEtOO O.OOEtOO O.OOEtOO 
)ibenz(ah)anthacene O.OOEtOO O.OOEtOO 693E-07 
ndeno(l,2,3-cd)p)rene O.oOEtoO 0.00Et00 1.55E-07 
Japhthalene O.OOEtOO O.OOEtOO O.OOEtOO 

rntimony O.OOEtOO 
usenic o.OOEtOO 9.09E-01 5.65E-06 
leryllium O.OOEtOO 2.60E-04 O.OOEtOO 

ffanganese .+6+&e+ 3.lfsE-2 
ranadium O.OOEtOO 1:42E-02 O.OOEtOO 

0 O.OOEtOO O.OOE too O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0,OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEt-00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE too O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoo 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 gOOEt00 O.OOEtOO O.OOEtOO 
0 O.oOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE too O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OoEtOO 
0 gOOEt00 O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL 9.09E+QQ c - %33E- 1 l.O9E-05 





DERMAL CONTACT WITH GROUNDWATER 
. 

SlTE NAME: 
LOCATION: 
DATE: 

Sic? 4 - Rtbbkfiff at i3u1kr ABB 
NSB-NLON, Groton,CT 
01111l9E 

HAZARD INDlCESAND INCREMENTALCANCER RISKS ARECALCLLATED 8Y ON THE FCLLOWINQSPREADSHEETS 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Constructton Worker, RME 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (D&vent x EV x ED x EF x A)/(BW x AT) 

DAD = DERMALLY AB90RBED DOSE (MG,KGDAYl 
D&vent = ABSQRBED DOSE PEREMNT (MGCM*%‘/EVENT) 
EV = EMNTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURAllON (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
A = SKIN SURFACE AREAAVALABLE FOR CONTACT (CM*=2) 
6W = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

INPUT PARAMETERS: 

FOR INORMNCS: 
FOR ORGANICS: 

DPavent = Kp XC x Bvent xCF 
IF tevent < t*, DAevent = 2Kp XC xCF x @T x L4vsnVJ.l41592S54)“05 
IF tevent > t*, DAwent = Kp XC xCF x ((tevenV(l + 9)) + (2Tx ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILINCOEFFCIENT FROM WATER EM/HR) 
C = CONCENTRATtON OF CHEMCAL IN WATER (MG/L) 
twerl - DURATION OF EVENT(HR/EVENT) 
CF . CONVERSION FACTOR (I L/lwO CM”3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
9 = PARTlllONlNGCONSTANT DERVOED BY BUNGE MODEL (DIMENSIONLESS) 

EV: 1 
ED: i 
EF: 120 
A 3soo 
tevsn: 8 
SW: 70 
AT(NON): 365 
AT(CAR): 25550 

CONVERSON 
FETOR (NONCAR) = llSE+Ol 

CONVERSION 
FACTOR(CAGCIN).- 2.55E-01 



Rl9( ASSESSMENT SPREADSHEET - OEAMAL CONTMT WITH GROUNDWATER (PAGE TWO) 
Site 4 - Rubbleflii at Sunler ABE 
EXPOSURE SCENARIO: Consbudlon Worker, RME 

CONC. (MCW.) 
ORGANIC OR 
INOAQANIC? t* (HR) T VW Kp (CMIHR) I3 DkVWll 

0037 0 l.iOE+W 4.7OE-01 BgOE-03 03OE -03 55s -07 
Bromdchloromethan, oca3 0 2.10EtW 8IOE-01 5BOE-03 120E-02 1.6OEq7 
Methylens chloriB 0007 0 B.QOE-01 2BOE-01 4.5OE-03 1.8OE -03 2.70E -07 
Eils(2-ethyltP3xyl)pMhla~ OJJOS 0 1JxlE to2 2.10E to1 330E-02 13OEt01 BABE-00 

oNlO 0 OAOE t0 1 1.7OE +Ol l.lOE-02 lsOE+W lflBE-07 
O!X?O8 I lOOE-03 544E-08 

ODOE to0 
ODOEtW 
O.WE +W 
O.WE to0 
OM)E+W 
O.WE to0 
OMfE to0 
OME to0 
O.WE tW 
O.WE to0 
0M)E tW 
OlxE+oo 
O.WE tw 
O.WE to0 
ODOE tO0 
O.WE tO0 
O.OOE to0 
O.WE tw 
O.WE +W 
O.WE to0 
OME to0 
O.WEtW 
O.WE tw 
OM)EtM) 
OIME to0 
O.WE tW 
OIIOE +W 
OaOE to0 
O.WE tW 
OM)E+W 
OWE tw 
O.WE +W 
ODOE to0 
OWE +W 
OOOE to0 
O.WE to0 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTiZT WITH GFIOUNDWATER WATER (PAGE THREE) 
Site 4 - RubbleflU at Sunkor A96 
EXPOSURE SCENARIO: Consbwflon Worker, RME 
CALCULATE DOSES: 

iEMICAL 

ANNUAL 
OERMAL 
DOSE 
(MQKM<GIDAY) 

DERMAL 
RID 
(MWWTJAYI 

HAZARD INDEX 
OERMAL 

Chloroform 
Sromodlchloromethan, 
Mslhyfem chlod& 
Sls(2-etfylkyl)pnh3las 
HeplacHw 
Antlmory 
Cad&m 

OBBE- imE- ess-54 
3alE-08 2.WE -02 15OE-W 
4fl2E-08 6BJE-02 8a3E-05 
fB9E -04 l.lOE-02 1.53E-02 
335E-06 5WE-04 6.71E-03 
O.71E-07 4mE-04 

?&oE-65 245e-5 
243E -03 

lb5E-05 o-Jm+ei B;BOE’\ 
,a a-9 

TheIlium 828Ea7 4.WE-06 207E-01 
0 O.JOEtW OJJOE too 

T L 

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 

8 
0 
0 
0 
0 
0 

OmE to0 
0M)E to0 
0M)EtW 
O.WE +W 
OIME +W 
0M)EtW 
OOOE to0 
O.WE to0 
OaOEtW 
ODOE tw 
0M)E to0 
O.WE to0 
O.WE +W 
ODOE+W 
0M)E tW 
OOOE to0 
0~2OEtO0 
O.WE tW 
O.WE+W 
OOOE to0 
o.WE to0 
O.WE to0 
OWEtOO 
0M)EtOO 
0M)EtW 
OaOE to0 
o.WEtW 
O.WE tW 
O.WE tw 
OSJOE to0 
OmE +W 
O.DoE to0 
OM)E +W 
OrnE +w 
0.0OE to0 

O.WE to0 
OrnE too 
0M)EtW 
OmE +W 
OWE+W 
ODOEtW 
OOOEtOO 
O.WE tW 
OM1Et00 
OWE to0 
ONEtOo 
OM)E+OO 
OQOE+OO 
OrnE tw 
OM1EtW 
OWEtW 
OIX)E to0 
OCQE +W 
OOOE t(K) 
0.00E+W 
O.WE to0 
O.WE +W 
OXX)E to0 
OmJEtW 
0M)E to0 
O.OOE to0 
owx+w 
O.WE tW 
OiIOE to0 
O.WE +W 
O.WE to0 
OooEtw 
ODIE +W 
O.WE tW 
0M)EtW 

OTAL RISK - 6.13E-I 



L 

- 

cl 
czi 
cl 

rid 
03 

11% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH WOUNDWATER (PAGE FOUR) 
iite 4 - Rubblefill at Bunker A86 
:XfJOSURE SCENARIO: ConstructIon Worker. RME 
:ALCULATE IMREMENTALCANCER RkXS: 

:HEMICAL 

:hlocoform 
lromcdlchloromethane 
kthylsne chlorlcb 
Ils(2-ert?jliKwyf)pwe3laB 
kptXHOf 
intimory 
ladmlum 
a 

LIFETIME AVERAGE CSF 
DERMM DOSE DERMAL CANCER RISK 
(MCWGiOAYJ WXMYIMG) DERMAL CONTWT 

ldlE-07 6.10Eq3 BBlE-10 
43OE-05 62OE-02 21iBE-09 
BBBEXl8 7.5OE-03 5.18E-10 
2AlE-W 25oE-02 6.03E-08 
430E -08 450E tW 2.16E-07 
139E-08 0M)E to0 
2D7E -07 OJXE+W 
4%a&^ nM!=sM 

‘InIlIum l.lBE-08 0M)E to0 
0 O.WE too O.WE to0 
0 OOOE to0 OIX)E to0 
0 O.WE to0 OJXE tW 
0 OOOE to0 ODJE tW 
0 O.WE to0 O.WE to0 
0 O.WE tW ODOE to0 
0 O.WE to0 OaOE to0 

: 
O.WE to0 OJXIE to0 
O.WE to0 O.WE +W 

0 O.WE tW OOOE to0 
0 O.WE +W O.WE to0 
0 O.WE to0 O.WE tW 
0 OOOE to0 0M)EtOO 
0 O.WE to0 O.OOE +W 

: 
OCQE to0 0M)EtW 
OMJEtW ODJE tO0 

0 ODOE to0 OOOE +OO 
0 O.WE too O.OOE to0 
0 OIXIE to0 O.WE+W 
0 O.WE to0 O.WEi.00 
0 O.WE to0 OM)E+OO 
0 O.WE tW OCOE to0 
0 O.WE to0 O.WE to0 
0 OOOE tW O.WE to0 
0 OLIOE too 0M)E to0 
0 O.WE tO3 ODOE to0 
0 OOOE tW O.OOE to0 
0 ODOE tM) O.WE to0 
0 0M)E to0 O.WE tw 
0 O!JOE tO0 0M)E to0 
0 OtiE to0 ODOE+W 
0 O.WE tW O.WE to0 
0 O.WE to0 0M)EtW 
0 OOOE to0 O.WE tW 
0 O.WE too O.WE to0 
0 O.WE to0 ODOE to0 

‘OTAJ. RISK 2BOE -07 



RISK ASSESSMENT SPREADSHEET - INCIDfWTAL INGESTION OF SOIL 

SITE NAME: Site 4 - Rubblefill at Bunker A66 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/11/9e 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICAINGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Older Child Trespasser (Suface Soil); CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBl0xEFxED)/(BWxATx1E6) 

WHERE C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IA = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
El0 = BiOAVAflABlLlTY 

ENTER INPUT PARAMETERS: 
ADULT: You-fli: 

IR: .O IR: 50 
EF: 1 EF: 52 
Fi: . . ,i Fi: 

AT(NC,N): ‘#!_! 3,: 

ED: ED: : ” 
,,o.;. 

Bw: i 43 

ATGW: ,.,, .?55” IGAR): 25560 
AT(NON): : .: ‘, jO9S 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUlH : ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: &26E-06 (AVG ANNUAL DOSE) CF: 3.55E-09 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 4 - Rubblefill at Bunker A66 
f3POSURE SCENARIO: Older Child Trespasser (Suface Soil); CTE 
CALCULATEDOSES: 

CHEMICAL C(MGIKG) ElOAVAlLABlLllY 

Benzo(a)anthracene 14 1 
Benzo(a)pyene 14 1 
Benzo(b)fluwanthene 13 1 
Benzo(k)flucranthene 5.1 1 
Bis(2-ethyhexyl)phthalate 0 1 
Dibenz(e.h)anthacene 3.6 1 
Indeno(l,2,3-cd)pyene 6.6 1 
Naphthalane 0 1 

YOUTH ANNUAL ADULT ANNUAL LlFfXfME AVERAGE RFD 
DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) DOSE (MGI~GIDAY) (MGIKGIDAY) 

1.16E-06 O.OOEtOO 4.97E-06 
1.16E-06 O.OOEtOO 4.97E-06 
1.06E-06 O.OOEtOO 4.61E-06 
4.22E-07 O.OOEtOO 1.61E-06 
O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 
3.15E-07 O.OOEtOO 1.35E-06 
5.47E-07 O.OOEtOO 2.34E-06 

CSF 
(KG-DAYIMG) 

7.30E-01 
7.30EtOO 
7.30E-01 
7.30E-02 
1.40E-02 
7.30EtOO 
7.30E-01 

O.OOEtOO O.OOEtOO O.OOEtOO 4.00E-02 

1.50EtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEiOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



I 
‘RISK ASSESSMENT SPREADSHEFT - INCIDEFJTAL INGESTION OF SOIL (PAGE THREE) 
~ site 4 - Rubblefill at Sunka A66 
MPOSURE SCEfJARIO: Older Child Trespasser (Suface Soil); CTE 
DEfERMfNEHAZARDlNMCESANDCANCERRlSK 

I HAZARD INDEK HAZARD INDR( INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anfhracene O.OOEtOO O.OOEtOO 3.63E-06 
Benzo(a)pyrene O.OOEtOO SOOEtOO 3.63E-07 
f3enzo(b)fluaanfhene O.OOEtOO O.OOEtOO 3.37E-06 
Benzo(k)flucranfhene O.OOEtOO O.OOEtOO 1.32E-09 
Bis(2-ethylhexyhphfhalafe O.oOEtOO O.OOEtOO O.OOEtOO 
Dibenz(ah)anffxacene O.OOEtOO O.OOEtOO 9.65E-06 
Indeno(l,2,3-cd)pyene O.OOEtOO O.OOEtOO 1.71E-06 
Naphthalene O.oOEtOO O.OOEtOO O.OOEtOO 

Antimony O.OOEtOO O.OOEtOO 
Arsenic 4.14E-02 O.OOEtOO 799E-07 
Beryllium l.llE-05 O.OOEtOO O.OOEtOO 

-lwr4 c -?-I 

Manganese -a&E-e6 ij.ur-4 O.OOEtOO O.OOEtOO 
Vanadium 633E-04 O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.oOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 CrOOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE too O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO SOOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.ooEtOO O.OOEtOO O.OOE+gO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL - 44IE-2 O.OOE+OO 1.35E-06 





IISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES 

NE NAME: Site4 - ~bbldill at Bunker A@ 
.OCATlON: NW-RON. C3otm. CT 
IATE: wwae 

IAZARO INDKES AND INCFEMENTAL CANCERRISKS ARE CALCULATED BY ON THE FOLLOWING SPAEADSHEETS. 
WO EXPOSURE ROUTES ARE CONSIDERED: INCIDENT/d- INGESTION AND DERMAL CONTACT. 
QSUMPTIONS ARE OURINED BELOW. 

!XPOSUtlE SCENARIO: Older child Trespasser; CTE 

- EPA, m 1989 AND .Lim 1992 

WESTION: IEX - (CxCAxETrEFxEDY(BWxAT) 

WHEK? C = SURFACE WAlEA CONCENTRATION (MGIL) 
CR - CONTACT RATE (L/HR) 
ET = EXPOSURE TIME (HAS/EVENT) 
EF -EXPOSURE FREQUENCY (EVENTSMEAR) 
ED = EXPOSURE DLRATION (YEARS) 
SW - EOOY WEIGHT WG) 
AT - AVERAGING TlME (DAYS) 

IERMAL CONTACT: DAD = (DAwm t x EV x ED x EF x A)/@W x AT) FOR INOftGANICS: DAwent = KpxCxtwmtxcF 
FOR ORGANCS: IF kwznt < t’, DAsvent - aCpxCxCF x(6TxtmntB.1416324)*‘0.6 

WHER: DAD = DERMALLY ASSOftBED DOSE (MGKGIVAY) IF team t > t*, LJAwent = KpxCxCF x((twmt/(l + S)) + (2Tx((i+38)/(1 + Et)))) 
DAwenl -ABSORBED DOSE PER EVENT (MQA.Zd*?/EVENT) 
EV I EVENT FREQUENCY (EVENTSIDAY) WHERE: Kp * PERMEAELITY COEFFIUENTFROM WATER (CM,#R) 

EO = EXPOSURE DLRATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MML) 
EF - EXPOSUilE FREQUENCY (DAYS/YEAR) (event - DURATION OF EVENT (HR/EVENT) 
A = S(lN SURFACE AREAAVAIlABLE FORCONTACT (CM”2) CF = CONVERSION FACTOR (lOG+J cM’*3/L) 
SW = BCOY WEIGHT (l(Q) 1’ - TlME IT TAKES TO REACH STEADY -STATE (HOUR) 
AT = AVERAGING TIME (DAYS) T = LAG TIE (HOUR) 

8 . PARTlTlONINGCC+JSTANTDEAVlOEO BY BUNGE MCOEL (MMENSIOKESS) 

qPUTPARAMETERS: 

JQESTION: DERMAL CONTACT: 

CR 0.05 CONVERSION EV: 1 CONVERSION 
ET: 2 FACTOR (NONCAR) = 3.31E-04 ED: 3 FACTOR(NONCAR) - l.ME+Ol 

EF: 52 EF: 52 
ED: 3 CONVERSION A: 3150 CONVERSION 

9w: 43 FACTOR (CARCIN) = 1.42E-05 twmt: 2 FACTOR (CARCIN) = 4.47E-01 
1095 ew: 43 

25550 AT(NON): 1095 
AT(CAR): 25550 
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RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE TWO) 
Site 4 - ~bblefill at Bunker A88 
EXPOSURE SCENARIO: Older Child Trespasser: CTE 

I ORGANIC OR 
CHEMICAL CONC. (MG/L) INORGANIC? Kp (CMIHR) B DAwmt 

O.WE+W 
O.WE to0 
o.wE+w 
O.WEtW 
o.wEtw 
o.ooE+w 
o.oE+w 
O.WE+W 
o.oiEtw 
O.OOE+W 
O.WE+W 
o.oaEtw 
o.ooEtw 
o.ooEtw 
O.OOE+W 
O.WE+W 
o.ooEtw 
0.0-X to0 
o.ooEtw 
o.oaEtoo 
O.WEtW 
o.wEtw 
o.ooE+oo 
o.ooE+w 
o.ooE+oo 
O.WE+W 
o.ooEtw 
O.WEtW 
o.ooEtw 
o.wEtw 
O.WbW 
O.OOEtW 
O.WE to0 
O.WEtW 
o.ooE+w 
O.WEtW 
o.ooE+w 
o.ooEtw 
o.ooE+w 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WEtW 
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IISK ABQESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE THREE) 
iita 4 - Rhbldlll at Sunket A90 
:XFOSURE SCENARIO: Older Ql’dd Trespasser; CTE 
:ALCULATE DOSES: 

ANNUAL ANNUAL 
INGESTION DERMAL INGESTION 
DOSE DOSE mu 

:HEYICAJe (MQ/XQ/DAY) (MQKCVDAY) (MMCGIDAY) 

usmlc 4.64E-07 2.92E-08 3.ooE-04 

DERMN. 
mu HAZARD INDEX HAURD INDEX TOTAL HAZARD 
(MQKGIDAY) INGESTION DERMAL INDEX 

2BOE-04 1.55E-03 l.O4E-04 l.SE-03 

0 o.ooE+w o.wE+w o.ooE+w o.wE+w o.ooEtw 

ii 
o.oE+w o.ooE+w o.ccstw o.oE+w o.wE+w 
o.wE+w o.orE+w omE+w o.oE+w o.ooEtw 

0 o.oE+w o.oQE+w o.ooEto5 o.lxE+w o.ooEtw 
0 0.0#2+00 o.wE+w o.ooE+w o.ofE+w o.ooE+w 
0 o.ooE too o.ocE+w o.ooE+w o.oE+w o.ooE+w 
0 o.ooE+w o.ooEtw o.ocEtw o.ooEtw o.wEtw 
0 o.ooE+oo o.oai+w o.ooE+w o.oE+w o.wEtw 
0 o.oE+oo o.ooE+w o.oE+w o.wE+w o.wE+w 
0 o.ocEtw o.ooEtw o.ooE+w o.ocE+w o.ooE+w 
0 o.oEtw o.ooEtw o.ooE+w o.cEtw o.ooE+w 
0 o.oE+w o.oEtw o.ooEtw o.wEtw o.wE+w 
0 o.ooEtw o.ooEtw o.ocE+w o.aEtw o.ooEtw 
0 o.ooE+w o.ooEtw o.ooE+w o.wEtw o.oostw 
0 o.oQEtw o.ooE+w o.ooEtw o.wE+w o.oc&+w 
0 o.os+w o.ooE+w o.ooE+w o.oE+w o.ooE+w 

0 o.ooE+w o.ooE+w o.oEtw o.oEtw o.wE+oo 

5 
o.ooE+w o.oEtw o.wE+w o.wE+w o.ooEtw 
o.ooE+w o.wE+w o.oE too o.oE+w o.ooE+w 

0 o.wE+w o.ooE+w o.ooEtw o.ooEtw o.ooE+w 
0 o.ooE+w o.oE+w o.wE+w o.wE+w o.wE+w 

: 
o.ooE+w o.wEtw o.ccEtw o.wE+w o.ooE+w 
o.ooE+w o.ooE+w o.ooEtw o.ooE+w o.oaE+w 

0 o.ooEtw o.ooEtw o.ooE+w o.KE+w o.ocEtw 
0 o.ocEtw o.ooE+w o.ooE+w o.oEtw o.ooE+w 
0 o.oEtw o.ooEtw o.ooE+w o.ocEtw o.oiEtw 
0 0.OOEtOO o.wEtw o.wE+w o.wEtw o.ooE+w 
0 o.ooE+w o.ooE+w o.ooE+oo o.oE+w O.WE+W 
0 o.ooE+w o.wEtw o.ooE+w o.ooE+w o.ooE+w 
0 o.oQE+w o.ooE+w o.ocEtw o.wE+w o.wE+w 

0 o.r?cE+w o.oE+w o.ooE+w o.wEtw o.ooE+w 

8 
o.ooE+w o.ooE+w o.wE+w o.wEtw o.oos+w 
o.ocEtw o.ooEtw o.ooEtoo o.wEtw o.ooEtw 

0 o.ooEtw o.ooEtw o.ooEtw o.oEtw o.ocEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.oQEtw 
0 o.oEtw o.ooEtw o.otJE+w o.wE+w o.wE+w 
0 o.ooE+w o.wE+w o.ooe+oo o.ooE+w o.ooE+w 

0 o.ocEtw o.wE+w o.ooEtoo o.omztw o.wE+w 

x 
~o.oce+w o.ooE+w o.ooE+w o.ocEtw o.ooEtw 
o.wE+w o.ooE+w o.ooEtw o.ooE+w o.ooE+w 

0 o.ooEtoo o.ooEtw o.ooE+oo o.ooEtw O.WEtW 
0 o.ooEtw o.ooEtw O.WE+OO o.ooE+w O.WE+OO 

'OTAL RISK w L65E-3 



IISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE FOUR) 
ite 4 - Fhbblefill at Bunker AES 
XPOSURE SCENARIO: Older Child Trespasser; ClE 
:ALCUATE INCREMENTALCANCER AISKS: 

LIFETIME AVERAQE LIFETIME AVERAQE CSF CSF 
INGESTION DOSE OERMAL DOSE INGESTION DEAMAL CANCER RISK CANCER RISK TOTAL 

:HEMICN (MQKWDAY) (MM[Q/DAY) (KGIDAYIMQ) (KQ/DAY/MQ) INGESTION DERMN CONTACT CANCER RISK 

18BllC 1.99E-09 1.25E-09 O.WE+OO o.ocEtw o.ooE+w 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 

8 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o.oM+w 
o.oEtw 
omE+w 
O.WEtW 
O.OOE+OO 
o.ooEtoo 
0.00%+00 
0.OOEtOO 
o.ooEtoo 
O.OOEtW 
o.ooE+w 
o.oQE+w 
o.MlE+w 
O.WEtW 
o.ooE+w 
O.OOEtW 
O.WEtW 
O.OOEtW 
o.ooE+w 
O.WE+W 
O.OOE+W 
O.OOEtW 
O.WEtW 
o.ooE+w 
O.WEtW 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.oaEtw 
o.oE+w 
o.oEtw 
O.WE+W 
o.ooEtw 
0.OOEtM) 
o.ooE+w 
o.ooE+w 
o.ooE+w 

o.ocEtw 
o.ooE+w 
O.OOE to0 
o.ocEtw 
o.oos+w 
o.ooEtw 
o.ooE+w 

o.ooE+w 
o.oaEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 

o.oE+w 
o.ooEtoo 
O.WE to0 
o.wE+w 
o.ooE+w 
o.ooE+w 
o.ooE+oo 
O.OE +W 
o.ooE too 
o.ocE+w 

o.ooE+w 
O.OOEtW 
o.ooEtw 
O.WE+W 
O.WE+W 
o.oaE+w 
O.WEtW. 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WEtW 
O.WE-tW 
O.‘&EtW 
O.WE to0 
O.OOE+W 
O.WE+W 
o.ooEtw 
O.WE+W 
O.WE+OO 
o.wE+w 
O.OOE+fH 
O.WEtW 
O.OOEtW 
O.WE+W 
o.ooEtw 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE +W 
O.WE+W 

o.oof+w 
o.wEtoo 
o.ocE+oo 
o.ooEtoo 
o.ooEtw 
o.ooE+w 
o.wE+w 
o.ooE+w 
o.oE+w 

o.ooE+w 
o.oG too 
o.gEtw 
o.ooEtoo 
o.oofi+w 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ocE+w 
o.oaEtw 

o.ooEtw 
o.ooEtw 
o.oE+w 
o.oEtw 
o.ocEtw 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.wEtw 
o.ooE+w 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 

o.oQEtw 
o.ooc+w 
o.ooEtw 
o.ooE+w 
o.ooG+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooEtw 

o.wEtw 
o.ccGtw 
o.LxE+w 
o.cetw 
o.oE+w 
o.ooEtw 
o.cEtw 
o.ccE+w 
o.ooE+w 
o.ocE+w 
o.ooEtw 
o.ooEtw 
o.ocE+w 
o.ocEtw 
o.ocEtw 

o.wE+w 
o.ooEtw 
o.ooE+w 
O.WEtW 
o.ooE+w 
o.ooE+w 
O.WEtW 
o.ooE+w 
o.wE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ocEtw 
o.ooE+w 
o.ooE+w 
o.oofz+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooE+w 
O.wEtw 
o.ooE+w 

o.ooE+w 
o.ooE+oo 

o.wE+w 
O.WE+W 
o.ooE+w 

OTN RISK O.OOEtOO O.OOE+OO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/11/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATEDBY THIS SPREADSHEET’. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I MPOSURE SCWARIO: Older Child Trespasser; CTE 

I RELEVANT EQUATION: IEX=(CxIRxFixBlOxEFxED)/(BWxATx~E6) 
I 

WHERE: C = MEAN CONCENTRATION IN SEDIMENT SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVBJT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAILABILIN 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: .fJ IR: 50 
EF: I EF: 55 
Fi: ‘. 1 Fi: 0.5 
ED: .I’ ED: 3 
BW: 1 BW: .43 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): .:.;‘:-~‘~.@% AT(NON): .’ -1096 

DETERMCJE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: &213E-08 (AVG ANNUAL DOSE) CF: 3.55E-09 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGETWO) 
Site 4 - Rubblefill at Bunker A66 
EXPOSURE SCf3ARIO: Older Child Trespasser; CTE 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETfME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (YGIKGIDAY) (MGIKGIDAY) (KG-DAY/MG) 

Benzo(a)anthracene 1.8 1 1.49E-07 0.00Et00 6.39E-09 7.30E-01 
Benzo(a)pyrene 1.7 1 1.4iE-07 O.OOEtOO 6.03E-09 7.30EtOO 
Benzo(b)fluoranthene 2 1 1.66E-07 0.00Et00 7.10E-09 7.30E-01 
Benzo(k)fluoranthene 0 I O.OOEtOO O.OOEtOO O.OOEtOO 7.30E-02 
Bis(2-ethylhexyl)phthalate 200 1 1.66E-05 O.OOEtOO 7.10E-07 2.00E-02 1.40E-02 
Dibenz(a,h)anthacene 0.75 I 6.21E-06 O.OOEtOO 2.66E-09 7.30EtOO 
lndeno(1,2.3-cd)pyene 1.1 1 9.11E-06 O.OOEtOO 3.90E-09 7.30E-01 
Naphthalene 130 I i.OBE-05 O.OOEtOO 4.61E-07 4.00E-02 

0.00Et00 
Arsenic 4.5 1 3.73E-07 O.OOEtOO 1.60E-06 3.00E-04 1.50EtOO 
Beryllium 0.24 1 1.99E-06 O.OOEtOO 6.52E-10 500E-03 

&9& C? 
Manganese 161 - WE-2 
Vanadium 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 7:00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



‘) Y 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT (PAGETHREE) 
Site 4 - Rubblefill at Bunker A86 
EXPOSURE SCENARIO: Older Child Trespasser; CTE 
DETERMINE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

Benzo(b)lluaanthene 

O.OOEtOO o.OOEtOO 4.66E-09 
O.OOEtOO 0.00E+00 4.41E-08 
O.OOEtOO 0.00Et00 5.16E-09 

O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO 0.00E-+00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00E-+00 O.OOE to0 0.00E100 
O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOo O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEfOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO o.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

I 
TOTAL - #?.90&-3 O.OOE+OO f.fOE-07 





RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 4 - Rubblefill at Bunker A66 
LOCATION: NSS-NLON, Groton. CT 
DATE: 01/11/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Older Child Trespasser (Suface Soil); RME 

RELEVANT EQUATION: lEX= (CxlR xFix 610xEFxED)/(6WxATx 1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 

. EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
SW = BODY WEtGHT (KG) 
AT = AVERAGING TIME (DAYS) 
610 = BlOAVAlL46lLfTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 0 IR: 100 
EF: 1 EF: 120 
Fi: Fi: 
ED: .,. t rli 
Bw: 1 R 43 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): “‘.‘:: .I:: 365. AT(NON): 3650 

DETERMtNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 7.65E-07 (AVG ANNUAL DOSE) CF: l.O9E-07 
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RISK ASSESSMENT SPREADSHEET - INCIDmTAL INGESTION OF SOIL (PAGE TWO) 
Jife 4 - Rubblefill at Bunker A66 
EXPOSURE SCWARIO: Older Child Trespasser (Suface Soil); RME 
XCULATEDOSES: 

YOUM ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 
3HEMICAL C(MG/KG) flIOAVAILARILllY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MO/KG/DAY) (KG-DAYIMG) 

3enzo(a)anthracene 14 1 l.O7E-05 O.OOEtOO 1.53E-06 7.30E-01 
3enzo(a)pyrane 14 1 1.07E-05 O.OOEtOO 1.53E-06 7.30EtOO 
3enzo(b)fluoranthene 13 1 9.94E-06 O.OOEtOO 1.42E-06 7.30E-01 
3enzo(k)fluoranthene 16 1 1.36E-05 O.OOEtOO 197E-06 7.30E-02 
3ls(2-ethyihexyl)phthalate 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 1.40E-02 
libenz(e,h)anthacene 3.6 1 29lE-06 O.OOEtOO 4.15E-07 7.30EtOO 
ndeno(l,2,3-cd)pyene 6.6 1 5.05E-06 O.OOEtOO 7.2lE-07 7.30E-01 
Japhthalene 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4.00E-02 

Wimony 
Irsenic 
3eryllium 
m. 
danganese 
lanadium 

5.9 
150 1 1.15E-04 O.OOEtOO 1.64E-05 3.00E-04 1.50EtOO 

0.67 I 5.12E-07 O.OOEtOO 7.32E-06 5.00E-03 
La969 66lI _- 

1:62E-04 
6!66c c: 

236 1 -!He+e0 are-2 
53.5 1 4.09E-05 O.OOEtOO 5.64E-06 7:00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.bOEtOO 



RISK ASSESSMENT SPRfZADSHEEf - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 4 - Rubblefill at Bunker A66 

1 EXPOSURE SCENARIO: Older Child Trespasser (Suface Soil); RME 
DETERMHEHAZARDINMCESANDCANCERAISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Dibenz(a,h)anthacene 
Indeno(l,203-cd)pyrene 
Naphthalene 

Antimony 
Arsenic 
Beryllium 

.koa 
Manganese 
Vanadium 

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 

TOTAL 

0.00EiOO O.OOEfOO l.lPE-06 
O.OOEtOO O.OOEtOO l.l2E-05 
O.OOEtOO O.OOEtOO l.O4E-06 
O.OOEtOO O.OOEtOO 1.44E-07 
O.OOEtOO O.OOEtoO o.OOEtoO 
O.OOEtOO O.OOEtOO 3.03E-06 
O.OOEtOO O.OOEtOO 526E-07 
O.OOEtOO O.OOEtOO O.OOEtOO 

l.l3E-02 O.OOEtOO 
3.62E-01 O.OOEtOO 2.46E-05 
l.O2E-04 O.OOEtOO O.OOEtOO 
c* *,a 

-a-w%@ 7+4fs-3 O.OOEtOO O.OOEtOO 
5:64E-03 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO gOOEt00 O.OOEtOO 
600EtOO gOOEt00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO gOOEt00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEt00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO o.ooEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

4geg&& 4.07E-I O.OOE+OO 4.16E-05 
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RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES 

SRE NAME: Site4 - Rtbbldillat Bunk= A86 
LOCATION: NSB-NON, mnm, CT 
DATE: 01/11/96 

HAZARD INDlCES AND INCRMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
TWOEXPOSURE ROUTESARECONSIDERED: INCIDENTAL IMESTIONANDDERMALCCNTACT. 
ASSUMPTIONS ARE OURINED BELOW. 

EXPOSURE SCENARIO: Older Child Trespasser; RME 

IN(3ESTION: IEX - (C xCRxETxEFxEDY(BWxAT) 

WHEFE: C = SURFACE WATER CONCENTRATION (MGIL) 
CR I CONTACT RATE (l./HR) 
ET = EXPOSURE TIME (HRSIEMNT) 
EF *EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DlRATlON (YEARS) 
BW - BODY WEIGHT (KG) 
AT - AVERAQIhQ TIME (DAYS) 

DERMAL CONTACT: DAD = (DAwm Lx EV x EO x EF x A)@W x Al-J FOR INORGANICS: DA&at = KpxCxtwmtxCF 
FOR ORQANICS: IF &vent < ¶*, DAevenl = ZKpxCxCF x(6Tx1e.‘mt/3.1416B2654)“0.6 

WHEE DAD = DERMALLY ABSOABED DOSE (MGKG/LJA~ IF twmt > t*. DAwmt = KpxCxCF x ((twmV(1 + 8)) + (2Tx((t+38)/(1 + B)))) 
D&n/ml -ABSORBED DOSE PER EVENT (t.%G/CM”Z?/EVENT) 
EV - EVENT FREQUENCY (EVENTS/DAY) WHERE: Kp - PERMEABLiTYCOEFFlCiENTFRCM WATER (CMMR) 
ED = EXPOSURE DLRATION (YEARS) C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
EF - EXPOSUlE FREQUENCY (DAYSiYEAR) @‘vent - DURATION OF EVENT (HR/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT (Chl*‘2) Cf = CONVERSION FACTOR (loo0 CM**3/lJ 
BW = BCQY WEIGHT F(G) 1’ - TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
AT = AMRAGING TIM (DAYS) T = LAG TIE (HOUR) 

B - PART~TIONI~CCJNSTANTOERV~DED BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS: 

INGESTION: DERMALCONTACT: 

CR 0.05 CDNVERBION EV: 1 CONVERSION 
ETi 4 FACTOR (NONCAR) - 1.53E-03 ED: 10 FACTOR(NCNCAR) = 2.41E+Ol 
EF: 120 EF: 120 
ED: 10 CCNVERSICN A: 3150 CONVERSION 

Bw: 43 FACTOR (CARCIN) = P.lBE-04 teumt: 
443 

FACTOR (CARCIN) = 3.44EtOO 
AT(NCCN): 3650 FJW: 

AT(CAFp: 25550 AT(NON): 3650 
AT(CAR): 25550 



RlSK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE TWO) 
Site 4 - F+hblelHI at Bunker ABB 
EXPOSURE SCENARIO: Older Child Trespasser: RME 

CHEMlCAL CONC. (MO/L) 
OAMNIC OR 
INORGANIC? t* 0-W Kp (CWW B OAwmt 

o.ooE+w 
O.WE+W 
o.ooEtw 
o.ooEtw 
o.o#E+w 
o.wE+w 
O.OOE+OO 
o.ooEtw 
o.wEtw 
o.ocEtw 
o.ooE+w 
o.ooE+w 
O.OOE to0 
o.wE+w 
o.ooEtoo 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.wE+w 
0mEtw 
o.ooE too 
o.ooEtw 
o.ooE+w 
o.oaE+w 
o.ooE+w 
O.WE+W 
O.OOE +W 
o.wE+w 
o.ooE +oo 
o.ooE+w 
O.OOEtOO 
o.ooE+w 
o.ooEtw 
o.ocE+w 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
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IISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE THREE) 
Ite 4 - FWblefill at Bunker A@8 
XPOSURE SCENARIO: Older Child Trespasser; AME 
‘ALCUATE DOSES: 

ANNUAL ANNUAL 
INGESTION OERMAL INGESTION 
DOSE DOSE lm 

:HEMICAL (MCMCQ/OAY) (MmGIoAY) (MGKWOAY) 

2.6OE -04 1.94&07 3.OOE-04 

OERMAL 
RIO HAZARO INDEX HAZARD INDEX TOTAL HAZARD 
(MQKGIDAY) INGESTION OERMAL INDEX 

2.8OE-04 8.87E-03 5.85E-04 9.25E-03 

0 

0” 
o.ooEtw o.ooE+w o.ooE+w O.WEtW o.oQE+w 
o.ooEtw o.ooEtw o.ooEtw O.WEtW o.wEtw 

0 o.ooE+w o.ooEtw . o.ooE+w O.WE tW o.wE+w 
0 O.OOE+W o.ooE+w o.ooE+w O.WEtCO o.ooE+w 
0 o.ocE+w o.ooE+w o.ooEtw O.WEtW o.ooE+w 
0 o.wE+w o.oiE+w o.ooEtw O.WEtw o.ooE too 
0 o.wE+w o.ws+w o.ooE+w O.WEtw o.oaEtw 
0 o.ooE+w o.oE+w o.ooEtw O.WE+W o.ooE+w 
0 o.ooE+w o.ooE+w o.ooE+w O.WE+W o.ooE*w 
0 o.wE+w o.mtw o.ooEtw O.WEtW o.oE+w 
0 o.ooEtw o.ooEtw o.ooc+w O.WE+W o.ooEtw 
0 o.wEtw o.wEtw o.oE+w O.WEtW o.wEtw 
0 O.WE+W o.ooE+w O.WEtW O.WE+W o.ooEtw 
0 O.OOE+W o.ooEtw o.wE+w O.WEtW o.oEtw 
0 o.otEtw o.ooE+w o.ooE+w O.WE+W o.wE+w 
0 o.ooEtw o.ooE+w O.WEtw O.WE+W o.wEtw 
0 o.oaEtw o.ooEtw o.ooEtw O.WE+W o.ooEtw 

0” 
o.ooG+w o.ooE+w o.ooEtw O.WEtW O.WE+W 
0.OOEtDo o.ooEtw o.ooE+w O.WE+w o.wEtw 

0 o.ooE+w o.wE+w O.wE+w. O.WEtW o.ooEtw 
0 o.ooEtw o.wE+w o.ocs+w O.WE+W o.oEtw 
0 o.ooE+w o.ooEtw o.ooE+oo O.WE+w o.ooE+w 
0 o.olE+w o.wE+w o.ooEtw O.WEtW O.OOE to0 
0 o.wE+w o.wEtw o.ooEtw O.WEtOO O.WE +W 
0 o.ooEtw o.ooE+w o.wE+w O.WE+W o.ooE+w 
0 o.ooE+w o.ooE+w o.wEtw O.WE+W o.wEtw 
0 o.wE+w o.ooE+w o.wEtw O.WE+w o.oiE+w 
0 o.oc+z+w o.ooEtw o.oE+w O.WE+W O.WE+W 

8 
o.wE+w * o.ooE+w o.wE+w O.WE+OO O.WE+W 
o.wE+w o.wEtw o.ooEtw O.WE+W o.ooE+w 

0 o.oaEtw o.wEtw o.wEtw O.WEtW O.WEtW 

: 
o.ooEtw o.ooEtw o.oE+w O.WEtW o.ooE+w 
o.ooE+w o.ooE+w o.ooE+w O.WEtW o.ooE+w 

0 o.oGE+w o.wEtw o.ooE+w O.WEtW O.wEtW 
0 o.ooEtw o.ocGtw o.ooEtw O.WEtW o.oEtw 
0 o.wE+w o.ooE+w o.ooE+w O.WEtW o.ooE+w 
0 o.ooEtw o.ooEtw o.ooEtw O.WE+W o.ooEtw 
0 o.wEtw o.ooE+w o.wEtw O.wEtw O.WE+w 

0 o.ooEtw ,o.otEtw o.ooEtw O.WEtw o.wE+w 
0 o.ooE+w o.oEtw o.oaEtw O.WE+W O.WE+w 

0 o.ooE+w o.wE+w o.ooEtw O.WE+OO o.ooE+w 
0 o.ooE+w o.ooE+w 0.M)EtMI O.WEtOO O.OOE +OO 

DTN RISK lOlr 9.52k3 



ll5K ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAQE FOUR) 
:Ite 4 - lhbbldill at Bunker AEE 
XPOSURE SCENARIO: Oldw Olild Trespasser; RME 
:ALCLLATE IKCREMENTALCANCER RISKS: 

LIFETIME AVERAQE LIFETIME AVERAGE CSF CSF 
INGESTION DOSE OERMAL DOSE INGESTION DERMAL TOTAL 

:HEMICK (MQKGIDAY) 
CANCER RtSK CANCER RISK 

(MQIKQ/DAY) (KQ/DAY/MQ) (KQIDAYIMQ) INQESTION DEAMAL CONTACT CANCER RISK 

rsmlc 3.71E-07 2.34E-08 o.ooEtoo O.WE+W o.ooEtw 
al +secx 

- 

M ** 

o.ooEtw. o.oQEtw o.ooEtw o.ooEtoo o.ooEtw 
0 o.wEtw o.ooEtw o.ocEtw o.ooEtw o.wEtw 
0 o.ooEtw o.ocEtw o.oE+w o.ofE+w o.ooEtw 
0 0.OCEtOO o.ooEtw o.ooE+w o.ooEtw o.ooEtoo 
0 o.mtw o.ooEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.oQEtw o.ooEtw o.oEtw o.ooEtw o.oEtw 
0 o.oEtw o.ooE+w o.ooE+w o.ooE+w o.ooEtw 
0 o.oQEtw o.cKEtw o.ooEtw o.ooEtw o.wEtw 
0 o.ooEtw o.ooEtw o.oQEtw o.oaE+w o.ooE tw 
0 o.ocetw o.wEtw o.ooE+w o.ooEtw o.ooE+w 
0 o.ot!Etw o.wEtw o.ooEtw o.ooEtw o.ooEtw 

: 
o.ooE+w o.ocEtw o.ooE+w o.ooEtw o.ooEtw 
o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.wEtw 

0 o.ocE+w o.ooEtw o.ooE+w o.ooE+w o.oQEtw 
0 o.wEtw o.oEtw o.ocEtw o.ooE+w o.ooEtw 

: 
O.WEtW o.oEtw o.ooEtw o.ooE+w o.ooEtw 
o.ooEtw o.oc6tw o.owtw o.ooEtw o.ooEtw 

0 o.wEtw o.ooEtw o.ooEtw o.wEtw o.ocEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.ooE+w 
0 o.ocEtw o.ooEtw o.oaEtw O.WEtW o.ooEtw 
0 o.oEtw o.wEtw o.ooEtw o.oEtw o.ooE+w 
0 o.ooEtw o.ocEtw o.wEtw o.cEtw o.ooEtw 

0" 
o.ooEtw o.ooE+w o.ooEtw o.ooEtw o.oQEtw 
o.ooEtw o.ov3w o.ooEtw O.OOEtW o.ooEtw 

0 o.oaEtw o.ooEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooE+w o.ooEtw o.ooEtw 
0 O.WEtW o.ocEtw o.ooE+w o.ooE too o.ooEtw 
0 o.ooEtw o.oEtoo o.c&tw o.ooEtw o.ooE+w 
0 o.ooEtoo o.ooE+w o.ooEtw o.oiEtw o.wE+w 
0 o.ooEtw o.owitw o.ooEtw O.WEtW o.ooEtw 
0 o.oof3w o.ooEtw o.ovEtw O.OOE+W o.ooEtw 
0 o.ooE+w o.ocEtw o.ooE+w o.ooE+w o.oE+w 
0 o.ooEtw o.ooEtw o.wEtw o.ooEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooE+w o.ooE+w o.wEtw 
0 o.wEtoo o.oEtw o.ooE tw o.ooEtw o.oaEtw 
0 o.ooE+w o.oeEtw o.wEtw o.ooFtw o.ooEtw 
0 o.ooE too o.ooEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.wE+w o.ooEtw o.wEtw O.WEtW o.ooE+w 
0 o.ooE+w o.ooE+w o.ooEtoo o.ooE tw O.WEtW 

8 
o.ooE+w 0.00300 o.wEtw o.ooEtw o.ooEtw 
O.WEtW o.oEtw o.wEtw o.wEtw o.ooEtw 

0 o.ooEtw o.LmEtw O.WE+W o.wEtw o.oaEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.oof!tw 

3TM RISK O.OOEtOO o.ooEtoo O.WE to0 

\ 
,1 ::i 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SEDIMENT 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/11/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Older Child Trespasser; RME 

RELEVANT EQUATION: IW=(CxIRxFixBl0xEFxED)/(BWxATx1E6) 

- 

WHERE: 

c.YJ 

szz 

cl 

C = MEAN CONC6dTRATION IN SEDIMENT SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WfZlGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLlTY 

-c 
v 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 0 IR: 100 
EF: -1 EF: 120 
Fi: 1 Fi: 
ED: 1 ED: -+A 
Bw: 1 BW: 43 
AT(CAR): 25550 AT(CAR): 25559 
AT(NON): “,I ‘... ‘. 395 AT(NON): “” : 3950 

DETERMINE CONVERSION FACTORS: 
ADULT: Yowli: ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 7.65E-07 (AVG ANNUAL DOSE) CF: l.O9E-07 



RISK ASSESSMENT SPREADSHEET - INCIDf3lAL INGiSTfON OF SEDIMENT (PAGETWO) 
Sfte 4 - Rubblefill at Bunker A86 
MPOSURE SCf3ARIO: Older Child Trespasser; RME 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEftME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) 

Benzo(a)anthracene 2.7 
Benzo(a)pyrene 2.6 
Benzo(b)fluwanthene 3.1 
Benzo(k)fluoranthene 0 
Bis(2-ethylhexyl)phthalate 610 
Dibenz(&h)anthacene 0.75 
Indeno(l,2,3-cd)pyene 1.2 
Naphthalene 360 

Antimony 0 
Arsenic 6.9 

1 P.OBE-06 O.OOEtOO 295E-07 7.30E-01 
1 1.99E-06 O.OOEtOO 2.64E-07 7.30EtOO 
1 2.37E-06 O.OOEtOO 3.39E-07 7.30E-01 
1 O.OOEtOO O.OOEtOO O.OOEtOO 7.30E-02 
1 4.66E-04 O.OOEtOO 6.66E-05 2.00E-02 1.40E-02 
1 5.73E-07 O.OOEtOO 6.19E-08 7.30EtOO 
I 9.17E-07 O.OOEtOO 1.31E-07 7.30E-01 
1 2.91E-04 0.00Et00 4.15E-05 4.OOE-02 

1 6.60E-06 O.OOEtOO 9.72E-07 3.00E-04 1.50EtOO 
0.29 1 2.22E-07 O.OOEtOO 3.17E-06 5.00E-03 

s99c I)! 
Manganese 
Vanadium 

200 1 1.53E-04 
0 I' O.OOE+OO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.ooEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

2.16E-05 -5-6e-M 2B4E-2 
O.OOEtOO 7:00E-03 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO * 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

- 



RISK ASSESSMENT SPREADSHEET - INCIDFHTAL INGESTICN OF SEDIMENT (PAGETHREE) 
Site 4 - Rubblefill at Bunker A86 
EXPOSURE SCWARIO: Older Child Trespasser: RME 
DETERMHEHAZARDINMCES/WDCANCERRISK 

Benzo(b)lluoranthene 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.OOE+OO O.OOEtOO 215E-07 
O.OOEtOO O.OOEtOO 207E-06 
O.oOE+OO O.OOEtOO 247E-07 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 O.OOEtOO 

c':; 0 O.OOEtOO O.OOEtOO O.OOEtOO 

cz 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

CT1 0 O.OOEtOO O.OOEtOO O.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

.*y 0 O.OOEtOO O.OOEtOO O.OOEtOO 

m 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00E+00 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 QOOEtOO 0.00ESOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtoo 
0 O.OOEtOO .O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtoo 
0 O.OOEtOO clOOE+OO 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00EtOO 0.00EtOO 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL .4FwGw. 595 5-R O.OOE+OO 5.62E-06 





IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01112l96 

,- ,, -:,*,,,- ,_ .,,...‘ 
EXPOSURE SCENARIO: CTE 

LEAD WDEL Versi0.n 0.99d 

AIR CDNCENTRATION: 0.100 ug Pb/m3 DEFAULT 
indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Time Outdoors (hr) 
1.0 

DIET: DEFAULT 

DRINKING WATER Cone: 8.80 ug Pb/L 
UATER Consurption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 
l-2 
2-3 

;:g 
5-6 
6-7 

Soi;o$ Pb/g) 

ZOO:0 
200.0 

%-i 
ZOO:0 
200.0 

Vent. Rate 

::: 

:-: 
5:o 

House Dust 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MTERNAL CONTRIBUTION: Infant Model 
Maternal BLood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
m---m- 
0.5-l: 

l-2: 

g:z; 

YEAR 
------ 

O-Z - : 

g:;; 
4-5: 
5-6: 
6-7: 

Blood Level 
(ug/dL) 

----------- 
4.3 

$2 

i:t 

2: 

Diet Uptake 
(ug/day) 

--------mm- 
2.52 
2.60 
2.96 

S-E 
3:01 
3.34 

Total Uptake 
Cug/day) 

Soi L+Dust Uptake 
( ug/dayI 

------------ ---------mm- 
8.00 4.65 
11.91 7.29 
12.48 7.38 
12.58 7.48 
10.84 5.66 
10.66 5.13 
10.77 4.86 

Uater Uptake 
W/day) 

-----e-mm-m- 
0.80 
1.98 
2.08 
2.15 
2.28 
2.42 
2.48 

Paint Uptake 
(WdaY) 

------w-mm-m 
0.00 
0.00 

0.00 0.00 
0.00 
0.00 
0.00 

W/day) 

(w Wg) 

Lung Abs. 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

co 

Air Uptake 
w9/daYl 
emeemmm- 
0.02 
0.03 

k% 
O:D7 
0.09 
0.09 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01112196 

EXPOSURE SCENARIO: CTE 

LElD 8.99d 

Cutoff: 18.8 ug/dL 
% Aboue: 2.54 
% Below: 97.46 
G. Mean: 4.8 

BLOOD LE(ID CONCENIRlT I ON < us/dL> 
0 to 84 Months 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01112l96 

EXPOSURE SCENARIO: RME 

LEAD MODEL Version D.59d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 
Other AIR Parameters: 

30.0 percent of outdoor. 

Age Time Outdoors (hr) 
o-1 1.0 

Vent. Rate (d/day) 

::: 5:: 
5:: 

;:; 2: 
2-z 
5:o 

2:: 44:: 

DIET: DEFAULT 

DRINKING WATER Cone: 5.40 ug Pb/L 
WATER Consmption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 
l-2 
2-3 

;:g 
5-6 
6-7 

Soi$D;u; Pb/g) 

zoo:0 
200.0 
200.0 
200.0 
200.0 
200.0 

House Dust (ug Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
__---_ 
0.5-l: 

l-2: 

g:;; 
4-5: 

Z:$; 

YEAR 
-s-e-- 
0.5-1: 

l-2: 
;::i 

4-5: 

Blood Level 
(ug/dL) 

___-_----._ 
2:: 

I:‘; 
E 

2:8 

Diet Uptake 
<ug/day) 

--------e-m 
2.53 
2.62 
5-z; 

2:85 
3.02 
3.35 

Total Uptake 
( ug/day 1 

------*----a 
7.72 
11.21 

11.74 11.80 
10.00 

9.76 9.85 

Water Uptake 
(ug/day) 

--mm-m------ 
0.49 
1.22 
1.29 

:z 
1149 
1.53 

Lung Abs. 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Soit+Dust Uptake 
( ug/day) 

---s--mm---_ 
4.67 
7.34 
7.42 
7.52 

:?F 
4:88 

Paint Uptake 
W/day) 

Air Uptake 
<ug/day) 

----*mm-e--_ -mm-m-m_ 
0.00 0.02 
0.00 0.03 
0.00 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
0.00 0.09 

co 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 4 - Rubblefill at Bunker A86 
LOCATION: NSB-NLON, Groton, CT 
DATE: Oll12l96 

EXPOSURE SCENARIO: RME 

LECID a.991 

cutoff: 10.0 ug/dL 
% Above: 1.87 
% Below: 98.f3 
C. Mean: 3.8 

, ~ I . I , ( , 

4 6 8 10 12 14 16 18 28 
BLOOD LEAD CONCENTRATION <ug/dL> 

8 to 84 Months 



., 
;~ SUMMARY OF COMPARISON TO STATE STANDARDS (1) 

SITE 4 RUBBLE FILL AREA AT BUNKER A86 - SOIL (MGIKG) 
NSB-NLON, GROTON, CONNECTICUT 

. 

1 I 1 Averaae of 1 Direct Exposure (2) I Pollutant Mobilitv (2) 1 
Parameter 

1 ,I ,2,2-Tetrachlorosthane 
1 ,1,2-Trichloroethane 
1,l -Dichloroethene 
? ,2-Dichloroethsne (total) 
2-Butanone 
4-Methyl-2-pentanone 
Acetone 
- 
Benzene 
Bromodichloromethane 
&m...-...a+h..mm 

Maximum 
0.003 
0.006 
0.002 
0.003 
0.07 

0.012 
0.61 
^ ^A^ 

Positive Hits 
0.003 
0.006 
0.002 
0.002 
0.044 
0.012 
0.61 

I ^^1 

Residential w Industrial 
3.1 29 
11 100 
1 9.5 

500 (3) 1000 (3) 
500 1000 
500 1000 
500 1000 
..a a-- 

GAIGAA - &Ii 
0.01 0.1 
0.1 1 

0.14 1.4 
1.4 (3) 14 (3) 

8 80 
7 14 
14 140 1 - As. Aa u.uu2 I U.UUZ I Zl I ZUU I U.UZ I u.z 

O.OO? n nfm I 

n nm I n nna I I - I I I “II,“IIIGLI m,,c “.““V V.““” 

,,llorobenzene 0.003 0.003 500 1000 2 20 
Chloroform 0.002 0.002 100 940 0.12 1.2 
Chloromethane 0.022 0.011 
Cis-1,3-dichloropropene 0.003 0.003 3.4 (4) 32 (4) 0.01 (4) 0.1 (4) 
Ethylbenzene 0.002 0.002 500 1000 10.1 10.1 
Methylene chloride 0.11 0.11 82 760 0.1 * 1 .o 
Stvrene 0.002 0.002 I 500 1000 2 20 

h=i 

--I----- I 

Tetrachloroethene I 0.005 I 0.003 I 12 I 110 I 0.1 I 1 
n nn9 n nn7 win qn c-3 I 

Acenaphthene 0.41 0.17 
Acenaphthylene 1.6 0.6 1000 2500 8.4 84 
Anthracene 3.4 0.8 1000 2500 40 400 
Benzo(a)anthracene 14 4 1 * 7.8 * 1 l 1 * 

&ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 4 RUBBLE FILL AREA AT BUNKER A86 - SOIL (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
BenzofaIpyrene 14 
BenzolbIfluoranthene 13 

Average of 
Positive Hits 

4 
4 

Direct Exposure (2) 
Residential Industrial 

1* 1 l 

1* 7.R l 

Pollutant Mobility (2) 
GAIGAA GB 

1 l 1* 
I* 1* 1 ..~~ ~~. 

Benzo(g,h,i)perylene 
fi.5 . .- 

1.9 

Benzo(k)fluoranthene 18 7 8.4 * 78 I * I+ 
Benzoic acid 0.29 0.16 

Bis(2-EthylhexylIphthalate 0.12 0.12 44 410 1 11 
Carbazole 1.5 0.4 - - * , 
Chrvsene 29 6 I - ,-- - I -- I 

Di-N-octyl phthalatc e I 0.026 I 0.026 1000 2500 2 20 
Dibenzola,h)anthracene 3.8 1.2 
Dibenzofuran 0.07 0.070 -.-. -.-. - 
Fluoranthene 38 9 1000 2500 5.6 * 56 
Fluorene 1.5 0.4 1000 2500 . 5.6 56 
Indeno(l,2,3-Cdjpyrene 6.6 1.8 

Naphthalene 0.05 0.050 1000 2500 5.6 56 
Phenanthrene 21 5 1000 2500 4* 4fl .- 
Pyrene 43 I IO I 1000 I Go0 4* 40 * 
4.4’-DDE 0.095 0.035 

! 0.013 I 0.008 0.49 (5) 2.2 (5) 0.066 (5) 0.066 (5) 
I 0.0085 I 0.0075 0.038 0.26 n nn7 * * 
I 

_._.-- 
I I 

-.--- I -.-- I -.--- I 0.007 
I 0.007 I 0.0070 I I I I 

0.019 0.014 
* 0.0058 0.0058 1.. 

0.043 0.026 

/Endosulfan II \ Endosulfan sulfate 
Endrin aldehyde 

Endrin ketone ___- ..---.._ -._-- 

Gamma-Chlordane 0.008 0.0053 0.49 (51 2.2 (5) 0.066 (5) 0.066 (5) 
Heptachlor 0.0024 0.0017 0.14 1.3 0.013 0.013 
Heptachlor epoxide 0.0025 0.0025 0.067 0.63 0.02 0.02 
Aluminum 22900 12336 

-tST.XLS I .J 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 4 RUBBLE FILL AREA AT BUNKER A88 - SOIL (MGIKG) 
NSB-NLON, GROTON, CONNECTICUT 

I Average of 
Parameter Maximum Positive Hits b 

‘Antimony 5.9 4.7 
Arsenic 150 36 
‘Barium 70.1 43.7 
IBeryllium 0.85 0.52 
Boron 17.4 16.7 

ICalcium 31600 3982 
‘Chromium (tota\ ) 19.5 14.3 
Cobalt 6.8 4.2 
Copper 77.4 23.1 
Iron 36800 13281 
Lead 120 65 
IMagnesium 3310 2453 
‘Manganese 336 181 
Mercury 0.17 0.17 
Nickel 15.6 10.3 
iPotassium 2300 1286 
Selenium 0.93 0.84 
ISodium 254 132 
Vanadium 89.6 31.8 
IZinc 412 92 

Direct Exposure (2) 
Residential Industrial 

27 8200 
IO * 10 * 
4700 1.4E-i-5 

2 2 
- 

100 (6) 100 (6) 

2500 7.6E+4 

500 1000 

20 610 
1400 7500 

340 lE+4 

470 1.4E+4 
2E+4 6.1E+5 

Pollutant Mobility (2) 
GAIGAA GB 

Footnotes: 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

134~ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 4 RUBBLE FILL AREA AT BUNKER A86 - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON. CONNECTICUT 

Parameter Maximum 
III, 1 -Trichloroethane 2 
4-Methyl-2-pentanone 5 
Bromodichloromethane 1 

Carbon disulfide 2 
Chloroform 11 
Methylene chloride 8 
Xylenes (total) 2 
Benzoic acid 0.7 
Bis(2-Ethylhexyl)phthalate 11 
Heptachlor 0.53 
Aluminum 3350 
Barium 91.7 

Average of 
Positive Hits 

2 
5 
1 

2 
6 
6 
2 

0.65 
7 

0.53 
1576 
52.1 

State MCL (2) 
200 

100 

100 
5* 

10000 

6* 
0.4 * 

2000 

Groundwater 
Protection (3) 

200 
350 

- 

6’ 
5* 
530 

2* 
0.4 * 

1000 

Surface Water 
Protection (3) 

62000 

14100 
48000 

59 
0.05 * 

c.3 
FT.’ 
I- m 4.. .i 
.A 
c..n 
cm 

Magnesium 4890 3531 
Manganese 80.1 24.1 5000 (7) 
Potassium 4330 3529 
Sodium 62400 41020 28000 (8) * 
Thallium 5.8 5.7 2+ 5* 63 
Vanadium 4.5 4.5 50 
Zinc 58.5 25.5 5000 123 
;2 

. . \1 

.- di 
‘1 

.i 

!I4-ST.XLS 

;> 
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SUMMARY OF COMPARISON TO STATE STANDARDS /I) (Continued) 
SITE 4 RUBBLE FILL AREA AT BUNKER A88 - UNFILTERED GROUNDWATER (UGILI 
NSB-NLON, GROTON, CONNECTICUT 

Footnotes 

1 * - Indicates that maximum detection exceed this standard, 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-I ,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

U4_ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 4 RUBBLE FILL AREA AT BUNKER A86 - FILTERED GROUNDWATER (UG/L) 

NSB-NLON. GROTON, CONNECTICUT 

C-Y Sodium 66800 41220 28000 (8) * 
CT.! . -8 c! Thallium 6 6 2” 5* 63 
.A Zinc 30.7 12.6 5000 123 
03 
CD Footnotes; 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

\ 
$ ‘f-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 4 RUBBLE FILL AREA AT BUNKER A86 - UNFILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
Bis(2-Ethvlhexvlbhthalate 

Water Quality Standards (2) 
Average of Aquatic Life Human Health 

Maximum Positive Hits Freshwater 1 Saltwater Organisms I Water and Organisms 
1 1 I 5.9 I 1.8 

Aluminum I 1710 I 1313 I I I I 
Arsenic 2.4 2.4 190 36 0.14 * 0.018 l t 

Calcium 752 583 
Copper 23.4 12.4 4.8 * 2.9 * 
Iron 1710 1173 

Vanadium 5.6 4.6 
Zinc 50.1 35.0 12.3 * 86 4 

c.1 
{--’ Footnotes: 
. . . 
.A 
m 1 * - Indicates that maximum detection exceeds this standard. 
A 2 Connecticut Water Quality Standards, 1992. 

3 Chromium (hexavalent). 

U4-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I I 
SITE 4 RUBBLE FILL AREA AT BUNKER A88 - FILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Water Quality Standards (2) 
Average of Aquatic Life Human Health 

Parameter Maximum Positive Hits Freshwater Saltwater Organisms Water and Organisms 
Calcium 332 332 
Copper 8.7 8.7 4.8 * 2.9 * 
Potassium 676 654 

Footnotes; 

1 l - Indicates that maximum detection exceeds this standard. 
2 Connecticut Water Quality Standards, 1992. 
3 Chroryium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 4 RUBBLE FILL AREA AT BUNKER A86 - SEDIMENT (MGIKG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
1 ,I ,2,2-Tetrachloroethane 
1,l ,ZTrichloroethane 
1,l -Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
2-Butanone 
4-Methyl-2-pentanone 
Benzene 
Bromodichloromethane 
Bromoform 
Chlorobenzene 
Chloroform 
Chloromethane 
Cis-1,3-dichloropropene 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trans-1,3-dichloropropene 
Trichloroethene 
Vinyl acetate 

. Xylenes (total) 
2-Methylnaphthalene 
2-Methylphenol 
Acenaphthene 

Maximum 
0.019 
0.016 
0.002 
0.012 
0.012 
0.01 

0.045 
0.036 
0.007 
0.01 

0.009 
0.008 
0.006 
0.01 

0.011 
0.004 
0.014 
0.008 
0.005 
0.007 
0.012 
0.005 
0.016 
0.015 

54 
0.11 
0.29 
0.24 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Positive Hits Residential Industrial GAJGAA GB 

0.019 3.1 29 0.01 * 0.1 
0.016 11 ,100 0.1 1 
0.002 1 9.5 0.14 1.4 
0.012 6.7 63 0.02 0.2 
0.012 500 (31 1000 (31 1.4 (3) 14 (3) 
0.010 9 84 0.1 1 .o 
0.031 500 1000 8 80 
0.036 500 1000 7 14 
0.007 21 200 0.02 0.2 
0.010 
0.009 78 720 0.08 0.8 
0.008 500 1000 2 20 
0.006 100 940 0.12 1.2 
0.009 
0.011 3.4 (4) 32 (4) 0.01 (4) * 0.1 (4) 
0.004 500 1000 10.1 10.1 
0.014 82 760 0.1 1 .o 
0.008 500 1000 2 20 
0.004 12 110 0.1 1 
0.004 500 1000 20 87 
0.012 3.4 (41 32 (4) 0.01 (4) l 0.1 (4) 
0.004 56 520 0.1 1 
0.016 
0.015 500 1000 19.5 19.5 

27 
0.11 
0.16 
0.16 1000 2500 8.4 84 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 4 RUBBLE FILL AREA AT BUNKER A88, - SEDIMENT (MO/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential 1 Industrial GAIGAA GB 

Anthracene 0.95 0.57 1 nnn I 9500 40 400 
79 1 l 1 l 

\ -.- - 

BentofaIanthracene 2.7 . 
1.7 . --- 

1+ i .- 

Benzofajpyrene 2.6 1.7 1 l 1* 1* 1* 

BenzofbIfluoranthene 3.1 2.1 1* 7.8 l 1 1* 

Benzofa.h.i)aervlene 1.2 0.7 - . . . . . . , .- -._ 8 
Benzofkjfluoranthene 2.2 1.5 8.4 78 1 + 1 l 

Bisf2-Ethylhexyhphthalate 610 204 44 * 410 * 1* 11 l 

Butyl benzyl phthalate 820 820 1000 2500 20 * 200 * 
Carbazole 0.52 0.31 
Chrysene 2.9 2.0 

Di-N-butyl phthalate 42 42 1000 2500 14 l 140 

Di-N-octyl phthalate 6.5 3.3 1000 2500 2* 20 
Dibenzo(a,hIanthracene 0.75 0.50 
Dibenzofuran 0.24 0.13 
Dimethyl phthalate 59 59 - 

Fluoranthene 5.2 2.3 1000 2500 5.6 56 
Fluorene 0.37 0.21 1000 2500 5.6 56 
Indeno(l,2,3-Cdjpyrene 1.2 0.8 - 

Naphthalene 380 190 1000 2500 5.6 * 56 * 
Phenanthrene 3.9 2.3 1000 2500 4 40 

Pyrene 4.4 2.4 1000 2500 4* 40 
4,4’-DDT 0.028 0.021 

.Endosulfan sulfate 0.017 . 0.015 * - m - * - t I 
Endrin 

I I I I 

I 0.0072 I 0.0072 I 20 I 610 I I I 
L 

-.- 
Endrin aldehyde 0.016 0.016 
Endrin ketone 0.023 0.023 

Gamma-Chlordane 0.0024 0.0024 0.49 15) 2.2 151 0.066 (5) 0.066 15) I I I -. .- .-. 
I 

-.- ,_, 
I 

Aluminum I 8460 I 5907 I I I I I 
Arsenic 

I I I 

I 8.9 I 4.5 I 10 I 10 I I J 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 4 RUBBLE FILL AREA AT BUNKER A88 - SEDIMENT (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (21 Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Barium 29 23 4700 1.4E+5 
Beryllium 0.29 0.29 2 2 
Calcium 1300 1134 
Chromium 18.3 13.4 100 (6) 100 (6) 
Cobalt 5.9 4.6 
Copper 35.3 28.9 2500 7.6E+4 
Iron 11300 9220 
Lead 66.6 36.9 500 1000 
Magnesium 2720 2413 
Manganese 200 161 
Nickel 11.3 8.3 1400 7500 
Potassium 1230 1215 
Sodium 148 108 
Vanadium 37 24 470 1.4E+4 
Zinc 73.2 47.5 2E+4 6.1E+5 

Footnotes: 

cn 1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene, 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 
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APPENDIX F.10 

SITE 6 - DRMO 



SUMMARY OF COC SELECTION 
SITE 6 DRMO - SURFACE SOIL (MGIKG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
I 

Frequency of 
Detection (2) 

ICarbon disulfide I 2/l 6 

Range of 
Detection (2) 

0.001 - 0.002 

Location of 
Maximum 

6MW4 

Range of Risk-based COC SSL SSL Migration to Selected 
Nondetects (3) Screening Level (4) Inhalation 15) Groundwater (6) as COC? 

Rationale 

0.005 - 0.013 780 11 14 N 2 

I 2/l 6 

5/16 

IToluene I 1116 

0.002 1 6SS3 1 0.001 - 0.02 1 85 ! 7 ! 0.01 1 N 1 2 
I 

0.001 - 0.009 1 6MW2 1 0.004 - 0.013 I 12 I 11 I 0.04 1 N 1 2 

0.001 I 6TBl I 0.005 - 0.013 I 1600 520 5 1 N 1 2 

Trichloroethene 

Acenaahthvlene 
I B/l 6 

1116 

IAnthracene 1 2116 

CL.. Bis(2-ethylhexyl)phthalate 2116 0.34 - 3.5 6TB3 0.35 - 23 46 210 11 N 2 I 
- Chrysene B/l6 0.093 - 3 6MW4 0.35 - 23 88 1 N 2 

Fluoranthene 10116 0.066 - 3.7 8MW4 0.35 - 23 310 980 N 2 

Indeno(l,2,3cd)pyrene 1116 3.6 6MW4 0.33 - 23 0.88 35 Y 3 

Phenanthrene 8116 0.055 - 1.4 6MW4 0.35 - 23 N 1 

Pvrene 11/16 0.14 - 4.3 6MW4 0.35 - 23 230 1400 N 2 

4.4’-DDD l/16 0.026 61823 0.0034 - 0.53 2.7 0.7 N 2 

4,4’-DDT 2116 0.0072 - 0.03 6T823 0.0034 - 0.53 1.9 80 1.0 N 2 .w 
Aroclor-1254 3116 0.075 - 0.09 8TBll 0.037 - 5.3 0.16 N 2 

Beryllium I ~~~~~~ 16/16 I 0.2-0.9 I 6TB23 I I 0.15 I 690 I 180 Y 3 I 



SUMMARY OF COC SELECTION (Continued) 
SITE 6 DRMO - SURFACE SOIL (MGIKG) (I) 
NSB-NLON, GROTON, CONNECTICUT 

1 Selected 1 - _ _ 

I, I” V. I V.“” I” 

Iron 16/16 7700 - 23400 6SS3 2300 &hl -ad 
Lead 16116 2.9 - 459 6MW2 400 (8) Y 3 
Magnesium 16/16 1680- 7190 6SS3 N 1 
Manganese 16/l 6 110-440 6SS3 -44 190 Y 3 

I- Mercury 1 ’ 14/16 1 0.05 - 1.9 6T83 0.11 2.3 I 7 I 3 I N I 2 I 
I 'IC,,E I 7)c aa, I P-l-R31 I I I cnnn I I 



SUMMARY OF COC SELECTION (Continued) 
SITE 6 DRMO - SURFACE SOIL (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Footnotes: . . . Rationale Destanatton& 

1 

2 

3 

4 

6 

6 

Results in mg/kg un$ss otherwise noted. Surface soil designated as soil 

from depths of 0 to#feet. . 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

Thallic oxide. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 ix333 pegion 

tLfB1Ltirn 

, 
k v-f.&pms 
c f@f?6 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 6 DRMO - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/kg) 
Carbon disulfide 
Methylene chloride 
Tetrachloroethene 
Toluene 

Trichloroethene 
Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzofaipyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

BenzoCk)fluoranthene 

Benzoic acid 
Bis(2-ethylhexyllphthalate 
Chrysene 
Fluoranthene 
Indeno(l,2,3-cdjpyrene 

Phenanthrene 
Pyrene 

4,4’-DDD 
4,4’-DDT 
Aroclor-1254 

Aroclor-1260 

Endrin aldehyde 

lnorganics (mg/kg) 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 

Boron 

Cadmium 

Calcium 
Chromium (-/&a/ ) 
Cobalt 

Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

I Maximum I Average I 

3.6786 
I 

2 
2 4.3571 

. 9 4.3571 
1 3.7143 

40 7.0714 
210 1806.4286 
430 1811.7143 

3200 1820.7143 
4000 2065 
2700 1839.2857 
3600 2048.5714 
4000 1878.9286 
12000 5088.8889 
3500 2007.8571 
3000 1817.3571 
3700 1904 
3600 2048.5714 
1400 1692.5 
4300 1898.5714 

26 37.4607 
30 38.1321 
90 370.6071 

11000 1545.8214 
5.4 2.59 

14600 8142.8571 
19.2 7.7333 
3.4 2.25 
174 82.5857 
0.9 0.445 
2.9 1.66 
6.7 3.0504 

2760 1669.7857 
55 20.85 

13.9 7.4607 
513 136.3857 
0.1 0.4286 

23400 12480 
459 156.3071 

7190 3434.2857 
440 208.9286 
I .9 0.3968 

33.1 17.8214 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 6 DRMO - SURFACE SOIL 
NSB-NLON. GROTON, CONNECTICUT 

1 Chemical 
lnorganics (mg/kgI (Continued) 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

I Maximum I Average I 

6520 2490.7143 
0.23 0.2096 
6.2 0.9536 
459 155.0893 
0.64 0.3107 
53.2 25.5643 

28300 2245.7143 
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SUMMARY OF COC SELECTION 
SITE 6 DRMO - ALL SOIL (MGIKGI (II 
NSB-NLON, GROTON, CONNECTICUT 

: 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL Selected SSL Migration to 

Nondetects (31 Screening Level (41 Inhalation (51 Groundwater (6) as COC? 
Rationale 

Detection (2) Detection (2) Maximum 

1 ,I ,2,2-Tetrachloroethane 1131 6.4 6TB4 0.005 - 0.03 3.2 0.4 0.001 Y 2 
1 ,I ,2-Trichloroethane l/31 0.59 6TB4 0.005 - 0.03 11 0.8 0.01 N 3 

I I I 1 
1,l -Dichloroethene I 1131 ! 0.013 1 6TB4 1 0.005 - 0.03 1 1.1 I 0.04 I 0.03 1 N 1 2 

I 
11 7.ni~hlnmathnnn I 7131 1 0.079 - 1.9 1 6TB4 1 0.005 - 0.013 7 0.3 0.01 N 2 ,,- -*” .,.-.- I...I..- I -.-. 

1,2-Dichloroethene (total) I 2/31 1 0.002 - 16 1 6TB4 1 0.005 - 0.03 70 1500/3600 (I 0) 0.2/0.3 (I 0) N 2 
,rx”“.“‘” I 62000 8 N 2 I 11.11 .,-. I I Il.35 -.-- I 6TB4 I I _.-. , D.01 - 0.11 780 

Benzene 1131 0.007 6TB4 0.005 - 0.03 22 0.5 0.02 N 2 
Carbon disulfide 5131 0.001 - 0.048 6TB4 0.005 - 0.03 780 11 14 N 2 
Chloroform 1131 0.014 6TB4 0.005 - 0.03 100 0.2 0.3 N 2 
Ethylbenzene 1131 0.044 6TB4 0.005 - 0.03 780 260 5 N 2 

fMethylene chloride 3131 0.002 - 0.017 6MW2D 0.001 - 0.037 85 7 0.01 N 2 

5TB4 0.004 - 0.03 12 11 0.04 N 2 (Tetrachloroethene ~~~ I 9131 I 0.001 - 0.21 I I 

I ~~~ Tnkmna I 3131 I 0.001 - 0.043 I 4 - 0.03 1800 520 5 N 2 . “.“-..” I -.-. I---- -~ I 3TB4 1 0.005 

Trichloroethene I 14131 1 0.001 - 7.1 6T84 1 0.005 - 0.03 58 3 0.02 N 2 

I 11.11 I 1.3 1 6TB4 I 0.01 - 0.03 0.002 0.01 Y 3 “M,,’ “IIIYII”” .,-. .- _.-. 0.34 

Xylenes, total l/31 0.34 6TB4 0.005 - 0.03 16000 320 74 N 2 
2-Methylnaphthalene 3130 0.042 - 1.7 6TB4 0.33 - 23 N 1 
4-Methylphenol 1130 0.79 6TB4 0.33 - 23 39 N 2 

Arc,nanhthmna ,T”“,‘Uf,.‘..*....” I 3130 I 0.33 - 23 470 200 N 2 -.-- I 0.049 - 0.33 I STB4 

Acenaphthylene 2130 0.089 - 0.21 6MW4 0.14 - 23 N 1 

Anthracene 6130 0.037 - 0.43 6MW4 0.33 - 23 2300 4300 N 2 
iMW4 0.35 - 23 0.88 0.7 Y 3 

I 
BenzofaIanthracene I 17130 1 0.072 - 3.2 1 6 

Rc.n7nlalnvrm-la El30 I 0.074- 4 I 6 iMW4 0.33 - 23 0.088 4 Y 3 
‘“..C’,“,r,.-..- I , 
Benzo(b)fluoranthene I 16130 0.024 - 2.7 1 6MW4 0.35 - 23 0.88 4 Y 3 

MW4 0.33 - 23 N 1 Benzo(g,h,i)perylene I 4129 1 0.37 - 3.6 1 61 
Benzo(k)fluoranthene 13129 0.02 - 4 6MW4 0.35 - 23 8.8 4 N 2 
Benzoic acid 4122 0.032 _ 12 6SS3 1.8- 18 31000 280 N 2 
Bis(2-ethylhexyljphthalate 4130 0.12 - 7.7 6MW4 0.35 - 23 46 210 11 N 2 
Chrvsene 1 El30 0.093 - 3 6MW4 0.35 - 23 88 1 N 2 

B6 COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 6 DRMO - ALL SOIL (MGIKG) (I) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
I 

Frequency of 

I 

Range of 
Detection (2) Detection (2) 

Location of Range of Risk-based COC SSL -- SSL Migration to Seiected 
Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (61 as COC? 

Rationale 

Dibenzo(a,h)anthracene 1 I29 0.13 6MW2 0.33 - 23 0.088 11 Y 3 

Fluoranthene 21130 0.036 - 3.7 6MW4 0.35 - 23 310 980 N 2 

Fluorene 2130 0.066 - 0.18 6MW4 0.33 - 23 310 180 N 2 

14,4’-DDT I 2/31 0.0072 - 0.03 

Aroclor-I 254 

c.3‘ 

I 6131 0.072 - 0.44 

Aroclor-1260 13131 I O.ll- 12 s 

! 1131 ! 0.0044 

Endrin aldehyde 3/l 1 0.0054 - 0.005E 

CL Gamma-chlordane 1131 0.0025 
03 1,2.3,4,6,7,8-HPCDD 111 0.0007 

OCDD 111 0.0031 

Aluminum 31131 4490 - 14600 

Antimony 619 2 - 19.2 

Arsenic 31131 1.1 - 7.5 

Barium 31131 28-181 

Beryllium 28131 0.2 - 2.2 

Boron 3111 2.9 - 60.2 

Cadmium 26131 0.45 - 6.7 

Calcium 31131 610 - 8320 

Cobalt 29131 3.5 - 29 

Copper 31131 10.6 - 513 

Cvanide 2128 0.1 - 0.15 

6TB23 0.0034 - 0.8 1.9 I 80 I 1.0 N 1 2 

6T820 1 0.037 - 8 i 0.16 I Y I 3 

8TB2 I 0.036 - 0.94 I 0.083 I - I - Iv13 
6MW2D 0.0034 - 0.8 2.3 0.4 N 2 

6TB9 0.0034 - 0.038 N 1 

6TB20 0.0018 - 4 0.49 (7) 10 (71 2 (7) N 2 

6TB20 0.0004 Y 3 

6TB20 0.004 N 2 

6SS3 7800 rh/ 3-4 

6MW4 3.4 - 6.9 3.1 Y 3 

6MWl 0.43 380 15 Y 3 

6TB20 550 350000 32 N 2 

6TB20 0.2 - 0.7 0.15 690 180 Y 3 

8TB20 1.8- 11.6 700 N 2 

6MW4 0.42 - 1.9 3.9 920 6 Y 3 

8TB20 N 1 

6MW4 7.9 - 10.7 39 (81 140 (8) 19 (8) Y 3 

6TB20 4.2 - 4.9 470 N 2 

6MW4 - 290 “rhi -4& 

6TB20 1 0.09 - 2.3 1 160 I I 1 N 1 2 

‘\ 
..I 

W%& 
08 2.0 Sb c&L 
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SUMMARY OF COC SELECTION (Continued) 
SITE 6 DRMO - ALL SOIL (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

/,ron Chemical 

Nickel 

Potassium 

Selenium 

Silver 

c-3 
Sodium 

cl Thallium 

CY Vanadium 

c Zinc -- 

Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) 

31131 6460 - 37300 6TB20 2300 

31131 2.3 - 459 6MW2 400 (9) 

31131 1680 - 7190 6SS3 

31/31 110-603 6MW7S -99140 

22131 1 0.05 - 1.9 1 6TB3 1 0.1 -0.19 I 2.3 I 7 I 3 

31131 1 6.5 - 104 1 6TB20 1 I 160 I 6900 I 21 

31131 1 1050 - 6520 1 6SS3 1 

3131 0.22 - 1 6TB4 0.21 - 0.96 39 3 

1130 6.2 6MW2 0.28 - 3.4 39 

27131 80.5 - 5860 6TB4 57.3 - 05.2 

213 1 0.44 - 0.64 6TB23 0.33 - 2.3 0.55 (11) 0.4 

31/31 9 - 63.8 6MW4 55 

31131 25.3 - 28300 6TB2 2300 42000 
L-r 

tb Footnotes; 

Al 
1 Results in mglkg unless otherwise noted. mAsoil designated as soil 

from depths of 0 to 10 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

7 Total chlordane. 

8 Hexavalent chromium. 

9 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

10 Value for cis- and trans- isomers presented. 

11 Thallic oxide. 

N 1 2 
N 1 2 

N 1 1 

Rationale Desianations: 

1 .No toxicity criteria available; exposure to chemical will be a 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening lev . 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 6 DRMO - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 1 
Organics bglkg) 

Il. 1.2.2-Tetrachloroethane I 6400 , .~.~ 
1 ,I ,2-Trichloroethane 

I 232.6786 

! 590 25.1786 
i 1.1 -Dichloroethene I 13 I 4.5714 

Il.2-Dichloroethene (total) I 16000 

-r-m- ~~- 

1,2-Dichloroethane ! 1900 74.25 
575.4107 ,- 

Acetone 350 22.5179 
Benzene 7 4.3571 
Carbon disulfide 48 5.7321 
Chloroform 14 4.6071 

- ---- 
}Ethylbenzene 
Methylene chloride 

I 44 I 5.6786 

Tetrachloroethene 
Toluene 
Trichloroethene 

! 17 ! 5.3929 

I 5.5357 
210 I 12.3929 
43 

7100 
Vinvl chloride 

I 260.3214 
I 1300 52.1429 I _ 

I- -.-.----- I 

Xylenes, total 340 16.25 
2-Methyinaphthalene 7 700 1383.2222 
4-Methylphenol 790 1373.1481 
Acenaphthene 330 1350.8889 
Acenaohthvlene 210 1366.8148 
Anthracene I 430 I 1343.259 - 

4 

I Benzo(a)Dvrene I 4000 

13 
Benzo(a)anthracene 3200 1337.2963 

1568.1111 
Benzo(b)fluoranthene 2700 1436.2593 
Benzo(g,h,i)perylene 3600 1608.4615 
Benzo(k)fluoranthene 4000 1463.0769 

3752.7368 
Bis(2-ethylhexyljphthalate ! 7700 1731.6667 

1357.7037 
Dibenzo(a,h)anthracene ! 130 1447.3077 

1450.2593 

I Benzoic acid I 12000 

IChrvsene I 3000 

IFluoranthene I 3700 
Fluorene 

Indeno(l.2.3-Cd)DVrene 
I 180 I 1371.8889 

3600 1567.7308 

4,4’-DDE 4.1 41.4589 
4,4’-DDT 30 42.5732 
Aroclor-1254 440 439.4821 
Aroclor-1260 12000 1420.4107 
Endrin 

Endrin aldehvde 
I 4.4 I 40.8732 

5.8 7.85 
Igamma-Chlordane I 2.5 I 195.1321 I 

13lmJ’I I 66-EXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 6 DRMO - ALL SOIL 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Dioxins (ug/kg) 
1,2,3,4,6,7,8-HPCDD 
OCDD 

I Maximum I Average 

I 0.67 I 0.67 
3.07 3.07 

BG-EXP.XLS 



SUMMARY OF COC SELECTION 
SITE 6 DRMO - UNFILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

I,1 -Dichloroethane 

1 ,P-Dichloroethene (total) 

Carbon disulfide 

Fret Juency of 
I 

Range of 
I 

Location of Range of Federal State Risk-based COC Selected 
Deb ___._.. ,-, netinn 121 Oatactinn 171 ______._.. ._, hlmhnllrn I Nilnnrld.,rtr I?\ I MPI ,A\ I MPl IE, I @creanina Lnu~l fk\ as COC? 

Rationale ._.__ . . .._... , ..“..““.Y”.W \I, ..I”& ,-T, I.I”C 1-1 Y’-.-- . _ ____. .“, 

2127 I 2-3 I 6GW8S 1 5- 10 I I I 81 N 2 

8127 l-8 6GW8S 5- 10 70/l 00 (7) 70/l 00 (7) 5.5 Y 3 

l/27 3 6GW2D 5- 10 100 N 2 

Y R Trichloroethene I 8127 I l-8 I 6GW4S I 5-10 I 5 I 5 I 1.6 

Vinyl chloride 1127 
* 

5 6GW8S 10 2 2 0.019 Y 3 

1,4-Dichlorobenzene 1125 0.5 6GW7S 10 75 75 0.44 Y 3 

Eenzo(g,h,i)perylene 1125 1 8GW2D 10 N 1 
- i 1 

tl3enzoic acid I 2125 I l-21 I 6GW5D I 50 I - I - I 15000 I N I 2 I 
I - 

8is(2-ethylhexyljphthalate 5125 0.6 - 10 6GW5D lo- 18 8 6 4.8 Y 3 

Di-n-butyl phthalate II25 1 6GW3S 10 370 N 2 

Di-n-octyl phthalate 1125 5 6GW3D 10 73 N 2 

Diethyl phthalate 2125 2-3 6GW7S 10 2900 N 2 

Dimethyl phthalate 1125 0.9 6GW7S 10 37000 N 2 

Indenotl,2,3-cdJpvrene 1125 1 6GW2D 10 0.092 Y 3 . 
Phenol 2125 2-4 6GWED 10 2200 N 2 

Aluminum 9125 21.5 - 19300 8GW2D IO-222 50 - 200 (8) - 3700 -Id 3-S 

Arsenic 12125 2-21 6GW2D l-10 50 50 0.045 Y 3 

Barium 20125 10.3 - 288 6GW3D 15 - 67.3 2000 2000 260 Y 3 

Beryllium l/25 1 6GW3D 1 - 1.1 4 4 0.016 Y 3 

lEoron I 18/18 1 86.6- 2370 1 6GW2D 1 42.8 - 50 1 - I - I I y I 3 I 
4125 2.1 -4 1 8GW4S 1 l-3 5 

I 
! 5 ! 1.8 1 Y 1 3 

1 N 1 1 I 25125 1 6970 - 274000 1 8GW3D I - I - I - I ICalcium 

Chromium j&&l) 2125 6.3 - 47.8 8GW2D l-5 100 100 18 (10) Y 3 

Cobalt 4125 4.6 - 14.3 6GW2D 1-5 220 N 2 

Copper 15124 4.1 - 355 6GW4S l-5 1300 (9) - 150 .4ti 45 
_ _-_ L .- 

Iron 24125 8.7 - 44800 6GW6D 20 300 (8) - 11uu -Y-N 4-5 
Lead 6120 1.6 - 52.7 8GW2S 2 - 20 15 19) - Y 4 

Magnesium 25125 1000 - 949000 6GW3D N 1 

Manganese I 22125 1 14.3- 1440 1 6GW2D 1 2.5 - 6.9 1 50 18) 1 1~ ~ *WI 1 Y 1 3 I 

UG_COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 6 DRMO - UNFILTERED GROUNDWATER (UG/L) (11 
NSB-NLON, GROTON, CONNECTICUT 

Risk-based COC 

Footnotes: 
. . . nala Deslanatlons. 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region III, October 20, 1995). 

Values for cis- and trans- isomer presented. 

Secondary MCL. 

Action Level. 

No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

Maximum is less than the COC screening level. 

Maximum is greater than or equal to the COC screening level. 

No COC screening level available; maximum is less than 

Federal Action Level. 

10 Hexavalent chromium. 

U6 COC.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 6 DRMO - UNFILTERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Averaae I 
Organics lug/L) 
1,l -Dichloroethane 4 I 4.0417 
1,2-Dichioroethene (total) 6.5 3.875 
Carbon disulfide 4 4.0833 

Trichloroethene 
Vinvl chloride 

I 8 I 4.4028 
5 5 

1,4-Dichlorobenzene 2.75 4.7955 
Benzo(g,h,i)perylene 3 4.8182 
Benzoic acid 21 23.9091 
Bis(2-ethylhexyljphthalate 10 5.3955 
Di-n-butyl phthalate 3.6667 4.8788 
Di-n-octyl phthalate 5 5 

Diethyl phthalate 3.75 4.8864 

Dimethyl phthalate 2.95 4.8136 
.Indeno(l.2.3-cdmvrene 1 3 4.8182 , 

IPhenol 

lnoraanics (us/L) 
I 4 I 4.9091 I 

Aluminum 10053 1118.4159 

Arsenic 18.6 6.1811 

Barium 265 75.25 
Beryllium 0.75 0.5242 

Boron 2355 1228.8938 
Cadmium 4 1.4576 
Calcium 271000 111403.3333 

Chromium t&h\\ 24.55 4.0992 
Cobalt J 8.1 3.0682 
Copper 355 42.1136 
Iron 30675 6427.0318 
Lead 50.9 13.0045 

Maanesium 839000 I 304395.303 
Manganese 
Mercurv 

I 1390 I 560.4091 
0.3 0.1215 

Nickel 

Potassium 
I 23.2 I 10.0773 

338500 116472.5758 

Selenium 23.5 417636 
Sodium 7025000 2631170 
Vanadium 64.2 13.4765 
Zinc 356 52.8311 

3imJ 15 UG-EXP.XLS 





cl.3 
a 
a 
c 

SUMMARV OF COC SELECTION 
SITE 6 DRMO - FILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

I Location of Federal State Risk-based COC Selected 
Chemical 

Frequency of Range of Range of 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (51 Screening Level &I as COG? 

Rationale 

Aluminum 

Antimony 

Arsmnin . .,-_...- 

Rzarinwn I”..“... 
Boron 

Calcium 

Chrnmitm 

I 

l/16 327 6GW2S lo-32 50 - 200 (7) - 3700 N 1 
l/15 5.7 6GW3S 5- 17 6 6 1.5 Y 2 
3118 4.2 - 14 6GW2S l-20 50 50 0.045 N 1 I. I 

I 14118 1 11.5 - .,.- ..- 297 - 260 N 1 -_. I 6GW3D j I 25.3 56.6 i 2000 i 2000 1 1 1 
16/18 83.6 - 2420 6GW2D 1 50- 57.4 I 330 N 1 
18118 13400 - 326000 6GW3D 1 N 1 

. ..- . . . . -... ,,l.h\ ) l/17 3.2 6GW2D l-4 100 100 18 (91 N 1 
,obalt 2118 3 - 3.5 6GW3D l-5 220 N 1 
Copper 9/l 5 2.5 - 31.9 6GW7S 2-5 1300 (8) - 150 N 1 
Iron 13118 5.7 - 14100 6GW3D 17-50 300 (7) - 1100 N 1 
Lead l/l6 2.4 6GW3D l-20 15 (8) N 1 
Magnesium 18/18 4370 - 966000 6GW3D N 1 
Manganese 16118 1.2 - 1460 6GW3D 2.4 - 5 50 (7) -)8-&3f3 N 1 
Mercury 1118 0.2 8GWlS 0.2 2 2 1 
Nickel 4118 10.4 - 17.5 6GW3D 3 - 12.7 100 100 73 N 
Potassium 18/l 8 3220 - 373000 6GW2D N 1 
Sodium 18/I 8 48200 - 7730000 6GW3D N 1 
Vanadium 5114 3.1 - 19.5 6GW3S l-5 26 N 1 
Zinc 4/l 8 3.7 ^ 22.2 6GW3D 2 - 17.3 5000 (7) - 1100 N 1 

-- 
1 1 N 1 1 1 

FootnoteS; . . . Bafionale Deslanatlons. 

1 Results in ug/L unless otherwise noted. 
2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 
cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCLj. 

8 Action Level. 

9 Hexavalent chromium. 

1 Chemical detected in unfiltered samples; filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is greater 

than or equal to the COC screening level. 
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SUMMARY OF COC SELECTION 
SITE 6 DRMO - UNFILTERED SURFACE WATER (UGILI (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 

Location of Maximum 
Range of Risk-based COC Selected 

Detection (2) Detection (2) Nondetects (3) 
AWQC (4) 

Screening Level (5) as COC? 
Rationale 

Aluminum l/l 83.2 12 1090.6SW 1 3700 N 2 

Calcium 111 70800 12 1090-6SW 1 N 1 

Copper 111 13.7 121090-6SWl 1300 150 N 2 

Iron l/l 304 121090-6SWl 1100 N 2 

Magnesium l/l 204000 121090-6SWl N 1 

Manganese l/l 30.8 121090-6SWl --+++a7 +N +z 

Potassium 111 63100 121090-6SWl N 1 

Selenium l/l 4.8 121090-6SWl 100 18 N 2 

Sodium l/l 1820000 121090-6SWl N 1 

Zinc l/l 16.5 121090-6SWl 1100 N 2 
J 

. . . nale De- 

c3 1 Results in ug/L unless otherwise noted. 1 No toxicity criteria available: exposure to chemical will be 

G 2 Sample and duplicate counted as two samples. Non-validated and rejected be addressed in uncertainty section of risk assessment. 
c? results not used in risk assessment. 
c 

2 Maximum is less than the COC screening level, 

3 Sample-specific. 

s 4 Ambient water quality criteria for the consumption of water and organisms 

(USEPA, June 15, 1990). 

5 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 
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Page: 1 

Constituent 
__-__---_________.__-------. 
ALUMINUM 

ARSENIC 14/14 

BARIUM 14114 

BERYLLIUM 14/14 

CADMIUM 12114 

CALCIUM 14/14 

COBALT 12/14 

COPPER 

IRON 

LEAD 

MAGNESIUM 

Sd,‘/ &u-a -L mwo 
*Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test URS Test Proportions Percentile 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes 

Fre:;lency 
Range Average 

of 
N-accept Ho N-accept Ho N-accept Ho N-No 

Positive Represent. na-not na-not na-not na-not 
Detection Detection Dist Hits Concent. applicable applicable applicable applicable 

ET 
ground 
Y-Yes 
N-No Comment 

_-_--____ ____--___ ____ _________- ----s---e\ ---------_- ----_____-_ -..--------- _---__----- ------- --------____-----___--------------- 

14/14 449O.OOOOLog/ 8142.8571/&$# (6) na 
14600.0000 

1.1ODDLogJ 
3.4000 

2.2500 t&b) na 

29.5OOOLogJ 82.5857 //9(6) na 
174.0000 

p;LonJ 0.4450&b/(6) na 
. 

0.6200NormJ 3.5183 c/l/(Q) na 
6.7000 

61O.OOOOLogJ1669.7857 2/&b) na 
2760.0000 

14114 

14/14 

14114 

14/14 

14/14 

8.9ODDLog/ 20.8500 zp,$b) na 
55.0000 

3.8OOOLog+' 8.3250 
13.9000 

//,zCb) na 

5$.;~xXLog/ . 136.3857 @z(h) na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

2~~~~.~~~~Log~12480.0000 ($8G1)(6) na 

2*9OOOLog/ 156.3071 +&-ZB+ '164G 
459:oooo 

na 



Page: 2 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test URS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Fre:l;ency 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Cement 

-__.__._-___..____------------ --------- _--_---__ ____ ___-._____ --------.-- __________- ----------- -----_-__-_ --_--__---- ---_-__ -__--_-_---_-----__________________ 

MANGANESE 14/14 

MERCURY 13/14 

NICKEL 14114 

POTASSIUM 14/14 

SODIUM 11/14 

VANADIUM 14/14 

ZINC 14114 

TRICHLOROETHENE 8/14 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

7/14 

7/14 

7/14 

7/14 

7 5OOOLog/ 17.8214 zq&{b) na 
33:1000 

~~l7~.~~~~Und~2490.7143 @e&o na 

80.5OOOLogJ 187.7455 28?[&\ na 
459.0000 

:l.X@Log/ 25.5643 33,9[b) na 

283~~:~W~Und~2245.7143 tb;&&a 
. 

1.0000L09~ 
40.0000 

8.8750 /(l.o(b) na 

100.000DU~P 700.000032&C) na 
3200.0000 

Ls 
15o.oooOwld 701.4286 p?adfij na 

2700.000~ 

47.000& 780.7143 q,@(c) na 
4000.0000 

9 
93.OOOOUnd 

3000.0000 
693.2857joc10&.) na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Page: 3 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes g;: 

Fre:Fy 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Coiment 

_______-__- ~~~~~~~~~-~ ~~~~~~~~~~~ ------- ______------------__--------------- ________-____--__------------- -_-______ --------- ---- _-e-v----- ________ _ _______---- 
FLUORANTHENE 8/14 37;;.;;;;Log/ 877.0000 2749149 na na na na na 

PYRENE 9/14 ,;;;:W;lJndd 865.5556 q$@(djna na na na na 
. 





Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____----____________------------------------------------------------------- 
Parameter : ALUMINUM (MG/KG) 
___--_--________--__.----------------------------------------------------- . 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
--__-------_------__------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________------------------------------------------------------- 

Sample Results 
------------__ 

14.0000 
14.0000 

8142.8571 

F:: 
4490.0000 
14600.0000 
8142.8571 
3499.2294 

Background Results 
------------------ 

No samples 

13899.0896 
14490.7859 

0.9265 
0.9638 
0.9265 
0.9638 
0.9340 
0.9340 

0.8740 
0.8420 
oi9093 

LOGNORMALJ 

NA 

lit 



Dataset: UTMP RES 
Media : SOIL EATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________--_--_-_------------------------------------------------------- 
Parameter : ARSENIC (MG/KGI 
--_^_________----_-_____________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ....... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Sample Results 
_-_----------- 

14.0000 
14.0000 
2.2500 

NA 
NA 

1 .lOOO 
3.4000 
2.2500 
0.7901 

Background Results 
_______-____--_--- 

No samples 

Shapiro-Wilk and Probabilty Plot Results: 
________-________--_____________________----------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ,... . . . . . . . . . . . . . 
W-Test - Normal ,,,,,. . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution ,.,. . . . . . . . . . . . . 

Test Results: 

0.9712 
0.9743 
0.9712 
0.9743 
0.9340 
0.9340 

0.8740 
0.9208 
0.9307 

LOGNORMAL/ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Sample Results 

______-_-___________--------------- ---_---_____-_______________________^___ 
Parameter : BARIUM (MGIKGI 
__^__-______________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________----------------------- _^____--____________------------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________----------------------- _______-____________------------ 

C.2 
CI; 
cl 
c 
NJ 
-4 

____---------- 
14.0000 
14.0000 
82.5857 

E 
29.5000 

174.0000 
82.5857 
48.3919 

183.5258 

0.9454 
0.9828 
0.9454 
0.9828 
0.9340 
0.9340 

0.8740 
0.8776 
0.9467 

LOGNORMALJ 

Background Results 
_________---_----- 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
________________________________________----------------------------------- 
Parameter : BERYLLIUM (MG/KGI 
________________--________________^_____----------------------------------- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
--___-----__________-------------------------------------. 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.9267 

0.9259 
0.9647 
0.9259 
0.9647 
0.9340 
0.9340 

0.8740 
0.8380 
0.9065 

LOGNORMALJ 

Background Results 
____-_------------ 

No samples 

K 
NA 

1 
J i 



I 

Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

-___________- - - -____- - - - - - - - - - - - - - - - - - - - - - - - - - ” - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Parameter : CADMIUM (MG/KG) 
_________--___--_-______________________----------------------------------- 

Count ................................ 
Number of Detects ..... . .............. 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_________-_---_-________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_____________-_-________________________----------------------------------- 

Sample Results 
_____-________ 

14.0000 
12.0000 
3.0504 
0.2100 
0.2750 
0.6200 
6.7000 
3.5183 

Background Results 
__________________ 

No samples 

6.6329 
12.7993 

0.9422 
0.9234 
0.9735 
0.9353 
0.9260 
0.9340 

0.8740 
0.9276 
0.8647 

NORMAL/ 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------------------------------------------- 
Parameter : CALCIUM (MG/KG) 
__-________________---------- ____________________-------------------------- 

Sample Results Background Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_________-________-_--------------------------------------- .- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________------------------------------------------------------- 

14.0000 
14.0000 

1669.7857 

K 
610.0000 

2760.0000 
1669.7857 
691.4026 

0.9640 
0.9758 
0.9640 
0.9758 
0.9340 
0.9340 

0.8740 
0.9150 
0.9468 

LOGNORMALJ 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------------------------------------------- 
Parameter : CHROMIUM (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test .- Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______-____________--------------------------- ---__-__--_---______-------- 

CYi 
c2 
cl 
c 
CA 
2 

Sample Results 
-------------- 

14.0000 
14.0000 
20.8500 

Kt 
8.9000 

55.0000 
20.8500 
13.4753 

43.3316 

0.8758 
0.9544 
0.8758 
0.9544 
0.9340 
0.9340 

0.8740 
0.7742 
0.9079 

LOGNORMAL/ 

Background Results 
____-__--_-------- 

No samples 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------------------------------------------- 
Parameter : COBALT (MGIKG) 
--__________________------------------------------------------------------- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________.---------------------------------------------------- . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

14.0000 
12.0000 
7.4607 
2.1000 
2.4500 
3.8000 

13.9000 
8.3250 
4.1911 

W-Test - Table Value . . . . . . . . . . . . . . . . . 0.8740 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 0.8727 
W-Test - Lognormal ,............. . . . . . 0.9144 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

LOGNORMAL/ 

._ 
0.9490 
0.9609 
0.9462 
0.9649 
0.9260 
0.9340 

Background Results 
____-^------------ 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------------------------------------------- 
Parameter : COPPER (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______^_____________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal .. . ................ 

Type of Distribution ................ 

Test Results: 
__---______-________--------------- ____________________-------------------- 

Cl 
cl 
CL, 
c 
0-J 
CJJ 

Sample Results 

14.0000 
14.0000 

136.3857 
NA 
NA 

19.7000 
5 13.0000 
136.3857 
147.3164 

378.7212 
427.5786 

0.8670 
0.9737 
0.8670 
0.9737 
0.9340 
0.9340 

0.8740 . 
0.7573 
0.9395 

LOGNORMAL/ 

Background Results 
_____-_----------- 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
________________________________________----------------------------------- 
Parameter : IRON (MG/KGI 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________---------------------------------- -------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_______--___---------------------------- ____________-_----__--------------- 

cx 
lx 
CY 
c 
L.u 
-F- 

Sample Results 
-------------- 

14.0000 
14.0000 

12480.0000 
NA 
NA 

7700.0000 
23400.0000 
12480.0000 
4446.7568 

pztJg& 
19794.9150 
20172.3992 

0.9321 
0.9717 
0.9321 
0.9717 
0.9340 
0.9340 

0.8740 
0.8723 
0.9394 

LOGNORMAIJ 

Background Results 
______------------ 

No samples 

Ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
________________________________________----------------------------------- 
Parameter : LEAD (MG/KGI 
-;----------------------------.-------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal. ............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
------- -- u----- ____________________----------------------- ------------- 

c3 
c? 
c 
cw 
m 

Sample Results 
________-----m 

14.0000 
14.0000 

156.3071 
NA 
NA 

2.9000 
459.0000 
156.3071 
164.0004 

Background Results 
_________--------- 

No samples 

821.6516 

0.9110 
0.9703 
0.9110 
0.9703 
0.9340 
0.9340 

0.8740 
0.8114 
0.9388 

LOGNORMAd 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------------------------------------------- 

Parameter : MAGNESIUM (MG/KG) 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
______-_____________---------------------- -__-----_--_----___-------------- 

c2 
c 
CJ 
C 
Lu 
cn 

Sample Results 

14.0000 
14.0000 

3434.2857 

K 

2039.0636 
4399.4146 
4570.6586 
7 190.0000 
6788.5453 
6874.0266 

0.8481 
0.9036 
0.8481 
0.9036 
0.9340 
0.9340 

0.8740 
0.7073 
0.8032 

UNDEFINED J 

Background Results 
_______-_-_------- 

No samples 

FE 
NA 

.,I$ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
________________________i_______________------------------------ 

- - - - - - - “ - - -  

Parameter : MANGANESE (MG/KGI 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________-------------------------- _______--------__^----------- 

Sample Results 
________--__-- 

14.0000 
14.0000 

208.9286 
NA 
NA 

110.0000 
440.0000 
208.9286 
91.6485 

2zfEE 
370:5637 

0.9255 
0.9794 
0.9255 
0.9794 
0.9340 
0.9340 

0.8740 
0.8641 
0.9570 

LOGNORMALJ 

Background Results 
__---------------- 

No samples 

Is 
NA 



Dataset: UTMP RES 
.Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
__________________________________^_____----------------------------------- 
Parameter : MERCURY (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal .... . ................. 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
________________________________________----------------------------------- 

Sample Results Background Results 
__________-__- ______-_-_-------- 

14.0000 No samples 
13.0000 
0.3968 ’ 
0.0550 
0.0550 
0.0500 
1.9000 
0.4231 
0.4960 

1.2126 
1.2574 

0.7669 
0.9641’ 
0.8070 
0.9767 
0.9310 
0.9340 

0.8740 
0.6739 
0.9545 

LOGNORMAL/ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
““““_“-““__---___“_““--“------“-”””-””--””””””----“““-“---”””------“--““--” 

Parameter : NICKEL (MG/KG) 
“““-““““_____“_““_“_--“““----“---”””---””-””---““------“-----”--“““-“““-“-” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______““______““____~~~~““““~“~~~~”~~”~””””~~~~~“~“~~~~~~”””~~~~~ ““--“““--- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_____________“_____________________^____~~~~~””~~~“~~~~~~~””~~~~~“““““~~~“” 

Sample Results 
_“_““______“_” 

14.0000 
14.0000 
17.8214 

Kt 
7.5000 

33.1000 
17.8214 
8.7592 

32.2303 
35.9265 

0.9490 
0.9741 
0.9490 
0.9741 
0.9340 
0.9340 

0.8740 
0.8815 
0.9291 

LOGNORMAL/ 

Background Results 
“^“__““_“_““_“_““” 

No samples 

K 
NA 



UTMP RES 
SOIL DATA (0 - 2’) - CTO 129 (NSB-NLON) 
DEFENSE REUTILIZATION AND MARKETING OFFICES 

Dataset: 
Media : 
Group : 
--““_“““__“_-__--_““““-““---““----””--””--””-””-“-“-“---“--”---”““-““--“-“- 
Parameter : POTASSIUM (MG/KG) 
““____“^““““__“““““_____________________””~~~~~~~~“~~““““~~~”~””~“~~“~“““~” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“__“““““_“_““_““__““.~“““““~““~~~~”~””””~~~”~~”~“““““~“~“”~-”-””” . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test . Table Value ................. 
W-Test . Normal ...................... 
W-Test . Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results 
“--“-“-“---“-- 

14.0000 
14.0000 

2490.7143 

K 

3264.7363 
3380.7525 
6520.0000 
5180.7911 
5143.2589 

0.8605 
0.9335 
0.8605 
0.9335 
0.9340 
0.9340 

0.8740 
0.7448 
0.8653 

UNDEFINED J 

background Results 
--“-“-““---““--“-” 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________------------------- ____________________---------------- 
Parameter : SODIUM (MG/KG) 
_____-___-__________---- --_--_______________------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________________------------------------ ______________________^__________ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____--______________---------------- ____________________------------------- 

c’l 
cz 
CZJ 
c 
&‘- 
A 

Sample Results 
__________---- 

14.0000 
11 .oooo 

155.0893 
28.6500 
42.6000 
80.5000 

459.0000 
187.7455 
116.6642 

Background Results 
____________-_---- 

No samples 

a 28666S7 (4% 

347.0019 
446.3288 

0.8139 
0.9095 
0.9358 
0.9861 
0.9220 
0.9340 

0.8740 
0.8840 
0.9658 

LOGNORMAL / 

NA 

1: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_______-____________------------------------------------------------ ------_ 
Parameter : VANADIUM (MG/KG) 
________________________________________----------------------------------- 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
----________________-------------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
____________________----------------------- ----_----___----____------------ 

14.0000 
14.0000 
25.5643 

K 
11.5000 
53.2000 
25.5643 
13.1369 

50.6583 

.- 
0.9390 
0.9728 
0.9390 
0.9728 
0.9340 
0.9340 

0.8740 
0.8723 
0.9314 

LOGNORMAL’ 

Background Results 
____---m---------- 

No samples 

NA 

E 

c:; 
c 
c2 
C 
,r 
Iv 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
--------------------------------------------------------------------------- 
Parameter : ZINC (MG/KG) 
--------------------------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wifk and Probabilty Plot Results: 
--------------------------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal ...... . .... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Vat - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
-----------------------------.~-------------------------------------------- 

c-7 
c 
cl 
c 
-z- 
w 

Sample Results 
------------__ 

14.0000 
14.0000 

2245.7143 

K 

Background Results 
_--------------_-_ 

No samples 

5797.1659 
7533.4161 

28300.0000 
14588.6157 
3748.4855 

0.5362 
0.9161 
0.5362 
0.9161 
0.9340 
0.9340 

0.8740 
0.3229 
0.8602 

UNDEFINED J 

Li:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
__“_______““_______““-““-“-“““--- “_“-“““““__________““--““-“-----”””------- 

Parameter : TRICHLOROETHENE (UG/KG) 
“_“__________“___“_“~“~----“~-“----~--------~~”~-“-~~---“””---------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____“_““_____“______-------------””-””---”--------------“”””------““------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________““--~~“----------------””-----“--------------------“--- 

Sample Results 

14.0000 
8.0000 
7.0714 
2.5000 
6.5000 
1 .oooo 

40.0000 
8.8750 

10.2654 

20.475 1 

0.5291 . 
0.7428 
0.7272 
0.9420 
0.9050 
0.9340 

0.8740 
0.5592 
0.8999 

LOGNORMALv’ 

Background Results 
__________““----“” 

No samples 

Kt 
NA 

I, z J ‘i .P 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
___““_““__““““““““_“““~“““““~“““~~~~””~~~”~~~””“~“~““~~~“~””””””“~““““““““” 

Parameter : BENZO(A)ANTHRACENE (UG/KG) 
__“““_“““-““““-“~~““““““--“““-““-”-”---”-””-”””~““““““-““””-””””--““““““-“” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_““_“___“““__“_“““““““~~~~~~~~~~~~””~””~”””~~~~~~~~““““““”~””~””“““~ ““““““_ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................. 

Test Results: 
_“_“___“_““_“_____________________I_____”~”””-”“-------------”-”“-“--“-““-” 

Sample Results 
------------ 

14.0000 
7.0000 

1820.7143 
175.0000 

11500.0000 

7234.9589 
6294.05 16 

Background Results 
“_““““““““-““-“-“” 

No samples 

0.5011 
0.7315 
0.7506 
0.9463 
0.8990 
0.9340 

0.8740 
0.5834 
0.8896 

LOGNORMAL/ 

FE 
NA 



Dataset: UTMP RES 
Media : solL DATA (0 - 2’) - CT0 129 ~NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________~““~“~““““““”””””~””””~~~~~“~“~““~“““””~”~~~~~~~“““~“~” 

Parameter : BENZO(B)FLUORANTHENE (UG/KG) 
“__““_______________“~“““““““~“~~~~~”~-~~””~”~ “““““_“_““______“““_“~~“““~“” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________~~~~““~““““~~~~””””~””””~”~“~“~““~“““””~~~~”“~~~~“““~~” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
__“~~““““~~““““““~“““““~~““~~““-- -“““““mm-” “““_“_____“__““““_~“““~“~“~~“~~” 

cl? 
c2 
cl 
c 
-r 
cn 

Sample Results 
“_“““““““-“-“- 

14.0000 
7,oooo 

1839.2857 
175.0000 

11500.0000 

3381.3216 
6445.7152 
115oo.oooorn\+ 
7198.5580 q,c 
6330.4535 

Background Results 
“__--“““” “““__“__” 

No samples 

0.6651 
0.8235 
0.7500 
0.9471 
0.8990 
0.9340 

0.8740 NA 

0.5832 0.8857 Lit 

LOGNORMAL J 

‘. 

,:, > 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
“__““_““““_“_____“_“~~“““““~“~““”””””~”~~~ ---“““““__“-“--“““-““-“-“““-“-““” 

Parameter : BENZO(K)FLUORANTHENE (UGIKG) 
_______“____“_______~“““~““““~““”~~~”””~”~~””””““~~“~~“~~~~~~~”~~“““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________“““~““~“~~~~~~~~~”~”~~”~~ “_““““““_____“________________ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
___________________“~“~“~~~“~~~~~~”~~~~~~~~”””~~“~~~““““~””~”~~~~~““~““~“~” 

Sample Results 
““““-“-------- 

14.0000 
7.0000 

1878.9286 
175.0000 

11500.0000 

3454.2053 
11294.4148>mo1/ 
11500.0000 h.4 
7353.7280 
7600.0065 

0.4988 
0.8244 
0.7687 
0.9743 
0.8990 
0.9340 

0.8740 
0.6089 
0.9441 

LOGNORMAL/ 

K 
NA 

Background Results 
““--“““““““-““-“-” 

No samples 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
““““““““-““_““““-“--“---““““““-“---”-””””””-”-”“““““-“““--”-””””““--“-“-““” 

Parameter : CHRYSENE (UG/KG) 
-““-““-““““-““-“““--------““--““-””””””-””-”--”-“““““------------““-““--““” 

Count ..,......,.,...... , . . . . . . . . . . . . . 
Number of Detects ,,......,..,,,.,.,.. 
Average . . . . . . . . . . . . . . . . . . . . . . . ...*... 
Detection Limit - Minimum ..,.,....,.. 
Detection Limits - Maximum . . . . . . . . . . . 
Positive Hits - Minimum . . . . . . . . . . . . . . 
Positive Hits - Maximum . . . . . . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal ,..... 
Upper Confidence Limit - Lognormal . . . 
95th Percentile - Nonparametric....... 
95th Percentile - Normal . . . . . . . . . . . . . . 
95th Percentile - Lognormal . . . . . . . . . . 

Shapiro-Wilk and Probabilty Plot Results: 
“---“““---““““““---““““““““-““““”--”-””------””-““--“-“““”---”””“““-“-““--- 
Corr Coeff - Detected - Normal ,..,... 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal ,...... . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . .,..... . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
““““-“““-““-““““-“-““““““““----“-””--””-””””-””““““--------------“““““--““- 

CL-2 
c.2 
cl 
c 
-r 
03 

Sample Results 

14.0000 
7.0000 

1817.3571 
175.0000 

11500.0000 

3370.4254 
7052.5713 h& 

11500.0000 G\;{ 
7214.9721 
6358.1166 

0.5161 
0.7435 
0.7496 
0.9515 
0.8990 
0.9340 . 

0.8740 
0.5823 
0.9005 

LOGNORMALJ 

Background Results 
_“_“_““_“_-“--“““” 

No samples 

Kt 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_____“_“““______““__“~“~~~~~~~~“~~”~””~~~”””~~~~““““““~““”~~””~”“~““~~~~~~~ 

Parameter : FLUORANTHENE (UG/KG) 
_____“_““_____“___“_____________________~~~~””~~“““~““~““”””””””~“~““~~~~~~ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________________“_““~~~“~“~“~~””~”””~~~~~””~”~~~““~““““”””””””~~~~~~~~~~~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
______“_“___________~~~““~““““““”~”~”~~”””””~”~~~~~~~~~~~”~~~”~”~““~~~~““~” 

c 
c 
Cl 
c 
c 
co 

Sample Results 

14.0000 
8.0000 

1904.0000 
175.0000 

11500.0000 

3460.9908 
7996.6204 2”Qld 
11500.0000 II$ 
7315.2477 
7096.3715 

0.5960 
0.8815 
0.7640 
0.9700 
0.9050 
0.9340 

0.8740 
0.6030 
0.9412 

LOGNORMALJ 

Background Results 
“““““-“-“--“-“-““” 

No samples 

ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 2’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Parameter : PYRENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Sample Results 
““_“_“““““~““” 

14.0000 
9.0000 

1898.5714 
175.0000 

11500.0000 

3479.4303 
7314.2411 

11500.0000 
7392.7714 
6564.8202 

Background Results 
_“““__“_“__““““““” 

No samples 

Corr Coeff - Detected - Normal . . . . . . . 0.5364 
Corr Coeff - Detected - Lognormal . . . . 0.7789 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7615 
Corr Coeff - Total - Lognormal . ...,.. 0.9258 
Corr Coeff - Crit Val - Detected . . . . . 0.9120 
Corr Coeff - Crit Val - Total .,.... . . 0.9340 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.8740 
0.5973 
0.8459 

UNDEFINED J 

NA 

1:: 

c.2 
c 
c3 
c 
a-1 
Q 



Page: 1 

Qnstituent 
_""".."""_~"""""""""."""""" 
ALUMINUM 

ARSENIC 28/28 

BARIUM 

EERYLLlUM 

CADMlUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

Selection of Constituents of Potential Concern 

FrYry 
Range Average 

of Positive Represent. 
Detection Detection Dist Hits Concent. 
"""""__"" """e"-""" """" __"-"_"""" """""--""- 
28/28 

28/28 

25f28 

23128 

28/28 

26/28 

26/28 

28/28 

28/28 

28/28 

28/28 

0.4500und~' 
6.7000 

3.1439 &J(d) 

8~~~.~~~~ogJ1941.0000z~/4c~~ 

6'2OOOLog J 24.4731%0@ 
139:oooo 

3.5OOOLogJ 
29.0000 

8.6462 /t&b) 

5;;.$HJ;'og/' 120.3714 tD(&) 

3g::~~~~og~13988.2,43,~~~) 
. 

2.300010g 
459.0000 

114.0464 37;\(4 

168O.OOOoLsg 3758.9286 7/96M) 
7190.0000~. . 

Test of Exc;;:hthe 
T-Test WRS Test Proportions Percentile 

Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes 
N-accept Ho N-accept Ho N-accept Ho N-No 
na-not na-not na-not na-not 
applicable applicable applicable applicable 

Above 
Back- 

ground 
Y-Yes 
N-No Comwnt 

_““_““ “ “ “ “_ “ “ “ “ “ _ “ “ “ “ ”  “ “ “ - “_ - “ “ “_  “ “__“““_““ ”  _“_“““ ”  “ “ “ “ “ - “ “ “ _ “ “ “ _ “ _ “ “ “ “ - “ - “ “ - “ - “ “ - “ ” ” ”  

na na na na na 

na na na na na 

na na na na na 

na na na na na 

na na na na na 

na na na na 

na na na na na 

na na na na na 

na na na na na 

na na na na na 

na na na na na 

na na na na na 



Page: 2 Table X 
Selection of Constituents of Potential Concern 

FreqoFy 
Range Average 

of Positive 
Constituent Detection Detection Dist Hits 

"""____"_""""""_""""___I______ _______"" """"""""" _""" """-""--"" 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 28/28 

SODIUM 24/28 

VANADIUM 

ZINC 

TRICHLOROETHENE 

BENZO(A)ANTHRACENE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

CHRYSENE 

28/28 

21/28 

28/28 

28/28 

28/28 

14/28 

IS/27 

16/27 

13/26 

16/27 

1lO.OOOOLog/ 244.2143 
603.0000 

6.5OOOUnd/ 19.2536 
104.0000 

Exceed the 
Test of 95th 

T-Test WRS lest Proportions Percentile 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes zcc" 
N-accept Ho N-accept Ho N-accept Ho N-No ground 

Represent. na-not na-not na-not na-not Y-Yes 
Concent. applicable applicable applicable applicable N-No Cement 
"_"""""" - """""-""-"- """"__""_"" """"--"---" -"""-"""""- "_""""_ """"""""""_~"""""""_"~~""~"""""~~"~ 
z*y&j na na na na na 

dtV3[&) na na na na na 

/w(dJ na na na na na 

W;.;;CM&ogJ 2751.0714=(&) na 
. 

9.OOOOLogJ 28.2000 .!t.G[6) na 
63.8000 

25.3000Und~1261.7786 fi&f&)na 
28300.0000 

l.OOOOUnd~ 515.2857 ?&&!-] na 
7100.0000 

72.OOOOUnd~ 541.4667 g@(d) na 
3200.0000 

2o.ooooly 
4000.0000&4s 

568.4615 y&&)na 

93.oooound 
3000.0000 

/ 553.3125 r;006a)na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Page: 3 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile' Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Fre:;lency 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comment 

_______."_""__"""""_"~"""""~"" """""""e" """"""""" ""-- - - """" """"-""-""" """-""""-"" ""_"_""""-- ____-__ """""""""""~."""_""_"~~~""~"""~"""" 

FLUORANTHENE 18127 36.OOOOLog~69~:OOOO i;$&)- ;a----- na na na na 
3700.0000 

PHENANTHRENE 14/27 55.OOOOUbd~448.1429/~I$) na na na na na 
1400.0000 

PYRENE 19/27 47.OOOOLog 
4300.0000 

J833.0000 344o(A)na na na na na 





Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________----------------------------- ___________________------- 
Parameter : ALUMINUM (MG/KG) 
________--__________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____----___________------------------- ____________________________________ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
__________-______--_------------------------ ____________-__-___------------ 

Sample Results 
---__-_------- 

28.0000 
28.0000 

8205.7143 

K 
4490.0000 
14600.0000 
8205.7143 
2919.0034 

Background Results 
______________---- 

No samples 

13702.7789 

0.9653 
0.9825 
0.9653 
0.9825 
0.9620 
0.9620 

0.9240 
0.9171 
0.9472 

LOGNORMAL/ 

E 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 ,(NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
--_________________-------------------------------------------------------- 
Parameter : ARSENIC fMG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________________--------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test-Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________------------------------------------------------------- 

Sample Results 
-------------- 

28.0000 
28.0000 
2.8464 

it 
1 .lOOO 
7.5000 
2.8464 
1.6663 

Background Results 
--_--------------- 

No samples 

5.5875 
5.8497 

0.9149 
0.9815 
0.9149 
0.9815 
0.9620 
0.9620 

0.9240 

E%/ 

LOGNORMALJ 

1: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 I29 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence.Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_________________“_-““----“““------- _““_____“__“_________________ -----__-e- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““_“-“““____________-----“~~--““---- ““___________“_“-“-“------------”-””--” 

Sample Results 

28.0000 
28.0000 
82.4714 

K 
28.0000 
181 .OOOO 
82.4714 
49.0634 

I 63.1807 
I 86.1836 

0.9451 
0.9793 
0.9451 
0.9793 
0.9620 
0.9620 

0.9240 
0.8736 
0.9353 

LOGNORMALJ 

Background Results 
___________------- 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
““““““““““““____““__““““““““““““””””””””””~””~ ““““““““““““““““____““““““““” 

Parameter : BERYLLIUM (MG/KG) 
“““““_____“_________““““““““““““”””””””””””””””“““~““““““”””””””“““““““~“~” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““_““““” ““““__““““““““__““““““““““~” “““_““__““““___“““““““““““““““““”””~””” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
___“““““____“__““““““““““““~““” “““mm”“““““” ““““___““““__““““““““““~“““““““~ 

Sample Results 
““““““““““““~” 

28.0000 
25.0000 
0.5100 
0.1000 
0.3500 
0.2000 
2.2000 
0.5480 

Background Results 
__““““_““““““““““” 

No samples 

1.2271 

0.7540 
0.9279 
0.8130 
0.9757 
0.9580 
0.9620 

0.9240 
0.6787 
0.9576 

LOGNORMA J 

Iii 
NA 

> 
r 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
___““____________“““_______________^____”””””~~““““““““““””””””” ““““““““““S 

Parameter : CADMIUM (MG/KG) 
___““___““______“““_“““““““~~~~“”””””~”””””””””““““““““““”~””” “““““““““““S” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__“““__“_““_“““““““_“““““““““~~~”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
___““______^________““““““““““““””””””””””~~”””““““““““““~””””””“~““““““““” 

c; 
cr.2 
CT) 
c 
c.rI 
co 

Sample Results 

28.0000 
23.0000 
2.6511 
0.2100 
0.9500 

3.3059 
5.3135 
6.7000 
5.9983 

10.2715 

0.8942 
0.9253 
0.9652 
0.9589 
0.9550 
0.9620 

0.9240 
0.9112 
0.9003 

UNDEFINED / 

Background Results 
“““““““““““““““““” 

No samples 

Ii2 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group ‘: DEFENSE REUTILIZATION AND MARKETING OFFICES 
“““__“““____“““_____““~““““““““~”””””””””””””~~~~““““““““”””””””“~““““““““” 

Parameter : CALCIUM (MG/KG) 
““““_““““_“_“““_____““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal ........... 

Shapiro-Wilk and Probabilty Plot Results: 
_“““““““““““““““____“““““““~““““”””””””””””””””“““““““~~“”~”””” ““““““S”“““” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_“_“““““______“_____“““~““““““““””””~~””””~~”~ “““““““““““““““““““““““““““-” 

c:i 
G 
c? 
c 
0 
a 

Sample Results 
“““““““““““_“” 

28.0000 
28.0000 

1941 .oooo 

E 
610.0000 

8320.0000 
1941 .oooo 
1421.4737 

4279.3242 
3895.7528 

0.7744 
0.9624 
0.7744 
0.9624 
0.9620 
0.9620 

0.9240 
0.6354 
0.9456 

LOGNORMAL/ 

Background Results 
“““““““---“““““““” 

No samples 

/it 
NA 

) 
. 

.> 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________““~““““““~“~~”””””””””””~~~“~““““““““”~”””””““““““““““” 

Parameter : CHROMIUM (MG/KG) 
“““_“““““““““_“________________________^”””~”””““““““““““”””””””“~““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__““““““____________““““““““““““”””””””””””””~~~~~“““““““”~”””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““““““““““““““““_“““~“““““““““”””- “““““___““_____“““_“““““““““““““””””””” 

(y, 
t 
c-2 
c 
0) 
A 

Sample Results 
““-““““““““““- 

28.0000 
26.0000 
23.0571 
3.9500 
5.3500 
6.2000 

139.0000 
24.4731 
25.5452 

Background Results 
““““““““““-“““-““” 

No samples 

0.7002 
0.9357 
0.7355 
0.9710 
0.9590 
0.9620 

0.9240 
0.5757 
0.9584 

LOGNORMAL J 

Ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
““““““““““““““““““““““~“““““““““””~”~~”””~”””””““““““““““”””””””““““““““““” 

Parameter : COBALT (MG/KG) 
“_“““““““““““____““““~~~““““““““””””~””””””””””““““““““““”””””””““““““““~“” 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________““““________““““““~““~~“~”””~””””””””””““““““““~“”””””””“““~“~“~” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

“” 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution ,,............. . 

Test Results: 
____““““““““““_““““““““““““““~““””””””””””~~”” ““““_“““““““““~_““““““““““““” 

c.2 
c3 
0 
c 
U-J 

N 

28.0000 
26.0000 
8.1911 
2.1000 
2.4500 
3.5000 

29.0000 
8.6462 
5.3786 

17.0389 
17.8580 

0.8519 
0.9696 
0.8791 
0.9872 
0.9590 
0.9620 

0.9240 
0.7963 
0.9817 

LOGNORMALJ 

Background Results 
“_“_““““““-“-““““” 

No samples 

K 
NA 

I> 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

-9 . 
_“““““““__““““““““_--“““““““““““”””””””””””””-”“-““““““““~””””””““““““““““” 

Parameter : COPPER (MGIKG) 
____________________““““““““““““”””~”””””””~”””““““““““““”””””””“““” ““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““_““““““_______“““““““““““~”””””””””””””””““““““~“““”””””””““~“~“““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
“““““__“_____““““_“_“““““~“““~““””” “_““_““_““““““““““““““““““““““““~~”””””” 

cx 
G 
cl 
c 
CTJ 
tA3 

Sample Results Background Results 
“ “ “ “ “ - “ “ “ “ “ “ “ ”  

28.0000 
28.0000 

120.3714 

iit 
10.6000 

513.0000 
120.3714 
145.1189 

________“““““““““~ 

No samples 

388.3786 

0.8445 
0.9667 
0.8445 

LOGNORMALJ 

NA 

!i 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_““_______“____““““““““““““““““~~””””””””””””””~“““““““““”~”””””~“““““~“~“” 

Parameter : IRON (MG/KG) 
“““_______“____““““_~““““““““““~~~”””””””””””””““““““““““”””””””~““~““““““” 

Count ................................. 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““___“___“~“““““““““““””””” “““__“_“_““_“““““_““““““““““““““~””””” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test-Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
________________““““““““““““““““””””~””””””””””““““““““~~”~”””””“““““““““-” 

Sample Results 
__““““““““-““” 

28.0000 
28.0000 

13988.2143 
NA 
NA 

6480.0000 
37300.0000 
13988.2143 
6592.7637 

ma 

24833:3106 
25244.2644 

Background Results 
___““““_““““““-““” 

No samples 

0.9091 
0.9800 
0.9091 
0.9800 
0.9620 
0.9620 

0.9240 
0.8415 
0.9607 

LOGNORMAL I/ 

ii:: 
NA 

‘\ 

i 

0 

.> 



/ 

Dataset:‘UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_________““““““““_“_“““““““~““““””””””””~~”””~”““““““““““”””””””“““““““~~“~ 

Parameter : LEAD (MG/KG) 
__________“““““_“““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________“““““““““_“_~“““““““““““”””””””””””””~”“~~““~““““”””””””““““““~“““~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______““___“__“““““““““““““““““”””””””~”””””””““““““““~“~””~”””““-““-““““” 

Sample Results 
““-““““““““““” 

28.0000 
28.0000 

114.0464 

K 
2.3000 

459.0000 
114.0464 
141.3011 

Background Results 
“---“-“““““““““““” 

No samples 

563.5759 

0.8749 
0.9881 
0.8749 
0.9881 
0.9620 
0.9620 

0.9240 
0.7554 
0.9597 

LOGNORMAL J 

ii2 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Parameter : MAGNESIUM (MG/KG) 
_______________“““““““““““““““““”~””””~~””~””””“““““-“““-””----- “““““-““““” 

Sample Results 

Count ................................. 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

28.0000 
28.0000 

3758.9286 

Ii:: 

WUCL 

1834:4468 
4349.3210 
4477.1401 
7 190.0000 
6776.5936 
7295.0638 

Corr Coeff - Detected - Normal . . . . . . . 0.9344 
Corr Coeff - Detected - Lognormal . . . . 0.9640 
Corr Coeff - Total - Normal . . . . . . . . . . 0.9344 
Corr Coeff - Total - Lognormal . . . . . . . 0.9640 
Corr Coeff - Crit Val - Detected .,... 0.9620 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9620 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal .,,... ,,.,. ,.,........ 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
___“___““““____““““““““““““““~~“””””””””””~””””““““““~~~“”””””””““““““““““” 

0.9240 
0.8521 
0.9068< O.tt\( 

Background Results 
_““““““““““““--““” 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
““““““““___““““___““““““““““““““”””””””””””””””““““““““““”””””””“““““~““““” 

Parameter : MANGANESE (MG/KG) 
““““““““______“___““““““““““““““”””””~”””””””””“““~““““““””””””~““““““““~“” 

Count 
................................. Number of Detects .................... 

Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ............... ..;. 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““^“““““_______“____~“““““““““““””””””””””~””””““““““““““~”””” ““““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

................ . Type of Distribution 

Test Results: 
“““_““““____________~~~“““““““““””~””””””””””””““““““““““~””””””“““““~““““” 

Sample Results 
-““““““““““““” 

28.0000 
28.0000 

244.2143 

K 
110.0000 
603.0000 
244.2143 
110.6497 

Background Results 
“““““““““““““““““” 

No samples 

426.2331 
444.6694 

0.9386 
0.9928 
0.9386 
0.9928 
0.9620 
0.9620 

0.9240 
0.8897 
0.9815 

LOGNORMALJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Parameter : MERCURY (MGIKGI 

Sample Results Background Results 
-““““““““-“““” ““_““““““__““_“““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

.“. Shapiro-Wilk and Probabilty Plot Results: 
__“““__________“_“““““““““““““~~”””””””””””~”””“““““~~“““””~””””““““““- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total 1 Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

.“” 
0.5999 
0.7777 
0.7647 
0.9697 
0.9520 
0.9620 

W-Test - Table Value . . . . . . . . . . . . . . . . . 0.9240 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 0.6104 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 0.9322 

Type of Distribution .., . . . ...’ . . . . . . . 

Test Results: 
___““___“““_________““~~““““““““”””””””””~~””””““““““““~“””-””””“““““““-““” 

28.0000 
21 .oooo 
0.2877 
0.0500 
0.0950 
0.0500 
1.9000 
0.3633 
0.3854 

No samples 

0.8353 

LOGNORMALI/ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_________““““““““““““““““““~““““”~”””””””””””””““““““““““”””””””“““““~~“““” 

Parameter : NICKEL (MGIKG) 
____________““_““““_““““““““““““”””~”~~”””~””””““““““““““”””~~””“~~“~“““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk end Probabilty Plot Results: 
______________“““““_“““““~““““““””””””””””””~”~““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______““““““““““““_~“““““““““““~~~”””””””””””~“““““~““““”””””””““““““““““” 

c’:; 
c 
lx? 
c 
U-J 

CD 

Sample Results 
“““““““““““““” 

28.0000 
28.0000 
19.2536 

NA 
NA 

Background Results 
“_“““““““-““--“--” 

No samples 

._. . 
qiEJ#$.ti 

18.5440 
25.2217 
23.5548 

104.0000 
49.7585 
42.0557 

0.7341 
0.9497 
0.7341 
0.9497 
0.9620 
0.9620 

0.9240 
0.5729 
0.9106 

UNDEFINED/ 

Iii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Parameter : POTASSIUM (MG/KG) 
“““__““““___________“““~~“~“““““”””~~””””””””~”““““““““““”””””””““““““““““” 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_“_““_“_“““““““_““““““““““““““““”~”~~~~”””””””~“~““““~“““”””””””““““““~~~ . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

. ”  

W-Test - Table Value . ,...,,. . . . . . . . . . 
W-Test - Normal ,... . . . ,,., . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
____“““____“_“____“““““““““~““““”””””””””””””””““““““““““””””””~~~~” ““““““” 

28.0000 
28.0000 

2751.0714 

iit 
1050.0000 
6520.0000 
2751.0714 
1509.7396 

5654.9944 

0.9418 
0.9872 
0.9418 
0.9872 
0.9620 
0.9620 

0.9240 
0.8782 
0.9588 

LOGNORMALJ 

Background Results 
-“““““““-“““““““-” 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_______-____________----------------------------------------------- ^___---- 
Parameter : SODIUM (MG/KG) 
_________-__________------------------------------------------ ------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val -‘Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_____---_--_______--------------------------- _____--_-------_____---------- 

C’ 
cz 
cl 
c 
--.I 
2 

Sample Results 
______-------- 

28.0000 
24.0000 

578.5250 
28.6500 
42.6000 
80.5000 

5860.0000 
668.8417 
1107.3474 

Background Results 
_____________----- 

No samples 

0.6154 
0.9454 
0.6601 
0.9894 
0.9570 
0.9620 

0.9240 
0.4714 
0.9777 

LOGNORMAL / 

Kt 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
--___---____-_______------------------------- ______________________________ 
Parameter : VANADIUM (MG/KG) 
---_________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______________-__________________ _____-______________--------------------- 

c.3 
CJ 
c-3 
c 
‘4 
rw 

Sample Results 
-------------- 

28.0000 
28.0000 
28.2000 

NA 
NA 

9.0000 
63.8000 
28.2000 
14.2473 

Background Results 
_________________- 

No samples 

58.2260 

0.9680 
0.9911 
0.9680 
0.9911 
0.9620 
0.9620 

0.9240 
0.9301 
0.9718 

LOGNORMAL/ 

NA 

Ii:: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____________________---------------------------------------”--------------- 

Parameter : ZINC (MG/KG) 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .. . ........................... 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_____---____________------------------------------------------------------- 

Sample Results 
-------------- 

28.0000 
28.0000 

1261.7786 

Background Results 
______------------ 

No samples 

2971.6153 
1176.4791 

28300.0000 
10001.2451 
1836.0916 

0.4489 
0.9117 
0.4489 
0.9117 
0.9620 
0.9620 

0.9240 
0.2361 
0.8472 

UNDEFINED J 

1:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - lo’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal ............... 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““““““_““““““““--““““--“-””””---”-”””””-----““-“-“”””-”-------“““-“” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

28.0000 
14.0000 

260.3214 
2.5000 

15 .oooo 

1340.4792 
691.7369 
66.2313 

7 100.0000 
2465.4096 

87.5879 

0.4388 
0.7438 
0.4062 
0.8052 
0.9340 
0.9620 

0.9240 
0.1979 
0.6825 

UNDEFINED J 

Background Results 
““““““------“““““” 

No samples 

i:: 
NA 

> 

. . 

> 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
___________““__““““_____________________”~”~~~~“““““““~~~~~~~~~~““““““““““~ 

Parameter : BENZO(A)ANTHRACENE (UG/KG) 

Count .,.*.*....,.*.*,................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ., 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“_“““““““““____““““_““~~~~~“““““”””~~~~~~~~~~~~~~“““““~~“~~~””””““““~~~~~~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ,.,. . . . . . . . . . . . . 

Test Results: 

Sample Results 
“““““““““““--- 

27.0000 
15.0000 

1337.2963 
175.0000 

11500.0000 

Background Results 
______--““““““-““- 

No samples 

m 200. 00 (&& 

2614.7820 
2195.7811 
2320.6437 

11500.0000 
5638.6126 
4024.8388 

0.5775 
0.8589 
0.7041 
0.9492 
0.9370 
0.9600 

0.9230 
0.5176 
0.8974 

UNDEFINED/ 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’1 - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
“““““_“““““-““_“““““““-----““““-----”””-”””””--““““““-“-“”---”-”“---““““““” 

Parameter : BENZO(B)FLUORANTHENE (UG/KG) 
----“-“-“““-“-““-“-““““-“““““-“-----”””””””-----“““““-““-””””---““--““--““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum ........... . .. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_-““““““““““““““““__““““““““““““””””---”””””---““-“-““----””-”””----“““““-” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test .Results: 
“--“““-““,“-----““““---““---“--“”-”-”~--””---””“““---“-““””””----“““-““-“-- 

Sample Results 

27.0000 
16.0000 

1436.2593 
17!=I.n000 

2282.5931 
3148.7283 >n\sc __..A , .b 

flrt 11500.cruuu 
5676.6946 
5221.4540 

0.6628 
0.9022 
0.7291 
0.9769 
0.9400 
0.9600 

0.9230 
0.5537 
0.9608 

LOGNORMAL J 

Background Results 
“^““________“_““__ 

No samples 

E 
NA 



Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
____“_______“_______““““““““““““””””~”~~~~~~~””““~~~~~“““”~~~~~~~“““““““““” 

Parameter : BENZO(K)FLUORANTHENE (UG/KG) 
______“““““__“““_“““____________________””””””~~~~~“““““~”~”~”””~~“~~~~~~~~ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ..... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_““““____________“_“““~~~~~~~~~“””~~~~~~~”””~~~~~“~““~“““”””””””~~“” “_“_““” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______““““____“““““~~“~~~““““““~””~””””””””~~”“““~~~~~“~”””””””“------“-“” 

CL 
cs 
c? 
C 
-4 
U 

Sample Results 
““-““““““““““” 

26.0000 
13.0000 l 

1463.0769 

175.0000 
11500.0000 

Background Results 
___“--“*“““---“““” 

No samples 

Git?Ezz 4000 00 cc& 

2682.7339 
2361.7025 
4446.7953&n+ 
11500.0000 
5876.1742 Irtf 

5933.45 18 

0.5380 
0.8832 
0.7456 
0.9884 
0.9310 
0.9590 

0.9200 
0.5749 
0.9725 

LOGNORMAL / 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLONI 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
_~““________“_____““““““~~~~~~“~”””””””~~~~””””~~“~““~~~~~~”~”””” 

““““_““_“_ 

Parameter : CHRYSENE (UG/KG) 
““““_-_____““____“““----“-““““““”””----””””-”--“““------“”””””””“““------“” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___“_““_____““______.~““““~~~~~~””””~~~~~””””~~~~~“““““““””~””””~“““~“” . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________~~“““~“~“~“~~~~”””~~~””””””~~“~““~~~~~~~~~~~““““““““~~” 

Sample Results 
____“““““_“~“” 

27.0000 
16.0000 

1357.7037 
175.0000 

11500.0000 

Background Results 
-“““-------““---“- 

No samples 

2604.0414 
2212.6622 
2288.4646 

11500.0000 
5641.3518 
4049.7351 

0.6055 
0.8518 
0.7080 
0.9441 
0.9400 
0.9600 

0.9230 
0.5231 
0.8862 

UNDEFINED / 

NA 

Ii; 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______“____“_____“““““““~“~~ “___““_____““““_“““_~~~~~~~~~~~~~~” ““_“S”“““““S 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““_““_______________““““““““~~~~~~”””~”~~””””””“““~““-“““”””””””“““-------- 

Sample Results 

27.0000 
18.0000 

1450.2593 
175.0000 

11500.0000 
36.0000 

3700.0000 
694.0000 

2607.9805 

5227.6096 

0.6683 
0.9533 
0.7339 
0.9859 
0.9450 
0.9600 

0.9230 
0.5597 
0.9706 

LOGNORMAL J 

1:: 
NA 

Background Results 
__““_““_“___“_“--^ 

No samples 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 

Parameter : PHENANTHRENE (UG/KG) 
-----““““-----““““““““““-“-“-“““-”””-”””----”------““““““-”””””-“---““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 

. Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal ........... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““____““““““““__-“““““-““--“”””---”--””””””““-----““-”””””--“““““““---” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““““““““““““““““_“~~~~“~““~~~~~~””””””~~”””””““““~““~“~~~”~~~~~~~““““““~~ 

CL:1 
G 
c3 
C 
co 
0 

Sample Results 
“---------“““” 

27.0000 
14.0000 

1278.8519 
175.0000 

11500.0000 

q!EtJ8&% 

2585.4115 
2127.6938 
2141.0928 

11500.0000 
5531.8537 
3778.6431 

0.6673 
0.8346 
0.6807 
0.9495 
0.9340 
0.9600 

0.9230 
0.4869 
0.9043 

UNDEFINED / 

Background Results 
“““““_“___--“-“___ 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : DEFENSE REUTILIZATION AND MARKETING OFFICES 
“_“_““““-“---“““_“““““““““----“----””-”~--””--”“““““-----”””””””-“““““““““- 
Parameter : PYRENE (UG/KG) 
“““““_““““““-“______---““““-“““--”--”---”””””””-“-“--““-“-------““““““““““” 

Count .*.*,,.............,...,...,,... 
Number of Detects . . . . . . . . . . . . . . . . . . . . 
Average *,,......*...*.....*.......... 
Detection Limit - Minimum . . . . . . . . . . . . 
Detection Limits - Maximum . . . ,..,.... 
Positive Hits - Minimum . . . . . . . . . . . . . . 
Positive Hits - Maximum . . . . . . . . . . . . . . 
Average Of Positive Hits . . . . . . . . . . . . . 
Standard Deviation . . . . . . . . . . . . . . . . . . . 
Upper Confidence Limit - Normal ..,... 
Upper Confidence Limit - Lognormal . . . 
95th Percentile - Nonparametric....... 
95th Percentile - Normal . . . . . . . . . ...,. 
95th Percentile - Lognormal . . . . . . . . . . 

Sample Results Background Results 
“-““-“-““““--- ---------““““““““” 

27 -0000 No samples 
19.0000 

1542.2963 
175.0000 

11500.0000 
47.0000 

4300.0000 
833.0000 

2638.3115 

ati 

5882.3188 
5344.6200 

Shapiro-Wilk and Probabilty Plot Results: 
““______“““““““_____-““““-“---““””””--”---”---”““““““““““---”-----“-““““--- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.6680 
0.8971 
0.7531 
0.9692 
0.9470 
0.9600 

0.9230 
0.5864 
0.9386 

LOGNORMAL J 

NN: 
NA 





RISK ASSESSMENT SPREADSHEET - INCIDBJTAL INGESTION OF SOIL 

SITE NAME: Site 6 - DRMO 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/13/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OURINED BELOW. 

MPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVBJl) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEtGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLlTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: 50 
.:: .; $50 

IR: 0 
EF: EF: 1 
Fi: ..b;j’ Fi: . ., 
ED: ” 6 ED: ... .. 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): f.‘:;..,:<.:: $!9q’ AT(NON): ; . ..365 

DETERMINECONVERSION FACTORS: 
ADULT: YOUM: ADULT/YOUTH (CANCER RISK): 
CF: 1.47E-07 (AVG ANNUAL DOSE) CF: 2.74E-09 (AVG ANNUAL DOSE) CF: 1.26E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 6 - DRMO 
MPOSURE SCWARIO: Full-Time Employee (Suface Soil), CTE 
CALCULATE DOSES: 

CHEMICAL 
YOUlH ANNUAL ADULT ANNUM LIFETIME AVERAGE RFD CSF 

C(MG/KG) BlOAVAlLABILllY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MO/KG/DAY) (KG-DAY/MG) 

1,1,2,2-Tetrachloroehane 
Vinyl chloride 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenz(&h)anthacene 
Indeno(1,2,3-+d)pyene 
Aroclors 
1.2,3,4,67,8-HpCDD 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chomlum 

Manganese 
Thallium 
Vanadium 
Zinc 

0 1 O.OOEtOO b.OOEtOO O.OOEtOO 2.00E-01 
0 1 O.OOEtOO O.OOEtOO O.OOE to0 1.90EtOO 

3.2 1 O.OOE too 4.70E-07 4.04E-06 7.30E-01 
2.1 1 O.OOEtOO 3.06E-07 2.65E-06 7.30EtOO 
2.7 1 0.00Et00 3.96E-07 3.41E-06 7.30E-01 

0 1 O.OOEtOO O.OOEtOO O.OOE to0 7.30EtOO 
2 1 O.OOEtOO 2.94E-07 2.52E-06 7.30E-01 

1.5 1 0.00Et00 2.20E-07 1.69E-06 2.00E-05 
0 1 O.OOE too O.OOE to0 O.OOEtOO 

- 

7.7 
2.6 1 O.OOEtOO 4.11E-07 3.53E-06 3.00E-04 MOE+00 

0.61 1 O.OOEtOO 6.95E-06 7.70E-09 5.00E-03 4.30E to0 
4.1 1 O.oOE to0 6.02E-07 5.17E-08 5.00E-04 

20.4 1 O.OOEtOO 4.17E-06 3.56E-07 5.00E-03 
+.soE SlL 
4¶6i+” I 

260 2sclE-iL 0.31 1 O.OOEtOO 4.55E-06 3.91E-09 z 
0 1 O.OOEtOO O.OOEtOO O.OOE too 7.00E-03 

2250 1 O.OOE to0 3.30E-04 2.64E-05 3.00E-01 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO 
o.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
0,OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

o.oOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtCC 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
iite 6 - DRMO 
3POSUAE SCENARIO: Full-Time Employee (Suface Soil), CTE 
WERMRIE HAZARD INMCES AND CANCER RISK 

HAZAkD INDEX HAZARD INDM 
:H EMICAL YOUTH ADULT 

,1,2,2-Tetrachloroelane O.OOE to0 O.OOE to0 
rinyl chloride O.OOEtOO O.OOEtOO 
lenzo(a)antkacene o.ooEtoo O.OOE to0 
lenzo(a)pyrene 0.00Et00 O.OOEtOO 
lenzo(b)fluoranthene O.OOEtOO O.OOEtOO 
Iibenz(ah)antlracene O.OOE to0 O.OOEtOO 
ndeno(l,2,3-cd)pyene O.OOEtOO O.OOEtOO 
woclors 0.00Et00 l.lOE-02 
,2,3,4,6,7,&HpCDD O.OOEtOO O.OOEtOO 

INCREMENTAL 
CANCER RISK 

O.OOE to0 
O.OOEtOO 
2.95E-08 
1.93E-07 
2.49E-06 
O.OOEtOO 
1.64E-08 

+&E-w 1.8989e- 6a 
0.00EtOO 

.._ . . . . . . -... 

Wimony 
rrsenic 
lefyllium 
:admium 
X-romium 

Y.““L. Y” ..-_- -- .,...“_ * “., 

O.OOE to0 2.63E-03 O.OOEtOO 
O.OOE to0 1.37E-03 5.30E-09 
O.OOE to0 1.79E-05 3.31E-06 
O.OOEtOO 1.20E-03 O.OOEtOO 
O.OOE to0 9.34E-04 0.00Et00 

ffanganese 
‘hallium 
fenadium 
‘inc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OTAL 

O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO l.lOE-03 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 
o.ooE to0 O.OOEtOO O.OOEtOO 
o.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.oOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OoEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OoE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 

O.OOE+OO - jl-05e-2 -4vaewY 3.71 c-71. 





FWX ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WTH SOIL 

SITE NAME: Site 6 - DRMO 
LOCATION: NSS-N.ON, aoton, CT 
DATE: 01/15/96 

QUANTITATIVE EVALUATIMV PERFORMED FOR CADMUM, DIOMNS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEM CPLS OF CONCEAN ARE ADDRESSED WPLITATIVELY, 

EXPOSURE SCENARIO: Full-Tlme Employee (Surface WI), CTE 

RELEVANT EQUATION: CEX= (CxSAxAFxAElSxEFxED)/(BWxATxlE6) 

#HERE: C = CONCENTRATION IN SolL (MG/KG) 
SAl = YOUTH 9(IN SURFACE AREA (SQ Cf@DAY): ..o 
SA2 = ADUT SKIN SURFACE AREA (sQ CM/DAY): * 3990 
AF = ACHERENCE FACTOR @lG/SQ CM): 0.2 

143s = ABSORPTION FRACTION: Cd: 0.01 
(DECIMAL FRACTION) Dioxins: 0.03 

PCSS: 0.06 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): i 
EF2 = ADLLT EXPOSLRE FREWENCY (DAYS/YEAR): 

:. 
,150 

ED1 = YOlJfH EXPOSURE DURATION (YEARS): i 
ED2 = ADLLT EXPOSURE WRATION (YEARS): 
Fd = FRACTI CN OF SOIL FROM SOlRCE AVAlLABLE ” .!I: 

FOR DERMPL CONTACT : 

BWl = BODY WEIGHT AWLESCENT VG): 1 
B&2 = EICDY WfZlGHl- ADUT Q(G): 
AT1 = AVERAGINGTIME (DAYS), NONCARCINOGENS (YOUTH): 2 s ,,,.3;8 
AT2 = AVERAGINGTIME (DAYS), NCNCARCINOGENS (ADUeT): : 2190 
AT3 = AVERAGING TIME PAYS), CARCINOGENS: 25550 

XTERMINE CONVERSON FACTORS: 
DEX = (C)*(‘SA SQ CM)*(AF MG/SQ CM)*(ASS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(SWKG)/(l KGbE6 MG) 

DOSEyouth = (CFl )*(C)* (ASS) CFl = O.OOE+OO CANCER WSK = (CF3)*(C)*(ABS) CF3= 1.91 E-07 
WSEachlt = (CF2)*(C)*(ABS) CF2 = 2.23E-06 



c 
C 
C 
C 
a 
0 

#SK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
5lte 6 - DRMO 
EXPOSURE SCENARIO: Full-Time Employee (Surface Soil), CTE 
ZALCLLATE WSES: 

ABSORPTION ANNUAL YOUTH ANNUAL ADWT LIFETIME AVERAGE RFD 
ZHEMlCAL C MWGI FRACTION DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/WJDAY) (MG/KC$/DAY) p<G?:AY,MG) 

lrahs 1.5 0.06 O.OOE+OO 2.01 E-07 1.726-08 2.00E-05 
1 a,3,4@,7fH-WC’D 

- lEtb* 
0 0.03 O.OOE+OO O.OOE+OO O.OOE+OO 

2dmlum 4.1 0.01 0.00E+00 9.15E-09 7.04E-09 -lTWLN- 2.5w 
- f.q3E+: 

O.OOE+oo O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
0.00E+00 O.OOEtOO O.OOEtOO 
O.OOE+Oo O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO . 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE+OO O.OOEtOO 
0.00Et00 O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



C 
C 
c 
C 
C 
u 

31% ASSESSMEM SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
3lte 6 - DRMO 
3POSURE SCENARIO: Full-Time Employee (Surface Soil), CTE 
XTERMINEHAZARDlNDlCEfSANDCANCERRISK: 

ZHEMICAL 

Vcclas 
12,3P,6,7,8-t-@CDD 
%dmlum 

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 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER FWK 

O.OOEtOO l.OOE-02 
O.OOEtOO 

- !*7es-B* 
O.OOEtOO O.OOEtOO 

O.OOEtOO ckw+es-SBbbC-3 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoEtoo O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.ObEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 

'OTAL 0.00Et00 +‘=-=i#E-2 m 1,72t-0+ 





RISK ASSESSMENT SPFWWSHEET - INClDeJTAL INGESTION OF SOIL 

SITE NAME: Site 6 - DRMO 
.OCATION: NSB-NLON. Groton, CT 
DATE: 01/13/96 

iAZARD INDICES AND INCREMENTAL CANCER RISK6 ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES lliROUGH PICA INGESTION ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCEEIARIO: Full-Time Employee (Suface Soil). RME 

RELEVANT EQUATION: IEX- (CxlR xFixBlOxEFxED)/(BWxATxlE6) 

NHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WOGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAltABlLlTY 

:NTER INPUT PARAMETERS: 
4DULT: YOUTH: 

IR: 100 IR: 0 
EF: ,&j EF: 1 
Fi: Fi: 
ED: :.. “’ . . 2;. ED: .: 
Bw: 70 Bw: 1 
AT(CAR): 25550 AT(CAR): 25559 
AT(NON): ‘.: . . 1125 AT(NON): 365, 

IETERMWE CONVERSION FACTORS: 
!DULT: YOUTH: ACULT/YOUTH (CANCER RISK): 
CF: 5.67E-07 (AVG ANNUAL DOSE) CF: 2.74E-09 (AVG ANNUAL DOSE) CF: 2.10E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
site 6 - DRMO 
EXPOSURE SCWARIO: Full-Time Employee (Suiace Soil). RME 
CALCULATE DOSES: 

YOUM ANNUM ADULT ANNUAL LIFETIME AVERAGE RFD 
CHEMICAL C(MG/KG) BlOAVAfLABlLlTY DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

1.1,2,2-Tetrachloroelhane 0 1 O.OOE to0 O.OOEtOO O.OOEtOO 
Vinyl chloride 0 1 O.OOE to0 O.OOEtOO O.OOEtOO 
Eenzo(a)anthracene 3.2 1 O.OOEtOO 1.88E-06 6.71E-07 
Benro(a)pyrene 4 1 O.OOE to0 2.35E-06 6.39E-07 
Benzo(b)fluoranthene 2.7 1 O.OOE+OO 1.59E-06 R66E-07 
Dibenz(e.h)antfracene 0 1 0.00Et00 O.OOEtOO O.OOEtOO 
Indeno(l,2,3-cd)pyene 3.6 1 O.OOEtOO 2.11E-06 7.55E-07 

CSF 
(KG-DAV/MG) 

2.00E-01 
1.90E+OO 
7.30E-01 
7.30EtOO 
7.30E-01 
7.30EtOO 
?.30E-01 

2t30 I 

1.50EtOO 
4.30EtOO 

0 1 O.OOEtOO O.OOEtOO O.OOEtOO 7.00E-03 
28300 1 0.00E+00 1.66E-02 5.93E-03 3.OOE-01 

O.OOE to0 O.OOEtOO O.OOE too 
O.OOE to0 O.OOEtOO O.OOEtoO 
O.OOE to0 O.OOEtOO O.OOEtOO 
0.99EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 o.ooEtoo O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.oOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtoO 



Site 6 - DRMO 
U(POSURE SCENARIO: Full-Time Employee (Suface Soil), RME 
DETERMINE HAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

1.1,2,2-Tetrachloroethane O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOE+OO 
O.OOEtOO O.OOEtOO 

O.OOE to0 O.OOEtOO 4.90E-07 
O.OOE to0 O.OOE+OO 6.12E-06 
O.OOEtOO O.OOEtOO 4.13E-07 
O.OOEtOO O.OOEtOO O.OOEtOO 

Indeno(l,2,3-cd)pyene O.OOEtOO O.OOEtOO 5.51 E-07 

5.46E-03 8.81E-07 
7.16E-05 5.50E-07 

O.OOE+OO 
O.OOE+OO 

O.OOE to0 
0.00E+00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO 5.54E-02 0.00E+00 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE to0 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 





RkX ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: site 6 - DFlMo 
LOCATION: NSB-N-ON, Ctoton, CT 
DATE: 01/15/w 

QUANTITATIVE EVALUATION PERFORMED FOR CADMUM, DIOXINS, AND PCBS ONY. 
MPOSURES TO OTHER CHEM C&S OF CONCERN ARE ADDRESSED WPLITATIVELY. 

EXPOSURE SCENARIO: Full-Time Employee (Surface Soil). RME 

RELEiVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(BWxATxlE6) 

C = CONCENTRATION IN SOIL (MG/KG) 
SAI = YOUTH 9(IN SURFACE AREA (SQ CkiUDAY): 
S/V = ADUT SKIN SURFACE MEA (kl CM/CIA@ 
AF = ADHERENCE FACTOR &lG/SQ CM): 

3600 
1 

MIS = ABSOR’TION FRACTION: 
@ECIMAL FRACTION) 

Cd: 0.01 
a0dns: 0.03 
PCBB: 0.06 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSURE DURATION (YEARS): 
ED2 = ADLLT EXPOSURE CURATION (YEARS): 

i 
L I?? 

: ., ., ..i 
. . .25- 

Fd = FR4CTlCN OF SOIL FROM SOUFICE AVAILABLE 4 
FOR CERMAL CONTACT 

BWl = BODY WEIGHT ADOLESCENT (KG): . . . ., .: ,. 
BVM = BODY WEIGHT ADUT v(G): 70 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YWTH): ..:.. : . ..‘a $65 
AT2 = AVERAGINGTIM: (DAYS), NONCARCINOGENS (/‘OUT): .,:. $86 
AT3 = AVERAGING TlME (DAYS), CARCINOGENS: 25550 

CETERMllrE CCNVERSlCN FACTORS: 
CEX = (C)*(SASQ CM)*(AF MG/SQ CM)*(AElS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKF)/(l KG/lEG MG) 

CJOSE~CUUI = (CFl)*(C)*(AEIS) Ml = O.OOEfOO CANCEA FUSK = (CF3)*(C)*(ABS) cF3= 7.97E-06 
DOSEacblt = (CI%)*(C)*(ABS) cF2= 2.23E-05 

I 



c 
I C 

11X ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
site 6 - DRMO 
XPOSURE SCENARIO: Full-Time Employee (Surface Soil), RME 
XLCUATE WSES: 

ABSORPTION ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE RFD 
:HEMICAL C WY‘=) FRACTION DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAy) @CGy;AY,MG) 

4-CCICXS 11 0.06 O.OOE+OO 1.47E-05 5.26E-06 2.00&05 HeE+e6 2ww 
22,3,4fV,8-W’~~ 0 0.03 O.OOE+OO O.OOEtOO O.OOE+OO IA 1173a+i 

Iadmlum 4.1 0.01 O.OOE+OO 9.15E-07 3.27E-07 -L?tx- 5 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 
o.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO o.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEt 00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
o.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
0.00Et00 O.OOE+OO O.OOEt 00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



K ASSESSMENT SPREADSHEET - MRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 
z8-DRMO 
‘OSURE SCENARIO: Full-Time Employee (Surface Soil), RME 
rERMlM HAZAW) INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
EMICAL YOWH ADULT CANCER RlSK 

3lOrS O.OOE+OO 7.36E-01 
3,4,6,7,8-@JCDD 

- w!A-5 * 
O.OOEtOO O.OOEtOO O.OOEtOO 

lmlum O.OOEtOO -weE-@-.g.b(oE-2 o.ooEtoo 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtoo O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+oo 
0 O.OOEtOO O.OOEtOO O.OOE+Oo 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOE+OO O.OOEt 00 
0 0.00Et00 O.OOE+OO O.OOEt00 
0 0.00Et00 O.OOEtOO O.OOEtOo 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+oo 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO 0.00Et00 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOEtOO 0.00E-C00 

-AL OBOE+ oo - 973L- I w iaSk- * 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 6 - DRMO 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/13/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED’BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Construction Worker (AR Soil), CTE 

RELEVANT EQUATION: IM = (C x IR x Fix BIO x EF x ED)/(BW x AT x 1 E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENl) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEJGHT (KG) 
AT = AVERAGING TIME (DAYS) 
El0 = BlOAVAllABlLlTY 

ENTER INPUT PARAMETERS: 
4DULT: YOUlH: 

IR: 240 IR: 0 
EF: 
Fi: 

.’ : ! ‘ho EF: I 
.0.5 

” y ,, 
Fi: .I 

ED: ED: ‘.-I 
8W: 70 8W: 1 
AT(CAR): 25550 AT(CAA): 25559 
AT(NON): ,... -. 365 AT(NON): 365 

lETERMiNE CONVERSION FACTORS: 
4DULT: YcwlH : ADULT/YOUTH (CANCCR RISK): 
CF: 3.76E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 537E-09 
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1ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
;iie 6 - DRMO 
XPOSURE SCFEIARIO: Construction Worker (All Soil). CTE 
XCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD CSF 
:H EMICAL C(MG/KG) BIOAVAILABILITY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG-DAY/MG) 

!,1.2,2-Tetrachloroelhane 0.23 1 OOOEtOO 8.64E-08 1.23E-09 200E-01 
linylchloride 0.52 1 O.OOEtOO 1.95E-07 2.79E-09 1.90EtOO 
%3nzo(a)anthracene 1.4 1 O.OOEtOO 5.26E-07 7.51E-09 7.30E-01 
%enzo(a)pyrene 1.6 1 O.OOEtOO 6.01E-07 8.59E-09 7.30EtOO 
senzo(b)fluoranthene 2.7 1 O.OOEtOO l.OlE-06 1.45E-08 7.30E-01 
Xbenz(ah)anthacene 0.13 1 OOOEtOO 4.88E-OfI 6,98E-10 7.30EtOO 
ndeno(l.2,3-cd)pyene 1.6 1 O.OOEtOO 6.01E-07 8.59E-09 7.30E-01 
iroclors 1.9 1 O.OOEtOO 7.14E-07 l.O2E-08 2.00E-05 
1,2,3,4,6,7,8-HpCDD 0.00067 1 O.OOEtOO 252E-10 3.60E-12 

Wimony 
ksenic 
kfyllium 
:admium 
Xromium 

ItA, 
ulanganese 
rhallium 
lanadium 
llnc 

5.5 1 O.OOEtOO 
3.4 1 O.OOEtOO 1.28E-06 1.82E-08 3.00E-04 1.50EtOO 

0.66 1 O.OOEtOO 2.48E-07 3.54E-09 5.00E-03 4.30EtOO 
2.7 1 O.OOEtOO l.OlE-06 3.45E-08 50OE-04 
30 1 O.OOEtOO 1.13E-05 1.61E-07 5.00E-03 

* 2:. 
de99 ?-ST4 

204 1 O.OOEtOO 1.07E-04 1.52E-06 -tlwem 3,%5-d/ 
0.36 1 O.OOEtOO 1.35E-07 1.93E-09 8:00E-05 
34.6 1 0.00EtOO 1.30E-05 1.86E-07 7.00E-03 
1260 1 O.OOEtOO 4.73E-04 6.76E-06 3.00E-01 

0.00EtOO 0.00EtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO 0.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO 
O.OOEtOO o.oOEtoo 0.00EiOO 
0.00EtOO 0.00EtOO O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00E400 0.00EtOO 
O.OOEtOO O.OOEtOO O.OoEtOO 
O.OOEtOO OOOEtOO 0.00EiOO 
0.00EiOO O.OOE+OO O.OOEtOO 
O.OOEtOO o.oOEtoO O.OOEtOO 
0.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO 0.00EtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
We 6 - DRMO 
EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 
Kl'ERMWEHAZARDlNMCESANDCANCERRISK: 

HAZARD INDEX 
:H EMICAL 

HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

1,1,2,2-Tetrachloroethane O.OOEtOO - lmDES6 
linylchloride O.OOEtOO 

2.W-10 
0:00E+OO 5.30E-09 

3enzo(a)anthracene O.oOEtOo O.OOEtOO 
3enzo(a)pyrene 

5.49E-09 
O.OOEtOO O.OOEtOo 6.27E-06 

3enzo(b)fluoranIhene O.OOEtOO O.OOEtOO l.O6E-06 
Iibenz(e,h)anthacene O.OOEtOO O.OOEtoo 5.09E-09 
ndeno(l.2.3~cd)pyene O.OOEtOO O.OOEtOO 6.27E-09 
Wxlors O.OOEtOO 3.57E-02 +%9s+e I*OZE-$5 
1,2,3,4,6,7,&HpCDD O.OOEtOO O.OOEtOO 5.61E-09 

n 

Wimony O.OOEtOO 517E-03 
ksenic O.OOEtOO 
kyllium 

4.26E-03 2.74E-06 
O.OOEtOO 4.96E-05 1.52E-06 

:admium O.OOEtOO 203E-03 
Xxomium 

O.OOEtOO 
O.OOEtOO 225E-03 O.OOEtOO 

tianganese O.OOEtOO 
rhallium O.OOEtOO 
lenadium 

O.OOEtOO 
O.OOEtOO 1.66E-03 

Iinc 
O.OOEtOO 

O.OOEtOO 1.56E-03 O.OOEtOO 
0 O.OOEtOO O.OOEtOo 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEiOO O.00Et00 O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtoO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoo O.OOEtOO 
0 O.OoEtOO o.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.ooEtOO O.OOEtOo O.OOEtOO 
0 O.ooEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 0.00Et00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOo O.OOEtOO 
0 O.OOEtOO o.OOEtoo O.OOEtOO 

‘OTAL O.OOE+QQ _C ~%k-~ &g&.&p 1,54E-? TV 





RISK ASSESSMENT SPREADSHEET - DiRECT DERMAL CONTACT WITH SOIL 

SITE NAME: Site 6 - ORMO 
LOCATION: NS3-NON,(3-omn,CT 
DATE: 01/15/w 

CUANTlTATlVE EVALUATION PERFORMED FOR CADMUM, DIOXINS, bND PCBS ONY. 
EXPOSURES TO OTHER CHEMCPLS OF CONCERN AFiE ADDRESSED QUPLITATIVELY. 

EXPOSURE SCENARIO: CDflStrUCtiDfl Wok6f (itI1 Soil). CTE 

RELEVANT EQUATION: cEX= (CxSAxAFxABSxEFxED)/(BWxATxlE6) 

IYHEE: C = CCNCENTRATlON IN SolL @&/KG) 
SAl = YOCITH 9<IN SURFACE AREA (SQ CMDAY): 
S/+2 =ADUTSKlNSlJffACEPREA(SQCM/DA~: 
AF = ADHERENCE FACTOR (TblC$%i CM): 

ASS = ABSDFf’TlON FRACTION: Cd: 
(DEClbh’L FRACTION) ixlxlns: 

PCBS: 

0 
3600 

0.2 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YusR): 
ED1 = YOUI-H EXPOSURE DuRATloN (YEARS): 
ED2 = ADUT EXPOSURE DURATION (YEARS): 
Fd = FRACTION OF SOIL FROM SDUACE AVAILABLE 

FOR DERMPL CONTACT 
ElWl = EDDY WEIGHT A-SCENT (KG): 
SW2 = BODY WEIGHT AEUT KG): 
AT1 = AVERAGING TIME (DAYS), NONCAFiCINDGENS (YOUTH): 
AT2 = AVERAGING TIME (DAYS), NONCAFiCINM;ENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CAAC1NOGENS: 

ETERMINE CONVERSION FACTORS: 
CEX = (C)*(SA SQ CM)*(AF M3’SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(EWKG)/(l KG/lee MG) 

WSEyu~ttl = (CFl)*(C)*(ABS) Ml = 0.00E+00 CANCER RISK = (CF3)*(C)*(AES) G=3= 1.7QE-0% 

WSEachlt = (CF2)*(c)*(AE!S) cF2= l.l9E-06 

1 



RI% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WlTH SOIL (PAGE TWO) 
Site 6 - DRMO 
EXPOSURE SCENARIO: ConsirucUon Waker (All Soil), CTE 
CALCUATE WSES: 

ABSORPTION ANNUAL YOUTH ANNUAL ADII_T LIFETIME AVERAGE RFD CSF 
CHEMlCAL C (MWGI FRACTION DOSE (MG/KGjDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MQKG/DAY) (KG-DAYIMG) 

PrOClCRl 1.9 0.06 O.OOEtOO 1.36E-07 1.94E-09 2.OOE-05 m tE+O* 
1,2,3,4,6,7,8-&CDD 0.00067 0.03 O.OOE+OO 2.39E- 11 3.42% 13 i56E+m-l.m6+~ 
Qdmlum 2.7 0.01 O.OOE+OO 3.21 E-08 4.59E- IO 

0.0OE+00 O.OOE+OO O.OOE+OO 
-2.SE-5 . 

O.OOE+OO 
o.o0E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.oOE+OO 
O.OOE+OO 
O.OOEiOO 
O.OOE+OO 
0.OOE+00 
0.00E+o0 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
o.oOE+OO 
O.oOE+OO 
O.OOE+OO 
O.OOE+OO 
0.O0EtOO 
O.OOE+OO 
O.OOE+OO 

O.OOEtOO 
O.OOE+OO 
o.oOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
o.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.oOE+OO 
o.oOE+OO 
o.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 

o.OOE+OO 
O.OOE+OO 
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SUMMARY OF COC SELECTION 
SITE 7 TORPEDO SHOPS - SURFACE SOIL (MGIKG) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 
Detection (2) Detection (21 

Location of 
Maximum 

Range of 
Nondetects (3) 

Risk-based COC 
Screening Level (4) 

ssl. SSL Migration to Selected 
inhalation (5) Groundwater (6) es COC? 

Rationale 

1 ,1-Dichloroethene 116 0.003 7MW4S 0.007 - 0.011 1.1 0.04 0.03 N 2 

Acetone 216 0.011 - 0.027 7TB13 0.011 - 0.041 780 62000 8 N 2 

Methylene chloride 316 0.005 - 0.011 7MW4S 0.007 - 0.011 85 7 0.01 N 2 

Tetrachloroethene 116 0.011 7MW4S 0.007 - 0.011 12 11 0.04 N 2 

Toluene 4111 0.003 - 0.006 7TBlO 0.0011 - 0.011 1600 520 5 N 2 

Xylenes, total 4/l 1 0.0005 - 0.011 7MW4S 0.0011 - 0.011 16000 320 74 N 2 

2-Methylnaphthalene 316 0.023 - 0.17 7MW4S 0.35 - 0.45 N 1 

Acenaohthene 216 0.72 - 0.79 7MW4S 0.35 - 0.45 470 200 N 2 

cl3 Acenaphthylene 216 0.028 _ 0.055 7TBlO 0.35 - 0.45 N 1 

c.3 Anthracene 216 1.1 - 1.3 7TBlO 0.35 - 0.45 2300 4300 N 2 

CD Benzofalanthracene 416 0.036 - 2.7 7TBlO 1 0.35 - 0.36 0.88 0.7 Y 3 

Benzo(a)pyrene ! 416 1 0.061 - 1.9 1 7T810 1 0.35 - 0.36 1 0.088 ! 1 4 1 Y 1 3 
1 

I 416 1 0.048 - 3.2 1 7TBlO 1 0.35 - 0.36 1 0.88 I I 4 1 Y 1 3 416 1 0.057 - 1.3 1 7MW4S 1 0.35 - 0.36 1 1 N 1 1 I 

8enzofk)fluoranthene 1 216 1 0.035 - 0.51 1 7MWlD 1 0.35 - 0.36 1 8.8 ! ! 4 1 N 1 2 
I 

8enz.oic acid I 316 1 0.057 - 0.13 1 7MW4S 1 1.7 - 2.2 I 31000 I I 280 1 N 1 2 Carbazole 215 1 0.84 - 0.66 1 7MW4S 1 0.35 - 0.38 1 32 0.2 1 N i 2 I 

Chrysene 

Di-n-butyl phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran - 

Diethyl phthalate 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cdjpyrene 

Naphthalene 

Phenanthrene 

Pyrene 

4,4’-ODD 

416 0.038 - 2.4 7TBlO 0.35 - 0.36 88 1 N 2 

216 0.02 - 0.022 7TBl3 0.35 - 0.45 780 100 120 N 2 

116 0.063 7MWlD 0.35 - 0.38 0.088 11 N 2 

2!6 0.34 - 0.35 7MW4S 0.35 - 0.45 31 2 . ?J 

116 14 7MW7S 0.35 - 0.45 6300 520 110 N 2 

516 0.018 - 3.8 7TBlO 0.36 310 980 N 2 

216 0.66 - 0.71 7MW4S 0.35 - 0.45 310 160 N 2 

416 0.05 - 1.2 7TBlO 0.35 - 0.36 0.88 35 Y 3 

216 0.26 - 0.31 7MW4S 0.35 - 0.45 310 30 N 2 

416 0.063 - 4.3 7MW4S 0.35 - 0.36 N 1 

516 0.023 - 4.2 7TBlO 0.36 230 1400 N 2 

216 0.0061 - 0.025 7MW7S 0.021 - 0.036 2.7 0.7 N 2 

A7-COCXLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - SURFACE SOIL IMGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of 
Detection (21 

Range of Location of Range of Risk-based COC SSL 
Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) 

SSL Migration to Selected Rationale 
Groundwater (6) as COC? 

4,4-DDE 116 0.01 7MW7S 0.021 - 0.037 1.9 0.5 N 2 

4.4’-DOT 216 0.0054 - 0.0067 7MW4S 0.021 - 0.037 1.9 80 1 .o N 2 

216 0.013 - 0.035 7MW7S 0.02 1 - 0.037 N 1 

l/6 0.0088 7MW4S 0.021 - 0.037 N 1 

116 0.0047 7MW4S 0.011 - 0.013 0.14 I 0.3 0.06 N 2 

116 0.032 7MW4S 0.11 - 0.19 33 I 62 N 2 

816 3730 - 13700 7MWlD 7800 U-N .a 4 

216 5.6 - 19.4 7MWl D 3 - 3.3 3.1 I Y 3 

Endosulfan sulfate 

Endrin ketone 

Heptachlor 

Methoxychlor 

Aluminum 

Antimonv 

Cadmium 216 

Calcium 616 

Chromium (j&al) 616 

Cobalt 416 

Copper 616 

Iron 616 

Lead 816 

Magnesium 616 

Manganese 616 

Mercurv 116 

Nickel 816 

Potassium 616 

Silver 216 

Sodium 616 

Thallium II6 

Vanadium 316 

Zinc 616 

TPH 616 

‘I 

i 
.I’ 

1.1 - 3.5 7TB9 0.43 380 15 Y 3 

23.2 - 159 7MWlD 550 350000 32 N 2 

0.21 - 0.58 7MWID 0.2 - 0.22 0.15 690 180 Y 3 

0.48 - 4.6 1 7MWID 1 0.4 - 0.46 1 3.3 I 920 ! 6 1 Y 3 

849 - 5830 1 7MWID 1 I I I 1 N 1 1 

6.8- 18.4 I 7MWlD I 33 (7) I 140 (71 I 1917) I N I 2 - 

4.7 - 14.8 7MWl D 2.3 - 3.5 470 N 2 

9.2 - 39.8 7MWl D 290 N 2 

4580 - 21600 7MWl D 2300 +td *q 

4- 16.8 7TB13 400 (8) N 2 

1510- 6440 1 7MWlD 1 I I I 1 N 1 1 

87.7-367 1 7MW4S 1 -a8 19n I Y I 3 

0.11 7MW7S 0.1 - 0.12 2.3 7 3 N 2 -. 
5.1 - 14.4 7MWl D 160 6900 21 N 2 

1020- 5360 1 7MWID 1 I I I 1 N 1 1 

0.5 - 5.5 I 7MWlD I 0.4 - 0.65 I 33 1 N 1 2 

60.9 - 708 7MW4S N 1 

0.26 7MW4S 0.2 - 1 0.55 (9) 0.4 N 2 

7.7 - 45.8 7MWlD 14.3 - 31.9 55 N 2 

13.8 - 133 7MW4S 2300 42000 N 2 

28 - 367 IEf325-MW06 1 I 500 (10) I 1 2500 (101 1 N 1 2 

A7 COC.XLS 
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SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - SURFACE SOIL (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Footnotes; 

1 

2 

3 

4 

5 

6 

7 

8 

3 

10 
’ , 

Results in mglkg unless otherwise noted. Surface soil designated as soil 1 No toxicity criteria available; exposure to chemical will be addressed in 

from depths of 0 to 3 feet. uncertainty section of risk assessment. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated sampleslresults not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

Thallic oxide. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

If USEf’A Re im I doe not adw.&c tgtnti#a#m t~aalu&o~ 
of +hk c ~t,nn;ca\. 9 

CTDEP guidance (CTDEP, October 3, 1995). 

. 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE71 rORPED0 SHOPS - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I 

IAcenaohthene 

Chemical 
Organics (u&/kg) 
I,1 -Dichloroethene 
Acetone 
Methylene chloride 

Toluene 
Xylenes, total 
2-Methylnaphthalene 

ITetrachloroethene 

I 

I 

790 

Maximum 

I 

I 

380 

Average 

I 

I .~ . .^,, 

3 4.75 
27 12.5 
11. 6.4167 

6 2.8185 
11 3.9695 

170 147.1667 

I 11 I 6.0833 

b 
Acenaphthylene 55 142.1667 
Anthracene 1300 528.3333 
Benzo(a)anthracene 2700 960.1667 

. . , I 1900 764.3333 
Benzo(b)fluoranthene ! 3200 1168.8333 
Benzo(g,h,i)perylene 
Bento(k)fluoranthene 

I 1300 

510 
I 575.3333 

209.1667 1 

IDi-N-butvl ohthalate 

Benzoic acid 

Dibenzo(a,h)anthracene 

Phenanthrene 

IDibenzofuran 

Carbazole 

Pyrene 

Chrysene 

Diethyl phthalate 
IFluoranthene 

4,4’-DDD 
4,4.-DDE 

Fluorene 
Indeno(l,2,3-Cdjpyrene 

.- 

I 350 I 243.3333 

I 3800 I 1359.6667 

INaphthalene G 

I 

130 

63 

4300 

22 

516.1667 

! 
I 

1498 

660 

! 

133.6667 

4200 

160.5 

369 

1449.5 

2400 

! 

25 

862.1667 

14000 

15.85 

! 

10 

2491.6667 

15.4167 

710 356.6667 
1200 540.8333 

2 I 310 I 223.333: 

4;4’-DDT ! 6.7 ! 12.85 
I Endosulfan sulfate I 35 I 18.75 I 
Endrin ketone 
Heptachlor 

Methoxychlor 
lnorganics (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 

6.8 I 14.8833 
4.7 7.7833 
32 I 75.3333 

13700 8106.6667 
19.4 5.2083 
3.5 2.0667 
159 81 .0167 

I 

Beryllium 0.58 0.315 
Cadmium 4.6 0.9883 
Calcium 5830 2178.1667 

A7-EXP .XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Ctintinued) 
SITE 7 TORPEDO SHOPS - SURFACE SOIL 
NSB-NLON, GROTON, CONNECTICUT 

r 
“.. .___ 

Chemical I Maximum I Average 1 
lnorganics (mg/kg) (Continued) 

. 

,,---- 

A’I_EXP.XLS 



SUMMARY OF COC SELECTION 
SITE 7 TORPEDO SHOPS - ALL SOIL (MG/KGt (II 

NSB-NLON, GROTON, CONNECTICUT 

Risk-based COC 
Screening Level (4) 

SSL 
Inhalation (51 

SSL Migration to 
Groundwater (6) Nondetects (3) 

1.1 0.04 0.03 N 2 

4700 6900(11) N 2 

780 62000 8 N 2 

22 0.5 0.02 N 2 

780 11 14 N 2 

85 7 0.01 N 2 

12 11 0.04 N 2 

1600 520 5 N 2 

16000 320 74 N 2 

0.023 - 0.17 1 7MW4S I 0.35-0.5 N 1 

39 N 2 

470 200 N 2 

2300 I I 4300 N 1 2 

0.68 0.7 I Y I 3 

0.055 - 1.3 7TBlO 0.35 - 0.5 

0.036 - 2.7 t 7TBlO i 0.35-0.5 

0.068 4 Y 3 

0.88 4 Y 3 

N 1 

6.6 4 N 2 

31000 280 N 2 

46 210 11 N 2 

1600 530 68 1 N 2 

0.033 -1.9 7TBlO 0.35 -0.5 

0.021 - 3.2 7TBlO 0.35 - 0.5 

0.021 - 1.3 7MW4S 0.35 -0.5 

o.oG- 0.52 --I 71812 I 0.35-0.5 

0.027 - 0.66 7MW4S 0.35- 0.47 32 0.2 N 2 

0.025 - 2.4 7TBlO 0.35 -0.5 88 1 N 2 

0.02- 0.17 7TB4 0.35- 0.47 780 100 120 N 2 

0.068 11 N 2 

31 N 2 

8300 520 110 N 2 

310 I I 980 N 2 0.018 -3.6 7TBiO 0.36 -0.5 

f37-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - ALL SOIL (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Frequency of Range of Locatlon of 
Detection (2) Detection (2) Maximum 

Fluorene 5129 0.043 - 0.71 7MW4S 

Indeno(l,2,3cd)pyrene Q/29 0.024 -1.2 7TBlO 

Naphthalene 2129 0.26-0.31 7MW4S 

Phenanthrene Q/29 0.025 -4.3 7MW4S 

Pyrene 14129 0.021 -4.2 7TBlO 

4,4’-DDD 4124 0.0044 - 0.025 7MW7S 

4$-DDE 4124 0.0054 -0.21 7TB3 

4.4’-DOT I 4124 0.0054 - 0.026 7TB16 

Aroclor-1254 1124 I 0.66 1 7MW2S 

Endosulfan sulfate 2124 0.013-0.035 7MW7S 

0 Endrin aldehyde 2114 0.0055 7TBBl7T07 
c 

c 
Endrfn ketone II24 0.0068 7MW4S 

c Heplachlor 1124 0.0047 7MW4S 

c Methoxychlor 1124 0.032 7MW4S 

‘cm Aluminum 29129 3730-20000 7MWB.S 

Antimony 11127 5.1 - 19.4 7MWID I7T02 

Arsenic I 26129 0.82 - 8.1 7MWQS 

Barium 29/29 1 17.4-506 1 7MW6S 

I Beryllium 1 26129 1 0.21 -1 I 7TBl 

Cadmium 14/29 0.47 - 5.1 7TBl 

Calcium 29/29 BOO-5830 7MWl D 
. . 

Chromium ( 8 a 29129 8.8 -61.1 7MW6S 

Cobalt 24129 4.7 - 19.2 7MW6S 

Copper 29129 7.6-45 7Tl37 

Iron 29129 4580-32900 7MW6S 

Lead 23129 3.3 - 27.5 7T012 

Magnesium 29129 1510-19500 7MW6S 

Manganese 29/29 60.7 - 725 7MW6S 

Mercury 5/29 0.11 - 1.2 7MW10S 

Range of 
i Nondetects (3) 

Risk-based COC 
Screening Level (4) 

0.35 - 0.5 310 160 N 2 

0.35 -0.5 0.88 35 Y 3 

0.35 - 0.5 310 30 N 2 

0.35 -0.5 N 1 

0.36 - 0.5 230 1400 N 2 

0.02 - 0.047 2.7 0.7 N 2 

0.02 - 0.047 1.9 0.5 N 2 

0.02 - 0.047 1.9 00 1.0 N 2 

0.2 - 0.47 0.16 Y 3 

0.02 - 0.047 N 1 

0.035- 0.047 N 1 

0.02- 0.047 1 I I 1 N 1 1 

0.0098 -0.024 0.14 0.3 0.06 N 2 

0.098 -0.24 39 62 N 2 

7800 -WV +I- 

3- 18.2 3.1 Y 3 

1.6 - 4.6 0.43 390 15 Y 3 

550 350000 32 N 2 

0.2 -0.23 0.15 890 180 Y 3 

0.4- 1 3.9 920 6 Y 3 

N 1 

39 (7) 140 (7) 19(7) Y 3 

1.8-3.9 470 N 2 

290 N 2 

2300 ‘f-h! ad 

2.5- 9.1 400(B) N 2 

N 1 

_ i au- 146 Y 3 

0.1 - 0.14 2.3 7 3 N 2 

. . 

..I 
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SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - ALL SOIL (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detectlon (2) Maximum Nondetects (3) Screening Level (4) lnhalatlon (5) Groundwater (6) as COG? 

Ratlonale 

I 

Nickel 29/29 5.1 - 42.1 7MW6S 160 6900 21 N 2 

Potassium 29129 575 - 18400 7MW6.S N I 

Selenium II29 0.77 7TS5 0.44 - 0.65 39 3 N 2 

Silver 1 O/29 0.5 - 5.5 7MWl D 0.4 - 2.4 39 N 2 

Sodium 26129 54.8 - 700 7MW4S 103 N 1 

Thallium 4129 0.26 - 1 7MW6S 0.2 - 1.2 0.55 (9) 0.4 Y 3 

Vanadium 24129 7.7 - 06.7 7MW6S 14.3 - 36.4 55 Y 3 

Zinc I 29/29 1 13.6-133 1 7MW4S I 2300 I I 42000 I N I 2 
TPH 13122 t 26-696 i 7MWBS t 11.1-14.2 1 500 (10) I 2500110) I Y I 3 

2 

3 

4 

5 

6 

Results in mglkg unless otherwise noted. All soil designated as soil 

from depths of 0 to 10 feet. 

1 No toxicity criteria available; exposure to chemical will be addressed in 
_..,” 

uncertainty section of risk assessment. 
1: 

Sample and duplicate counted as separate samples. Non-validated, rejected, 2 Maximum is less than the COC screening level. 

composite, and excavated samples/results not used in risk assessment. 3 Maximum is greater than or equal to the COC screening level. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20. 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use IUSEPA, July 14, 1994). 

Thallic oxide. 

10 CTDEP guidance (CTDEP, October 3, 1996). 

11 Calculated using SSL guidance (See Appendix F.3). 

B7-COC.XLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 7 TORPEDO SHOPS - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 1 
Organics bglkg) 
I,1 -Dichloroethene 3 6 
2-Butanone 32 8.1346 
Acetone 170 23.9231 

Benzene 4 4.5606 
Carbon disulfide 5 6.1154 

Methylene chloride 420 27.8846 
Tetrachloroethene 18 5.6346 
Toluene 8 4.4494 

Xylenes, total 11 4.6819 
2-Methylnaphthalene 170 191.8462 
4-Methylphenol 560 215 
Acenaphthene 790 234.8077 

Acenaphthylene 55 184.1538 
Anthracene 1300 274.6154 

Benzo(a)anthracene 2700 388.4615 

Benzo(a)pyrene 1900 338.6154 
Bento(b)fluoranthene 3200 440.8462 
Benzo(g,h,i)perylene 1300 288.9615 
Benzo(k)fluoranthene 520 201.7692 
Benroic acid 130 676 

Bis(2-Ethylhexyl)phthalate 740 212.5 
Butyl benzyl phthalate 26 194.8462 
Carbazole 660 235.5294 

Chrysene 2400 360.6154 

Di-N-butyl phthalate 170 148.7308 
Dibenzo(a,h)anthracene 63 194.9231 
Dibenzofuran 350 207.7692 

Diethyl phthalate 14000 726.8846 
Fluoranthene 3800 492.3462 
Fluorene 710 244.7692 

Indeno(l,2,3-Cdjpyrene 1200 279.5 
Naphthalene 310 209.4231 
Phenanthrene 4300 583 
Pyrene 4200 506.5385 
4,4’-DDD 25 14.6364 
4,4’-DDE 210 I 23.2864 

4,4’-DDT 26 14.9818 

Aroclor-1254 660 183.8636 
Endosulfan sulfate 35 16.4091 
Endrin aldehyde 5.5 17.1538 
Endrin ketone 6.8 15.3545 
Heptachlor 4.7 7.8636 
Methoxychlor 32 77.9545 

3ilOd I 
B7-EXP .XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 7 TORPEDO SHOPS - ALL SOIL 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 
lnorganics (mg/kg) 

I 

T--x, 

;‘--? 

3ueLJ2 B7-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER (lJG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 
Detection (2) Detection 12) 

Location of 
Maximum 

Range of 
Nondetects (3) 

Federal 
MCI. (4) 

State 
MCL (5) 

Risk-based COC Selected 
Screening Level (6) as CQC? 

Rationale 

1 ,I ,l -Trichloroethane B/34 2 - 42 7GW3S 5- 10 200 200 130 N 2 
1,l -Dichloroethane 6134 2 - 30 7GW3S17GW3D 5-10 81 N 2 
2-Butanone 1134 10 7GWBS 10 190 N 2 
. .._.a.. 1 r-a q.l ‘)I)\A,AC ,n hr.,-. e.1 1 4-Metnyw-pentanone 
Carbon disulfide 

Chlorobenzene 

Chloroform 
.a .I I- .- -LI--?A- mernyrene cnwnoe 
Trichloroethene 
_a-..* . 

I ,154 I LI I ,U”“Wa I I” I I I ‘I” IV L 

2134 2 1 7GW3S17GW9S 1 5-10 I 100 N 2 
I ‘134 I 

I, 3 I 7GW3D I 5- 10 1 100 I 100 1 3.! 9 N 2 I 1 ,JV ,‘)A I I A I 7C\AlQC I It- jn I 1nn 171 I ‘AA ‘7’ ’ n, ,%a..“” " .., .-- ,., , I"",,, , V. 15 Y 3 
31-1 I 1 A 7C\A,QC I C _ id I * I c I A 4 hl 9 

l 

I J,JLt I I --r I ,V..“” I Y 17 I I i) I 9, I , I” , L 
1134 I 1 I 7GW3S I 5-10 I 5 I 5 1.6 1 N 1 2 

I .,“” .I -7C\A,?E ,A 7c I -,c n ** I ” I 0 i ,4-urcnlorooenzene ,154 L IU”I.J.3 1 v, ,Y 13 “.=tLt 1 .a 
P-Methylnaphthalene 1134 9 7GWBS 10 N 1 
Acenaphthene 2134 2-4 7GWBS 10 220 N 2 

I hl I , I l/Pt V.0 IU..“” .” I” 
l/34 0.8 7GWBS 10 1100 N ; 
7134 0.5 - 2 7GW3D17GWlOS 25 - 50 15000 N 2 
1 I34 380 7GW5S 10-68 6 6 4.8 Y 3 
4134 0.5 - 2 7GWBS 10 _ 370 N 2 

Acenaphthylene 
Anthracene 

Benzoic acid 

Bis(2-ethylhexyl)phthalate 

Di-n-butyl phthalate 

Dibenzofuran 
-. _. . * ., . . uietnyl pntnalare 
-. 
tluorene 
Phmanthrann 

I L,J4 I L-v I I”“““.2 , 

;; 
I I I ID” 1 I” , L 

1134 6 7GWBS I I I 1 N 1 1 1 
I 

I 0.8 - 2 I 7GW3D I 10 I I 2200 N 2 

3l.L - .a”.%“” ,Y..“Y L”.” ” . . -., e-v ,-,, 3700 TN 435 
13-108 7GW3S 12-25 6 6 1.5 Y 3 
2.1 - 112 7GW4S 2 - 10.7 50 50 0.045 Y 3 

10.8 - 585 7GW5D 10.4 - 24.5 2000 2000 260 Y 3 

‘16 Y 3 I 1134 I 1.5 - 3.3 I 7GW5D I 1 I 4 I 4 I 0.0 
a1.z.n I ,‘)E ,BE I 7c\wan 111.77n I a< 

1 0”L” - ,aovv , lV”“il” I I I I I” I 
1 6.42104 1 7GW5D 3 - 11.3 1 100 I 100 I 18 (91 Y 3 

--0 N 2 I I . IRA I 4.4-41.7 1 7GW5D I 3 - 10.3 I I I 22 



SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER (UGIL) (1 I 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (21 Maximum Nondetects (3) MCL (4) MCL (5) Screening Level (6) as CQC? 

Rationale 

Copper 17134 2.3 - 797 7GW5D 2 - 6.9 1300(10) - 150 +N r3-5 
iron 27134 140-81800 7GWlD 22.3 - 96.7 300 (8) - 1100 +A/ a5 
Lead 14134 2.3 - 84.1 7GW5D 2 - 12.4 15 (10) - Y 4 

Magnesium 34134 821 -29300 7GW5D N 1 

Manganese 34134 8.3 - 7630 7GW5D 50 (8) - -+-0 Y 3 

Mercury 2134 0.99 - 3 7GW5D 0.2 2 2 1.1 Y 3 

Nickel 2134 24.3 - 94 7GW5D 7 - 24.6 100 100 73 Y 3 

Potassium 31134 970 - 29100 7GW5D 2300-3090 N 1 

Selenium 3134 1.2 - 18.8 7GW4S l-5 50 50 18 Y 3 

Silver 2134 5 - 38.9 7GW3S 2-7 100 (8) 50 18 Y 3 

Sodium 34134 3250 - 194000 7GW10S N 1 

Thallium 4134 2.8 - 11 7GWllS l-10 2 2 0.26 (11) Y 3 

Vanadium 7134 7.5 - 114 7GW5D 3-20 26 Y 3 

Zinc 23134 6.4 - 412 7GW5D 2 - 23.8 5000 (8) - 1100 N 2 : 

TPH 217 700 - 1200 7GW8S 500 500 (12) 500 (12) Y 3 

Footnotes: 

1 Results in uglL unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA. May 1996). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk,of 1 E-6 (USEPA Region ill, October 20, 1995). 

7 Total trihaiomethanes. 

8 Secondary MCL. 

9 Hexavaient chromium. 

10 Action Level. 

11 Thaliic oxide. 

12 CTDEP guidance (CTDEP, October 3, 1995). 

Rationale De- . . . 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 No COC screening level available; maximuln is greater than 

or equal to Action Level for drinking water. 

u7 COC.XLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

1 Chemical 
Organics lug/L) 
1 ,l ,I-Trichloroethane 
1,l -Dichloroethane 
1.1 -Dichloroethene 

I Maximum I Average I 

17.5 I 5.7024 
13.8333 5.4286 

3.5 I 4.5357 2:Butanone 7.5 5.1786 ..---. 

4-Methyl-2-pentanone 13 5.5714 
Carbon disulfide 3.5 4.6429 
Chlorobenzene 4 475 

Chloroform 
Methvlene chloride 

. . - 
3.8333 4.7976 

4.5 47143 . . . . .- 
Trichloroethene 2.8333 4.7262 
1,6Dichlorobenzene 4 4.9286 
2-Methylnaphthalene 7 5.1429 
Acenaphthene 3 4.8571 
Acenaphthvlene 
Anthr&ene j 

2.75 
1 

4.8393 
2.9 4.85 

Benzoic acid 13.5 15.7369 
Bis(2-ethylhexyl)phthalate 192.5 20.5 
Di-n-butvl Dhthalate 3.5 44179 . . . . . - 
Dibenzofuran 2 4.7857 
Diethyl phthalate 3 4.8571 
Fluorene 3.5 4.8929 
Phenanthrene 5.5 Fin.?57 

Aluminum 36350 4182.8512 
Antimony 40.1667 9.6994 
Arsenic 56.75 6.7792 
Barium 416 84.6851 
Beryllium 1.9 0.6929 
Boron 184.5 66.5161 
Cadmium 2.2 1.4345 
Calcium 78650 31739.1667 
Chromium f-ir+al \ 63.3 8 RI13 

\ 

’ ” ’ - 
, I I 

--.- 
I 

-.-. .- 

Cobalt I 25.4 I 5.4732 
CoDDer 

Iron’ 
I 480.5 I 471476 I I .-. . . . mJ 

I 50750 I 9829.3036 
Lead I 5185 -1 fiRI 

I - ..-- -.- . . - 

Magnesium I 20900 7526.5 
~ Manganese 5000 890.9655 
1 Mercury 1.995 0.2354 
~ Nickel 53.15 8.8197 
~ Potassium 20300 6303.0357 
Selenium 2.1652 

3mJl5. I .XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
lnorganics (ug/L) (Continued) 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
MiScellaneous (ug/L) 

ITPH 

IMaximum 1 Average 1 

13.6333 2.1821 
173500 66507.8571' 

6 2.7024 
75.25 1 I .5869 
264.5 51.9482 

I 950 I 483.3333 I 

NmJ 16 
U7-EXP.XLS 



I 24130 9.3 - 153 I 7GW10S 1 6 - 24.2 I 2000 I 2000 I 260 I 111 81 I 

Chemical 
Frequency of Range of Location of Range of Federal State 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (5) 

Risk-based COC Selected 
Rationale 

Screening Level (6) as COC? 

1 RI30 55.9- 14200 7GW2S I 5.3 - 76.6 1 300 18) 1 - 1100 I ri I 4-I I 

Footnotes: 

1 

2 

‘3 

4 

5 

6 

7 

8 

9 

Results in ug/L unless otherwise noted. 1 Chemical detected in unfiltered samples; filtered results 

Sample and duplicate counted as separate samples. Non-validated not used in risk assessment. 

and rejected results are not used in risk assessment. 
. 

Sample specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region III, October 20, 1995). 

Action Level. 

Secondary MCL (SMCL) based on aesthetic water qualities. 

Thallic oxide. 

-R+ .& 
~24 \?[qb 

F7 COC.XLS 
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SUMMARY OF COC SELECTION 
SITE 7 TORPEDO SHOPS - UNFILTERED SURFACE WATER (UGIL) (I) 

NSB-NLON, GROTON, CONNECTICUT 

0 
c 
c 
c 

a ‘c.0 Footnotes; . . . Rationale Destanatlons. 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as two samples. Non-validated and rejected 

results not used in risk assessment. 

3 Sample-specific. 

4. Ambient water quality criteria for the consumption of water and organisms 

(USEPA, June 15, 1990). 

1 No toxicity criteria available; exposure to chemical will be 

be addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

5 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

6 Federal action level for drinking water. 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 7 TORPEDO SHOPS - UNFILTERED SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics (ug/LI 
Di--n-butyl phthalate 

lnorganics (ug/L) 
Aluminum 
Barium 
Calcium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
iselenium 

[Sodium 
IZinc 

I Maximum I Average I 

I 0.6 I 2.8 I 

356 185 
30.5 . 24.6 

32700 31750 
16.2 10.3 
558 307.25 
4.4 2.45 

2650 2545 
32.1 21.3 
4270 3635 

1.2 1.1 
17000 13075 
54.1 44.3 

3uoLJ21 
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SUMMARY OF COC SELECTION 
SITE 7 TORPEDO SHOPS - SEDIMENT (MGIKGI (II 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 
Detection (2) Detection (2) 

Location of 
Maximum 

Range of 
Nondetects (31 

Risk-based COC Selected 
Screening Level (4) as COC? 

Rationale 

Methylene chloride II3 0.018 7SD2 0.0035 - 0.014 85 N 2 
Benzo(a)anthracene 313 0.072 - 0.14 7SD2 0.88 N 2 . 
Benzo(a)pyrene 213 0.052 - 0.1 7SD2 0.45 0.088 Y 3 

I-- Ran,nfhlflllnranthanp 
-“..-“,“,..“-.” . . . . . -..- 

Benzo(k)fluoranthene 

Benzoic acid 

Phrrreana -... ,““..” 
Fluoranthene 

Indeno(l,2,3sdjpyrene 

I II3 I 0.13 I 7503 I 0.45 -nAfi “. .- 0.88 N 2 
l/3 0.13 7SD2 0.45 - 0.47 8.8 N 2 
213 0.056 - 0.074 7SD2 2.2 31000 N 2 

I 313 -. _ 1 0.09 -0.18 t 7SD2 88 N 2 
313 0.088 - 0.21 120790-7SDl 310 N 2 
213 0.031 - 0.071 7502 0.45 0.88 N 2 

N 1 



SUMMARY OF COC SELECTION (Continued) 
SITE 7 TORPEDO SHOPS - SEDIMENT (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) as COC? 

Rationale 

Potassium 313 767 - 1’580 7502 N 1 

Selenium l/3 0.28 120790-7SDl 0.51 - 0.53 39 N 2 

Sodium 313 76 - 248 7SD2 N 1 

Vanadium 313 24.3 - 27.3 7SD2 55 N 2 

Zinc 313 54.6 - 101 7SD2 2300 N 2 , , 

Footnotas; ’ . . Rationale Deslanatlons. 

Results presented in mglkg unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment 

Sample-specific. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

7 COC.XLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 7 TORPEDO SHOPS - SEDIMENT 
NSB-NLON,‘GROTON, CONNECTICUT 

I Chemical 
Organics lug/kg) 
Methyler c, ehlnr;rln ,.z “IllVi I”” 

Benzo(a),. ._... ___. ._ snnthrnanne 

&wdz.in\trono 

Be. .-- ,-, , .- -. -. . -. . -. . - 
Benzo(k)fluoranthene 

Bentoic acid 
Phrrrcmnn 

I Maximum I Average 

I 
I 

18 .- I I 9.5 -.- 1 

I 98.6667 I 140 I 1 
I -Inn I 125.6667 I 

130 196.6667 
74 410 

18C-l 126.6667 

I 
.-- 

L 

I 130 I 195 I 

, *“l..... . . . . -..v 

lnorganics fmg/kgI 

Fluoranthene 

Aluminum 

Antimony 

Indeno(l,2,3-cdjpyrene 
Phenanthrene 

Arsenic 

Pyrene 

Barium 

4,4’-DDD 

Beryllium 
Carimil Irn 

4,4’-DDE 

I 

210 

.-- 
I 

169.3333 

.--_---. 

71 

I 

109 

210 

140 

I 169.3333 

102 
240 173.6667 
93 42.5 
12 15.5 

11900 8833.3333 
5 3.4833 

13.6 6.7 
45.6 41 .I667 
0.49 0.4067 
2.4 1.1833 --- . . . . -... 

I 

Calcium 2300 1933.3333 
Chromium CJio{aj \ 15 13.6 
Cobalt 5.3 4.4 
Copper 30.3 20.9 
iron 11RC)r-l 10966.6667 

Lead 119 I tBz.tixK5 
Magnesium 3120 ! ~~~~ 2933.3333 1 
Mannanesa 173 I 158.6667 I I... .J’. ..s.s- 

lercurv 
I i 

I 0.24 I 0.1217 I 

I -. .- I --.- 

inc I 101 I 70.6667 I 

9llolJ25 7-EXP.XLS 
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Pi;ge: 1 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test URS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Fre:Yy 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comnent 

_________________.___________I ___--_.__ -----_-__ -*.._ ___---__-- _--___---- -------__e. ----------- -~~--.~~~~- ----------- ------- ____---_____---_-_----------------- 
ALUMINUM 26/26 

ARSENIC 24/26 

BARIUM 26/26 

BERYLLIUM 23/26 

CADMIUM l3/26 

CALCIUM 26/26 

CHROMIUM 26/26 

COBALT 21/26 

2;73;.;Kl;Norm~882.3077 /s,m@ na 
. 

0.82OOLogJ 
8.1000 

2.6967 3,2&j na 

5;;4&LogJ 83.9308 //t[b) na 
. 

;.;Ai?iNorrn/ 0.5309 t$@(C%)na 
. 

0.4700und J 
5.1000 

2.6200 5,/(d) na 

666.OOOOLog/16O9.7692 t&9&) na 
5830.0000 

6;.;;;;LogJ 18.2577 z/.%$) na 
. 

4.7oooundJ 
19.2000 

7.8667 1% Zcd)na 

d0PPER 26/26 

IRON 26/26 

LEAD 21/26 

MAGNESIUM 26/26 

7.6OOOLog/ 19.5885 &d&a 
45.0000 

3;&~~.TJ~J;Log~13925.3846/~,&[&)na 

2;i;;;Logt/ 10.1000 /+.e[b) na 
. 

1510.0000L0g 
19500.0000 

/4438.0769~f&) na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Pa$e: 2 Table X 
Selection of Constituents of Potential Concern 

Fr?L;ency Range Average 
of Positive 

Constituent Detection Detection Dist Hits 
_-_-_--____-_-______---------- --------_ ___-____. .__. .___-.-___ 
MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

METHYLENE CHLORIDE 

FLUORANTHENE 

PYRENE 

TPH 

26/26 

26/26 

26/26 

25/26 

21/26 

26/26 

13/26 

13/26 

13/26 

12/20 

60.7OOOLogJ 239.2462 
725.0000 

5.1ODOLog/ 12.2462 
42.1000 

575.0000Log~3017.1538 
18400.0000 

60.9OOOlogJ 203.6280 
708.0000 

7.7OOOLogJ 31.1000 
86.7000 

13.8OOOLog / 47.2385 
133.0000 

3.OOOOUnci~ 50.5385 
420.0000 

18.0000Und/ 778.1538 
3800.0000 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 
N-accept Ho N-accept Ho N-accept Ho N-No ground 

Represent. na-not na-not na-not na-not Y-Yes 
Concent. applicable applicable applicable applicable N-No Comsent 
---------- ----------- ---------me ---------ee -----w-mm-- mm-e-m. -_________.__________________I_____ 

3oiw na na na na na 

/q,r(b)na na na na na 

*y*lbjna na na na na 

ZS&b) na na na na na 

35,4(A) na na na na na 

szlr&)na na na na na 

$G?&) na na na na na 

$&&) na na na na na 

42;~.~~mghdJ 806.53854&&$) na na na na na 
. 

28.OOOOUnd 
898.0000 

234.1833 $9t(o()na na na na na 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : ALUMINUM (MG/KGI 
-__-_---.~..~-....~----..--------..---.-----.--.------..-----...------.---- 

count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. . 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.;. .... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
._.____-..._.....___.--.---........----.------.-....--.--------..------~~- . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
m-.-m..-....-e- 

26.0000 
26.0000 

11882.3077 

K 
3730.0000 

20000.0000 
11882.3077 

Background Results 
.-------.--.------ 

No samples 

19736.7172 
22919.5203 

0.9838 
0.9741 
0.9838 
0.9741 
0.9590 
0.9590 

0.9200 
0.9514 
0.9399 

NORMAL/ 

NA 

R 



Dataset: 
Media : 
Group : 

UTMP RES 
SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
TORPEDO SHOPS 

Parameter : ARSENIC (MG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 

. . . Corr Coeff Total Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

W-Test . Table Value ................. 
W-Test . Normal ...................... 
W-Test . Lognormal ................ . . . 

Type of Distribution ................ 

Test Results: 
........................................................................... 

26.0000 
24.0000 
2.6085 
0.8000 
2.3000 
0.8200 
8.1000 
2.6967 
1.5058 

5.0855 
5.5190 

0.8784 
0.9667 
0.9071 
0.9868 
0.9570 
0.9590 

0.9200 
0.8429 
0.9761 

LOGNORMAL/ 

Background Results 
._-............^.. 

No samples 

K 
NA 

cc.3 
0 
0 
c 
w 
0 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : BARIUM (MG/KG) 

Count ................................ 
Number of Detects ..................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
.................... ..--.-- ... _......._.__...._......~.....~ - ............. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
,Corr Coeff - Crit Val - Total ........ 

W-Test . Table Value ..... , ........... 
W-Test . Normal ...................... 
W-Test . Lognormal ..... . . ............ 

Type of Distribution ................ 

Test Results: ........................................................................... 

Sample Results 
. .._._........ 

26.0000 
26.0000 
83.9308 

1:: 
17.4000 

506.0000 
83.9308 
95.3587 

Background Results 
_______......_.... 

No samples 

. 
0.7369 
0.9772 
0.7369 
0.9772 
0.9590 
0.9590 

0.9200 
0.5760 
0.9622 

LOGNORMAL/ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
. . . . .._........._._.~..~...~................~......~...........--~--------- 
Parameter : BERYLLIUM (MG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
.Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution .,.............. 

Test Results: 
. . . . . . . . . . . . . . . .._._.....~......................~.......~...~.............. 

26.0000 
23.0000 
0.4821 
0.1000 
0.1150 
0.2100 
1 .oooo 
0.5309 

lcc& 

1 .oooo 
0.8523 
1.1335 

0.9430 
0.9499 
0.9886 
0.9381 
0.9550 
0.9590 

0.9200 
0.9735 
0.8769 

NORMAL/ 

Background Results 
. . . . . . . . ..m.....-. 

No samples 

NA 

2 

0 
c 
0 
c 
CJA 
19 



Detaset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
________...._..__.._....~..~........~~...~......~~.~..~......~......~.....~ 
Parameter : CADMIUM (MGIKG) 
____._..._....._....~.~~.........................~...~.~.........~.~.....~. 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______._..__...__......~~........~~............~..~ ........ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
.Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ....................... 
W-Test - Lognormal .................... 

Type of Distribution ................ 

Test Results: 
____..........___.._.................~~.~.....~..~......-...~~......--..- .- 

Sample Results 
. . . . . . . . ..-... 

26.0000 
13.0000 
1.4627 
0.2000 
0.5000 

Background Results 
. . . ..---.-......-. 

No samples 

00 
Q 5.10 &# 

0 
1.6758 
2.0240 
2.8050 
5.1000 
4.2194 
5.1345 

0.6227 
0.4987 
0.8653 
0.9314 
0.9310 
0.9590 

0.9200 
0.7346 
0.8431 

UNDEFINED J 

2 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : CALCIUM (MG/KG) 
. . . . . .._..._.____...______c_____________...~....~~.......................-. 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Sample Results 
__....._...... 

26.0000 
26.0000 

1609.7692 

i:: 
666.0000 

5830.0000 
1609.7692 
1017.0228 

(i!R&& 
3282.7717 
3032.1080 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
Corr Coeff . Crit Val . Total ........ 

0.8035 
0.9586 
0.8035 
0.9586 
0.9590 
0.9590 

W-Test . Table Value ................. 0.9200 
W-Test . Normal ...................... 0.6755 
W-Test . Lognormal ....... . ........... 0.9333 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL / 

Test Results: 
. . . ..w.-- ._._....___....__.........~~~.. . . . . . . . . . . . .._......~......~..--.-- 

Background Results 

No samples 

Iit 
NA 

0 
0 
0 
C 
0.J 
.P 

i 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLGN) 
Group : TORPEDO SHOPS 
__..._................~...... . . . . ..__..._____..._____^_______________....~. 
Parameter i CHROMIUM (MG/KG) 
___________.._______...................~..........~~....~....-.~....-.----- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
. . ..__._.._....__....~...~. __..._....__________________^___________~~...... 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal ,......... 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
,Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . .,.,. ,.... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
____.____.__________.~.................~.~..........~....~...~......~...... 

0 
0 
0 
c 
0-J 
cn 

Sample Results 
.._._...._._.. 

28 .OOOO 
26.0000 
18.2577 

1:: 
6.8000 

61 .I000 
18.2577 
10.4565 

35.6466 

0.8395 
0.9672 
0.8395 
0.9672 
0.9590 
0.9590 

0.9200 
0.7352 
0.9462 

LOGNORMALJ 

Background Results 
_______.._....-... 

No samples 

E 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLONI 
Group : TORPEDO SHOPS 
_.._________________.~..~~~.~~..~...~~~~..............--~.~~~.....~.------- 
Parameter : COBALT (MG/KG) 
_______________________________________ _.._^....______._.__............~.~~ 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

26.0000 
21 .oooo 
6.6538 
0.9000 
1.9500 

7.9723 
9.5854 

19.2000 
13.1286 
17.6605 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff . Detected . Normal ....... 
Corr Coeff . Detected . Lognormal .... 
Corr Coeff . Total . Normal’ .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val . Detected ..... 
.Corr Coeff . Crit Val . Total ........ 

0.7078 
0.8014 
0.9172 
0.9229 
0.9520 
0.9590 

W-Test . Table Value ................. 0.9200 
W-Test . Normal ...................... 0.8573 
W-Test . Lognormal ................... 0.8600 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

UNDEFINED/ 

Background Results 
__......_~..._.... 

No samples 

NA 

E 

\ 
1 

. . 

I-- j 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
____________________.~..~.....~.~........~..........~~~.....~...----------- 
Parameter : COPPER (MG/KG) 
____________________~....~...............~.~....~......~.......------------ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
. .._.___.._._._.........~.~ .. .____._.._._.._...............~......~.....~ .. 
Corr Coeff - Detected - Normal .. . .... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
. . . . . . . . . . .._....._...~....~...~..----- . . . . . . . . . . .._....._..~.............. 

0 
cz 
0 
c 
c.u 
U 

Sample Results 
_______..._... 

26.0000 
26.0000 
19.5885 

ii 
7.6000 

45.0000 
19.5885 
10.7264 

37.2334 
39.8236 

0.9337 
0.9849 
0.9337 
0.9849 
0.9590 
0.9590 

0.9200 
0.8623 
0.9551 

LOGNORMAL/ 

Background Results 
. . . .._.......-.--- 

No samples 

NA 

Ii:: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
. . . . . . . . ..~.........~. . . .._.._......._._............~~~.........~..~.~~.~.. 
Parameter : IRON (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
.__._._______.._._._.......~.............~..~ .................... .- 
Corr Coeff - Detected - Normal ........ 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
..... ..__......_..__ ..................... ..__...~...._._.._..~......~..~.~. 

Sample Results 

26.0000 
26.0000 

13925.3846 

K 
4580.0000 

32900.0000 
13925.3846 
6069.2235 

26201.1237 

0.9568 
Oa9880 
0.9568 
0.9880 
0.9590 
0.9590 

0.9200 
0.9282 
0.9827 

LOGNORMAl,/ 

Background Results 
.__.._.......-.... 

No samples 

Kt 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
_.....__________..._.~...~~.....~~... . . . ..__...__...__.._.........~~...~~.. 
Parameter : LEAD (MG/KG) 
. . . . ..__....~_.................~~...~~ . . . . . . . . .._....._._..~....~.......... 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
. .._..._.................~~~ .... .._._...._._.___...~.....~......~...~..~ .. 
Corr Coeff - Detected -‘Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

. 

Test Results: 
. . . . . . . . . . . ..~.............. _____.....^..~...........~.~~ _____._._......... 

26.0000 
21 .oooo 
8.6442 
1.2500 
4.5500 
3.3000 

27.5000 
10.1000 
6.5381 

(4-zJuL 
19:3994 
24.0407 

0.8513 
0.9339 
0.9333 
0.9865 
0.9520 
0.9590 

0.9200 
0.8722 
0.9668 

LOGNORMAL J 

0 
0 
0 
c 
c.v 
CD 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
________________________________________----------------------------------- 
Parameter : MAGNESIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.7685 
Corr Coeff - Detected - Lognormal . . . . 0.9637 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7685 
Corr Coeff - Total - Lognormal ..,.... 0.9637 
Corr Coeff - Crit Val - Detected . . . . . 0.9590 
,Corr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value . .,........ . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution ,,., . . . . . . . . . . . . 

Test Results: 

0.9200 
0.6240 
0.9429 

LOGNORMALJ 

Sample Results 
-------------- 

26.0000 
26.0000 

4438.0769 
NA 
NA 

1510.0000 
19500.0000 
4438.0769 
3456.5787 

Bee 

10124.1488 
9118.6271 

Background Results 
______-__--------- 

No samples 

ii; 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
____________________------------------------------------------------------- 
Parameter : MANGANESE (MGIKG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
-------mm-m- -----________---__---------- ---------------------. 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
.Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
___--_______________----------------- ____________________------------------ 

Sample Results 
______-------- 

26.0000 
26.0000 

239.2462 
NA 
NA 

60.7000 
725.0000 
239.2462 
139.6935 

c$iEzJpu 

469:0420 
5 15.4899 

0.9225 
0.9938 
0.9225 
0.9938 
0.9590 
0.9590 

0.9200 
0.8680 
0.9929 

LOGNORMAL J 

Background Results 
______-_e--------- 

No samples 

iit 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLDN) 
Group : TORPEDO SHOPS 

Parameter : NICKEL (MG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum ......... ..) .. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_------------~~~~ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
.Corr Coeff - Crit Val - Total . . . . . . . . 

26.0000 
26.0000 
12.2462 

E 
5.1000 

42.1000 
12.2462 
7.1114 

23.2711 

W-Test - Table Value ,,,..... . . . . . . . . . 
W-Test - Normal ,,,,,... . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . ,.,. . . . . . . . . 

Test Results: 
____-___-_----------____^______________ ___________-----_-__---------------- 

cm3 
cs 
c3 
c 
-e 
lu 

Background Results 
_________---_----- 

No samples 

0.8181 
0.9622 
0.8181 
0.9622 
0.9590 
0.9590 

0.9200 
0.7008 K 
0.9370 NA 

LOGNORMAL J 

.$ i 
‘.d 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : POTASSIUM (MGKG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___--______________^-------------------- ___________________________ _____--- 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_-_------mm-- ________________-___--------- ____________________------------- 

0 
c 
cl 
c 
c 
W 

Sample Results 
______-_------ 

26.0000 
26.0000 

3017.1538 

K 
575.0000 

18400.0000 
3017.1538 
3564.1581 

8163.4853 

0.7603 
0.9743 
0.7603 
0.9743 

EE: 

0.9200 
0.6080 
0.9486 

LOGNORMALJ 

Background Results 
_________________- 

No samples 

NA 

Iit 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : SODIUM (MG/KG) 
_______________________________________I----------------------------------- 

Sample Results Background Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
,Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

-------------- 
26.0000 
25.0000 

197.7769 
51.5000 
51.5000 
60.9000 

708.0000 
203.6280 
131.8562 

414.6804 
440.5635 

0.8526 
0.9644 
0.8680 
0.9801 
0.9580 
0.9590 

0.9200 
0.7786 
0.9669 

LOGNORMAL J 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 INSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : VANADIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
^““_“__________“““__“““~“~““““““”~”~””””””””~~~““““““~~““”~~~~””““~~~~~“““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
.Cprr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
WLTest - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
__“““_“-“---“- 

26.0000 
21 .oooo 
27.6038 
7.1500 
19.2000 
7.7000 

86.7000 
31 .lOOO 
16.6444 

61.8954 

0.7831 
0.9145 
0.9085 
0.9776 
0.9520 
0.9590 

0.9200 
0.8444 
0.9586 

LOGNORMAL/ 

Background Results 
____________““___~ 

No samples 

Lit 
NA 

Test Results: 
_““_“““““______“____~~~~““~“~“““””””” “_““_““__“_____“____““~~~~““~~~“”””””” 

c.3 
cz 
CT-, 
C 
-c- 
crc 



: 
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: 
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: 
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: 
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: 
- 



zet;,&: UTMP-RES 
’ : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 

Group : TORPEDO SHOPS 
““______“____“““__““““~“““““““~“~~~ ““““__““_______“““__““~~~““~~“““”””~~~~” 

Parameter : METHYLENE CHLORIDE (UG/KG) 
___“_____________““_““““~“~~~“““””~~~”~””~”””~”““““““““~~~””~~~~“-~~~““““-- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ..... . ....... 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_“““__“““___“_““____“““~~~ e”““““““--“-” “““___“““__ ““______“_“__ -““---““v--” 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
““““_““_“_-““” 

26.0000 
13.0000 
27.8846 
3.0000 

11.5000 

0 4;o.ooo (!A% 
5 

81.9911 
55.3489 
32.8464 

420.0000 
162.7600 
58.9241 

0.7244 
0.8775 
0.5376 
0.8622 
0.9310 
0.9590 

0.9200 
0.3232 
0.7515 

UNDEFINED 1 

Background Results 
______““““_“““-“-- 

No samples 

E 
NA 

Test Results: 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
____________________““““““““““““”””””””””””””””“““~~~~~~~~~””””~~~~~~~~“~~~ 
Parameter : FLUORANTHENE (UG/KG) 
_____^__________________________________”””””””““““““““~~”~~””~”““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.7715 
Corr Coeff - Detected - Lognormal . . . . 0.9750 
Corr Coeff - Total - Normal . . . . . . . . . . 0.6499 
Corr Coeff - Total - Log normal . . . . . . . 0.9362 
Corr Coeff - Crit Val - Detected . . . . . 0.9310 
Cprr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal .,................. 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
--“-“““““_-““” 

26.0000 
13.0000 

492.3462 
180.0000 
250.0000 

(5tzz&bkLL 

977:823: 
819.8840 
887.9208 

3800.0000 
2100.8652 
1560.9177 

Background Results 
““““““““-“-“----“^ 

No samples 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (0 - IO’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 
““““““~“““_““____““_““~“~~~~~~““~””~~~~”””””~~”~“““““~“~~~~~””””“~“~“~““““” 
Parameter : PYRENE (UG/KG) 
““““““_“___““““__“““_____c______________””””””~“~~~~“““““~~~””””“~~~““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ... .,. .. 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

_. . 

Sample Results 
“-“““““-““-““- 

26.0000 
13.0000 

506.5385 
180.0000 
250.0000 

&uu- 
1058.03555 
860.9448 
884.9089 

4200.0000 
2247.0068 
1548.8525 

Background Results 
“““__“_“““““_“_-_” 

No samples 

Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal ..-....... 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 

. . Corr Coeff - Crit Val - Total ..,..... 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““““““““_“““““““__“~““~~~~““““””~””””~”~~””””~“~““~~~~“”~~~~”~~~“““~~~~~” 

c3 
c 
lx 
c 
.c 
co 

0.7491 
0.9635 
0.6358 
0.9310 
0.9310 
0.9590 

0.9200 
0.4228 
0.8728<0*% 

NA 

R 



Dataset: UTMP RES 
Media : SOIL DATA (0 - 10’) - CT0 129 (NSB-NLON) 
Group : TORPEDO SHOPS 

Parameter : TPH (MG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““_““““““““““-““-““--““--- _______________________c________________”. 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total ,..,.. . . 

W-Test - Table Value .,...........,... 
W-Test - Normal . . . . . . . . , . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . I 

Test Results: 
“___~“““““““““““““~~““““““~““~““-”-”” “_““_“““-- “__“_““_“““____“““““““““~“~” 

0 
0 
c3 
C” 
w 
0 

226.4040 
1008.2513 
898.0000 
497.9624 
794.8957 

. ”  

0.4286 
0.1800 
0.8136 
0.9399 
0.9260 
0.9500 

0.9050 
0.6799 
0.8603 

UNDEFINED J 

Background Results 
______““““““““---- 

No samples 

!An 
NA 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton, CT 
DATE: 0 t I1 B/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

MPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 

RELEVANT EQUATION: lEX=(CxIAxFixBIOxEFxED)/(EWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = MPOSURE FREQUENCV (EVmTSjYEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = BlOAVAllAElLlTY 

ENTER INPUT PARAMEFERS: 
ADULT: YoulH: 

IR: $0 ,. 
EF: ., .:. ,156, 
Fi: .’ .‘. 0.5 
ED: .. 6’ 
I&AR): 25556 70 

AT(NON): ..: glO@: 

IR: 0 
EF: 1 
Fi: .I. 
ED: 1 

1 
25556 

AT(NON): ‘.:, .365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 1.47E-07 (AVG ANNUAL DOSEJ CF: O.OOEtOO (AVG ANNUAL DOSEJ CF: 1.26E-08 



RISK ASSESSMENT SPREADSHEET - INCUXNTAL INGESTION OF SOIL (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SCBJARIO: Full-Time Employee (Suface Soil), CTE 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BIOAVAILABILITY DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MO) 

Benzo(a)antfwacene 0.96 1 O.OOEtOO 1.41E-07 1.21E-06 7.30E-01 
Benzo(b)fluoranthene 1.2 1 O.OOEtOO 1.76E-07 1.5lE-06 7.30E-Of 
Benzo(a)pyrene 0.76 1 O.OOEtOO 1.12E-07 S.56E-09 7.30EtOO 
fndeno(l,2,3-cd)p)rene 0.54 1 O.OOEtOO 7.93E-06 6.79E-09 7.30E-01 
Aroclor-1254 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-05 - IEta* 

+ 1 ,JJQ#QQ 

Antimony 5.2 1 O.OOEtOO 7.63E-07 6.54E-06 4.00E-04 
Arsenic 2.1 1 O.OOEtOO 3.06E-07 264E-06 300E-04 1.50EtOO 
Beryllium 0.32 1 O.OOEtOO 4.70E-08 4.03E-09 5.00E-03 4.30EtOO 
Cadmium 0.99 1 O.OOEtOO 1.45E-07 1.25E-08 5.00E-04 
Chromium 0 1 O.OOE+OO O.OOEtOO O.OOEtOO 5.00E-03 

Manganese 
Thallium 
Vanadium 

210 seef-eaZ.SE'Z 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 8.00E-05 
0 1 0.00Et00 O.OOEtOO O.OOEtOO 7.00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 6.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEt00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
6.OOEtOO O.OOEtOO O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OoEtOo O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
6.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
- Torpedo Shops 

f3POSURE SCENARIO: Full-Time Employee (Suface Soil). CTE 
DEfERMlNE HAZARD INMCES AND CANCER RISK 

HAZARD IN DM HAZARD INDM INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.OOEtOO 9.39E-06 1.73E-08 
O.OOEtOO 2.91 E-04 O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 





R/9( ASSESSMENT SPREADSHEET - DIRECT DEfUulAL CONTACT WTH SML 

SITE NAME: Site 7 - Tmpedo Shops 
LOCATION: NSB-NCN, G-oton, CT 
DATE: 01/18/96 

WANTITATIVE EVALUATION PERFOFUblED FOR CADMLJM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEMCPLS OF CONCERN ARE ADDRESSED WPLITATIVELY. 

MPOSURE SCENARIO: Full-Time Employee (Surface Soll), CTE 

RELEVAM EQUATION: DEX= (CxS4xAFxABSxEFxED)/(BWxATx1E8) 

hJtEFi3 C = CONCENTRATION IN SolL @%/KG) 
SAl = YOUTH S’JN ScRFACf AREA (Sa CM/DAY): 
532 = ADU-T SKIN SURFACE AREA (SQ CM/DAY): 
AF = AD-IERENCE FACTOR (MG5Q CM): 

ABS = ABSORPTION FRACTION: Cd: 
QECltv@L FRACTION) DiCl&W: 

PCSS: 

0 
3906 

0.2 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 1 
EF2 = ADU-T EXPOSURE FREQUENCY (DAYS/YEAR): 156 
ED1 = YOUTH MPOSURE DLRATION (YEARS): t 
ED2 = ADU-T EXPOSWE WRATION (YEARS): 

. . . . 
... 6 

Fd = FRACTION OF SOIL FROM SOURCE AVAILABLE :b.d 
Fm CERM/‘L CONTACT . 

SW1 = BODY WRGHT AWLESCENT (KG): : .:. -1. 
SW = EIOOY WEIGHT ACUT p(G): 70 
AT1 = AVERAGING TIE (DAYS), NONCARCINOGENS (YYOUTH): 
AT2 = AVERAGINGTINE (DAYS), NC?NCARCINO(;ENS (ALU-T): 

‘., 36s 
.; :: 2190 

AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 

LTERMINE CONVERSION FACTOAS: 
CEX = (C)*(SA SQ CM)*(AF tt&ISQ CM)*(AsS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(swKG)/(i KG/I E8 lb%) 

D0sEycuU1 = (CFl)*(C)*(AeS) a=1 = O.OOE+OO CANCER FISK = (CF3)*(C)*(ABS) U=3= 1.91 E-07 
WSEaci& = (C?3)*(C)*(AE!S) u=2= 2.23E-06 



c 
C 
c 
c 

, CJ 
a 

31% ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
Jlte 7 - Torpedo Shops 
3POSURE SCENARIO: Full-Time Employee (Surface Soil), CTE 
XCUATE WSES: 

ASSDRPTION 
:HEMlCAL C WWG) FRACTION 

bJclas 
Iadmlum 

ANNUAL YWTH ANNUAL ADUT LIFETIME AVERAGE RFD 
DOSE (MG/KG/DAY) WSE (MG/KG/DAY) WSE (MG/KG/DAY) (MG/KG/DA~ t)CGF;AY/MG) 

0 0.06 O.OOE+OO 
0.99 0.01 0.00Et00 

O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+oO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.ooE+oo 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 

O.OOE+OO O.OOE+oo 2.00E-05 
2.2lE-09 1.89E-09 

-+-J-y EWJY: 
*AE-nl; 2*5E-5 ’ 

O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+oo 
O.OOE+00 O.OOEtOO 
O.OOE+OO O.OOE+Oo 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
0.00Et00 O.OOE+Oo 
O.OOE+OO O.OOEtOO 
o.ooEtoo O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO 0*00E+00 
0.00E+00 O.OOE+Oo 
O.OOE+Oo 0.00Et00 
0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OoE+oo O.OOEtOO 
0.00Et00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00Et00 
O.OOE+OO O.OOEtOO 
0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOo O.OOE+OO 
0.00E+00 O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 



31% ASSESSMENT SPREADSHEET-MRECTDERMAL CONTACTWlTHSOlL(PAGETHREEf) 
3lte 7 - Tapeda Shops 
3POSURE SCENARIO: Full-Time Employee (Surface Soil), CTE 
XTERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
ZHEMlCAL YOLITH ADULT CANCERRISK 

kOClWS O.OOEtOO O.OOE+OO O.OOEtOO 
~dmium O.OOE+OO -$.82E.-y O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OoE+OO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 

roTAL 0.OOE-t 00 -li*zE--91 b%fi-l./ O.OOEtOO 





RISK ASSESSMENT SPREAOSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/18/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EKPOSURE SCfWARIO: Full-Time Employee (Suface Soil). RME 

I RELEVANT EQUATION: IM=(CxIRxFixBl0xEFxED)/(SWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MO/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
SW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
I310 = l3lOAVAllAEllLlTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUM: 

IR: ‘.’ 100 IR: 0 
EF: . . ::j$j EF: 1 
Fi: : .,:.. ..:.,:.. :,: j, Fi: ... 1 
ED: ““’ 25 ED: “1 
Bw: 70 
AT(CAR): 25550 ~FcAR): 

1 
25550 

ATNON): : ‘9125 AT(NON): ‘. a&l 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 5.87E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 2.10E-07 



RISK ASSESSMENT SPREADSHEET - INCIDRJTAL INGESTION OF SOIL (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SCWARIO: Full-Time Employee (Suface Soil), RME 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD 
CHEMICAL 

CSF 
C(MG/KG) BIOAVAJLABILITY DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MGIKGIDAY) (KG-DAYIMG) 

2.7 1 O.OOEtOO 1.59E-06 5.66E-07 7.30E-01 
3.2 1 O.OOEtOO l.BBE-06 6.7lE-07 7.30E-01 

1.12E-06 3.90E-07 7.30EtOO 
7.30E-01 

2E+ay 

1.50EtOO 

O.OOEtOO O.OOEtOO CkOOE+OO 7.00E-03 
O.OOEtOO O.OOEtOO O.ooEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE100 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0,OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO 0.00Et00 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 7 - Torpedo Shops 
EXPOSURE SCENARIO: Full-Time Employee (Suface Soil), RME 
DETERMNE HAi!ARDlNlICESANDCANCERRISK 

HAZARD INDEX HAZARD IN DEK INCREMENTAL 
YOUTH ADULT CANCER RISK 

Benzo(a)anthracene O.OOEtOO O.OOEtOO 4.13E-07 
Benzo(b)flucranthene O.OOEtOO O.OOEtOO 4.90E-07 

O.OOEtOO O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

a O.OOEtOO 0.00Et00 O.OOEtOO 

c2 
O.OOEtOO O.OOEtOO O.OOEtOO 

c 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

a^l O.OOEtOO O.OOEtOO O.OOEtOO 

" O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO 

0.60E+60 -I- 4.qgE-z 5.62E-06 





cl 
a 
a 
c 
0-J 

w 

’ , 

RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WTH SML 

SlTE NAME: Site 7 - Tcrpecb Shops 
LOCATION: NSB-NON, G-olcm, CT 
DATE: 01/18/96 

CiUAJ’JTITATIVE EVALUATION PERFORMED FOR CADMUM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEMCPLS OF CONCERN ARE ADOAESSED MlpLlTATlVELY. 

EXPOSURE SCENARIO: Full-Tlme Employee (Surface soil), RIME 

RELfllANT EQWTION: DEX= (CxSAxAFxAE!SxEFxED)/(BWxATx1E6) 

IRERE: C = CONCENTflATlON IN SolL (MG/KG) 
SAI = YOUTH ZKIN SlRFACE AREA (SQ Cb&DAY): 
S-A2 = ADU-T SKIN SURFACE AREA (SQ C&l/DAY): 
AF = ADHERENCE FACTOR (&lG/SQ CM): 

b 
3800 

1 

ABS = ABSORPTION FRACTION: 
(DECIMAL FRACTION) 

Cd: 
DOXitlS: 
PCBS: 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 1 
EF2 = ADUT EXPOSURE FREQUENCl (DAYSIyEAFI): ', -:13l 
ED1 = YOUTH EXPOSURE DLRATlCN (YEARS): 1 .' 
E332 = ADUT EXPOSUAE WRATION (YEARS): 
Fd = FRACTION OF SOIL FROM SOLRCE AVplLABLE . . :: ‘7 

FOR CERMPL CONTACT 
EWl = BCOY WEIGHT ADOLESCENT (KG): 

. .,. :: 
1 

Bw2 = BCOY WEIGHT ADUT p(G): 70 
AT1 = AVERAGING TIME (DAYS), NCNCARClNMjENS (YOUTH): :. ,..: 396 
AT2 = AVERAGING TlME PAYS), NONCARCINOGENS (ADUT): <. $1.28 
AT3 = AVERAGING TlMf (DAYS), CARUNCGENS: 25550 

ETEAMINE CCNVERSl ON FACTORS: 
DEX = (C)*@A SQ CM)*(AF WSQ CM)*(ABS)*(EF DAYS/YEAFf)*(ED YEbFlS)/(AT DAYS)/(BWKG)/(l KG’lE6 MG) 

DOSEycuth = (CFl )*(C)* @ES) 
DOSEacblt = (cF2)*(C)*(ABS) 

a=1 = O.OOEtOO CANCER RlSK = (CF3)*(C)*(ABS) a=3= 7.97E-06 
a=2= 2.23E-05 



c.3 
a 
a 
c 
CKJ 
.e 

RI% ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WTH SOIL (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SCENARIO: Full-Time Employee (Surface Soll), RME 
CbLCUATE WSES: 

ASSORPTION 
CHEMICAL C WV=) FRACTION 

ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE RFD CSF 
DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) [MQWJDAY) (KG-DAY/MG) 

koclus 
Cadmium 

0 0.06 O.OOEtOO 
4.6 0.01 O.OOEtOO 

O.OOE+OO 
O.OOEtOO II 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00E+00 
0.00E+00 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.o0Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOE+OO 2.00E-05 i=?eG+w aE+aq 
1.03E-06 3.67E-07 - M Z.TjE-5 . 
0.00Et00 O.OOEtOO , 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOo 
O.OOEt 00 O.OOEtOO 
O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOEtOO 0.00E+00 
0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00E+00 O.OOE+OO 
O.OOEtOO O.OOEt 00 
O.OOE+OO O.OOEt 00 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 

, 



31% ASSESSMENT SPREADSHEEl- - DIRECT DERMAL CONTACT WTH SOIL (PAGE THREE) 
;ite 7 - Topedo Shops 
iXPOSURE SCENARIO: Full-Time Employee (Swfece Soil), RME 
ETERMINE HAZARD INDICES AND CANCER RISK: 

HAZAFlO INDEX HAZARD INDEX INCREMENTAL 
:HEMICPL YOUTH ADULT CANCER l?lSK 

kmlas O.OOE+OO O.OOE+OO O.OOE+OO 
Zadmlum O.OOE+OO +WE-O!+ $lOfa+ O.OOE+OO 

0 o.OOE+OO O:OOE+OO O.OOE+OO 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO 0.00E-+00 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO o.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et0~ O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOE+OO 0.00E-+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

-0TAL 0.00Et00 - ‘f.l(lE-2 O.OOE+OO 



f---x 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 7 - Torpedo Shops 
.OCATION: NSB-NLON, Groton, CT 
DATE: 01/16/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
ZXPOSURES MROUGH PICA INGESTION ARE CONSIDERED. 
lSSUMPTlONS ARE OUlLlNED BELOW. 

c 
EXPOSURE SCENARIO: Conyction Worker (All Soil), CTE 

?ELEVANT EQUATION: IM=(CxIRxFixEl0xEFxED)/(BWxATx1E6) 

M -lERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
El0 = BIOAVAILABILITY 

ENTER INPUT PARAMETERS: 
4DULT: YOUTH: 

IR: .24p IR: 0 
EF: 80 EF: 1 
Fi: 0.5 Fi: I 
ED: 1 ED: 1 
SW: 70 
AT(CAR): 

I&AR): 1 
25550 ?5560 

AT(NON): 365. AT(NON): 365 

DETERM#E CONVERSION FACTORS: 
4DULT: 
CF: 3.76E-07 (AVG ANNUAL DOSQ 

YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 5.37E-09 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
ite 7 - Torpedo Shops + 
XPOSURE SCf34ARIO: Con 
ALCULATE DOSES: 3 

uction Worker (All Soil). CTE 

YOUTH ANNUAL ADULT ANN UAl LlFETlME AVERAGE RFD CSF 
IH EMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG- DAYIMG) 

enzo(a)anthracene 0.39 1 O.OOEtOO 1.47E-07 2.09E-09 730E-01 
enzo(b)fluoranthene 0.44 1 O.OOEtOO 1.65E-07 2.36E-09 7.30E-01 
enzo(a)pyrene 0.34 1 O.OOEtOO 1.26E-07 1.62E-09 7.30EtOO 
ldeno(l,Z,3-cd)pyene 0.26 1 O.OOEtOO l.O5E-07 1.50E-09 7.30E-01 
roclor-1254 0.18 1 O.OOEtOO 6.76E-08 9.66E- 10 2.00E-05 . . 

1RBMm “? 
- IEm* 79e 

ntimony 7.5 1 O.OOEtOO 2.82E-06 4.03E-08 4.00E-04 
nenio 3.2 1 O.OOEtOO 1.20E-06 1.72E-08 3.00E-04 1.50EtOO 
erylllum 0.56 1 O.OOE to0 2.10E-07 3.OiE-09 5.00E-03 4.30EtOO 
admium 1.5 1 0.00Et00 5.64E-07 8.05E-09 500E-04 
lromlum 21.9 1 O.OOEtOO 8.23E-08 l.lBE-07 5.00E-03 
ml +8899 I 

langanese 301 1 +-e%E-M 2/K-L 
hallium 0.31 1 O.OOEtOO l.l6E-07 1.66E-09 6:00E-05 
anadium 35.6 1 O.OOEtOO 1.34E-05 1.9lE-07 7.00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE? 00 O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE to0 0,OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



ttSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
itte 7 - Torpedo Shops 
3POSURE SCENARIO: Worker (All Soil), CTE 
JETERMINE HAZARD INDlCES CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
:H EMICAL YOUTH ADULT CANCER RISK 

kwo(a)antkacene O.OOEtOO O.OOEtOO 1.53E-09 
3enzo(b)fluwanthene O.OOEtOO O.OOEtOO 1.72E-09 
Senzo(a)pyrene O.OOEtOO O.OOEtOO 133E-08 
ndeno(l,2,3-cd)p)rene O.OOEtOO O.OOEtOO l.iOE-09 
\roclor-1254 O.OOEtOO 3.30E-03 -.we-eF % &VIZ-KJJf-- 

Wmony O.OOE too 
\rsenic O.OOEtOO 4.01E-03 2.5QE-08 
3eryllium O.OOEtOO 4.21E-05 1.29E-08 
:admium O.OOEtOO 1.13E-03 O.OOEtOO 
:homium O.OOEtOO 1.65E-03 O.OOEtOO 

danganese 
rhallium O.OOEtOO 
lanadium O.OOE to0 l.QlE-03 O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

rOTAL O.OOE+OO w. pjx-2 -wim=mr 5;73E-0 





RI% ASSESShtENf SPREADSHEET - DIRECT DERMAL CONTACT WlTH SiIIL 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NS3-NON, Qoton, CT 
DATE: 01/16p6 

WANTlTATlVE EVALUATI’& PERFORMED FOR CADMUM, DIOXINS, AND PCBS ONY, 
EXPOSURES TO OTHER CHEM C&S OF CONCERN ARE ADORESSED QUA-ITATIVELY, 

EXPOSURE SCENARIO: ConslrucUon Worker (All Soll), CTE 

RELEVANT EQUATION: CEX= (CxSAxAFxABSxEFxED)/(BWxATx1E6) 

W-WE: C = CONCENTRATION IN SCJL (MGKG) 
SAl = YOUTH %lN SCRFACE AREA (Sa Ci’&DAY): 
S&2 = ADU-T SKIN SURFACE AREA i,SQ CM/DAY): 
AF = ADHERENCE FACTOR (MG/SQ CM): 

‘, 0 
seed 

0.2 

ASS = ABSOFlPTlON FRACTION: 
(DECIMAL FRACTION) 

Cd: 
DiOXillS: 

PCBS: 

0.01 
0.03 
0.06 

EFl = YOUTH MPOSURE FREQUENCY (DAYS/YEAR): 1 
EF2 = IOU-T EXPOSLFiE FREQUENCY (DAYS/YEAR): 80 
ED1 = YOUTH EXPOSURE DLFIATION (YEARS): i 
ED2 = ADUT EXPOSlRE WRATION (YEARS): 
Fd = FRACTION OF SOIL FROM SOLRCE AVA’LABLE ill: 

FOR DERMPL CONTACT . 

f3Wl = BM1Y WEIGHT ACCI-ESCENT (KG): 
. . 

:r 
BW2 = BODY WElGHT AD&T v(G): 
AT1 = AVERAGING TIt& (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TIME &JAYS), NONCARCINOGENS (ADLCT): 

:: :. .,ii 
: “, :. $65 

AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 25550 

DEX = (C)*(SA SQ CM)*(AF MG’SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG0 E6 MG) 

DOSEyouth = (CFl)*(C)* @ES) 
DOSEadult = (CF2)*(C)*(ABs) 

CFl = 0.00E+00 CANCER FISK = (CF3)*(C)*(ABS) cF3= 1.70E-09 

cF2= 1 .lOE-06 



3IsK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WlTH SML (PAGE TWO) 
Site 7 - Ttrpedo Shops 
EXPOSURE SCENARIO: Constuction Waker (All Sdl), CTE 
XLCUATE DOSES: 

ASSORPTION 
ZHEMlCAL C (Mci/KG) FRACTION 

ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE RFD 
DOSE (MG/KG/OAY) DOSE (MG/KG/DAY) W!3E (k&/KG/DAY) (MG/KGjDAY) (KG?;AY,MG) 

LocIa-s 0.19 0.06 O.OOE+OO 1.29E-09 
klmlum 1.5 0.01 O.OOE+OO 1.79E-09 

0.00E+00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
0.00E+00 O.OOEtOO 
O.OoE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00&00 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

1.94E-10 2.00E-05 3-78Ecl-88 \mo* 
2.55E-10 -aoE-O5 235’2 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0,OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 



~19(ASSESSMEfUf'SPREADSHEEFf'-DlRECTDERMALCONTACl-WlTHSML(PAGETH~E) 
site7 -TupedoShops 
5XPOSURESCENARIO: CoristruclfonWaker(AflSoll),CTE 
XTERMlNEHf'ZARDlNDlCESANDCANCERRISK: 

HAZARDINDEX HAZARDINDEX 
ZfiEMfCPL. 

INCREMENTAL 
YOUTH ADULT CANCERRlSK 

tOCkXi O.OOE+OO 6.43E-04 
2dmlum - 7,1’iE-‘f 0:OOEtOO 

l-4-E-# I@#-mk 
O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 

O.OOE+OO 
O.OOE+OO 0:OOEtOO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 
0 

O.OOEtOO 
O.OOE+OO O.OOE+OO 0.00E+00 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 

O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO 0.00E+00 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO 0.00E+00 
0 

O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 0.00E+00 O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 o.OOE+Oo O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO 
0 

O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+Oo 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.OOE+OO O.OOE+OO 

'OTt'L O.OOE+OO ASWGQO- lAbE-3 +a.ewee /,Gj+.E--/fl 





RISK ASSESSMENT SPREADSHEET - OEAMAL CONTACT WITH GAOUNOWATEA 

SITE NAME: Sib 7 - T-do Sbps 
LOCATION: NSB-NLON, Graton,CT 
DATE: 01119m 

HAZARD INDCESAND INCREMENTALCANCER RISKSARECALCULATED BY ON THE FOCLOWING SPREADSHEETS. 
ASSUMPllONS AAE OUTLINED BELOW. 

EXi’OSURE SCENARIO: Conslrutilon Worker, CTE 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1092 

DAD = (Dhmt xEVxEOxEFxA)/(BWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGKrJDAY) 
Dkvent = AB93RBED DOSEPEREMNT (MG,CM*??iEVENll 
EV = EMNTFREQUEbCY (EVENTS/DAY) 
ED = EXPOSURE DURAllON @EARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREAAVALABLE FOR CONTACT (CM”2) 
BW = BODY wEIc+1T (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANISS: 
FOR ORGANGS: 

DAevent = Kp XC x Bvent xCF 
IF tevent < t”, DAavent = 2Kp XC xCF x @T x ~ventI3.141592654)“05 
IF tevent > t*. DA?vent = Kp XC xCF x ((tavent/(l + 8)) + (2Tx ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILINCOEFFCIENT FKIM WATER CM/HA) 
C = CONCENTRATKIN OF CHEMCAL IN WAlER (MCi!L) 
lebwi - DURATION OF EMNT(HR/EVENT) 
CF -CONVERSION FACTOR (1 L/IWO CM**3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
S = PARTlTlONlNGCONSTANT DERVKJED BY EUNGE MODEL (DIMENSIONLESS) 

INPlfT PARAMETERS. 

EV: 1 
ED: 1 
EF: 80 
A: 3800 
U3WR: 8 
Bw: 70 
AT(NON): 385 
AT(CAR): 25550 

CONVERSON 
FPCTOR (NONCAR) = l.lSE to1 

CONVERSION 
FACTOR (CARCIN) - 1.7OE-01 



L 

lg( ASSESSMENT SPREACSHEET - OERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 
le 7 - Torpedo Shops 
Kf’CSURE SCENARIO: Cansfruction Worker, CTE 

HEYICN CONC. (M&L) 
ORQANKZ OR 
INORMNIC? 1. (HR) T WU Kp (CMIHR) II DAwerll 

hlocoform 0003 0 l.lOE+w 4.7OE-01 9.9OE*3 93OE-03 237E -07 
4-Dlchlorobzene O.OLM 0 330E +OO MOE-O1 620E -02 250E-01 207E-W 
lr(2-elhylhexyl)pnhalaB OD21 0 l.wE+02 2.10EtOl 330E-02 13OE+Ol 2A9E -05 
k,miwa m6E 31 w-u5 
flimsy 0.0097 I lROE-03 7.76E-08 
Iswe OW66 I 1 .OOE -03 5ME-09 
srlum 013947 I 1 .OOE -03 639E -07 
?fylllum ODW69 I 1wE-03 552E-09 
admlum O.Wl4 I lwE-03 1.12E-99 
hmmlum oM)93 I 2~lOE-03 133E-07 

QPP-. 
m tB6E -- IllDC-uJ d 
angamse 0891 I l.OOE-03 7.13E-uE 
brculy 000024 I 1 .WE -03 182E-99 
ICksl OWBB I 1 .wE -03 7JJ4E -09 
denlum O.W22 I lME-03 1.76E-09 
lker 00022 I lK10E-03 llEE-09 
Mllum Ow27 I l.OOE-03 2.1EE-09 
snadum 0.0116 I l.wE-03 928E -08 

OOOE+w 
OWE+W 
OWE +W 
oGs+w 
OWE tW 
0M)EtW 
ODOE+W 
OaOE+W 
OOOE tw 
OaOE+W 
omE+w 
O.WE to0 
OWE +00 
OWE +W 
ODOE +00 
ODOE+W 
OM)E+OO 
OOOE to0 
OwE+W 
OWE+W 
OWE to0 
ODOE to0 
ODJE to0 
OJIOE +OO 
OwEtW 
OWE to0 
oaOE to0 



11% ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GROUNDWATER WATER (PAGE THREE) 
,lte 7 - Torpedo Shops 
XPOSURE SCENARIO: Consbuction Wotker, CTE 
:ALCULATE DOSES: 

ANNUAL 
DERMN DERMAL 
DOSE RfD 

lHEMlCAL W%MVTJAY) (MWKG/DAY) 
HAZARD INDEX 
DERMAL 

hlwoform 
,4-Dichlombzene 
is(2-athylhexyl)pMhelak 

282E -06 1 .WE -02 282E-04 
2AtlE-05 OCOE+W 
2BSE-04 l.lOE-02 289E-02 

7-Mc “” 
.fllmay 923E-07 4~lOE-04 2.31E-03 
rStlllC 6A7E -07 2flOE-04 231E-03 
allurn 8.06E -06 3.5OE -03 2.3OE -03 
etyllium 
admlum 
hmmium 

6.57E-09 2JOE -04 283E-04 
133E-07 
156E-06 

E 2.5’3 w 6.3X -3 
156E-02 

QPW 4s-s” 
IJIB e?aE;; t5or-vc 

-..nr~N,zE-Y 
-lrzlt-ud 

!angdmsa BABE -05 
krculy 226E-06 1.5OE-05 

m&-$ \.10E’I 

lICksI 636E -07 2.WE -03 4.19E-04 
sknlum 2.WE-07 1 WE -03 2csE-04 
lker 2.09E-07 2AOE-04 6.73E -04 
Mllum 257E -07 4JmE-M 6.43E -02 
aredun l.lOE-06 3WE-04 3.15E-03 

0 O.WE +W OOOEtOQ 
0 O.WE +W OOOE+W 
0 O.WE tW OOOE+OO 
0 OWE+W OsJOE+OO 
0 ODOE tW OJIOEtOO 
0 O.WE tOO 0M)EtOO 
0 O.WE +W OM)E+OO 
0 O.WE+W 
0 O.WE to0 
0 O.WE +W 
0 O.WE +W 
0 0M)E tW 
0 OOOE+OO 
0 0M)E to0 
0 OWE to0 
0 OROE+W 
0 OOOE to0 
0 OOOEtW 

0M)E MO 
ODOE+W 
O.WEtW 
OM)E+OO 
O.WE tW 
OBJEtoo 
OM)E+W 
0M)EtW 
O.WE+OO 
O.WE+OO 
0M)E to0 

0 O.WE +W O.WEtOO 
0 OM)E+W O.WEtW 
0 OmE to0 OM)E+OO 
0 O.WE to0 OM)EiOO 
0 O.WE +W OOOE to0 
0 O.WE+W o.WE +W 
0 O.WE+W OJJOE to0 
0 O.OQE+W O.WE +W 
0 O.WE to0 omE+W 

OTN RISK . . rutE=m 2,fME-l 



69( ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH (+IOUNDWATEA (PAGE FOUR) 
ilte 7 - Torpedo Shops 
ixPOSURE SCENARIO: Construction Worker, CTE 
:ALCULATE INXfEMENTAl. CANCER RKKS: 

:HEMlCAL 

:hlwoform 
,4-Dlchlwobezene 
Ils(2-ethylhexyl)plthalak 

\nlmwy 
ilSBlllG 
larlum 
klylllum 
:admlum 
:hmmlum 

LIFETIME AVERAGE CSF 
DERMN DOSE DERYN CANCER RISK 
(MOKG/DAYl KG/DAY/M(i) DERMAL CONTACT 

4.03E -06 6.10E-03 PABE- 
351E-07 2AOE -02 6A3E-09 
422E-05 2.6OE -02 105E-07 

132E-06 0M)E to0 
925E-09 l.WE+W lA9E-08 
1.15E-07 OWE+00 
936E-10 6BOE+Ol 6137E-06 
1.9OE-W OROE +W 
226E -06 OWE+00 

bnpresa 121E-06 OM)E+W 
brcury 326E-10 OBOE +W 
IlCk?I 120E-06 0M)E to0 
bknlum 299E -09 OJXX tw 
ilker 299E-09 OOOE +W 
‘kllium 3.67E-09 OWE to0 
madwrl 159E-09 OmEtw 

0 0M)E +W OJm tw 
0 O.WE +W 0M)E +W 
0 OM)E+W OWE +w 
0 O.WE +W OWE +W 
0 O.WE+W oKloEtw 

ii 
OOOE to0 ODOE+W 
OJJOE too 0M)E to0 

0 O.WEtW O.W.5 tw 
0 OME to0 O.WE to0 
0 O.WE to0 ODOE to0 
0 OROEtW OWEtw 
0 O.wE to0 oJm+w 
0 OWE+W OWE +W 
0 OOOE+W OOOE tw 
0 OwEtOO OmEtw 
0 OwE+W OWE +W 
0 OMlE to0 OWE+00 
0 O.WE to0 OWEtW 
0 O.WE too OCQE to0 
0 O.WE to0 O.WE to0 
0 OCQE +W O.WE tw 
0 O.WEtOO 0IX)E+OO 
0 OOOE +W OWE+00 
0 ODOE to0 OLJOE to0 
0 0M)E +W OWE too 
0 O.WE +W OM)E+W 
0 O.OOE to0 ODOE+W 

OTN RISK 2.10E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton. CT 
DATE: Ol/ltl/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCWARIO: Con 
t 

uction Worker (All Soil). RME 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MO/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAILABILITY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: rlep IR: 0 
EF: 120 EF: ‘1 
Fi: 1 Fi: .i 
ED: .I ED: . . 1 
BW: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): >: :. 385 AT(NON): : .565 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) OF: 3.22E-08 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSUAE SCENARIO: Con f uction Worker (All Soil). AME 

I 
_~ 

CACCULATEDOSES: A 
YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD CSF I 

I CHEMICAL C(MG/KG) BIOAVAILABILITY DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MO) I 

Benzo(a)antfwacene 
Benzo(b)fluaanthene 
Benzo(a)pyrene 
Indeno(l.2,3-cd)pyene 
Aroclor-1254 

Antimony 
Arsenic 
Berylflu m 
Cadmium 
Chomium 

iron 
Manganese 
Thallium 
Vanadium 

2.7 1 O.OOEtOO 6.09E-06 8.70E-08 730E-01 
3.2 1 O.OOEtOO 7.21E-06 l.O3E-07 7.30E-01 
1.9 1 O.OOEtoo 4.28E-06 6.12E-08 7.30Et00 
1.2 1 O.OOEtOO 2.7lE-06 3,88E-08 7.30E-01 

0.66 1 O.OOEtoo 1.49E-06 2.13E-06 2.00E-05 
I 

19.4 1 
3.2 1 O.OOEtOO 7.21E-06 l.O3E-07 3.00E-04 1.50EtOO 

0.56 1 0.00Et00 1.26E-06 1.80E-08 5.00E-03 4.30EtOO 
5.1 1 O.OOEtoo l.l5E-05 1.64E-07 5.00E-04 

21.9 1 O.OOEtOO 4.94E-05 7.05E-07 5.00E-03 
3-9s c: 

301 
1 1 O.OOEtOO 2.25E-06 3.22E-08 * 2Az-L 

35.6 1 O.OOEtOO 8.03E-05 l.l5E-06 7.00E-03 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO o.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOo 0.00EtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO OOOEtOO OOOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

2Eio *- 

i 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 7 - Torpedo Shops 
EXPOSURE SCENARIO: Worker (All Soil), RME 
WTERM~EHAZARDINMCES CANCEARISI(: 

CHEMICAL 

3enzo(a)anthracene 
3enzo(b)flucranthene 
3enzo(a)pyene 
ndeno(1,2,3-od)pyene 
koclor-1254 

Wimony 
lrsenlc 
kyllium 
:admium 
:homium 

danganese 
rhallium 
lanadium 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.OTAL 

HAZARD INDEX 
YOUTH 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.ooEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.COEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 

O.OOE+OO 

HAZARD INDEX 
ADULT 

O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
7.44E-02 

94c “L 
l:OQE-01 
2.40E-02 
2.52E-04 
2.30E-02 
9.67E-03 

l.l5E-02 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 

- 3*09E.-2- 

INCREMENTAL 
CANCER RISK 

6.35E-08 
7.52E-08 
4.47E-07 
282E-08 

- 4&E-0* 

1.55E-07 
7.76E-08 
O.OOEtOO. 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

. 0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

- 6. M&-7 





RI% ASSESSMENT SPREADSHEET - DIRECT DEFiMAL CONTACT WITH SOIL 

SITE NAME: Site 7 - Topedo Shops 
LOCATION: NSB-NON, O-oton, CT 
DATE: 01 /IElps 

Wi’NTlTATlVE EVALUATION PEAFOFblED F(x-1 CADMUM, DIOXINS, AND PCI3S ONY. 
EXPOSURES TO OTHER CHEM CA-S OF CONCERN ARE ADORESSED WPLITATI’JELY, 

EXPOSURE SCENRRIO: ConslrucUcm Waker (All Sdl). RME 

RELEVANT EQWTICN: DEX= (CxS4xAFxAE!SxEFxED)/(EiWxATx1E6) 

NI-EE: C = CONCENTRATION IN SolL (MGjKG) 
S41 = YOUTH 5KIN SURFACE AREA (SQ CNAY): .o . 
SA2 = ADLLT SKlN SURFACE AREA (SQ CM/DAY): 3800 
AF = ALIHERENCE FACTOR (M@%Jl CM): 1 

ABS = ABSORPTION FRACTION: cd: 0.01 
(DECIMAL FRACTION) awins: 0.03 

PCE!s: 0.06 

EFl = YOLITH EXPOSURE FREQUENCY (DAYS/YEAR): 
E3=2 = ADUT EXPOSLRE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSLRE WRATION (YEARS): 
Fd = FRACTION OF SOIL FROM SOuilCE AVAlLABLE 

F(x1 oEF4blk CONTACT 
SW1 = BODY WElGHT AWLESCENT (KG): 
EM? = EKXY WEIGHT AIILT Q(G): 
AT1 = AVEtRAGlffi TIM: (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TINE (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 

lETERMINE CONVERSION FACTORS: 
OfX = (C)*@A SQ CM)*(AF MG,‘SQ CM)*(ABS)*(EF DAYs/yEAR)*(ED YEARS)/(AT DAYS)/(E!WKG)/(l KG1 E6 MG) 

WSEya~fh = (CFi)*(C)*(ABS) CFl = O.OOEtOO CANCER FISK = (CF3)*(C)*(ASS) cF3= 2.55E-07 
OOSEadult = (CF2)*(C)*(AEiS) cF2= 1.78E-05 



31% ASSESSMENT SPFiEfADSHEET - DIRECT DEF%lAL CONTACT WITH SOIL (PAGE TWO) 
Site 7 - Tapedo Shops 
EXPOSURE SCENARIO: Cmstruction Worker (All Soil), RME 
MXUATE K&ES: 

ASSORPTION 
ZHEMICAL C W’WG) FRACTION 

ANNUAL YOUTH ANNUAL ADUT LIFETIME AVERAGE RFD CSF 
DOSE (MGKG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MQKG/DAY) (KG-DAY/MG) 

%ccla-5 
Cadmium 

0.68 0.06 O.OOEtOO 7.07E-07 l.OlE-09 2.00E-05 3-z8kee 2&4t3ti 
5.1 0.01 O.OOEtOO Q.lOE-07 1.30E-05 -l7x%+e2*b;k’5 . 

0.00Et00 0.00E+00 O.OOEtOO 
0.00E+00 0.00E+00 O.OOEt 00 
O.OOEtOO 0.00E+00 O.OOEtOO 
0.00E+00 0.00E4-00 O.OOE+OO 
0.00E+00 0.00E+00 O.OOEtOO 
O.OOEtOO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE+OO 
0.00Et00 O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 0*00E+00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 O.OOEtOO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOEtOO 0.00E+00 O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOo O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO o.ool3-00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00E+00 O.OOE+OO 
0.00Et00 0.00E+00 O.OOE+OO 
O.OOEtOO 0.00Et00 O.OOE+OO 
0,OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
0.00E+00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO 0.00Et00 O.OOEtOO 
0.00Et00 0.00Et00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOE+OO 
0.00E+00 O.OOE+OO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 



~l9(ASSESSMENTSPREADSHEET -DlRECTDERMALCONTACTWlTHSDlL(PAGETHREE) 
site7 -TorpedoShops 
ZXPOSURESCENARIO: Constructi~lWaker(AllSdl),RME 
ETEFiMIlUZ HAZARD INDICES AND CANCER RISK: 

HAZARDINDEX HAZARDINDEX INCREMENTAL 
ZHEMlCAL YOUTH ADULT CANCEA RISK 

bars O.OOE+OO 
bdmlum 

3.53E-02 
0.00E+00 -eea+ee 3,6’kz O:OOE+OO 

- 2.%E-83 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 0.00Et00 O.OOE+OO o.ooEt00 
0 O.OOEtOO O.OOE+OO 0.00Et00 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOE+OO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOE+OO 
0 O.OOE+OO O.OOEtOO 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOE+oO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00E+00 0.00E4-00 O.OOEtoo 
0 O.OOEtOO O.OOEtOO O.OOEtoO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00E-+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEt00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOE+Oo 

OTAL O.OOEtOO 94=-=7.lW-2 - 2.0&E-$ 





. 

DAD = (DPaventxEVxEDxEFxA)/(BWxAl-j FOR INORGANCS: 
FOR ORGANCS: 

DAD = DERMALLY ABSORBED DOSE (MOKG’DADAY) 
Dkvent = ABSORBED DOSEPEREMNT (MG,CM*?/EVENT) 
EV = EMNTFREQUENCY (EVENTS/DAY-j 
ED = EXPOSURE OURAllON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A I SKIN SURFACE AREA AVALABLE FOR CONTACT (CM’*2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

DPevent = Kp XC x bvent xCF 
IF tevent < t=, Ohvent = 2Kp XC xCF x @T x BvenVJ.141592854)“05 
IF tevent > t’, D&vent = Kp XC xCF x (flevenW(1 + 8)) + (2Tx ((1+3!3)/(1 t Et)))) 

RI% ASSESSMENT SPREADSHEET - OEAMAL CONTACT WITH mOUNDWATER 

SITE NAME: Sib 7 - Tapedo Shops 
LOCATION: NSB-NLON. Groton,CT 
DATE: 01/16/98 

HAZARD INDCES AND INCREMENTPL CANCER RISKS ARE CALCUATED BY ON THE FOLLOWINQ SPREADSHEETS. 
ASSUMPTlONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Constwctlon Worker, RME 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1992 

WHERE: Kp = PERMEABILITYCOEFFCIENT FROM WATER FM/HR) 
C = CCNCENTR4TK)N CF CHEMCAL IN WATER (MGR) 
metl - DURATION OF EVENT (HWEVENTI 
CF - CONVERSION FACTOR (I i/l000 CMi*3) 
t* = TIME IT TAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOU@ 
B = PARTITiONINGCONSTANT DERVI)EO BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS: 

EV: 1 CONVERSON 
ED: 1 FPCTOR (NONCAR) = 1.78E tO1 
EF: 120 
A 3600 CONVERSION 
K?dWS: 6 FACTOR (CARCIN) - 255E-01 
Bw: 70 
AT(NON): 365 
AT(CAR): 25550 



RISK ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GJ7OUNDWATER (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SZENARIO: ConstructIon Worker, RME 

CHEMICN CONC. (MQ/L) 
ORGANIC OR 
INQRMNlC? I* (HR) T VW KP (CM/HR) B DAevenf 

Chloroform 0.003 0 l.lOEtOO 4JOE-01 9SOE -03 930E -03 237E -07 
1,4-Dlchlwotezene OR04 0 33oE to0 6soE-01 620E-02 25OE-01 2R7E-06 
Bls(2-ethylhexyl)pHhaBb 0.1s 0 l.OOE to2 2.lOE tO1 330E -02 130EtOl 225E -04 

Arllmay OR402 I 1 .OOE -03 322E-07 
Alsenk: OR569 I lOOE-03 454E-07 
Badum OAl6 I l.OOE -03 333E 4 
Beylllum OIxilO I lOOE-03 152E -09 
Cadmium 0.0022 I lOOE-03 ld6E -09 

lOlE-03 

.l- n. 

liXJE-03 4M)E -05 
0.302 I lOOE-03 lSOE-09 

N&al ’ 00532 I fJJ3E-03 428E-07 
Sslanlum 00102 I lIJOE-03 9.19E-09 
Slber OR136 I 1 .OOE -03 lD9E-07 
Ttalllum OR06 I 1 .OOE -03 4SOE-09 
Vanadum 08753 I 1 IH)E -03 SJJ2E -07 

O.OOE tO0 
O.OOE to0 
OJJOE tW 
OMlE +00 
OlXIE +oO 
OaOE to0 
OJJOE tO0 
O.OOE tM) 
0M)E to0 
OMlE+W 
OMlE to0 
OROE +OO 
O.OOE +00 
OJJOE +W 
OiXJE+W 
OOOE+OO 
OaOE to0 
OalE too 
ODOE tM) 
OaOE +00 
OJJOE +OO 
O.OOE to0 
0M)E to0 
0M)E to0 
OMlE to0 
OaOE to0 
ODOE to0 



DERMALCONTACT WITH GROUNDWATER WATER (PAGE THREE) 
Site 7 - Torpedo Shops 
EXPOSURE SZENARIO: Consbuctlon Worker, RME 
CALCULATE DOSES: 

ANNUAL 

I 
DERMN DEAMN 
DOSE RfD HAZARD INDEX 

CHEMlCAL (MCWG/DAy) (MG?WDA~ DERMAL 

Chloroform 423E -06 1 .WE -02 423E-04 
IA-Dichlwoterene 369E -05 O.WE+W 

4OlE-03 l.lOE-02 3B4E-01 

A&l,, 5.74E-W 4.WE-04 lA3E-02 
Arsenlc E.llE-06 210E-04 290E-02 
Ballurn 5ME-05 3.5aE-03 1 JOE -02 
Swylllum 2.7lE-07 
Cadmium 3.14E -07 zzz 2.5E-5 

1 .ME -03 

Chmmlum lSlE-05 1.WE-04 
E 12x-z 

-PI=1 DoIcnc2eE 5: 42E 2; 

7.14E-04 .+w+e+ 7,.2E-4 
h+%OUly 2116E -07 tBOE-05 
Nicbl 7flOE -06 2ME -03 3EOE -03 
Selenium lAt3E-03 10OE-03 lA6E-03 
SibEl 194E-08 2AOE-04 309E -03 
Thallium 857E-07 40OE-06 2.14E-01 
VWWUl lDBE-05 35OE-04 3D7E-02 

0 O.WE+W 0M)E tW 
0 OmEtW OOOEtW 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0M)E tW 

O.WE +W 

OME +W 
ODOE to0 

0M)E to0 

0M)E to0 
OMJE too 
OOOEtW 
ODOEtW 
ODE too 
Ocm too 
O.WE too 
0M)E to0 
OaOE to0 

O.WE to0 
OJJOE to0 
OWE tOO 
OROE to0 
0IX)EtW 
ODOE tW 
OOOE to0 
0M)E tW 
O.WE to0 
O.WE to0 
O.WE to0 

O.WE +W 
OmE+w 
ODOEtW 
OlJOE to0 
O!JOEtOO 
O.WE+W 
0M)E to0 
OOOEtW 
OM)E+W 
O.WE+W 
OCQEtW 
ODOE to0 

O.WE to0 
0M)E to0 

0M)EtW 

0M)E to0 

O!JOE to0 

OaOEtW 
0M)E +W 
OM)E to0 
OM)E+OO 
O.WE to0 
O.WE to0 
O.WE to0 
O.WE to0 



Consbuotlon Worker. RME 
LCANCER RISKS: 

LIFETIME AVERAQE CSF 
DERYN DOSE DERMN CANCER RISK 
(MWG/DAY) F(GIDAYIMG) DERMAL CONTNZT 

820E -08 OWE to0 
l.lEE-07 1.60E to0 lfl5E-07 
BABE-07 OSJE to0 
389E-03 9BOEtOl 333E -07 

O.WE to0 
OOOE tW 
OWE+00 
O.WE tW 

122E -08 O.WE to0 

L 
T 

0 
0 
0 
0 
0 
0 
0 

0 

154E-07 
O.WE tw 
O.WE to0 
0.00E +W 
OwEtW 
O.WE too 
O.WE +W 
ODOEtW 
0M)E to0 
OKIOE tW 
OOOE tW 
ODOEtW 
OfJOE+ 
OOOEtW 
0M)EtW 
O.WE to0 
ODOEtW 
o!xE+w 
OIXIEtW 
O.WE to0 
O.WE tW 
0M)E to0 
0M)E to0 
ODOE tW 
O.WE +W 
OOOE to0 
O.WE to0 
O.WE to0 

ODOE+W 
O.WE to0 
0M)E to0 
OWE +W 
O.WE too 
O.WEtOO 
OWEtW 
O.WE+W 
ODOE +W 
ODOEtW 
OIX)E +W 
OOOE to0 
O.WE tW 
ODOE tW 
0M)EtW 
O.wE+W 
0M)E +00 
OOOE+W 
OME to0 
ODOEtW 
0XX)EtW 
OOOE to0 
OWE to0 
O.WE+W 
O.WE+W 
ODOE tW 
OWE tW 
O.WEtW 

OTAL RISK l.StIE-06 



RSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

WE NAME: Site 7 - Torpedo Shops 
.OCATION: NSB-NLON, Groton, CT 
IATE: 01/16/96 

IAZAADINDICES AND INCREMENTAL CANCER RISKS FOR AESIDf.NTS ARE CALCULATED BYTHIS SPREADSHEET 
ISNG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED 
6SUMPTIONS AREOUTLINED BELOW. 

XPOSURE SCBJARIO: Future Resident (Adult/Child) (All Soil), CTE 

IELEVANT EQUATIONS: IEX = (C x IFadj x Fi x 810 x EF)/(ATx CF) IFadj = (IRc x ECk)/BWc t (IRax EDa)/BWa 

VHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IFadj = AGE-ADJUSTED SOIL NGESTION FACTOR (MG YEAR/KG DAYJ 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BI0AVAIlABlLll-Y (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 
IRc = CHILD INGESTION RATE (MG/DAY) 
EDc = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHILDBODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

:NTER INPUT PARAMETERS: 

IRc: 
EDc: 
BWc: 
IRa: 
EDa: 
BWa: 
IFadj: 
Fi: 

&ON C,: 

.. : 0.3 
.,50, 

3285 
25550 

IETERMNE CONVERSION FACTORS: 

IONCARC = 4.2E-07 CARCIN = 5.4E-08 



BlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil). CTE 

CHEMICAL C (MO/KG) 

Elenzo(a)anthraoene 0.39 
Benzo(b)fluaanthene 0.44 
Benzo(a)pyrane 0.34 
Indeno(l,2,3-cd)pyene 0.26 
Aroclor-1254 0.16 

Arntimony 7.5 
Arsenic 3.2 
Beryllium 0.56 
Cadmium 1.5 
Chomium 21.9 

Manganese 301 
Thallium 0.31 
Vanadium 35.6 

LIFETIME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

BlOAVAlLABlLllY (MGIKGIDAY) (MGIKGIDAY) (hlG/KG/DAY) (KGIDAYIMG) INDEX CANCER RISK 

1 1.63E-07 2lOE-06 7'.30E-01 O.OOEtOO 1.53E-06 
1 1.64E-07 2.37E-06 7.30E-01 O.OOEtOO 1.73E-06 
1 1.42E-07 1.63E-06 7.30EtOO O.OOEtOO 1.34E-07 
1 1.17E-07 1.51E-06 7.30E-01 O.OOEtOO l.lOE-06 
1 7.53E-06 9.69E-09 2.00E-05 -M~E+~B l&+dM 3,77E-03 

Em nn 

7:65E-03 
1 1.34E-06 1.72E-07 3.00E-04 4.46E-03 O.OOEtOO 
1 2.34E-07 3.01E-06 5.00E-03 4.69E-05 O.OOEtOO 
1 6.26E-07 607E-08 5.00E-04 1.26E-03 O.OOEtOO 
1 9.17E-06 l.lBE-06 5.00E-03 1.83E-03 0.00Et00 

1 1.30E-07 1.67E-06 Ll.OOE-05 1.62E-03 O.OOEtOO 
1 1.49E-05 1.92E-06 7.00E-03 213E-03 O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
o.OOEtOO 0.00Et00 O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtKl O.OOEtOO 
O.OOEtOO O.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 



iISK ASSESSMENT SPREADSHEET - DIRECT DERYAL CONTACT WITH SOIL 

:ITE NAME: Site 7 - Torpedo Shops 
.OCATION: NSEI-NLON, Groton. CT 
IATE: 01/18/96 

1AZARD INDICES AND INCREMENTAL CANCER RISKS FOR DERMAL CONTACT WITH SOIL ARE CALCULATED BY THE 
:OLLOWING SPREADSHEETS USING AGE-ADJUSTED EXPOSURE FACTORS. ASUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soll), @.E 

IELEVANT EQUATION: DEX = (C x SAadj x AF x ABS x EF x Fd)/(AT x CF) SPadi = (SAC x EDc)/BWc t (Sk x EDa)/BWa 

YHERE: C = CONCENTRATION IN SOIL (MGIKG) 
SAC = CHILD SKIN SURFACE AREA (CM**2/DAY): 
SAa = ADULT SKIN SURFACE AREA (CM’??/DAY): 
EDc = CHILD EXPOSURE DURATION (YEARS): 
EDa = ADULT EXPOSURE DURATION (YEARS): 
BWc = CHILD BODY WEIGHT (KG): 
BWa = ADULT BODY WEIGHT (KG): 
Sb’adj = AGE-ADJUSTED SKIN SURFACE AREA 

FACTOR (CM*‘2 YR/DAY KG) 
AF = ADHERENCE FACTOR (MG/CM**2): 

: 2094 
3600 

2 
7 

:: 
659.2 

0.2 

ABS = ABSORPTION FRACTION: 
(DECIMAL FRACTION) 

Cd: 0.01 
Dioxins: ‘. 0.03 
PCBS: 0.06 

EF = EXPOSURE FREQUENCY (DAYS/YEAR): 
Fd = FRACTION OF SOIL FROM CONTAMINATED SOURCE 

. . ,150 :... .: 0.6 
AVAILABLE FOR DERMAL CONTACT 

. 

AT = AVERAGING TIME (DAYS), NONCARCINOGENS: 
:. . . . j&& : 

AVERAGING TIME COAVS,. CARCINOGENS: 26650 
CF = CONVERSION FACTOR (UNITLESS) l.OOEtOB 

XZTERMINE CONVERSION FACTORS: 

JONCARClN = 3.01 E-06 CARCIN = 3.87E-07 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
;tie 7 - Torpedo Shops 
.XPOSURE SCENARIO: Future Resident (Adult/Child) (All Soll), CTE 

l 

MEMICAL 

roclors 
hdmium 

C (MGKG) 

0.16 

ABSORPTION 
FRACTION 

0.06 

ANNUAL LIFETIME 
DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIDAY) (MGIKGIDAY) (MG/KG/DAV (KGIDAYIMG) INDEX CANCER RISK 

3.25E-06 4.16E-09 i.OOE-05 -Et- i&$-@t 3.25E-03 -3.=5+4,/B E 
1.5 0.01 4.52E-06 5.61E-09 rr;~~lnci &SE-2 

O.OOE+OO O.OOEtOO 
E 10\F--J 0.0oE+oo 

O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEt 00 O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO o.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OoE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO o.OoE+OO O.OOE+OO 
O.OOEtOO O.OOEtOO o.OOEtOO O.OOEtOO 
O.OOE+ 00 O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO 
0,OOEtOO O.OOEtOO O.OOEtOO O.OOE+OO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+ 00 o.ooE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+ 00 O.OOE+oO 
O.OOEtOO O.OOEt 00 O.OOEt 00 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+ 00 O.OOE+OO O.OOEtOO O.OOE+OO 



AISK ASSESSMENT SPREADSHEET - E)BOSURES THROUGH HOUSEHOLD USE OF GROUNOWATER 

Sib 7 - Twpedo Shops 
NSB-NLON, Groton,CT 
01/19fQ6 

HAZARD INOCES AND INCREMENTAL CANCER RISKS ARECALCUATED BY ON THE FOLLOWING SPREADSHEETS THREE EXPOSURE ROUTES ARECONSIDEREO: 
INGESTION OF GROUNDWATER, DEAMALCONTPCT WHILE StlOWERING/l3AlHING. AND INHALATION OF VOLATllES WHILE SHO\IIERING/BATHING. 
ASSUMPTlONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Future ReslLnt (AduRIChlld). CTE 

~xlRxEFxED)/(BWxAT) INHALATION: ADDRESSED QUAUTATIMLY; INHALATION RIS( ASSOCIATED WITH 
VCCS IS ASSUMED TO BE EQUAL TO INGESRON RI% FOR VCCS. 

WHERE: C = GROUNDWATERCOICENTRATION (MOn) 
IR = INGESTKJN RATE (L(TERS/UAYJ 
EF = EXPOSUA FREQUEWY (DAYS/YEAR) 
ED = EXPOSURE DURATION @EARS) 
BW - BODY WEIGHT (KG) 
AT - AVERAGINGTIME (DAYS) 

FOR INORGRNCS: 
FOR ORGANCS: 

DA&‘& = Kp XC x bent xCF 
IF tavent < t*, Odevent = 2Kp XC xCF x &lT x bmV3.141592854)**05 
IF tevent > t*, OA?vent = Kp XC xCF x ((tevenV(1 + 8)) + (PTx ((l+JB)/(l + B)))) : 

WHERE: Kp P PERMEABLITY COEFFCIENT FROM WATER [CMMR) 
C.= CONCENTRATlON OFCHEMCAL IN WATER &k/L) 
event = DURATION OF EVENT tHR/EVENTi 
CF = CONVERGON FACTOR (l&JO CM’*3jL) 
1” = TIME IT TAKJIB TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUA) 
S - PARTITIONINGCONSTANT DERVIDEO BY EUNGE MODEL (DIMENSIONLESS) 

DERMALCONTACT: DA0 = (DPeventxEVxEDxEFxA)/(BWxAl-) 

WHERE: DAD = OERMALLY ABSORBED DOSE (MOKQlJAY) 

CT DAwefl . ABSORBED DOSE PER EVENT (MQEM*‘2/EVENT) 
EV - EVENTFREQUENCY (EVENTS/DAY) 

c ED = EXPOSURE DURATION t-YEARS) 

I2 
EF = EXF’OSUFE FAEQUEMY (DAYS/YEAR) 
A - bXlN BURF#3E AREA AVAILABLE FORCONTPCT fZ.4*‘2) 

c BW = BODY WEIGHT (KG) 

,= 
AT = AVERAGING TIME (DAYS) 

tn 

INPUTPARAMETERS: 

INGESTION: OERMALCONTACT: 

IR 
24 

CONVERSON EV: 1 CONVERSON 
EF: FACTOR (NONCAR) - 129E-02 ED: 9 FACTOR (NONCAR) - lfl3E tO2 
ED: 0 EF: 234 
6w: 70 CONVERSON A: 2Mxx) CONVERSON 
AT(NON): 3265 FPCTOR (CAFCIN) = 1135E-03 tevent: 0.166667 FPCTOR (CARCIN) = 2.3BE +Ol 
AT(CAR): 25550 

:$ON): 
70 

3295 
ATCAR): 25550 



RI% ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATEA (PAGE Two) 
Site 7 - Torpedo Shops 
EXPOSURE SCENAAIO: Future Resident (AduREChlld). CTE 

ORGANIC OR 
CHEMICAL QW CONC. (At&L) tNOAMNtC? t* (HR) r VW Up (CMIHR) 8 DhVWftl 

Chloroform OHM 0 l.lOE+W 4.70E-01 89OE-03 Q30E -03 207E-08 
lp-DichlaoberPene 0004 0 33OE tW BBOEql 620E-02 25OE-01 232E -07 
Bls(Z-ethylhexyl)pMhlab oJJ21 0 l!JOE to2 Z.lOEtOl 330E -02 13OEtOl 3585-W 

Artlmcfw or#B7 I lOOE-03 162E-09 
00036 I 10OE-03 1.13E-09 
00847 I 1 .WE -03 lAlE-08 

ooO069 I 1 .WE -03 l.l5E-10 
oM)14 I 1 .WE -03 233E-10 

oml24 I l.OOE-03 4M)E-11 
0 0066 I lWE-03 lA7E-09 
00022 I l.OOE-03 387E-10 
00022 I l.WE-03 387E - 10 

m 00027 I 
ium oa11e I 

1 .WE -03 
1 .WE -03 

450E-10 
193E-09 
OME+W 
OKIOE to0 
OaOE to0 
0M)E to0 
O.WE too 
0M)EtW 
OOOEtOO 
O.WE tW 
O.WE to0 
OWE tw 
O.WE to0 
OOOE +W 
O.WE to0 
OooEtw 
OOOE to0 
O.OOE to0 
0M)E tW 
O.OOE +W 
OOOE +W 
O.WE to0 
O.WE to0 
OOOEtW 
O.WE to0 
O.M)E to0 
OM)E+W 
O.WE NO 
OJJOE +OO 



IISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 
IIts 7 - Torpedo Shops 
ixPOSURE SCENAAIO: Future ksldent (AdultChIld), CTE 
:ALCULATE DOSES: 

ANNUAL ANNUAL 
INQESTION DERMM INGESTION DERMN 
DOSE DOSE AfD RfD HAZARD INDEX HAZARD INDEX HAZARD INDEX TOTAL HAZARD 

:HEMlCAL (MQlWlJAY) (MWG/DAY) (MGW%DAY) (MGrKGAJAY) INGESTION DERMAL INHALATION INDEX 

lhlwofofm 
A-Dlehlaobnrene 
Ils(2-ethylhe&yl)pMl!alat3 

fmlmory 
irSelllG 
hrlum 
bfyllium 
ladmlum 

385E -05 3.78E -0B 1 .WE -02 1 .WE -02 385E -03 3dEE -04 385E -03 BO7E -03 
5.13E-05 426E-05 O.WE to0 0M)E to0 OME to0 O.WE tO0 
2.89E -04 135EE-04 2.WE -02 l.lOE-02 135E-02 587E-02 OOOEtW 731E-02 

O.WE to0 3.12E-01 
6.72E -05 2Jl8E-07 3M)E-Q4 2110E-04 291E-01 7AlE-w O.WEtW 291E-01 
109E-03 259E-08 7.WE -02 35OE-03 1.55E-02 739E-04 0M)EtW 1~33E-02 
Sfl5E -08 Z.llE-05 5.WE-03 2dOE-M 1.77E-03 8A3E -05 0M)EtOO lfl5E-03 
lSOE-05 427E -08 5mE-04 t- 2,tj.E + 359E -02 -/~7/&-3 ODOEtOO am&s- 3,76&-Z 

lhromlum l.WE-04 5.07E -07 5M)E -03 l.OOE-04 2.13E-02 5~37E-03 O.WE+OO 2J34E-02 

WF M3: mi zx 
WI w t: HfJc^,: 
tangama 1.14E-02 2:72E -05 
hall 3.08Ea 733E -09 

~z,Y~-z E 7.2c-Y -- ;; 
ZmE -- “OOt+W 4AOe-0, 

Z$+$.%i?I :z 3.7’33-2 OwEtW -eftew6 5,IBC-I 
0M)E to0 1 a7E -02 

lICkI 1.13E-04 2!39E -07 2.WE-02 2fME-03 5&lE -03 134E-04 OIX)E to0 5.78E -03 
bbnlum 2H2E -05 6.72E -08 5.WE-03 1~3OE-03 5.84E-03 BdZE -05 O.OiJE tW 5.71E-03 
Ilk01 282E -05 8.72E -08 5ME-03 2AOE-04 5B4E-03 2flOE-04 OOOE to0 592E-03 
blllum BABE -05 824E-0.9 BM)E -05 4.OOE -06 433E-01 2M1E-02 0M)EtW 453E-01 
‘aradim lASE-04 354E-07 7 OOE -03 3.3OE-04 2.12E-02 ialE- O!JOE to0 223E-02 

0 040E +W OaOE tW OWE+W OOOE to0 OWE to0 OOOE tW 
0 
0 
0 
0 
0 
0 

i 
0 
0 
0 
0 

O.OOE to0 
O.WE +W 
O.WE +W 
O.OOE +W 
O.OOEtOO 
OOOE tO0 
O.WE tW 
O.OOE tO0 
OWE tW 
OOOE to0 
OOOE tGQ 
0M)E to0 

O.WE to0 OM)E+W OWE+W 
OOOE to0 OWE to0 0M)E +W 
O.WE to0 O.OOE to0 OlxlEtw 
O.WE tW OOOEtW 0M)EtW 
O.WEtOO O.WE tW OIJOEtW 
O.OOE to0 O.WE tW OWE tW 
O.WE to0 O.WEtW 0M)EtW 
O.WE to0 O.WE to0 OROE tW 
OOOE tW ODOEtW 0M)EtW 
O.WE to0 ODOE to0 OWEtW 
0M)E tW O.WE +W ODOE+W 
OOOE to0 OOOE to0 0M)E tW 

OOOE tw 0M)E to0 
OOOE to0 O.WE to0 
OOOEtM) OMlE to0 
O.WE to0 O.WE tW 
OM)E too 0M)E tW 
OaOE to0 O.WE to0 
0M)E tW 0M)E tW 
OOOE tW OOOEtW 
0M)E to0 O.WE to0 
OOOE tO0 O!JOEtW 
OSOE tw OOOE +W 
OROE tW O.WE tw 

0 OmE to0 OrnE too O.OOE to0 0M)E tW O!JOE to0 OOOE to0 
0 0M)E to0 0M)E tW O.WE to0 0M)EtOU 0M)E to0 0M)EtOO 
0 O.COEi.00 O.WEtOO OMlE to0 0M)EtOO 0M)E tO0 OMIE to0 
0 O.WE tW O.WE to0 OJJOE to0 OWE to0 0M)E tW O.WE tW 
0 O.WE to0 0M)E tW O.WE to0 OOOE to0 OOOEtW O.WE to0 
0 O.WE tW 0M)E to0 O.WE to0 OWE to0 OaOEtW O.WE to0 
0 O.WE to0 OSOE too 0M)E +W OOOE to0 0M)EtW OOOE to0 
0 
0 

OOOE tO0 0M)E to0 0M)E +W 0M)E tW ONE too O.WE +W 
ODOE +W 0.03E to0 OaOE to0 OWEtW OOOEtW OOOE to0 

0 O.WE to0 00OE to0 O.WE to0 0M)E +W OJiOE tO0 O.WE tCO 
0 O.WE to0 0M)EtOO O.OOE to0 OOOE to0 O.OOE+W OOOE to0 
0 O.OOE tM) O.WE tW 0M)E +W OaoEtW OOOEtW O.WE to0 

0 O.WE tW 000EtW OWEtW OOOEtW O.OOE +W OOOE tW 

0 OXX)E tW OOE to0 O.WE to0 0M)E to0 O.WEtW OOOE to0 

OTAL RISK 1BM-t88 I.&t0 .s?a?Ga l,“clE-I 3.e.SE-03 - \R6 Et0 



1% ASSESSMENT SPREAOSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR) 
Ike 7 - Torpedo Shops 
XPOSURE SCENARIO: Future Resident (Adumhildl, CTE 
ALCUIATE INX?EMENTALCAP#ZER REXS: 

LIFETIME AVERAGE 
INGESTION DOSE 

HEMICAL (MGrXGrDAY) 

hloroform 495E-08 
A-DlchlaobrPene 6.69E 4 
ls(Z-ethylhexyl)phthalae 346E-05 
kanknm m.5 3 
rtlmary 1.60E-05 
lS?dC 1.12E-05 
ldlm lAOE-O4 
wylllum 1.14E-06 
admlum 2.3lE-O6 
hmmlum 137E-05 

LIFETIME AVERAGE CSF CSF 
DERMAL DOSE INGESTION DERYAL CANCER RISK CANCER RISK CANCER RISK TOTAL 
(MCJKGAJAYI (KG/DAY/W) (KG/DAY/MG) INGESTION DERMAL CONTET INHAIATION CANCER RI% 

4flBE -07 6.10E-03 6.10E-03 3.02E -06 2.87E -09 3DZE-06 633E -06 
5A7E-06 2AOE-02 2AOE-O2 158E-O7 1.31E-07 156E-O7 4ABEa7 
6A4E-05 1 AOE -02 2.64x-02 485Eq7 Z.llE-08 485E -07 3DBE-06 

381E-06 O.OOE to0 0M)E too 
287E-06 15OEtW 1.6OE +W 166E -05 427E -06 OaOE tW 1.69E -05 
332E -07 O.WE to0 OOOE to0 0M)E to0 O.WE to0 
211E -09 430E to0 6.6OE too 489E 4 233E -06 OIXIE to0 491E-06 
5.6OE -OQ O.WE to0 O.WE to0 OME tW OOOE to0 
6ME -08 O.WE to0 O.WE tw OmEtW O.WE to0 
H5E .sI 

OaoEtW 0M)EtW 
IWWty 39EE -07 OAPE-10 O.OOE to0 O.WE tW OWE tw OKaOEtW 
icbl 1 A5E -05 3A5E-O6 O.OOE tW O.WE tW OwEtOO OM)E+W 
slenlum 383E -06 6&lEXYJ OIX)E to0 O.WE to0 OME to0 OM)EtOO 
iker 3.63E-OiJ 6.&IE -08 O.WE to0 O.WE to0 OaOE +W omE+w 
killium 4A5E-06 106E-O6 ODOE tW O.WE +W 0M)E to0 OOOE tw 
amdun lSlE-05 455E -06 O.WE to0 O.WE to0 O.WE tW O.WE +00 

0 O.WE tW OWE to0 OM)E+W O.WE tw O.WE tW OlJOEtW 
0 0M)E too OWE to0 O.WE tW O.WEtW 0M)E to0 0M)E to0 
0 o.WE tW OmEtW O.WE +W O.WE +W OOOE to0 O.WE+W 
0 O.wE tW O.WE to0 OKQE tW O.OOE tW O.WE +W O.OoE to0 
0 OWE to0 o.wE to0 0M)E tW OWE tw O.WE to0 OLQE tw 
0 O.WE too O.WE to0 OaOE tW O.WE tw O.WE to0 O.WE to0 
0 O.WE +W O.WE +(x1 ODOE+W O.WE+W oM)E +W oM)EtW 
0 O.WE tW O.WE to0 OXJOE to0 O.WE tw o.WE to0 0M)E tW 
0 OME to0 OOOE tW 0M)E to0 O.WE to0 OOOEtW OooEtw 
0 OME to0 OWE to0 0M)EtW O.WE to0 OXX)E to0 0M)E to0 
0 O.WE to0 O.WE+W O.WE+W O.WE to0 ODOE to0 O.WE tW 
0 OOOE to0 OOOE to0 OmEtW O.WE tW OMlE to0 O.WE to0 
0 0M)E too O!JOE tW 0M)E to0 O.WEtW 0M)E to0 O.WE +W 

8 
O.WE to0 O.wE to0 OOOE to0 O.wE +W ODOE to0 O.WE tw 
0M)E to0 OmE to0 OJXEtOO O.OOE to0 OOOEtOO O.WE to0 

0 OOOE +W OOOE to0 O.WE tW o.WE tW OfJOEtW OsoEtw 
0 O.OOE tW OaOE tW O.WE tW O.WE tW OaOE +W 0M)E to0 
0 0M)E to0 omE +W OOOE tW o.wE to0 O.WEtW O.WE too 
0 O.WE +W O.wE to0 0M)E tw O.wE to0 OaOEtW OOOE to0 
0 O.wE to0 OilOEtW O.WE+W O.WE to0 O.WE+w OWE to0 

0 O.WEtW OmE tW O.WE to0 OOOE tW OOOEtW 0M)E tW 
0 O.WE to0 O.WE tW OaOE tw O.WE tw ODOE tW O.WE tW 
0 O.wE tW O.WE tW O.OOE to0 O.WE tW O.WE to0 OOOE tw 
0 O.WE tOQ oM)E tW O.WE to0 O.WE to0 .OM)E+W O.WE to0 

0 O.WE to0 O.WE to0 ONE +W O.WE tw 0M)E too O.WE +W 
0 O.WE tw O.M)E+W OOOE to0 O.WE tW O.WE +W OOOEtOO 
0 O.WE to0 OOOE to0 ODOE tW O.WE to0 O.WE +W O.WE to0 

OTN RISK 224E-05 231E-06 6.73E-07 2.54E-05 

L 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/16/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
USHG AGE-ADJUSTED MPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I EXPOSURE SCENARIO: Future Resident (AduWChild) (All Soil), RME 
I 

I RELEVANT EQUATIONS: IEX = (C x IFadj x Fi x BIO x EF)/(ATx CF) IFadj = (IRc x EDc)/EWc t (IRa x EC&)/BWa 

WHERE: C = MEAN CONCENTRATION IN SOL SAMPLE (MG/KG) 
IFadj = AQE-ADJUSTED SOIL lNGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BIOAVAIIABRRY (UNITLESS) 
EF = EXPOSURE FREQUBJCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 
IRc = CHILD INGESTION RATE (MO/DAY) 
Elk = CHILD !ZXPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (M&DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
EWa = ADULT BODY WEIGHT (KG) 

I 
ENTER INPUT PARAMETERS: 

IRc: : iog 
EDc: 

.. 
.6 

BWc: : ” ‘. $5 
IRa: : ’ Itid 
EDa: ::I. ., i4 
0Wa: 76 
IFadj: 114.2657 
Fi: I 
EF: ibd 
AT(NONC): 10950 
AT(CARC): 25550 

DEFERMNE CONVERSION FACTORS: 

NONCARC = 1.6E-06 CARCIN = 6.7E-07 



RSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
bite 7 - Torpedo Shops 
XPOSURE SCWARIO: Future Resident (Adutt/Child) (All Soil), RME 

LlFETlME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

:H EMICAL C (MG/KG) BlOAVAlLABlLlTV (MO/KG/DAY) (MGIKGIDAY) (MGIKGIDAY) (KG/DAY/MG) INDM CANCER RISK 

lenzo(a)anthracene 2.7 1 4.23E-08 1.8iE-08 7.30E-01 o.ooEtOO 1.32E-06 
lenzo(b)fluoranlhene 3.2 1 5.0lE-08 2.15E-08 7.30E-01 o.oOEtOO 
lenzo(a)pyrene 

1.57E-06 
1.9 1 2.97E-08 1.27E-08 7.30EtOO O.OOEtOO 9.3lE-06 

Ideno(l,2,3-cd)pyene 1.2 1 1.88E-08 8.05E-07 7.30E-01 O.OOEtOO 5.88E-07 
rroclor - 1264 0.88 1 l.O3E-06 4.43G07 2.00E-05 - E+fJe 5.17E-02 - 8,06&- 

rrntimony 19.4 
rrsenlc 3.2 1 5.01E-08 2.15E-08 3.00E-04 1.67E-02 O.OOEtOO 
leryllium 0.58 1 8.77E-07 3.76E-07 5.00E-03 1.75E-04 O.OOEtOO 
:admium 5.1 1 7.96E-08 3.42E-08 5.00E-04 1.80E-02 O.OOEtOO 
:homium 21.9 1 3.43E-05 1.47E-05 SOOE-03 8.68E-03 O.OOEtOO 
ml 38e8 ME-;; 0.66i5 .JL 
nanganese 301 1 4.71E-04 &#pf@ 2,JE-2 - LYdE-2 
hallium 1 1 1.57E-08 8.7fE-07 8:00E-05 1:98E-02 O.oOEtOO 
ranadium 35.6 1 5.57E-05 2.39E-05 7.00E-03 7.98E-03 O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.oOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 0.00Et00 
O.OOEtOO O.OOE to0 O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 0,OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtoO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO o.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO . O.OOEtOO o.OOEtoO O.OOEtOO 

‘OTAL RISK 



3ISK ASSESSMENI’ SPREADSHEET - DIRECT DERMM CONTACT WITH SOIL 

SITE NAME: Site 7 - Torpedo Shops 
-0CATION: NSB-NLON, Groton. CT 
IATE: Olll6196 

iAZARD INDICES AND INCREMENTAL CANCER RISKS FOR DERMAL CONTACT WITH SOIL ARE CALCULATED BY THE 
-aLOWING SPREADSHEETS USING AGE-ADJUSTED EXPOSURE FACTORS. ASUMPTIONS ARE OUTLINED BELOW. 

fXPOSURE SCENARIO: Future Resldant (AduttlChlld) (Ail Soll), RME 

IELEVANT EQUATION: DEX = (C x SAadj x AF x ABS x EF x F d)/(AT x CF) Sbadj = (SAC x EDc)/EWc t (Sk x ECa)/BWa 

WHERE: C = CONCENTRATION IN SOIL (MGiKG) 
SAC = CHILD SKIN SURFACE AREA (CM**2/DAY): 
SAa = ADULT SKIN SURFACE AREA (CM”2jDAY): 
EDc = CHILD EXPOSURE DURATION (YEARS): 
EDa = ADULT EXPOSURE DURATION (YEARS): 
BWc = CHILD BODY WEIGHT (KG): 
BWa = ADULT BODY WEIGHT KG): 
SAad) = AGE-ADJUSTED SKIN SURFACE AREA 

FACTOR (CM**2YR/DAYKG) 
AF = ADHERENCE FACTOR (MG/CM**2): 

iti 
Se00 

6 
24 
is 
70 

2140.457 

1 

ABS = ABSORPTION FRACTION: Cd: 
(DECIMAL FRACTION) Dioxhs: 

PCBS: 

EF = EXPOSURE FREQUENCY (DAYS/YEAR): 
Fd = FRACTION OF SOIL FROM CONTAMINATED SOURCE 

AVAILABLE FOR DERMAL CONTACT 
AT = AVERAGING TIME (DAYS), NONCARCINOGENS: 

AVERAGING TIME (DAYS), CARCINOGENS: 
CF = CONVERSION FACTOR (UNITLESS) 

0.01 
0.09 
0.98 

.,:. ;:., 150 
1 

: .:., ::,, E@$,6. 

25550 
l.OOEt08 

lETERMINE CONVERSION FACTORS: 

IONCARCIN = 2.93E-05 CARCIN = 1.28E-05 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
;ite 7 - Torpedo Shops 
:XPOSURE SCENARIO: Future Resident (AdultlChlld) (All Soil), WE 

:HEMICAL C (MGn<G) 

roclors 0.66 
kdmiun 5.1 

ANNUAL LIFETIME 
ABSORPTION DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
FRACTION (MGIKGIDAY) (MGKGIDAV (MGIKGIDAY) (KGIDAYIMG) INDEX CANCER RISK 

0.06 1.16E-06 4.96E-07 l.OOE-05 .-wzEo* 1.16E-01 
0.01 1.50E-06 6.41E-07 -t?wh65 CL?%-5 

O.OOEtOO O.OOEtOO 
~rj.98E-1 zE&- 9s95L, 

O.OOEtOO O.OOEtOO O.oOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEt 00 o.ooEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO o.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0:OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEt 00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL RISK 



VSK ASSESSMENT SPREADSHEET - EXPOSURES THA0UGH HOUSEHOLD USE OF GROUNDWATfZA 

:ITE NAME: Sib 7 - Torpedo Shops 
.0CATION: NSB-NLON, Groton.CT 
IAlE: 01/18!98 

JAZARD INDCESAND INCREMENTALCANCER RISKSARECALCUATED BY ON THE FOLLOWING SPREADSHEETS THREE EXPOSURE ROUTES ARECONSIDERED: 
NGESTION OF GROUNDWATER, DEAMALCONTPCT WHILE SHDWE~~INGISA~H~NG, AND INHALATION OF VOLATILES~HILE SH~~R~N~~~ATHING. 
\SSUMPTlONS ARE OUTLINED BELOW. 

iXT’OSURE mENARID: Future Rssldant (AduRChlld), RME 

EPk Dm 1989 AND -992 

NGESTION: IEX = &ZxlRxEFxED]/(BWxAT) INHALATION: ADDRESSED QUAUTATIMLY; INHALATION R19( ASSOClAlED WITH 

WHERE: C = GROUNDWATERCONCENTRATION (MG,lJ 
VCCS IS ASSUMED TO BE EQUAL TO INGESTION RI% FOR VUx. 

IR = INGESTioN RATE (LIIERS/TlAY) 
EF = EXPOSUR FREQUEWY (DAYS/MAR) 
ED = EXPOSURE DURATlON (YEARS) 
BW * BODY WElGHT(KQ) 
AT - AVERAGINGTIME (DAYS) 

IERMALCONTACT: DAD = (D/went xEV xED xEFxA)/(BWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MOKGDAY) 
DAewri - ABSORBED DOSE PER EVENT(MG~M*??/EVENT) 
EV = EVENTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATlON (YEARS) 
EF = EXPOSUR FREQUENCY (DAYSMAR) 
A = SUN SURFPCE AREA AVAILABLE FORCONTPCT FM*“2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

FOR INORGANICS: 
FOR DRGANlCS: 

DAevent = Kp XC x&vent xCF 
IF tevent < t’, 
IF tevent > t*, 

DAwent = 2Kp XC xCFx pTx~vent/J.l4t5926~)4)‘os 
DAevent = Kp XC wCF Y ((teventf(1 + El)) + (2T x ((1+38)/(1 + El)))) 

WHERE: Kp = PERMEABLlTYCOEFFClENT FROM WATER (CM/HR) 
C = CONCENTRATiON OF CHEMCAL IN WATER (MGJL) 
tevent = DURATION OF EMNT (HR/EVENT) 
CF = CONVERSON FACTOR (loo0 CM**3/L) 
t* = TIME ITTAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUR) 
B - PARTITIONINGCON8TANT DERVIDED BY BUNGE MODEL (DIMENSIONLESS) 

#PUT PARAMETERS: 

(GESTION: DERMALCONTACT: 

IR: 2 CONVERSON EV: 1 CONVERSON 
EF: 350 FACTOR (NONCAR) = 2.74E-02 ED: 30 2.74E +02 
ED: 30 

FACTOR (NONCAR) p 
EF: 350 

Bw: 70 CONVERSON A: 2oooo CONVERSON 
AT(NON): 10950 FPCTOR (CAFCIN) = 1.17E-02 tevent: 025 l.l7E+02 
AT(CAR): 25550 

FPCTOR (CARCIN) = 
Bw: 70 
AT(NON): 10950 
AT(CAR): 25550 



I--- RI% AfZSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE TWO) 
Site 7 - Torpedo Shops 
EXPOSURE SCENARIO: Future Rssldent (AduitChlld), RME 

GW CONC. (MQIL) 
ORGANIC OR 
INORMNIC? t* (HR) 

l.lOEtOO 

T WW 

4JOE-Ol 

Kp (CM/HR) 

8sOE-03 

00568 I lmE-03 lAZE-08 
OAlB I l.OOE -03 1.O4E-07 

0.00 18 I lflOE-03 4.75E-10 
0 .w-22 I 1 .OOE -03 550E-10 

1 .IIOE -03 5M)E-10 
o-32 I MOE -03 133E-08 
0.0102 I lmE-03 2.55E -08 
08138 I lOOE-03 3s40E -09 

0.006 I lfME-03 iME- 
0.0753 I lOOE-03 lflSE+J(I 

O.OoE+OiI 
O.ME to0 
O.I!oE +M) 
OM)E+OO 
OM)E+M) 
OOOE tO0 
O.OOE +00 
OWEtW 
OXX)E too 
O.OOE +00 
0M)E tOO 
OaOE too 
O.OOE too 
O.M)E tO0 
O.M)E +W 
O.OOE too 
OME to0 
O.OOE to0 
OJIOE too 
oM)EtOO 
O.OoE tO0 
OOOEtOO 
0.00E to0 
O.M)E too 
OJJOE too 
O.OOE tO+J 
o.oOE too 



C-3 
c 
cz 

c1; 
cn 

, 

I 

( 

I 
, 

1 
I 
I 
( 
( 
i 
4 
I 
I 
I 
I 
, 

1 

I’ 

RI% ASZiESSMENT SPREADSHEET - 
SIta 7 - Torpedo Shops 

HOUSEHOLO USE OF GROUNDWATER (PAGE THREE) 

EXPOSURE SCENARIO: Future Fbokkmt (Adumhlld), RME 
CALCULATE DOSES: 

ANNUAL ANNUAL 
INGESTION DERMK INGESTION DERMAL 
DOSE DOSE RfD RID HAZARD INDEX HAZARD INDEX 

CHEMICAL (MGKGIDAYI 
HAZARD INDEX 

WWO/DAY) (MOKQDAY) 
TOTAL HAZARD 

(MM(G/DAy) INGESTION DERMAL INHAfATION INDEX 

3hlcfoform 822E -05 6.S3Ea lmE-02 l.WE -02 822E -03 8.83E -04 
IA-Dichlaober~err, 

822E-03 
1.10E-w 7BOE 45 

171E-02 
O.WE tW 0M)E tW 

Bls(2-ethylhexyljpnhalae 
OLkJE to0 

521E-03 1.09E-02 
0M)E to0 

2OOE-02 l.lOE-02 2BOE-01 888E-01 OOOE to0 125EtW 

Anlmoq l.lOE-03 265E-06 4ME-04 
mw 

41I0E-02 2.75E to0 EflSE-03 
9rsenlc 

OOOE to0 
1.58E-03 388E-08 

2JBE to0 
3.WE-04 28oE-04 5.18EtOO 1.3SE-02 

Bailurn 1.14E-02 
OLIOE to0 

285E -05 
520E +W 

7COE-02 35OE-03 163E-01 8.l4E-03 
Bwylllum 

0M)E to0 
521E-05 130E -07 5.WE -03 

171E-01 
2ME-W 521E-04 

Zsdmium 
O.WE tw 

6.03E -05 1.5lE-07 
1.09E-02 

5aOE-04 faE-85 z.se-5 :z:: 
:hamlum 

- t.o0E-3 ODOEtW 
173E -03 887E-oB 5.WE-03 

,,.,,l.L7E-1 
1M)E-M 3A7E-01 Si7E-02 OM)EtOa 4.34E-01 

,?BEANl ?“9E .-s? 

i!-?lnpr8s3 1.37E-01 3A2E -04 6.awGw2.YE-2 
bbstCU~ 5ASE -05 1.37E-07 3.WE-C-l 1.5OE-05 183E-01 8~13E-03 
UlCbl 

0M)E tw 
ldEE-03 3.64E-W 

182E-01 
2KIE-02 2.WE -03 728E-02 182E-03 

blenium 
0M)E to0 

2.78E -04 SS@E -07 5OOE-03 
7.47E -02 

1 .WE -03 5.58E-02 
3iker 

S99E-04 0M)E tW 
333E -04 832E -07 

5BBE -02 
50JE-03 2AOE-04 7A5E -02 3flSE-03 

rhalllum 
0M)E to0 

1.64E-04 4.11E-07 
7S4E-02 

BOOE-05 4WE -06 205E to0 
/anxiun 

1.03E-01 
2.WE -03 5.lEE-06 

O.WE to0 
7.WE -03 3.5OE-04 

2.16E to0 
2.85E-01 1.47E-02 OMlE tW 

0 OOOE to0 O.WE +W 
3.08E-01 

OOOE to0 O.WEtW 
0 

O.WE to0 
OaOE to0 OOOE to0 

O.WE too 
O.WE to0 O.WE tQ3 

0 O.OOE to0 
O.WE to0 

O.WE too 
OOOE to0 

O.WE to0 0M)EtW O.WE to0 
0 O.WE tOO O.WE to0 

O!JOE tW 
ODOEtOO OOOEtW O.WE tO0 

0 O.WE to0 0M)E +W 
OOOEtOO 

0M)E to0 OM1EtOO O.WE tW 

: 
O.WE to0 0M)E +W 

O.WE tW 
OaOE tw 0M)EtW 

O.WEUQ 
OilOEtW 

O.OOE to0 
OOOEtw 

0M)E tW ONE tW O.OOE +W 
0 OIIOE to0 0M)E to0 

O.WE tO0 
OOOEtW O.WE to0 OmE to0 

-0 OOOE to0 
0M)E +W 

OmE tW O.WEtW OGQE to0 OaOEtW 
0 O.OOE tO0 

O.WE tW 
0M)EtW OaOEtW OLXJEtW O.WE to0 

0 O.WE tO0 OMEtW 
Oi?JEtW 

O.WE too O.WE +W O!lOEtW 
0 O.WE +CKI 

0M)E to0 
O.WEtKI OWE tO0 O.WEtW OOOE to0 

0 OOOE to0 
O.WE too 

OOOE to0 OiIOE to0 OJxlEtw OQJE tW 
0 O.WEtW 0M)E tO0 

OOOE tO0 
0M)E tw O.WE to0 

x 
0M)E to0 

OWE to0 
O.WEtW 

OOOEtW 
OOOEtW OaOEtW O.WE to0 

OmE tW 
000EtOa 

0M)E to0 OMlE tW OJJOE to0 0M)E to0 
0 0M)E tW 0M)E to0 

O.WE to0 
00OE tW O.WEtW O.WE to0 

OaOE+W 
OOOE +W 

0 00OEtW OWE tW OJMEtW 0M)E to0 
0 O.WE to0 0M)EtOO 

ODOE to0 
O.OOE to0 OOOE tW O!JOE +W 

0 O.WE to0 00OEt00 
OOOEtOO 

O.WE to0 O.WE tW O.WE to0 O.WE to0 
0 O.WE to0 O.OOEtOO OOOE to0 
0 OaOE +W 

O.WE to0 O.WE tO0 
OROEtOO 

O.WEtW 
O.WE to0 O.OOE to0 O.WE to0 

0 O.WEtW OIJOEtW 
O.WE +W 

O.WE to0 O.WE tW O.WE +W 
O.WE too 

O.WE to0 
0 OMEtOO OOOE to0 OmE tW O.WEtW 
0 ODOEtW OM)EtOO 

O.WE tW 
0M)E tW OJMEtW 0M)E to0 

0 O.WE to0 O.WE too 
OWEtOO 

O.OOE to0 O.WE tw) 0M)E to0 0M)E to0 
0 O.OOEtW O.ooE tw O.WEtW O.WE too O.WE to0 OME tO0 

‘OTAL RISK +demn- I.73 E.+ I 3-m-+m- 1,72&+0 822~ -03 . -l-wem i.SOLt-I 

J 



C? 
G 
c? 

ci 
07 

11% ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE FOUR1 
llta 7 - Torpedo Shops 
‘XPOSURE SCENARIO: Futum Aesldent (AdulVChlld), RME 
:ALCULATE INCREMENTALCANCER RISC% 

LIFETIME AVERAGE LIFETIME AVERAM CSF CSF 
INQESTION DOSE DERMN DOSE IN(IESTION OERMN CANCER RISK CANCER RISK CANCER RISK TOTAL 

:HEMlCAL (M’3WUAV (MQKGIDAYI W3lDAYIMG) lUGiDAY/MG) INGESTION DERMAL CONTACT INHALATION CANCER RI% 

lhloroform 352E -05 2.97E -0B 6.10E-03 6.10E-03 2.15E-07 181E-05 2.15E-07 4A5E -07 
A-Olchfwobmene 4.70E-05 334E-05 2AOE-02 2AOE-02 1.13E-06 BME-07 1.13E-06 306E -06 
lls(2-ethylhexyl)phthalaQ 223E-03 4fXE -03 lAOE-02 2dOf -02 3.12E-05 1.17E-04 3.12E -05 1 J@E -04 
dtmhh 4ec z: MC “2 uN7ettN umL7L.u “MJC +ul “.uJrz tw 
nlmcej 4.72E-O4 1.16E-06 ODOE to0 OOOEtW ODOEtW O.WE +W 
,rSenlo 6.57E -04 1.87E -08 1.5OE to0 l.WE tw lDJE-03 287E-08 O.wE to0 1 .WE -03 
marlum 489E-03 122E-W OJXE to0 OIX)E tw OME tw 0M)E tW 
krylllum 223E -O5 5.55E -O8 430E to0 8BOE too 859E-05 4BOE-07 ODOE +W 8il4E-05 
:admlum 2.58E-05 6ABE -09 OWE to0 OOOEtW O.WE to0 O.WE to0 
lhmmlum 7A3E-04 3.72E -0% OaOEtW 0M)E tW O.WE to0 0M)E to0 

+A# ^z. efieE6; 

langdms3 587E -02 lA7E-O4 OWE +M) 
crcury 2.35E-05 587E -05 OOOE tW 0M)EtW O.WE tw OCOEtW 
lICksI 625E-04 158E-08 OOOE +W O.WE tW 0M)E tw OOOE tW 
elenlum 12OE-04 2.99E -07 O.WE to0 O.WE+w O.WE to0 OME to0 
;mer 1.60E-04 3986-07 0M)E to0 O!JOEtOO O.WE +W O!JOEtW 
haIlIum 705E-05 1.7SE -07 ONE tW 0M)E to0 O.WE to0 O!XJE to0 
‘amdwrl 8B4E-04 221E-08 OGQEtW 0M)EtW ODOE +W ODOE+W 

0 O.WE tW O,WE to0 OiMEtW O.&E to0 ODOEtW ODOE +W 
0 o.WE tW O.OOE to0 0M)EtOO O.wE tW O.OOE tW O.OOE to0 
0 O.WE tW O.WEtW OOOE +W 0M)E too OBOEtW OOOE +W 
0 O.WE to0 O.WE to0 O.WE to0 OMlE to0 O.WE to0 ODOEtW 

0 

0 OfJOE to0 

O.WE too 

0 

0 

o.WE tw 
0 

O.WE tw 

o.WE tW 
0 O.WE to0 
0 OME to0 
0 O.WE to0 
0 OWE tw 
0 OoOEtW 
0 O.WE tW 
0 O.WE tw 
0 ODOEtW 

O.WE tW 
O.WE to0 
O.WE to0 
O.WE to0 
OOOEtW 

O.WE tW 

O.WE tW 
OWE to0 
O.WEtW 

O.wE+W 

OIXIEtOO 
O.WE tW 
0M)E too 

OilOEtW 
OOOE tW 
ODOE +W 
OOOE tW 
OJJOE to0 
OJXE tW 
O.WE too 
00OE +W 
OOOEtOO 
OwEtOO 
OaOE tw 

O.WEtW 
OJJOE to0 
0M)E to0 
O.WEtW 
O!JJEtOO 
0M)E tW 
ODOEtW 
OOOE +W 
0M)E tW 
ODOEtW 
OWEtW 

O.WE tW 
OmE to0 
O.WE to0 
O.WE to0 
O.WE tw 
O.WE to0 
O.WE to0 
O.WE to0 
OWE+00 
O.WE tw 
O.WE +W 

OOOE to0 
0M)EtOO 
OOOEtOO 
OoOEtW 
ODOE tW 
OfJOE tW 
OJXEtW 
OOOE tw 
o.wEtw 
O!JoE too 
OIME tw 

OiJOE to0 OWE tw OME to0 O.WE tw 
OCOE tw O.WE to0 OWEtW O.WE to0 

0 &JOE too OOOE to0 0M)EtW 0M)E tw O.wE tw O.WE too 
0 O.WE to0 O.OOE tW 0M)E tW o.WEtOO O.WE to0 O.WE too 
0 OWE tw O.WE tW OOOE%W OMIEtM) OIX)E to0 O.WE tw 
0 O.WE to0 O.wE +W ODOEtW OWE +W 0M)E to0 ODOE tw 
0 O.WE +W 000E tw 0M)E tw 0M)E tw O.WE to0 0M)E tW 
0 ODOE tw 0M)Etw O.WE to0 o.WE +W OaDE tw O.WE tW 
0 o.WEtOO OM)EtM) 0M)E to0 O.WE tW ODOE to0 0M)E tw 
0 O.WE to0 O.WEtW OOOE to0 OJJOE too OWE to0 0M)E to0 
0 OOOE to0 OfJOEtw O.OOE too o.WE to0 O.WE tW O.WE tw 
0 O.WE +W O.WE tw OIIOE to0 O.WEtW O.XJE tw O.WE too 

OTAL RISK 1.13E-03 121E-04 326E-05 128E-03 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 
. 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: 
DATE: 

NSB-NLONI Groton, CT 
01118/96 

EXPOSURE SCENARIO: CTE 

LEAD MCDEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

3 
Time Outdoors (hr) Vent. Rate (m3/day) 

:I: 
2: f :: 

L"ng3:F- (%) 
32:0 

;:: 
t:: ::i 

32.0 
32.0 

:-x 
710 

DIET: DEFAULT 

DRINKING WATER Cone: 6.80 ug Pb/L 
WATER Consuaption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust fug Pb/g) 
o-1 200.0 
1-2 200.0 E-: 

5:; 
200.0 2oo:o 
200.0 200.0 

4-5 200.0 

z:; 
200.0 SXE 
200.0 zoo:0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CORTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
--e--v 

Soil+Dust Uptake 
(w/day) -m---m--m--e 

0.5-l: 

;::i 

t-f: - : 

;I$; 

Diet Uptake 
Cug/day) 

--v-m----m- 
2.53 
2.61 

f-E . 
:-ii 
3:35 

7.83 
11.50 
12.05 
12.12 
10.31 

::-:: . 

Water Uptake 
(Wday) 

^~-~~~~~-~~- 
0.62 

x 
1:67 
1.77 

::: 

Paint Uptake 
("g/day) 

mm-m-em--we_ 
0.00 
0.00 
0.00 
0.00 

Eil 
0100 

Air Uptake 
(w/day) 
---m-w-m 

X:X5 
x-0067 0107 
8% 

. 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01116196 

EXPOSURE SCEN/jRIO: CTE 

Cutoff: lQ.8 ug/dL 
% above: 2.11 
% Belou: 97.89 
G. Mean: 3.9 

: 
I 

I I I I a I * I 1 ’ ’ a 1 1 
e 2 4 6 8 10 12 14 16 18 20 

LEAD 8.99d BLOOD LERD CONCENIMT I ON < us/dL) 
8 to 84 Uonths 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01118196 

EXPOSURE SCENARIO: RME 

LEAD MODEL Version O.Wd 

AIR CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30. 
Other AIR Parameters: 

Age Time Outdoors 
O-1 1.0 

::: 28 
3-4 
4-s ::a" 

g:f 2X 

ug Pb/m3 DEFAULT 
.O percent of outdoor. 

(hr) Vent. ;a$z W/day) 

310 

:-i 
5:o 

DIET: DEFAULT 

DRINKING WATER Cone: 51.90 ug Pb/L 
UATER Consmption: DEFAULT 

SOIL 8 DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 

Soi;o;? Pb/g) Ho;;; yt tug Pb/g) 

l-2 zoo:0 too:0 

g:; 
200.0 200.0 
200.0 200.0 

4-5 200.0 200.0 

2:: 
200.0 200.0 
200.0 200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternat Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOW Pb and Pb UPTAKES: 

YEAR 
------ 
0.5-l: 

:::; . 
t::; 

;:fi 

Blood Level 
(“g/dL ) 

--------w-s 

86:; 
T:! 

H:$ 

Total Uptake 
("g/day) 

-----w-m-e-_ 
11.46 

20.06 21.21 
20.81 21.77 

21.78 21.37 

Diet Uptake 
W/day) 

-----..----- 
2.42 

2.42 2.76 
2.71 

5:E 
3.17 

Water Uptake 
( Wday) 

-ee--em-m-mm 
4.55 

10.84 11.49 
11.95 

E*:: 
13:&J 

Lung Abs. 

z-i 
3210 
32.0 
32.0 
32.0 
32.0 

(%I 

Soil+Dust Uptake 
(“LvdaYl 

4.47 
6.77 
6.90 
7.04 
5.35 
4.86 
4.62 

Paint Uptake 
(“WaYI 

Air Uptake 
w/day1 ------m-s--- ----a..-- 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 7 - Torpedo Shops 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01118196 

EXPOSURE SCENARIO: RME 

LERD 8.99d 

I I I I I I I I I I I I 
I 

Cut04 f : 10.0 ug/dL 
% Above: 21.06 
% Below: 78.94 
G. Mean: 6.9 

I 

I I I I I I I 

5 10 15 20 25 30 35 

BLOOD LERD CONCENIRATION <ug/dL> 
e to 84 Uonths 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 7 TORPEDO SHOPS - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
1 ,l -Dichloroethene 0.003 
P-Butanone 0.032 
Acetone 0.17 
Benzene 0.004 
Carbon disulfide 0.005 

Methylene chloride 0.42 
Tetrachloroethene 0.018 
Toluene 0.008 
Xvlnnns ItntalI 0.011 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Positive Hits Residential Industrial GAIGAA GB 

0.003 1 9.5 0.14 1.4 
0.032 500 1000 8 80 
0.07 500 1000 14 140 

0.004 21 200 0.02 0.2 
0.004 * 

0.05 82 780 0.1 * 1 .o 
0.008 12 110 0.1 1 
0.005 500 1000 20 87 
0.003 500 1000 lS!i 1Q F; 

2-Methylnaphthalene 
4-Methvlohenol 

I 0.17 I 0.10 I I I I 
0.58 0.58 I 

Acenaphthene 0.79 0.38 
Acenaphthylene 0.055 0.034 1000 2500 8.4 84 
Anthracene 1.3 0.8 1000 2500 40 400 
Benzo(a)anthracene 2.7 0.8 1* 7.8 1 * 1 * 
Benzotajpyrene 1.9 0.5 1* 1* 1* 1* 
Benzo(b)fluoranthene 3.2 0.8 1* 7.8 1 * 1 l 

Benzo(g,h,i)perylene 1.3 0.4 . 

Benzotkjfluoranthene 0.52 0.20 8.4 78 1 1 
Benzoic acid 0.13 0.08 
Bis(2-Ethylhexyllphthalate 0.74 0.28 44 410 1 11 
Butyl benzyl phthalate 0.028 0.028 1000 2500 20 200 
Carbazole 0.88 0.35 - 

Chrysene 2.4 0.8 
Di-N-butyl phthalate 0.17 0.07 1000 2500 14 140 
Dibenzo(a,h)anthracene 0.083 0.083 I 

~~ ~- 
Dibenzofuran 0.35 I 0.24 1 - , 1 , .----: 

@ethyl phthalate 
Fluoranthene 

14 I 7 I I I 
3.8 0.7 1000 2500 5.8 58 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 7 TORPEDO SHOPS - SOIL (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Parameter 
Fluorene 
In(jeno(, / ') 9 CA\-.,rr..... 

blrrh+hnl 

Direct Exposure (2) Pollutant Mobility (2) 
?aaidantinl I l~rll..%~“:d GAIGAA GB 

I “.S . I -. .- I . --- I 6”“” 5.6 56 
I 13 I nA I - I 

Maximum 
n 71 

Average of 
Positive Hits 

0 A3 

,L,O-b”,py1WIU . V.-T I 
luapl lL1 lalene OYl 0.29 1000 2500 5.6 56 
Phenanthrene 4.3 1.3 1000 2500 44 40 
Pyrene 4.2 0.8 1000 2500 4’ 40 
4,4’-DDD 0.025 0.012 
4,4’-DDE 0.21 0.06 
4,4’-DDT 0.026 0.014 - 
Arocior-I 254 0.66 0.66 1 10 _j 
Endosulfan sulfate 0.035 0.024 - 

Endrin aldehyde 0.0055 0.0055 
Endrin ketone 0.0068 0.0068 
Heptachlor 0.0047 0.0047 0.14 1.3 0.013 0.013 
Methoxychlor 0.032 0.032 340 lE+4 0.8 8 
Aluminum 20000 12043 
Antimony 19.4 12.7 27 8200 
Arsenic 8.1 2.9 10 I 10 
Barium 506 81 4700 1.4E+5 
Beryllium 1 0.53 2 2 - 
Cadmium 5.1 2.7 34 I 1000 - - 
Calcium 5830 1594 
Chromium (+,{a\) 61.1 18.1 100 (6) 100 (6) . 

Prrb..3i* 19.2 7.7 b”“QII 

Copper 
Iron 

I 
I 45 I ~~ 20 I 2500 I 7. 6E+4 
I Q mnn I IA113 I I 

Lead &I .” . . . . -...? I “V” 
Magnesium 19500 4316 
Manganese 725 234 - 
Mercury 1.2 0.4 20 610 

Q\7-ST.XLS 

? 



‘3 

SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 7 TORPEDO SHOPS - SOIL (MGIKG) 
NSB-NLON, GROTON. CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential industrial GAIGAA GB 

Nickel 42.1 12.3 1400 7500 
Potassium 18400 2860 
Selenium 0.77 0.77 340 lE+4 
Silver 5.5 3.3 340 lE+4 
Sodium 708 200 
Thallium 1 0.50 5.4 160 
Vanadium 86.7 30.5 470 1.4E+4 
Zinc 133 46 2E+4 6.1E+5 
TPH 898 239 500 * 2500 500 * 2500 

Footnotes: 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (11 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (2) Protection (31 Protection (3) 

1 .I, 1 -Trichloroethane 42 10 200 200 62000 
I 1,l -Dichloroethane 30 9 70 
, 1,l -Dichloroethene 2 2 7 7 96 
‘2-Butanone 10 10 400 
~4-Methyl-2-pentanone 21 21 350 
Carbon disulfide 2 2 
‘Chlorobentene 3 3 100 100 420000 
Chloroform 4 4 100 6 14100 
‘Methylene chloride 
~Trichloroethene 

4 2 5 5 48000 
1 1 5 5 2340 

,I ,4-Dichlorobenzene 2 2 75 75 26000 
2-Methylnaphthalene 9 9 
Acenaphthene 4 3 
IAcenaphthylene 0.5 0.50 420 0.3 * 
Anthracene 0.8 0.80 2000 1100000 
‘Benzoic acid 2 1 
Bis(2-Ethylhexyhphthalate 380 380 6* 2* 59 * 
Di-N-butyl phthalate 2 1 700 120000 
Dibenzofuran 3 2 
,Diethyl phthalate 1 1 - 

Fluorene 5 4 280 140000 
Phenanthrene 6 6 200 0.077 + 
#Phenol 2 1 4000 92000000 
Aluminum 56200 7705 

I 

‘Antimony 108 61 6* 6* 86000 
I Arsenic 112 19 50 * 50 * 4* 
Barium 585 90 2000 1000 
‘Beryllium 3.3 . 2.3 4 4 4 
IBoron 185 119 A 



SUMMARY OF COMPARISON TO STATE STANDARDS (11 (Continued1 
SITE 7 TORPEDO SHOPS - UNFILTERED GROUNDWATER (lJG/L) 
NSB-NLON, GROTON, CONNECTICUT 

Cadmium 
Parameter Maximum 

4 

Average of 
Positive Hits 

3 
State MCL (2) 

5 

Groundwater Surface Water 
Protection (3) Protection (3) 

5 6 
Cldch~m I 79600 I 29934 I - I - I - I 
--.-.-... 

Chromium (-#9\) 
Cobalt 
Copper 
Iron 

_ ---- 
_---. 

1 J 
104 33 100 (5) * 56 (5) l 110 (6) 
41.7 15.8 
797 72 1300 48 * 

81800 12450 

Magnesium 29300 7079 
Manganese 7830 821 5000 (7) * - 

‘Mercurv 3 2 2* 2* 0.4 * 
Nickel I 94 I 59 I 100 I 100 I 99n -1 . ..-.,... 
Potassium 

29160 6254 -- . -- --- 

Selenium 18.8 8.7 50 50 50 
Silver 38.9 22.0 50 36 l 12 l 

:Sodium 194000 61719 28000 (8) * 
~Thallium 11 7 2* 5* 63 
Vanadium 114 41 50 * 
Zinc 412 72 5000 123 l 

TPH 1200 950 500 * 

Footnotes: 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (II 
SITE 7 TORPEDO SHOPS - FILTERED GROUNDWATER (UG/LI 

NSB-NLON, GRoTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 

Antimony 17.1 16.2 6* 6’ 86000 
Arsenic 4.5 3.1 50 50 4’ 
Barium 153 54 2000 1000 
Boron 204 111 
Cadmium 3.1 3.1 5 5 6 
Calcium 81500 29469 
Cobalt 13.6 13.6 
Copper 11.7 10.2 1300 48 
Iron 14200 2524 
Lead 8.3 4.3 15 13 
Magnesium 11700 5990 
Manganese 3530 638 5000 (7) 
Nickel 24.9 22.0 100 100 880 
Potassium 8720 5127 
Sodium 2 12000 67362 28000 (8) * - 
Thallium 6.4 5.4 2” 5* 63 
Zinc 77.2 45.5 5000 123 

Footnotes: 

’ 1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene, 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

‘t 
/ 

“\_ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 7 TORPEDO SHOPS - UNFILTERED SURFACE WATER (UG/L) ’ 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 

Di-N-butyl phthalate 
Aluminum 

Barium 
Calcium 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 

:::.-: 
c- *, Selenium . . . 
c: :: Sodium 

*+ Zinc 
--a 
‘v Footnotes. A 

Maximum 

0.6 
356 

30.5 
32700 

16.2 
558 
4.4 

2650 
32.1 
4270 

1.2 
17000 
54.1 

Average of 
Positive Hits 

0.60 
356 

24.6 
31750 

10.3 
307 
4.4 

2545 
21.3 
3635 

1.2 
13075 
44.3 

Water Quality Standards (2) 
Aquatic Life Human Health 

Freshwater Saltwater Organisms Water and Organisms 
12000 2700 

- 

- 

4.8 * 2.9 * 

1.3 * 8.5 50 

5 71 6800 100 

12.3 * 86 

1 * - Indicates that maximum detection exceeds this standard. 
2 Connecticut Water Quality Standards, 1992. 
3 Chromium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I I 
SITE 7 TORPEDO SHOPS - SEDIMENT IMG/KG) 

NSB-NLON, GROTON, d0NNECTiCUT 

Parameter 
Methylene chloride 
Benzo(a)anthracene 
Bento(a)pyrene 
Benzo/b)fluoranthene 
Benzolk)fluoranthene 
Benzoic acid 
Chrysene 
Fluoranthene 
Indeno(l,2,3-Cd)pyrene 
Phenanthrene 
Pyrene 
4,4’-DDD 
4,4’-DDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Chromium &ka\j 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 

Average of Direct Exposure (21 Pollutant Mobility (2) 
Maximum Positive Hits Residential Industrial GAIGAA GB 

0.018 0.018 82 760 0.1 1 .o 
0.14 0.10 1 7.8 1 1 
0.1 0.08 1 1 1 1 

0.13 0.13 1 7.8 1 1 
0.13 0.13 8.4 78 1 1 

0.074 0.065 
0.18 0.13 - . 
0.21 0.17 1000 2500 5.6 56 

0.071 0.051 
0.14 0.10 1000 2500 4 40 
0.24 0.17 1000 2500 4 40 

0.093 0.093 
0.012 0.012 
11900 8833 

5 5 *‘27 8200 
13.6 9.6 10’” 10 * 
45.6 41.2 4700 1.4E-t.5 
0.49 0.41 2 2 
2.4 1.2 34 1000 

2300 1933 - 

15 14 100 (6) 100 (6) 
30.3 20.9 2500 I 7.6E+4 

11600 10967 
119 53 500 1000 

3120 2933 
173 159 ‘i. - 

0.24 0.24 20 610 . 

9.5 8.1 1400 7500 

$ 
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SUMMARY OF COMPARISON TO STATE STANDARDS (II (Continued) 
SITE 7 TORPEDO SHOPS - SEDIMENT (MG/KGl 
NSB-NLON, GROTON, CONNECTlCCiT 

Average of Direct Exposure 12) Pollutant Mobility 121 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Potksium 1560 1219 

Selenium 0.28 0.28 340 lE+4 4 
Sodium 248 184 

Vanadium 27.3 25.5 470 1.4E+4 

Zinc 101 71 2E+4 6.1E+5 

Footnotes 

1 l - Indicates that maximum detection exceeds this standard. 

2 CTDEP, December 13, 1995. 

3 Cis-1,2-dichloroethene. 

4 1,3-Dichloropropene (total). 

5 Chlordane. . . 
6 Chromium (hexavalent). 

, 
J 
- 
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APPENDIX F.12 

SITE 8 - GOSS COVE LANDFILL 



SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - SURFACE SOIL (MO/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

I 
Chemical 

Frequency of Range of Location of Range of Risk-based COC ssl. SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) as COG? 

Rationale 

2-Butanone I l/10 I 0.036 I BTB4 1 0.01 - 0.03 1 4700 1 6900 (7) 1 1 N 1 2 Ethvlbenzene 1110 0.002 I ET811 I 0.01 - 0.03 I 780 I 260 I 5 1 N 1 2 I I I ~-~ ---- I I I . 
Stvrene I 1110 I 0.004 I EMWES I 0.01 - 0.014 I 1600 I 1400 I 2 1 N 1 9 I __,.. . _ _ _ _ _ _ _ .-__ .__ . 

Tetrachloroethene 4110 0.001 - 0.006 EMWES 0.01 - 0.014 12 11 0.04 N 2 

Toluene 2110 0.002 ET86 I 8TBll 0.01 - 0.03 1600 520 5 N 2 

Trichloroethene 1110 0.001 6TB6 0.01 - 0.03 56 3 0.02 N 2 

IXvlenes. total I 3110 1 0.008 - 0.018 1 EMWES 1 0.01 - 0.011 I 16000 I 320 1 74 1 N 1 2 1 
, I - 

2-Methvlneohthalene 4110 0.03 - 4.4 EMWES 0.35 - 3.7 e’ N 1 

Acenaphthene 6110 0.16-4 6MW6S 0.35 - 3.7 470 200 N 2 

Acenaphthylene 5110 0.025 - 11 BMWBS 0.35 - 1.4 N 1 

Anthracene 7110 0.072 - 18 6MW6S 0.35 - 0.36 2300 4300 N 2 

IBenzolaIanthracene I lo/lo I 0.13- 55 1 BMWBS I - I 0.66 I - I 0.7 I Y I 3 I 
Benro(a)pyrene 10110 0.16 - 44 EMWES 0.066 4 Y 3 

Benzofblfluoranthene loll0 0.18 - 40 BMWES 0.68 4 Y 3 

Benro(g,h,iJperylene E/IO 0.097 - 7.5 BMWBS 0.38 - 3.7 N 1 

Benzo(k)fluoranthene 9/10 0.17 - 33 BMW6S 0.37 8.6 4 Y 3 

Benzoic acid 116 0.11 BTBll 0.36 - 12 31000 280 N 2 

IBisl2-ethvlhexv0ohthalate I 1110 I 1.6 I BMWBS I 0.15 - 3.7 I 46 I 210 I 11 1 N 1 2 1 
-- I- -.-~ ’ “I 

- 

Butyl benzyl phthalate l/10 0.03 8TBll 0.35 - 12 1600 530 68 N 2 

Carbazole 6110 0.17 - 7.2 BMWBS 0.35 - 3.7 32 0.2 N 2 

Chrysene lo/lo 0.19 - 61 6MW6S 86 1 N 2 

Di-n-butyl phthalate l/10 0.042 8TBll 0.35 - 12 780 100 120 N 2 

Di-n-octvl ohthalate l/10 0.02 BTBl 1 0.35 - 12 160 1000000 N 2 

IDibenzofa.hlenthracene I 6110 I 0.39 - 10 I BMWES I 0.35 - 0.38 I 0.088 I - I 11 I Y I 3 I 

Ilndenoll.2.3.cdlovrene I 9110 I 0.1-25 I BMWBS I 0.38 I 0.88 I - I 35 I Y I 3 I _..- _.._... -,_ --.r,.- .- a I I I I I I I 

Nnnhrhalem I 5/l 0 I 0.054 - 6.6 I EMWES I 0.35 - 3.7 I 310 I I 30 i N 1 2 1 
._r .._..-.-..- I I ---- --- I -------- I ~- ~~ I I I I I 

Phenenthrene I IO/10 1 0.16- 72 1 BMWBS 1 I I I 1 N 1 1 I 
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SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - SURFACE SOIL (MG/KG) (I) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical ’ 
Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Oetection (2) Detection (2) Maximum Nondetects (31 Screening Level (4) Inhalation (5) Woundwater (6) as COC? 

Rationale 

Phenol l/l0 20 EMWES 0.35 - 3.7 4700 49 N 2 

Pyrene 10110 0.29 * 77 EMWES 230 1400 N 2 

14.4’-DDD 219 0.0052 - 0.012 8MW7S 0.0034 - 0.039 2.7 0.7 N 2 

j4,4’-DDE 4110 0.0019 - 0.0081 EMWES 0.0034 - 0.037 1.9 0.5 N 2 

14,4’-DDT 7110 0.0054 - 0.12 EMWES 0.0034 - 0.037 1.9 80 1.0 N 2 

‘Aldrin 1110 0.0087 EMWES 0.0017 - 0.019 0.038 0.5 0.005 N 2 

Ialpha-Chlordane l/10 0.0083 8MW7S 0.0017 - 0.02 0.49 (8) 10 (81 2 (8) N 2 

Aroclor-1254 4110 0.062 - 0.17 8-SSO2-03 0.039 - 0.39 0.16 Y 3 

Aroclor-1280 I/7 0.18 8MW7S 0.039 - 0.39 0.083 Y 3 

Dieldrin 2110 0.0042 - 0.016 8TB6 0.0034 - 0.039 0.04 2 0.001 N 2 

Endosulfan II 1110 0.0074 8MW7S 0.0034 - 0.039 47 3 N 2 

Endosulfan sulfate 2110 0.019 - 0.037 EMWES 0.0034 - 0.037 N 1 

Endrin 6110 0.013 - 0.18 EMWES 0.0034 - 0.0039 2.3 0.4 N 2 

Endrin aldehyde 0.0034 - 0.039 

Cadmium 3110 0.56 - 0.76 8-SSO2-03 0.29 - 0.46 3.9 920 6 N 2 : 
Calcium loll0 1050 - 5660 BT84 r N 1 

Chromium (+&a\) 10110 8.8 - 34.9 ET81 1 39 (91 140 (9) 19 (9) N 2 

Cobalt E/IO 3.5 - 17.7 8-SSO2-03 5.2 - 6.2 470 N 2 

Copper 1000 16.2 - 330 8TBll : 290 . +I& -4 

\ 

> L 
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SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - SURFACE SOIL (MO/KG) (I) 
NSB-NLON, GROTON, CONNECTICUT 

c.3 
c2 

Zinc I 10110 24.6 - 322 8-SSO2-03 I 2300 I 

SSL Migration to 
Groundwater (6) 

1 zf::: 1 Rationale 1 

L-: 
c Footno& ’ . . le Des- 

CL 
CL3 1 Results in mglkg unless otherwise noted. Surface soil designated as 1 No toxicity criteria available; exposure to chemical will be addressed 

soil from depths of 0 to 2 feet. in uncertainty section of risk assessment. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 2 Maximum is less than the COC screening level. 

composite, and excavated samples/results not used in risk assessment. 3 Maximum is greater than or equal to the COC screening level. 

3 Sample-specific. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental cancer 

risk of 1 E-8 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December .1994). 

8 Soil screening level guidance (USEPA, December 19941 with a dilution and 

attenuation factor of 10. 

7 Calculated using soil screening level guidance (see Appendix F.31. 

8 Total chlordane. 

9 Hexavalent chromium. 

10 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

11 Thallic oxide. 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 8 GOSS COVE LANDFILL i SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics tug/kg) 
2-Butanone 
Ethylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylenes, total 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
BenzofbIfluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene . 
Indeno(l,2,3-cdjpyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endosulfan II 
Endosulfan sulfate 

I Maximum I Average I 

36 9.8889 
2 6.2778 
4 5.4444 
8 4.5 
2 5.8889 
1 6.1667 

18 7.5 
4400 898.8889 
4000 1039.4444 
11000 1634.4444 
18000 3340.7778 
55000 10541.1111 
44000 6865.5556 
40000 8814.4444 
7500 1454.1111 

33000 6819.4444 
110 1806.6667 

1600 747.7778 
30 1238.8889 

7200 1497.2222 
61000 11110 

42 1240.2222 
20 1237.7778 

10000 2023.8889 
5200 1072.7778 
190 1053.5556 

90000 16037.7778 
13000 2089.4444 
25000 3971.1111 
6600 1113.3333 

72000 11893.3333 
20000 2811.6667 
77000 13107.7778 

12 10.7278 
8.1 9.0611 
120 30.1833 
8.7 6.4944 
8.3 6.5056 
170 149.5 
180 160.6429 
16 11.0611 
7.4 11.6944 
37 14.7611 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 8 GOSS COVE LANDFILL - SURFACE SOIL 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/kg) (Continued] 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
lnorganics (mg/kg) Aluminum 

Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium (&f-6)] 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

,.. ._j .._. ;( I_ 

1 Maximum I Average 1 

,’ 180 37.15 
7.5 11.7056 
81 25.5389 
3.3 5.1722 
6.7 5.7833 
4.7 5.4056 
17 6.7167 

‘. .., ,. _“” .,;_ ._. __ . ,\........, 11200 8461 . 1 1 , 1 

9 3.8556 
83.5 58.7889 
0.73 0.3233 
15.3 10.75 
0.76 0.3444 
5660 2193.3333 
34.9 18.2 
17.7 7.2333 
330 141.3667 / 

16100 12248.8889 
170 101.1667 

4720 3144.4444 
262 189.4444 
12.1 1.925 
22.5 14.2333 
2900 1810 
0.64 0.2767 
0.77 0.3211 
176 131.3556 
0.3 0.2011 

30.5 23.6556 
322 182.3667 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE - ALL SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL inhsiation SSL Migration to Selected 
Detection (21 Detection (2) Maximum Nondetects (3) Screening Level (4) (51 Groundwater (6) as COC? 

Rationale 

1,2-Dichioroethene (total) 1124 0.024 8T89 0.006 - 55 70 1500/3800 (71 0.210.3 (71 N 2 

2-Butanone 8128 0.028 - 0.12 8MW8D 0.01 - 110 4700 6900 (8) - N 2 

14-Methvi-2-aentanone I 1128 I 0.007 1 8MW4 1 0.01 - 110 1 I 1000 I INI 2 1 

1 Acetone I 8128 1 0.064 - 0.3 1 8T89 I 0.01 - 200 I 780 I 62OCIO 1 8 INI 2 1 

Carbon disuifide I 1128 I 0.003 1 8MWl 1 0.005 - 55 1 780 I 11 I 14 1 N 1 2 

Chioromethane 3128 1 0.004 - 0.008 1 8MW2D 1 0.01 - 110 1 49 0.3 0.0086 1 N 1 2 

Ethyibenrene I 7128 1 0.001 - 3.3 1 81812 1 0.006 - 65 1 780 I 260 I 5 ) N ) 2 Methviene chloride 2128 i 0.058 - 1.8 1 8TB12 1 0.005 - 55 t 85 7 0.01 1 N 1 2 I 

Styrene 2128 0.004 - 0.01 8T82 0.005 - 55 1600 1400 2 N 2 

Tetrachioroethene 10128 0.001 - 0.028 8TB13 0.005 - 56 12 11 0.04 N 2 

Toluene 8128 0.001 - 22 8MW3 0.005 - 1.3 1600 620 5 N 2 

Trichioroethene 4128 0.001 - 0.008 8TB9 0.005 - 55 58 3 0.02 N 2 

IXvlenes. total I 13128 I 0.004 - 25 I 8MW3/8TB12 I 0.005 - 55 I 18000 I 320 1 74 INI 2 1 

I 1128 I 0.14 1 8TB12 1 0.35- 12 1 160 I I 3 1 N 1 2 

16128 1 0.029 -40 1 8T86 1 0.35 - 3.7 1 1 N 1 1 

12-Methviohenoi I 2128 I 0.029 - 0.57 I 8TB12 1 0.35-12 I I 1 N 1 2 1 

3,3’-Dichlorobenzidine I 1128 I 15 I 8TB2 0.35 - 12 1.4 0.01 Y 3 

4-Methylphenol 5128 1 0.033-2.2 1 8TB12 0.35 - 12 39 N 2 

‘88 0.35 - 3.7 470 200 N 2 Acenaphthene I 20128 ) 0.051 - 65 ) 8T 

Acenaohthvlene 15/28 I 0.025 - 11 1 8MW8S I 0.35 - 1.8 i I I 1 N 1 1 1 

I8enrotb)fiuoranthene I 28128 1 0.17-40 1 8MW8S 1 1.8 1 I I Y I 3 I 
IBenzofo.h.iloervlene I 19128 I 0.097 - 7.5 I 8MW8S I 0.35 - 7.7 I - I - I - INI 1 I 

Benzo(k)fluoranthene I 21128 1 0.099 - 33 1 8MW8S 1 0.35 - 1.8 1 8.8 I- I 4 1 Y 1 3 

Benzoic acid 5124 1 0.063 - 0.42 1 8T812 1 0.36 - 37 1 31000 280 1 N 1 2 

IBist2-ethvlhexvi)uhthalate I 8128 1 0.12-31 1 8TB9 I 0.15 - 7.7 I I 210 I I N 1 2 1 
But@ benzyl phthalate I 2128 1 0.028 - 0.03 1 8TBll 1 0.35 - 12 1 1600 I 530 I 68 1 N ) 2 I 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE - ALL SOIL (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

I 
Frequency 
I%-.**.,.... I 

Range of 
I 

Location of 
I 

Range of 
I 

Risk-based COC 
I 

SSL Inhalation 
I 

SSL Migration to 
Detection (2) Maximum Nondetects (3) Screening Level (4) (5) Groundwater (6) 

I 

Carbazole 17122 1 0.083 - 36 8TB6 0.35 - 3.7 1 32 0.2 Y 3 

Chrysene 28128 1 0.19-61 8MW8S I 88 1 N 2 

Di-n-butyl phthalate 6128 0.02 - 0.19 8MWSS 0.35 - 12 780 100 120 N 2 

Di-n-octyl phthalate 1128 0.02 8TBll 0.35 - 12 160 1OOOOOO N 2 

Dibenro(a,h)anthracene 17128 0.39 - 10 8MW8S 0.35 - 7.7 0.088 11 Y 3 

Dibenrofuran 19128 0.037 - 42 8TB6 0.35 - 3.7 31 Y 3 

Diethyl phthalate 4128 0.022 - 6.5 8T89 0.35 - 12 6300 520 110 N 2 

Fluoranthene 28128 0.29 - 110 BTB8 310 980 N 2 

Fluorene 21128 0.053 - 86 8TB6 0.36 - 1.8 310 160 N 2 

Indenoll.2.3-cdbwrene 21128 0.1 - 25 8MW8S 0.35 - 7.7 I 0.88 36 Y 3 

lsophorone 1128 0.44 8TBl 0.35 - 12 670 3400 0.2 N 2 

Naphthalena 18128 0.027 - 99 8TB6 0.35 - 3.7 310 30 N 2 

Phenanthrene 28128 0.16 - 190 8TB6 N 1 
IPhenol I 4128 I 0.4 - 20 I 8MW8S I 0.36 - 7.7 I 4700 I - I 49 INI 21 

Pyrene 28128 0.26 - 77 8MW8S 230 1400 N 2 

4,4’-DDD 11127 0.0052 - 0.17 6TB6 0.0034 - 0.17 2.7 0.7 N 2 

4,4’-DDE 13128 0.0019 - 0.27 8TB6 0.0034 - 0.17 1.9 0.5 N 2 

14.4’-DDT I 19128 I 0.0054 - 0.46 I 8TB6 I 0.0034 - 0.039 I 1.9 I 60 I 1.0 1 N I 2 1 

Aldrin 4128 0.0074 - 0.062 8TB6 0.0017 - 0.085 0.038 0.5 0.005 Y 3 

alpha-Chlordane 5128 0.0021 - 0.008 8MW7S 0.0017 - 0.85 0.49 (9) 10 (9) 2 (9) N 2 

Aroclor-1248 3128 0.091 - 4.9 8TB2 0.034 - 0.86 0.083 Y 3 

Aroclor-1254 8128 0.062 - 0.38 8TB9 0.039 - 1.7 0.16 Y 3 

Aroclor-I 260 4126 0.18 - 0.5 BMWBD 0.039 - 1.7 0.083 Y 3 

Dieldrin 6128 0.0042 - 0.13 8TB6 0.0034 - 0.17 0.04 2 0.001 Y 3 

Endosulfan II 4128 0.0074 - 0.019 8MW6D 0.0034 - 0.17 47 3 N 2 

Endosulfan sulfate 3128 0.008 - 0.037 8MWBS 0.0034 - 0.17 N 1 

Endrin 12128 0.013 - 0.8 8TB6 0.0034 - 0.17 2.3 0.4 N 2 

Endrin aldehyde 7122 0.0044 - 0.031 8TB4 0.0034 - 0.039 N 1 

IEndrin ketone I 8128 I 0.006 - 0.43 I 8TB6 I 0.0034 - 0.17 I - I - I - INIll 

‘1 .) 
88 COCXLS 
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SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE - ALL SOIL (MGIKGI (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 
Detection (2) Detection (2) 

location of Range of Risk-based COC 8SL Inhalation SSL Migration to Setected 
Maximum Nondetects (3) Screening Level (4) (5) Groundwater (6) as COC? 

Rationale 

gamma-BHC llindane) 2128 0.003 - 0.0033 8MW8S 0.0017 - 0.085 0.49 0.006 N 2 

gamma-Chlordane 5128 0.003 - 0.0088 8MW6D 0.0017 - 0.85 0.49 (9) 10 (9) 2 (91 N 2 

Heotachlor 7128 0.0027 - 0.026 8TB9 0.0017 - 0.085 0.14 0.3 0.06 N 2 

Heptachlor epoxide I 4128 IO.0032 - 0.0921 8T86 IO.001 7 - 0.0851 0.07 I 1 I 0.03 1 Y 1 3 I 
Methoxychlor 2128 0.19 - 0.32 8TB7 0.017 - 0.85 39 62 N 2 

Aluminum 28128 5080 - 31200 8TBl 7800 *-v-/q 3-4 
Antimony 3123 24.3 - 42 BMW6D 2 - 12.3 3.1 Y 3 

Arsenic 28128 1.4 - 121 8TBl 0.43 380 15 Y 3 

Barium I 28128 1 38.9 - 716 1 8TBl I I 650 1 350000 1 32 1 Y 1 3 

Beryllium 17128 1 0.24 - 4.2 1 8MW2D 1 0.17 - 0.58 1 0.15 ! 690 ! 180 1 Y 1 3 

Boron I 10113 1 11.5- 15.3 1 8TB8 1 11.1 - 11.8 1 700 I I 1 N 1 2 Cadmium 16127 1 0.51 - 20.7 1 8TBl 1 0.29- 1.3 1 3.9 920 8 I Y I 3 I 

Calcium 28128 1050 - 14400 8TBS N 1 

Chromium t b a 26128 8.8 - 298 8TBS 39 (10) 140 (10) 19 (10) Y 3 

Cobalt 26128 3.5 - 106 8TBl 5.2 - 6.2 470 N 2 

ICoooar I 28128 1 16.2-3980 I 8TB12 I - I 290 I - I - I unl -sJI 
Iron 28128 8220 - 132000 8T81 2300 TN -a-4 
Lead 28128 8.9 - 3540 8TB9 400 (11) Y 3 

Magnesium 28128 1710 - 6910 BMW3 N 1 

Manaanese 28128 123 - 771 8TBS 39-lsn Y 3 

Mercury 24128 0.12 - 63.8 8MW5S 0.11 - 0.19 2.3 7 3 Y 3 

Nickel 28128 3.7 - 183 8MW6D 160 6900 21 Y 3 

Potassium 28128 1080- 6310 BMW3 N 1 

Selenium 5128 0.35 - 1.2 BMW6D 0.32 - 0.48 39 3 N 2 

Silver 10128 0.51 - 8.5 8TB9 0.36 - 1.7 39 N 2 

Sodium 1 S/27 73.8 - 1680 8MW6D 239 - 372 N 1 

Thallium 2128 0.23 - 0.3 8TB8 0.22 - 0.73 0.55 (12) 0.4 N 2 

Vanadium 28128 15.6 - 64.8 8TBl 55 Y 3 

Zinc 28128 24.6 - 5550 8MW2D 2300 42000 Y 3 

t38-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE - ALL SOIL (MGIKGI (I 1 
NSB-NLON, GROTON, CONNECTICUT 

’ . . Rationale D=mxWm 

1 Results in mglkg unless otherwise noted. All soil designated as 

soil from depths of 0 to 10 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated sampleslresults not used in risk assessment. 

3 Sample-specific. 

1 No toxicity criteria available; exposure to chemical will be addressed 

in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental cancer 

risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

7 Cis- and trans. isomer values presented. 

8 Calculated using soil screening level guidance (see Appendix F.3). 

9 Total chlordane. 

10 Hexavalent, chromium. 

11 OSWER soil screening level for residential land use (USEPA. July 14, 1994). 

12 Thallic oxide. 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS . 
SITE 8 GOSS COVE LANDFILL - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I 
Chemical 

Organics lug/kg) 
1,2-Dichloroethene (total) 
2-Butanone 
4-Methyl-2-pentanone 
Acetone 
Carbon disulfide 
Chloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylenes, total 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
3,3’-Dichlorobenzidine 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)atithracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Bis(2-ethylhexyl)phthaIate 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cdjpyrene 
lsophorone 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

I Maximum I Average I 

24 1184.4792 
120 2169.5385 

7 2157.0962 
300 3937.6538 

3 1094.0192 
8 2157.0385 

3300 I1 96.25 
1800 1140.0962 

10 1093.8462 
28 1094.2885 

22000 881.0577 
8 1092.7692 

25000 1964.5962 
140 1109.6154 

40000 2701 .I 538 
570 I 119.7692 

15000 1646.5385 
2200 1177 

65000 4763.0385 
11000 918.7692 
55000 4778.2692 
55000 7140.3846 
44000 4543.8462 
40000 6162.3077 
7500 1014.6923 

33000 4319.3846 
420 2440.7826 

31000 1949.8077 
30 1098.3846 

35000 3162.2857 
61000 7985.3846 

190 1083.9231 
20 1104.6154 

10000 1398.4615 
42000 3014.1154 
6500 1221.8077 

I 10000 15488.0769 
65000 4846.9615 
25000 2519.4231 

440 1121.1538 
99000 6656.0385 

190000 17543.8462 
20000 1942.6923 
77000 13556.9231 

BB-EXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continbtid) 
SITE 8 GOSS COVE LANDFILL - ALL SOIL 
NSB-NLON, GROTON, CONNECTICUT 

./ 

I Chemical I Maximum I Average I 
Organics (uglkg) (Continued) 

f-----s* 

,- 

. 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (6) Screening Level (6) as COC? 

Rationale 

1 ,1 ,1 -Trichloroethane 1130 1 8GW6S 5 - 400 200 200 130 N 2 

1 ,2-Dichloroethene (total) 9130 l-12 8GW3S 10-400 70/100 (7) 70/100 (71 5.5 Y 3 

2-Butanone 1130 5 8GW6D 10-400 190 N 2 

P-tiexanone 1130 49 8GW8D 10 - 250 N 1 

4-Methyl-2-pentanone 3130 2 - 200 8GW3S 10-400 290 N 2 

Acetone 2130 220 - 700 8GW3S 10-410 370 Y 3 

Benzene 7130 l-5 8GW3S 5 - 400 5 5 0.36 Y 3 

Bromodichloromethane 1130 6 8GW6D 5 - 400 100 100 0.17 Y 3 

Carbon disulfide 5130 l-58 8GW8D 5 - 250 100 N 2 

Chloroform l/30 18 8GW6D 5 - 400 100 100 0.15 Y 3 

Ethylbenzene 16130 1 - 120 8GW2S I 8GW3 10-400 700 700 130 N 2 

Tetrachloroethene 11130 1 - 5600 8GW8D 5 - 50 5 5 1.1 Y 3 

Toluene 5130 1 - 450 8GW3S 5 - 400 1000 1000 75 Y 3 

Trichloroethene 2130 7-8 8GW2D 5 - 400 5 5 1.6 Y 3 

Vinyl chloride 1130 5 8GW2S 10-400 2 2 0.019 Y 3 

Xylenes, total 18130 2-610 8GW3S 10-400 10000 10000 1200 N 2 

2,4-Dimethylphenol 14130 0.6 - 320 8GW3S 10 73 Y 3 

2-Methylnaphthalene 14130 l-12 8GW3S 10 N 1 

P-Methylphenol 7130 3- 140 8GW3S 10 180 N 2 

4-Bromophenyl phenyl ether 1130 2 8GWlS lo- 50 210 N 2 

4-Methylphenol 8130 4 - 500 8GW2S 10 18 Y 3 

Acenaphthene 12130 2- 11 8GW2S lo- 50 220 N 2 

Acenaphthylene 1130 0.7 8GW6S 10-50 N 1 

Anthracene 6130 l-3 8GW3S 10-50 1100 N 2 

Benzo(a)anthracene 4130 0.6 - 4 8GW3S 10-50 0.092 Y 3 

Benzo(alpyrene 4130 0.6 - 4 8GW3S 10-50 0.2 0.2 0.0092 Y 3 

Benzofblfluoranthene 4130 l-4 8GW3S 10-50 0.092 Y 3 

Benzo(g,h,i)perylene 3130 l-4 8GW3S 10-50 - . N 1 

BenzoLkIfluoranthene 5130 0.6 - 5 8GW3S 10-50 0.92 Y 3 

U8-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (UG/L) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (5) Screening Level (6) as COC? 

Rationale . 

Benzoic acid 11130 0.8 - 21 8GW6D 50 - 250 15000 N 2 

Bis(2-ethylhexyhphthalate 1 l/30 l-140 BGW8S 10-50 6 6 4.8 Y 3 

Butyl benzyl phthalate 2130 0.6 - 0.7 8GW5S IO-50 730 N 2 

Carbazole 8126 2- 16 6GW3S 10 3.4 Y 3 

Chrysene 5130 0.8 - 7 8GW3S 10-50 9.2 N 2 

Di-n-butyl phthalate 2130 0.5 - 0.6 BGW5S 10-50 370 N 2 

Di-n-octyl phthalate 1130 0.7 6GW3S 10-50 73 N 2 

Dibenzo(a,h)anthracene 1 I30 0.8 8GW2S 10-50 0.0092 Y 3 

Dibenzofuran 10130 0.8 - 4 8GW2S I8GW3 10-50 15 N- 2 

c.2 Fluoranthene 13130 0.6- 15 6GW3S 10-50 150 N 2 

c Fluorene 17130 0.8 - 8 6GW2S 10 150 N 2 

C! Indeno(l,2,3-cdlpyrene 3130 0.9 - 4 8GW3S 10-50 0.092 Y 3 
c N-Nitrosodiphenylamine 1130 1 BGW3S IO-50 14 N 2 

-c- Naphthalene 15130 2 62 - BGW3S 10 150 N 2 

Phenanthrene 17130 0.7 - 14 BGWPS I8GW3 to-50 N 1 

Phenol 7130 0.8 - 26 6GW2S 10-50 , . 2200 N 2 

Pyrene 9130 ._ 0.5 - 11 8GW3S 10-50 - 110 N 2 

Aluminum 14130 36.6 - 53200 8GW7S 10 - 85.5 50 - 200 (8) - 3700 qj -Sk+ 

Antimony 2128 17.8 - 157 8GW7S 5 - 25 6 6 1.5 Y 3 

Arsenic 15130 2.3 - 29.6 8GW2D l-20 50 50 0.045 Y 3 

Barium 30130 30.8 - 1340 6GW4S 2000 2000 260 Y 3 

Beryllium 1130 3.2 8GW7S 1 4 4 0.016 Y 3 

Boron 25126 59.4 - 3380 8GW6D 51.4 330 Y 3 

Cadmium 5128 l-8.1 8GW8S l-2 5 5 1.8 Y 3 

Calcium 30130 30100 - 36000 8GW6D N 1 

Chromium (&ta 11126 1.1 - 221 8GW7S l-5 100 100 18 (10) Y 3 

Cobalt 4130 4.2 - 35.9 8GW7S l-5 220 N 2 

Copper 21l29 2.8 - 3850 8GW7S 2-5 1300 (9) 
r 

- 150 U-N a-q- 

Iron 30130 235 - 141000 8GW7S 300 (8) - 1100 rr\l -3-4 

i 

U8 ‘-OC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (UG/L) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
I 

Frequency of Range of 

I 

Location of 
Detection (2) Detection (2) Maximum 

Lead I 17130 

Maanesium 30130 

Manganese \ 30130 

Mercurv 5130 

Nickel 
I 

I 6130 

IPotassium I 30130 8700 - 436000 1 8GW6D I - I -. I - 1 N 1 1 I 
ISelenium I 1130 

ISilver I 2130 10.5 - 28.7 I 8GW2S I 2-7 1 lOO(8) 1 50 

ISodium I 30130 6700 - 780000 1 8GW6D I - I - I - 
IThallium I 1130 10.2 1 8GW7S I l-20 I 2 I 2 

I 7127 1.1-136 1 8GW7S 1 l-20 I I 
26130 5.4-4530 I 8GW7S 1 2 - 3.6 1 5000 (8) 1 - 

Range of Federal State 

Nondetects (3) MCL (4) MCL (5) 

1 - 50 1 15(9) 1 - 

I I 
50 (6) - 

0.2 2 2 

7 I 6GWlS I 1 - 30 I 50 I 50 

Risk-based COC 
Screening Level (61 

1 ~~~~~ 1 Rationale 1 

16 1 N 1 2 16 I Y I 3 I 

1 N 1 1 I 

Footnotes; 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Results in uglL unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Values for cis- and trans- isomers presented. 

Secondary MCL (SMCL) based on aesthetic water qualities. 

Action level. 

Hexavalent chromium. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 No COC screening level available: maximum is greater than 

or equal to Federal Action Level. 

1 1 Thallic oxide. 

UB-COC.XLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 8 GOSS COVE LANDFILL ; UNFILTERED GROUNDtfVATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/L) 
1, j ,1 -Trichloroethane 
1,2-Dichloroethene (total) 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 

I Maximum I Average 1 

3 19.5152 
5.6667 18.9849 

5 20.6818 
87 13.8182 
69 25.4091 

238.1667 46.8712 
Benzene 11 19.2424 
Bromodichloromethane 5.5 19.7424 
Carbon disulfide 91.5 13 
/Chloroform 11.5 
1 Ethyl benzene 

20.2879 
109.6667 34.9091 

‘Tetrachloroethene 4650 437.1515 
IToiuene 233.3333 40.3485 
ITrichloroethene 7.5 19.9243 , 
Vinyl chloride 5 20.6818 
IXylenes, total 506.6667 81.5758 
~2,CDimethylphenol 276.6667 38.6939 
I2-Methylnaphthalene 8.6667 4.4242 
I2-Methylphenol 113.3333 15.8788 
iCBromophenyl phenyl ether 4 5.8182 
~4-Methylphenol 211 41.9848 
IAcenaphthene 12.6667 5.3333 
~Acenaphthylene 2.85 5.7136 
IAnthracene 12.6667 5.1212 
IBenzo(a)anthracene 13 5.4667 
,Benzo(a)pyrene 13 5.4667 
‘Benzo(b)fluoranthene 13 5.4848 
~Benzo(g,h,i)perylene 13 5.6667 
‘Benzo(k)fluoranthene 13.3333 5.3606 
‘Benzoic acid 23 21.6455 
lBis(2-ethylhexyl)phthalate 72.5 18.1061 
I Butyl benzyl phthalate 2.85 5.447 
I Carbazole 12 5.4697 
ichrysene 14 5.4909 
IDi-n-butyl phthalate 5.1667 5.5727 
iDi-n-octyl phthalate 11.9 5.7788 
~Dibenzo(a,h)anthracene 5.2667 5.7818 
!Dibenzofuran 10.6667 4.5849 
‘Fluoranthene 16.6667 5.2576 
i Fluorene 5.6667 3.803 
‘Indeno(l,2,3-cdjpyrene 13 5.6636 
,N-Nitrosodiphenylamine 12 5.7879 
;Naohthalene 45.6667 10.3333 

ll;UQb]7 
U8-EXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATlONS (Continued) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER’. 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics (ug/L) (Continued) 
Phenanthrene 
Phenol 
Pyrene 
lnorganics lug/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium &)ta\) 
Cobalt 

I Maximum I Average I 

k&5, 
. .,a 

16.3333 
18.6667 6.6273 
15.3333 5.3303 

. ., )1 . ,._. 
17759.6667 3136.4674 

54 11.7212 
26.9 5.997 

1218.3333 360.2939 
1.4 0.5818 

2440 999.6788 
4.55 1.4409 

294000 96245.4545 
74 10.3318 

12.3 3.3129 

,,- 



c.2 
c 
c? 

c 
- 

Lo 

SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFIL - FILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of 
Detection (2) Detection (2) 

location of 

I 

Range of 
Maximum Nondetects (3) 

\ 
Aluminum 2126 16.2 - 9160 8GW7S 10 - 30.9 50 - 200 (7) - 3700 N 1 

Antimony 4126 5.6 - 53.5 8GW7S 5 - 35.9 6 6 1.5 N 1 

Arsenic 12126 2.5 - 44.9 8GW2D l-20 50 50 0.045 N 1 

Barium 26126 30 - 1380 8GW4S 2000 2000 260 N 1 

Beryllium 1126 1.6 8GW7S 1 4 4 0.016 N 1 

Boron 25126 58.4 - 3530 8GW6D I 44.8 330 N 1 

Calcium 26126 29900 - 294000 8GW6D N 1 

IChromium I 2126 I 1.1 -71.9 I 8GW7S i 1 - 10.1 I 100 I 100 I 18 181 1 N 1 1 I I I -- .-. ._ 

Cobalt ! 2126 1 7.4 - 10.7 1 8GW7S ! l-4 I I I 220 1 N 1 1 

IComer I 15/26 1 3.1 - 47.8 I 8GW6D j 2-3 I 13OOf91 I - I 150 1 N 1 1 ._ 

Iron 20128 94.6 - 86600 8GW7S 17- 1100 300 (71 - 1100 N 1 

Magnesium 26126 184 - 585000 8GW5S N 1 

Manganese 25126 24.9 - 3380 8GW6D 2.2 50 (7) - +@-fm N 1 

Mercury 4126 0.2 - 0.22 8GW4S 0.2 2 2 1.1 N 1 

Nickel 2126 10.1 - 43.1 8GW7S 3-14.1 100 100 73 N 1 

Potassium 26126 7110 - 468000 8GW6D N 1 

Silver l/26 3.5 8GW6D 2-3 100 (7) 50 18 N 1 

Sodium 25126 15600 - 5050000 8GW5S 774000 N 1 

Vanadium 3126 1.1 - 50.2 8GW7S 1 - 5.6 26 N 1 
I I I 

. 

Zinc I 8126 I I- 1130 I 8GW7S I 2 - 9.2 1 5000 (7) 1 - I 1100 1 
N 

1 
1 

I 

Footnotes: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

1 Chemical detected in unfiltered samples; filtered results 

are not used in risk assessment. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Secondary MCL based on aesthetic water qualities. 

Hexavalent chromium. 

Action level. 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - UNFILTERED SURFACE WATER (UG/L) (1) 

NSB-NLON, GROTON, CQNNECTICUT 

I Frequency of Range of Location of 
Detection (2) Detection (21 Maximum 

I l/7 2 8SW4 

l/7 3 8SW2 

Chemical 

Toluene 

Trichloroethene 

Risk-based COC 
Screening Level (5) 

75 

1.6 

IBis(2-ethvlhexvl)phthalate I 217 I l-5 I 8SW4 I 10 I 1.8 I 4.8 I y I 3 I . . . 

Butyl benzyl phthalate ! 117 ! 1 ! 8SW4 ! 10 I 3000 I 730 1 N 1 2 '171 I 0.0023 I Y I 3 1 Heptachlor 

Aluminum 
I l/7 I 0.05 I 8SW5 I 0.05 I O.OOl 

417 1 15.7-136 1 8SW5 14-276 3700 N 2 

Boron 616 806 - 2150 8SW6 330 Y 3 
Calcium 717 68300 - 172000 8SW6 N 1 

Copper 313 8 - 12.5 8SW4 1300 150 N 2 

Iron 717 90.6 - 452 8SW4 1100 N 2 

3sw4 l-10 50 15 (6) N 2 

I 717 1201( 100 - 539000 8SW6 N 1 
\ - 
Manganese 717 17.7 - 47.5 . 8SW4 +8- 80 -w/q 42 
Nickel 217 12.6 - 13.7 8SW5 7- 11 610 73 N 2 

3200 - 236000 8SW2 N 1. 

Selenium ! 117 ! 4.8 8SWl 2- 10 100 18 N 2 

3000 - 526000 8SW6 N 1 I 
Vanadium I 317 I 3-5 8SW2 5 - 20 26 N 2 

Zinc 117 14.6 8SWl 2 - 5.6 1100 N 2 

ILead I 217 I 1.7-3.3 I I 

KGesium 

IPotassium I 717 1 6! 

ISodium I 717 I 8: 

Footnotfsi 

1 Results in uglL unless otherwise noted. 

2 Sample and duplicate counted as two samples. Non-validated and rejected 

results not used in risk assessment. 

3 Sample-specific. 

4 Ambient water quality criteria for the consumption of water and organisms 

(USEPA, June 15, 1990). 

5 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

6 Action level. 

1 No toxicity criteria available; exposure to chemical will be 

be addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening 

level. 

U8 COC.XLS - 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 8 GOSS COVE LANDFILL - UNFILTERED SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

i Chemical 
Organics fug/L) 

Toluene 
Trichloroethene 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Heptachlor 
lnorganics tug/L) 

Aluminum 
Boron 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

I Maximum I Average I 

2 4.0833 
3 4.25 
3 4.6667 
1 4.3333 

0.05 0.0292 

136 71.9083 
2150 1766.4 

172000 133541.6667 
12.1 11.175 

389.5 188.8333 
2.5 3.0833 

539000 415500 
47.2 28.4833 
13.7 7.55 

236000 167733.3333 
4.8 3 

5260000 2576166.667 
5 4.9417 

14.6 3.7333 

U8-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MG/KG) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening level (4) as COC? 

Rationale 

L-Butanone 116 0.12 8SD2 0.017 - 0.062 4700 N 2 .’ 

Acetone 417 0.11 - 0.74 6SD3 0.017 - 0.28 780 N 2 

Carbon disulfide 116 0.077 8SD3 0.017 - 0.05 780 N 2 

Chloromethane 216 0.013 - 0.049 8SD4 0.017 - 0.062 49 N 2 

Methylene chloride 216 0.037 - 0.071 8SD3 0.016 - 0.063 85 N 2 

Tetrachloroethene 216 0.004 - 0.007 8SD2 0.033 - 0.062 I2 N 2 

2-Methylnaphthalene I16 0.057 6SD2 1.1 - 5.5 N I 

Acenaphthene 116 0.13 BSD2 1.1 - 5.5 470 N .2 

Acenaphthylene 316 0.082 - 0.29 8SD4 1.1 - 5.5 N I 

Anthracene 417 0.098 - 0.34 8SD3 0.97 - 5.5 2300 N 2 

Benzo(a)anthracene 617 0.51 - 3 8SD2 5.5 0.68 Y 3 
c.3 
G Benzo(a)pyrene 617 0.72 - 4 8SD2 5.5 0.066 Y 3 

c3 Benzo(b)fluoranthene 717 0.32 - 3.3 8SD2 0;8B Y 3 

CT Benzo(g,h,i)perylene 617 0.46 - 0.87 8SD4 5.5 N I 

lb Benzo(k)fluoranthene 317 I.1 I.9 - 6SD4 0.97 5.5 - 6.8 N 2 
m Benzoic acid 217 0.58 - 0.68 6SD4 3.3 - 27 31000 N 2 

Bis(2-ethylhexyliphthalate 216 I.2 - I.3 6SD4 0.29 - 2.2 46 N 2 

Carbazole 317 0.094 - 0.22 BSD2 1.1 - 5.5 32 N 2 

Chrysene 617 0.97 - 2.7 8SD2 5.5 88 N 2 

Di-n-butyi phthalate l/7 0.088 EC8SD3 0.97 - 5.5 780 N 2 

Di-n-octyl phthalate II6 0.41 8503 0.97 - 5.5 160 N 2 

Dibenzo(a,h)anthracene 417 0.35 - 0.56 BSD4 2.1 - 5.5 0.088 Y 3 

Dibenzofuran 116 0.14 6SD2 1.1 - 5.5 31 N 2 

Fluoranthene 617 0.73 - 7 8SD2 5.5 310 N 2 

Fluorene 216 0.12 - 0.27 BSD2 1.1 - 5.5 310 N 2 

Indeno(l,2,8cdipyrene 617 0.56 - 1.4 BSD2 5.5 0.88 Y 3 

Naphthalene 116 0.074 8SD2 1.1 - 5.5 310 N 2 

Phenanthrene 617 0.26 - 3.3 8SD2 5.5 N I 

Pyrene 717 0.37 - 8 8SD2 230 N ‘2 

8 COC.XLS - 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MGIKG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening level (4) 

Rationale as COC? 

4,4’-DDD 417 0.054 - 0.2 BSD5 0.055 - 0.16 2.7 N 2 

4,4.-DDE 216 0.016 - 0.035 BSD5 0.055 - 0.21 I.9 N 2 

4,4’-DDT 417 0.043 - 0.063 8SD2 0.055 - 0.16 I.9 N 2 

alphaChlordane 316 0.021 - 0.036 8SD3 0.028 - 0.085 0.49 (5) N 2 

Aroclor-1254 l/7 0.627 EC-BSD3 0.55 - 2.1 0.16 Y 3 

Aroclor-I 260 516 0.54 - 1 BSD4 0.55 0.063 Y 3 

Dieldrin 216 0.019 - 0.024 8SD3 0.055 - 0.16 0.04 N 2 

Endosulfan II I/6 0.016 8SD5 0.055 - 0.21 47 N 2 

Endrin II6 0.0094 6SD2 0.055 - 0.21 2.3 N 2 

CL3 
G 
c3 
c 
rw 
cn 

Mercury 617 0.17 - 1.2 8SD3 0.6 2.3 N 2 

Nickel 717 11.7-38.1 8SD3 160 N 2 

Potassium 717 556 - 4540 8SD2 N 1 



SUMMARY OF COC SELECTION (Continued) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) as COC? 

Rationale 

Silver 115 0.58 BSD6 0.79 - 3.2 39 N 2 

Sodium 517 2540 - 15600 EC-8SD3 1 BOO0 - 34400 N 1 

Thallium II7 4.3 EC-8SD3 0.25 - I .8 0.55 (8) Y 3 

Vanadium 717 6.6 - 38.7 6SD3 55 N 2 

Zinc 717 110-320 6SD6 2300 N 2 

I Results presented in mglkg unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated sampleslresults not used in risk assessment 

3 Sample-specific, 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Total chlordane. 

6 Hexavalent chromium. 

7 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

8 Thallic oxide. 

I No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

8-COCXLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 8 GOSS COVE LANDFILL i SEDllWNT” 

%.. I..,_, 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Organics lug/kg) 
Z-Butanone 
Acetone 
Carbon disulfide 
Chloromethane 
Methylene chloride 
Tetrachloroethene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthyiene 
,Anthracene 
,Benzo(a)anthracene 
‘Benzo(a)pyrene 
~Benzo(b)fluoranthene 
iBenzotg,h,i)perylene 
‘BenzotkIfluoranthene 
IBenzoic acid 
lBis(2-ethylhexyl)phthalate 
~ Carbatole 
‘Chrysene 
‘Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibento(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(l,2,3-cdjpyrene 
Naphthalene 
Phenanthrene 
Pyrene 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
Endosulfan II 
Endrin 
Endrin aldehyde 
gamma-Chlordane 
Heptachlor 

I Maximum I Average 1 
120 40.2 
740 286.4167 
77 28.3 
49 23.9 
71 32.8 
7 16.7 

57 1211.4 
130 1226 
290 944.4 
340 690.5 

3000 1646.6667 
4000 2061.6667 
3300 1731.6667 
870 1048.3333 

1900 1305.8333 
680 4301.6667 

1300 662 
220 904 

2700 2003.3333 
88 1095.5 

410 1169 
560 908.3333 
140 1228 

7000 3163.3333 
270 1068 
1400 1300 

74 1214.8 
3300 1540 
8000 3028.3333 
200 101.9167 
35 52.7 
63 54.0833 
36 27.7 

627 631.1667 
1000 689 

24 41 .I 
16 55.4 
9.4 55.38 
64 44.5 
22 21.9 
22 22.36 A 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 
lnorganics (mg/kg) 

I 

Aluminum 21000 10416.6667 
Arsenic 247 44.3833 
Barium 79.3 44.5167 

IBervllium Boron 0.42 0.549 
72.2 28.7333 

Cadmium 2.7 1.1392 
Calcium 58600 14203.3333 
Chromillm (hkl\ 
Cobalt 

Copper 
Iron 
Lead 

IMannesium 
_ _ 
Manganese 

Mercury 
Nickel 

I Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

6 5.0167 
199 113.9167 

19900 14706.6667 
646 345.3167 

27700 9’081.6667 I --- .----_ 

I rm4a I -3. - -aEh-l I 
I i)“O I L I L.JOO/ 
I 1.2 0.71 I 

I “V. I LV.3033 
I 4540 3219.3333 

0.58 0.825 
15600 11573.3333 

4.3 1.1658 .__--- 
I 1 ‘2Q 7 “V. I I 

I 
c)o C)fC-l LO.LWW I I 

I 320 219.3333 

-- 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - 1994 AIR DATA (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of 

Range of 
Detection (21 

Location of 
Detection (2) 

(ng/L) 
Maximum 

Footnote: 

1 Data presented for Rounds 1 (JuiyJ and 2 (August). 

2 Sample and duplicate counted as separate samples. 

3 Sample-specific. 

4 For ambient air, RJSEPA, Region iii, October 20, 1995). 

5 Threshold Limit Value - Time Weighted Allowance (ACGIH, 1996). 

6 Threshold Limit Value - Short Term Exposure Limit (ACGIH, 1995). 

7 Chemical detected in biolerroom samples only. 

Nondetects (3) 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

AIRI-COCXLS 
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SUMMARY OF COC SELECTION 
SITE 8 GOSS COVE LANDFILL - 1995 AIR DATA (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Range of Range of 
Risk-based COC 

Frequency Of Detection (2) 
MW (4) 

L~a$~u~f Nondetects (3) fglmo,e) 
Maximum in Screening Level TLV - TWA 17) TLV - STEL (81 

Rationele 
Detectlon (2) 

lppd 
mg/m*3 (6) For Air (6) 

Ippm) 
fmg/m*ll (mg/m*31 

Se,ected as CoC7 

(mg/m*3) 

Acetone 3110 0.08 - 0.2 EASl-03-Tl 0.08 - 0.09 58.08 4.75P01 3.70E-02 1.78E+03 2.38E+O3 Y 1 

Footnote: 

1 Data presented for additional investigation (July 1995). 

2 Sample and duplicate counted as separate samples. 

3 Sample-specific. 

4 Molecular weight. 

1 Maximum is greater than or equal to the COC screening level. 

5 Conversion performed using molecular weight. Concentration in 

ppm multiplied by molecular weight divided by 24.45. 

8 For ambient air, (USEPA, Region 111, October 20, 1995). 

7 Threshold Limit Value - Time Weighted Allowance (ACGIH, 1995). 

8 Threshold Limit Value - Short Term Exposure Limit (ACGIH, 1995). 
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Page: 1 

-9 .* &J /?ba k (D-/d’) - &s& hd&/ 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Frequency Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 
of of Positive Represent. na-not na-not na-not na-not Y-Yes 

Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comment 
_________---_-___-__---------- -__--_--- --__--__- __-- _-----mm-- ----------,----------- ----mm----m --------me- --mm---___- ___--__ _--_________________--------------- 

ALUMINUM 

ARSENIC 26/26 

BARIUM 

BERYLLIUM 

BORON 

CADMKJM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

26/26 

26/26 

16/26 

10113 

15/25 

26/26 

26/26 

25/26 

26/26 

26/26 

26/26 

3;;;;.;;~~UndJ9809.6154 3/,&lna 

,,;::niJnd/ 10.9654 /a&) na 

;;:;W;Und/ 148.3308 1/G(d) na 
. 

0.24OOLogr/ 
4.2000 

0.9~ O.Wt[Ib) na 

11.5ooound~ 
15.3000 

13.0700 G-jrar) na 

0.5100Und J 
20.7000 

2.8107 zO,?(t) na 

1050.0000Log~4087.3077 $!$?'(hl na 
14400.0000 

8.8000UndJ 52.3231 208(d) na 
298.0000 

3.5000Und/ 
106.0000 

17.3600 Id(+) na 

39;;.;;Xlro9/ 658.1154 /YSt(b) na 

*~~5~:~~~I"Ji"pO.OOOO',~,~~)na 

354;:;;W;Log,/ 515.7423 1zZoCb'j na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

ne 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Page: 2 Table X 
Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Rack- 

Fr?lrency 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not na-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Cement 

-_________-___________________ -_______- -________ ____ -me-e-mm-m ----....--y- ----------- ----------- ----------- ----------- ------_ ----_-_--_____________ 
MAGNESIUM 26/26 

MANGANESE 26/26 

MERCURY 23/26 

NICKEL 26/26 

POTASSIUM 26/26 

SODIUM l7/25 

VANADIUM 26/26 

ZfNC 26/24 

XYLENES, TOTAL 13/26 

2-METHYLNAPHTHALENE 16/26 

ACENAPHTHENE 20/26 

ACENAPHTHYLENE IS/26 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 
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Constituent 
__________________------------ 
ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

CARBAZOLE 

CHRYSENE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

Table X 
Selection of Constituents of Potential Concern 

Exceed the ' 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

FreqoSlency R:?ge 
Average N-accept Ho N-accept Ho N-accept Ho N-No ground 
Positive Represent. na-not na-not na-not na-not Y-Yes 

Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comnent 
____-____ wm_mmmswm ---- ---------- --------~q ___________ ___________ ___aameemw_ ______----_ __m---.. ____________________-------------.. 

22/26 550;;.;;m;L0gJ554a.iaia tsasdb) na 
. 

na 

26/26 

23/26 

25/26 

la/26 

20/26 

17/21 

26/26 

17/26 

na 

na 

na 

na 

na 

na 

na 

na 

na 

19/26 

26/26 

21/26 

55~~~.~~~~ogJ7140.3846~~~ na 

150’0000LogJ 5019.1304/bpodb) na 
44ooo:oooo 

170.0000~og/6372.8000i%"Cd6) na 
40000.0000 

75;;.;;I;Log\/ 960.7222 I~&$&) na 

330~~~~~~und~5522.9500~5dDo(a) na 
. 

350;;:;;;;Logd3765.4706 gcf9&G6) ne 

6,;;;.;;m;Logb/ 7985.3846293&f&+) na 
. 

3;;.;;m;~od 1700.5882t&) ne 
. 

420;;.i;;mdJ3a94.57a9 tf&Q&)na 
. 

340.0000L0 9/15488.0769 
********** 

59,) na 

650~f.wml 5889.3333 h!S@$d)na 
. 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 



Page: 4 Table X 
Selection of Constituents of 

T-Test 

Potential Concern 

Exceed the 
Test of 95th 

WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Frequency Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 
of of Positive Represent. na-not na-not na-not na-not Y-Yes 

Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comment 
____-__-______________________ _________ ~~~~~-~-~ 
INDEN0(1,2,3-CDIPYRENE 20/26 

25~~~-~~",p""J"":;""" sbBo(--r na -------__ ne --------- ;. -_____--- ia ----__--- na ----- ---________________________________ 

. 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

4,4'-DDE 

4,4'-DDT 

18/26 27.OOOOUnd~9268.7222 v&d]na 
99000.0000 

26/26 ..?~~.~~~~~od17543.8462~3~6~ na 

26/26 7;;;&Log&3556.9231 s'/c/bb&)na 
. 

13/26 27;.;W;~Undd 29.8077 27(J&,) na 
. 

17/26 45;.;;;;LogJ 70.4882 ?p.ZLb\ na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

‘) f 



~,O-I 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_____-__---____---_-------------------------------------------------------- 
Parameter : ALUMINUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Sample Results 
-----___-_-__- 

26.0000 
26.0000 

9809.6154 
NA . 
NA 

Background Results 
___--___---_______ 

No samples 

4811.3520 
11421.2564 
11012.5711 
3 1200.0000 
17724.2894 
16072.6145 

Corr Coeff - Detected - Normal . . . . . . . 0.7500 
Corr Coeff - Detected - Lognormal . . . . 0.9129 
Corr Coeff - Total - Normal . . . . . . . . . . 0.7500 
Corr Coeff - Total - Lognormal . ...,,. 0.9129 
Corr Coeff - Crit Val - Detected . . . . . 0.9590 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test _ Normal . . . . . . . . . . . ,,... . . ,... 
W-Test - Lognormal . .,... . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.9200 
0.6003 
0.8628 

UNDEFINED/ 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
________________________________________----------------------------------- 
Parameter : ARSENIC (MG/KG) 

Sample Results 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 

..... 95th Percentile - Nonparametric.. 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

26.0000 
26.0000 
10.9654 

Ii:: 

23.2037 
18.7379 
14.5657 

121 .oooo 
49.1355 
27.8035 

Corr Coeff - Detected - Normal .,,.,,. 0.5935 
Corr Coeff - Detected - Lognormal . . . . 0.9357 
Corr Coeff - Total - Normal ..,.....,. 0.5935 
Corr Coeff - Total - Lognormal . . . . . . . 0.9357 
Corr Coeff - Crit Val - Detected . . . .* 0.9590 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value ................. 
W-Test . Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.9200 
0.3876 
0.8859 

UNDEFINED J 

Background Results 
------~~-~~~~~--~~ 

No samples 

ii 
NA 



(O-l 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
____---- ____--__-_---_____-_----- ____________________---------------------- 
Parameter : BARIUM (MG/KG) 
____________-e..--- _____________________________ ____________________-------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_---mm- ___-__---__--_-__-_-______ ______________________________ -m----w-m--- 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test-Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . , , . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
---______-__-_____-------- __________________-_----------------------------- 

c-3 
G 
a 
C 
F- 
L 

Sample Results 
____*--------- 

26.0000 
26.0000 

148.3308 

Iii 

Background Results 
___--m------------ 

No samples 

184.5329 
210.1431 
197.1046 
716.0000 
45 1.8874 
373.1946 

0.7537 

EZ 
0:9178 
0.9590 
0.9590 

0.9200 NA 
0.5768 NA 
0.8363 NA 

UNDEFINED,/ 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
-----------_--------------------------------------------------------------- 
Parameter : BERYLLIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits . Minimum .............. 
Positive Hits . Maximum .............. 
Average, Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
--__---------- 

26.0000 
16.0000 
0.6727 
0.0850 
0.2900 
0.2400 
4.2000 
0.9663 
0.9145 

Background Results 
----______---_---- 

No samples 

1.8393 

Shapiro-Wilk and Probabilty Plot Results: 
-_-_____---_____---_____________________----------------------------------- 
Corr Coeff - Detected - Normal ,.,.... 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . 0 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

0.5573 
0.5295 
0.7447 
0.9729 
0.9400 
0.9590 

W-Test -Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

0.9200 
0.5774 
0.9510 _ 

LOGNORMALJ 

K 
NA 



Dataset: UTI 
Media : SOIL &I&O-IO’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_-_-e-e ________________-____________________ _____--_____________----------- 

Parameter : BORON (MG/KG) 
_-_-em----- ______--___---____----------- ____________--___-__--------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Minimum ............ 
Detection Limits . Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__--_____-______-___-- ____________________---------------------- ----------- 

Corr Coeff - Detected . Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_-----____-_____--______________ ____-_____________-_-------------- -------- - 

c-2 
G 
a 
c 

5 

Sample Results 
______---____- 

13.0000 
10.0000 
11.3769 
5.5500 

Background Results 
____-mm--*w------- 

No samples 

3.4477 
13.0809 
14.2577 
15.3000 
17.0484 
19.8281 

0.8669 
0.8738 

E% 
0:9170 
0.9310 

0.8660 
0.8270 
0.7571 

UNDEFINED / 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLONI 
Group : GOSS COVE LANDFILL 
________________________________________----------------------------- ------ 

Parameter : CADMIUM (MG/KG) 
______---__^___^________________________----------------------------- ------ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______-_____________---------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Con Coeff - Crit Vat . Detected ..... 
Corr Coeff - Crit Val . Total ......... 

W-Test . Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________------------------------------------------------------- 

c-2 
a 
a 
C 
F 
0 

Sample Results 
--------_----- 

25.0000 
15.0000 
1.7966 
0.1500 
0.6500 

Background Results 
___________------- 

No samples 

4.1031 
3.2007 
2.8995 

20.7000 
8.5461 
5.1082 

0.6218 
0.5579 
0.6087 
0.9560 
0.9370 
0.9580 

0.9180 
0.4043 
0.9146 

UNDEFINED J 

NA 

K 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_-e-e---- _______-___--_-__-_------------ ___________________________^_______ 

Parameter : CALCIUM (MG/KG) 
w-me--- ________---------------- ___--___----- _______-____--______----------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: . 
-__-_-______-----_-______ _______________-________________________--------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
_______________________________________^-- ____________________------------- 

0 
c.2 
C:J 
c 
c 
c17 

Sample Results 
__________---- 

26.0000 
26.0000 

4087.3077 
NA 
NA 

1050.0000 
14400.0000 
4087.3077 
3147.6081 

Background Results 
___---e----------- 

No samples 

9265.1229 
10239.9272 

0.9065 
0.9834 
0.9065 
0.9834 
0.9590 
0.9590 

0.9200 
0.8295 
0.9563 

LOGNORMAL/ 

r4: 
NA 



Dataset: UTMP RES 
Media, : SOIL DATAlO-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : CHROMIUM (MG/KG) 
_____--__--_________---------------------------- ___________---______------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
---__----__--___---___________________ ---__-____c-______________________^__ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . , . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
-____-__________-____________________ -__________-________------------------ 

Sample Results 
______-------- 

26.0000 
26.0000 
52.3231 

K 

Background Results 
------------------ 

No samples 

a 
298.000 a 

73.4270 
76.9186 
75.8255 

298.0000 
173.1105 
145.1611 

0.7479 
0.9494 
0.7479 
0.9494 
0.9590 
0.9590 

0.9200 
0.5727 
0.8951 

UNDEFINED/ 

NA 

ii 

. 
‘I 

..’ 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : COBALT (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test i Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Sample Results 

26.0000 
25.0000 
16.8115 
3.1000 
3.1000 

23.4463 
24.6653 
22.9926 

106.0000 
55.3807 
43.9245 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
------- 

-CT- 
____________________------------------------------------------ 

c; 
a 
c 
r 

0.7573 
0.9507 
0.7376 
0.9434 
0.9580 
0.9590 

0.9200 
0.5654 
0.8906 

UNDEFINED J 

Background Results 
__---------------- 

No samples 

iit 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : COPPER (MG/KG) 

Sample Results Background Results 
_______-_-_--- ______________---- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

26.0000 No samples 
26.0000 

658.1154 
NA 
NA 

16.2000 
3980.0000 
658.1154 

1033.3093 

2357.9091 
2837.7539 

Shapiro-Wilk and Probabilty Plot Results: 
__--------___-_--___r_____ _____-______________----------------------------- 
Corr Coeff - Detected - Normal ,..,. . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

0.7858 
0.9857 
0.7858 
0.9857 
0.9590 
0.9590 

W-Test -Table Value . . . . . . . . . . . . . . . . . 0.9200 
W-Test - Normal ..,,,. .,. . . . . . . . . . . . . . 0.6267 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . q.9599 

Type of Distribution . . . . . . . . . . . . . . . . LOGNORMAL/ 

Test Results: 

Iii 
NA 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_--w--e---- ____________-_______-------------------------------------------- 
Parameter : IRON (MG/KGI 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__----_______________^______________ ___----_____-________________________^_ 
Corr Coeff . Detected - Normal ....... 
Corr Coeff - Detected . Lognormal .... 
Corr Coeff - Total . Normal .......... 
Corr Coeff - Total . Lognormal ....... 
Corr Coeff . Crit Val - Detected ..... 
Corr Coeff . Crit Val . Total ........ 

W-Test . Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
__-_____________________________________----------------------------------- 

Sample Results 
-------------- 

26.0000 
26.0000 

23490.0000 
NA 

Background Results 
_______--_-------- 

No-samples 

NA 

25415.0042 
32003.1714 
29229.8883 

132000.0000 
65297.6820 
52791.5994 

0.7303 
0.9161 
0.7303 
0.9161 
0.9590 
0.9590 

0.9200 
0.5625 
0.8456 

UNDEFINED/ 

Ii:: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
___-----____-_______-------------------- ____________________--------------- 
Parameter : LEAD (MG/KG) 
____________________------------------------------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____________________------------------------------------------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value . . . . . ,..,. . . . . . . . 
W-Test - Normal . ..., . . . . ......OI..... 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
________________________________________----------------------------------- 

0 
c 
a 
c 
m 
0 

Sample Results 
-------------- 

26.0000 
26.0000 

515.7423 
NA 
NA 

8.9000 
35514503ol;~ 

876:9652 

Background Results 
___--------------- 

No samples 

0.7504 
0.9820 
0.7504 
0.9820 
0.9590 
0.9590 

0.9200 
0.5778 
0.9651 

LOGNORMAL/ 

NNAA 
NA 



Dataset: UTI 
Media : SOIL - &O-l 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
____________________------------------------------------------------------- 
Parameter : MAGNESIUM (MG/KGI 
_____-__-_---_----------- _______-____________------------------------------ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal ............... 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____-__-_--____________ ____-_---_-_-_-_________________________----- ------ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
________________________________________----------------------------------- 

a 
G 
a 
c 
CJ”~ 
J 

Sample Results 
____“-_-_-__-- 

26.0000 
26.0000 

3100.7692 

iit 
1710.0000 
6910.0000 
3100.7692 
1087.4591 

Background Results 
“~~~~~~-~~~------- 

No samples 

4889.6395 
4887.3392 

0.9091 
0.9739 
0.9091 
0.9739 
0.9590 
0.9590 

0.9200 
0.845 1 
0.9576 

.LOGNORMALJ 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_““““--“-_““““^_“__““-“-“---“““-”--”””””””-””””“““““““““---”----“““““---“-- 
Parameter : MANGANESE (MG/KG) 
----“““““““““_“_“_“-“---““““““““”-”-”-””-”-””-”““-““-“-“---”””””““““-““-“-- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““-“--“--“_““““-“““““““““““““““”””-”-””--”-”””“-““““---“”-””-””““““““““--- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test . Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . ..-........... 

Test Results: 
““““““““~~““““--“--------------------”””~”-””””““-“““““““-”””-””“““~“““” 

c 
a 
c 
CD 
Iu 

Sample Results 
““-“-“_“““_““” 

26.0000 
26.0000 

254.6923 

E 

Background Results 
-“--“-“““““““““““m 

No samples 

147.5305 
304.1101 
300.6813 
771 .oooo 
497.3801 
482.5298 

0.8594 
0.9504 
0.8594 
0.9504 
0.9590 
0.9590 

0.9200 
0.7530 
0.9025 

UNDEFINED J 

E 
NA 

, “, .*’ i 



Dataset: UT 
Media : SOIL I :&O-l 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
______““___““““_____““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : MERCURY (MG/KG) 
_____“““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

count ................................ 

Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_“““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””“““” “““““_ 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total-- Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

. ”  

Sample Results 
“““““““““““““” 

26.0000 
23.0000 
4.2315 
0.0550 

63.6000 FE: 

4.7743 
12.4342 

Background Results 
“__““““““““““““““” 

No samples 

24.6857 
13.8175 

0.5084 
0.9297 
0.5548 
0.9838 
0.9550 
0.9590 

0.9200 
0.3425 
0.9696 

LOGNORMALJ 

K 
NA 

Test Results: 
“““““““““““““_“_““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
“““““““““““““_““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : NICKEL (MG/KG) 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___________““____“_“““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ........ 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . ,, ., ,.. . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
““““““““” T”““““” 

““““““““““““““““““““““““““““““““””””””””””” “““““““““““” 

cz 
a 
C 
CT, 
c 

Sample Results 
“““““““““““““” 

26.0000 
26.0000 
37.0654 

NA 
NA 

3.7000 
183.0000 
37.0654 
46.8280 

ciiz?@ 
55. 3121rcL 

00 

Background Results 
“““““““““““““““““” 

No samples 

114.0975 
107.0743 

0.7894 
0.9637 
0.7894 
0.9637 
0.9590 
0.9590 

0.9200 
0.6323 
0.9294 

LOGNORMALJ 

K 
NA 

. . 
‘) 



Dataset: UT 
Media : SOIL J &O-l 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
____“““““““““_“_““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : POTASSIUM (MG/KG) 
____““_“““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
~~~~~““~~~~~“““~~~~~““““““~“““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results 
“““““““““““““” 

26.0000 
26.0000 

1959.6154 

Ki 

Background Results 
“““““““““““““““““” 

No samples 

1066.2963 
2316.7888 
2246.7694 
6310.0000 
3713.6728 
3434.8227 

0.8082 
0.9411 
0.8082 
0.9411 
0.9590 
0.9590 

0.9200 
0.6799 
0.8954 

UNDEFINED\/ 

El 
NA 



Dataset: UTMP RES 
Media : SOIL DATAfO-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_““““““““““““___““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : SODIUM (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits . Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile . Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____““““_“_“““““__“““““““““““““”””””””””””””””““““““““““”””””””““” “““““““” 

Corr Coeff - Detected . Normal ........ 
Corr Coeff . Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val . Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . , , . . . . . . . . .-. 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””” “““““““““” 

Sample Results 
“““““““““““““” 

25.0000 
17 .oooo 

339.9720 
119.5000 
186.0000 

Background Results 
“““““““““““““““““” 

No samples 

383.9306 
471.3531 
483.7195 
1660.0000 
971.5379 
911.7296 

0.6991 
0.8149 
0.8151 
0.9455 
0.9420 
0.9580 

0.9180 NA 

0.6775 0.8872 E 

UNDEFINED/ 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_____“““““““““““““““_______^___ ““““““““““““““““““““““““““““““““”””””””””””” 

Parameter : VANADIUM (MG/KG) 
_____“_“““““““““““““““““““““““““” ““““““““““““““““““““““““““““““““”””””””””” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum .......... . 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““” ““““““““““““““__““““““““““““““““”””””””””” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution .,... . . . . . . . . . . . 

Test Results: 
__“__“______________““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

3 

Sample Results 
__“_“““““““““” 

26.0000 
26.0000 
27.6385 

NA 
NA 

15.6000 
64.8000 
27.6385 
10.8371 

rye$, il. 77; I&- 
. 

45.4655 
45.6373 

0.9118 
0.9786 
0.9118 
0.9786 
0.9590 
0.9590 

0.9200 
0.8451 
0.9582 

J LOGNORMAL 

Background Results 
“““““““““““““““““” 

No samples 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATAlO-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
““““““““““““““““““““““““““““” 

_________________“_“““““““““““““””””””” ““““““” 

Parameter : ZINC (MG/KG) 
““““““““““““““““““““““““““““““““”””””””””” 

_____“““____“““““___““““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““””””””””” ““““““____“____“““““““““““““““““”” 

Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total .,...... 

W-Test - Table Value ................. 0.9200 
W-Test - Normal ...................... 0.6261 
W-Test . Lognormal ................... 0.9512 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
__““““““““““““_“““““““““““““““““””””””””” ““““““““““““““““““““““““““““““““”” 

CL3 
c= 
c3 
c 
CJI 
03 

Sample Results 
“““““““““““““” 

26.0000 
26.0000 

855.8962 
NA 
NA 

24.6000 
5550.0000 
855.8962 
1361.2521 

Background Results 
““““““““““““““““I” 

No samples 

3095.1559 
3257.0691 

0.7829 
0.9784 
0.7829 
0.9784 
0.9590 
0.9590 

LOGNORMAL/ 

NA 

Iii 



Dataset: UT 
Media : SOI, d Lo-1 07 - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
_____““““““““““““““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Parameter : XYLENES, TOTAL (lJG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____“““““““““_““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected -. Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value .,,. . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
“““““““““““““““““““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Sample Results 
“““““““““““““” 

26.0000 
13 .oooo 

1964.5962 
2.5000 
6.0000 

Background Results 
_______““““““““““” 

No samples 

4236.4407 
4946.5305 

25000.0000 
13121.4907 
1149.1292 

0.7389 
0.9559 
0.5394 
0.8050 
0.9310 
0.9590 

0.9200 
0.3086 
0.6532 

ii 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-IO’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
““““““““““““““““““““___________c________”” “_““““““““““““““““““““““““““““““” 
Parameter : 2-METHYLNAPHTHALENE (UGIKG) 
“““““““““““““_“__“““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

count ................................ 

Number of Detects .................... 
Average .............................. 
Detection Limit . Minimum ............ 
Detection Limits . Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““““““““___““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected . Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total . Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val . Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test-Table Value ................. 0.9200 
W-Test - Normal ...................... 0.3596 
W-Test - Lognormal ................... 0.9438 

Type of Distribution .,........ . . . . . . LOGNORMALJ 

Test Results: 
“_“““““““__“““““_“““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

0 
cl 
CZY 
CT 
cn 
CJ 

Sample Results 
“““““““““““““” 

26.0000 
16.0000 

2701 .I 538 
175.0000 

1850.0000 
29.0000 

40000.0000 
3900,00,00 
8038.4966 

Background Results 
“““““““““““L”““““” 

No samples 

8393.3702 

0.5293 
0.8779 
0.5714 
0.9740 
0.9400 
0.9590 

!AA 
NA 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
____“““““_“““““““_““““““““““““““”” ““““““““““_____“““““““““““““““““””””””””” 

Parameter : ACENAPHTHENE (UG/KG) 
______““““________“_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””“. 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

Sample Results 
“““““““““““““” 

26.0000 
20.0000 

4763.0385 
175.0000 

1850.0000 
-5.l-rQw 

Background Results 
“““““““““““““““““” 

No samples 

13883.6170 
9413.5831 
11832.6335 
65000.0000 
27601.5884 
12269.5186 

0.4756 
0.847 1 
0.5898 
0.9549 
0.9500 
0.9590 

K 
NA 

.” 

0.9200 
0.3772 
0.9111 

UNDEFINEDJ 

W-Test . Table Value ................. 
W-Test . Normal ....................... 
W-Test . Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
“““““““““” ____“““““““_________““““““““““““”””””””””””””””““““““““““”””” 

cs 
c 
0 
C 
CTj 



Dataset: UTMP RES 
Media : SOIL DATAlO-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
___“““““““““_____“““““““““““““““”””””””””””””””“” “““““““““““““““““““““““““” 
Parameter : ACENAPHTHYLENE (UG/KG) 
___“““““““__““““““““““““““““““““””””””” __________““““““““_“““““““““““““”””” 

Sample Results Background Results 
“““““““““““““” _““““““““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
___““_______________““““““““““““”””””””””””””””““““““““““”””””””““““““““” . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

. ”  

W-Test-Table Value ................. 0.9200 
W-Test - Normal ...................... 0.4059 
W-Test - Lognormal ................... 0.9542 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
___L_________““““___““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

cl 
G 
c2 
c 
G-J 
N 

26.0000 
15.0000 

918.7692 
175.0000 
90000;~3 

110d0.0000 
1280.5333 
2139.2034 

3162.7496 

0.6719 
0.9706 
0.6090 
0.9756 
0.9370 
0.9590 

LOGNORMAL / 

No samples 

NA 
NA 
NA 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL . 
___“““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Parameter : ANTHRACENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““““““_“““_““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results 
““^““““““““““” 

26.0000 
22.0000 

4778.2692 
185.0000 
900.0000 
43.0000 

55000.0000 
5548.1818 

11161.7331 

Background Results 
“““““““““““““““““” 

No samples 

UK 

20434.4989 

0.5607 
0.9643 
0.6556 
0.9880 
0.9540 
0.9590 

0.9200 
0.4614 
0.9678 

LOGNORMAL/ 

;“A 
NA 



Dataset: 
Media : 
Group : 

UTMP RES 
SOIL DATA(O-IO’) - (NSB-NLON) 
GOSS COVE LANDFILL 

Parameter : BENZO(A)ANTHRACENE (UG/KGl 
“““^^“““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““” . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
“““““““““““““_““““““““““““““““““”””””””””””””””““““““““““”””””””“” ““““““““” 

Sample Results Background Results 
“““““““““““““” “““““““““““““““““” 

26.0000 No samples 
26.0000 

7140.3846 

1:: 
130.0000 

55000.0000 
7 140.3846 
12465.8267 

i!!i!E?- 
27646.6696 
31583.1672 

0.7676 
0.9896 
0.7676 
0.9896 
0.9590 
0.9590 

0.9200 
0.6090 
0.9671 

LOGNORMALJ 

Ii:: 
NA 

.> 
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Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
““““““““““““““““““““““““““““““““”””””””””” 

““““““““““““““““““““““““““““““““” 

Parameter : BENZO(B)FLUORANTHENE (UG/KG) 
““““““_“_““““____“““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal,. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . *.. . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total .,...,. . 

W-Test - Table Value . . . . . . . . . . . . . . . . . 
W-Test - Normal . . . . - . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . , . . . . . ., . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
_“““““““““““““““““““““““““““““““””””””””””” ““““““““_____“““__“““““““““““““” 

Sample Results 
“““““““““““““” 

26.0000 
25 .OOOO 

6162.3077 
900.0000 
900.0000 
170.0000 

40000.0000 
6372.8000 
9498.1010 

Background Results 
“““““““““““““““““” 

No samples 

0.7972 
0.9898 
0.7992 
0.9903 
0.9580 
0.9590 

0.9200 NA 

0.6535 0.9654 E 

LOGNORMALJ 

I ,’ ) .f 



Dataset: UT 
Media : SOIL JA&O-10’1 - (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : BENZO(G,H,I)PERYLENE (UG/KG) 
___________“_“_““““_““““““““““““”””””””””””””””““““““““““”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_“““““““““““““““““““““““““““““““”””””””””””””””““““““““““”””””””“““““““““~ 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Sample Results 
“““““““““““““” 

26.0000 
18.0000 

1014.6923 
175.0000 

3850.0000 
97.0000 

7500.0000 
968.7222 

1529.8565 

Background Results 
“““““““““““““““““” 

No samples 

3219.8546 

.” 
0.5595 
0.9328 
0.7215 
0.9738 
0.9450 
0.9590 

0.9200 
0.5495 
0.9470 

LOGNORMAL 

NA 

K 

Test Results: 
“““““““““““““______“““““““““““““”””””””””””””””““““““““““””””” ““““““““““““” 

c.3 
G 
cl 
c 
CTJ 

U 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
___-_-----__________------------------------------------------------------- 
Parameter : BENZO(K)FLUORANTHENE (UG/KG) 
_--___--__-_____________________________----------------------- -__-___^--_- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_-_-__--______-_-__-------------- ____________________---------------------- 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff -.Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
__________---- 

26.0000 
20.0000 

4319.3846 
175.0000 
900.0000 

Background Results 
--_--_--_--------- 

No samples 

7480.4503 
6825.0838 

21478.0587 
33000.0000 
16624.7253 
21394.8296 

0.6115 
0.9240 
0.7742 
0.9611 
0.9500 
0.9590 

0.9200 0.6189 it 
0.9047 NA 

UNDEFINED 4 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
____________________------------------------------------------------------- 
Parameter : CARBAZOLE (UG/KG) 
________________________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 

Detection Limit . Minimum ............ 
Detection Limits . Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile . Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________-------------------------------- 
Corr Coeff - Detected . Normal ....... 
Corr Coeff - Detected . Lognormal .... 
Corr Coeff . Total - Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val - Detected ..... 
Corr Coeff . Crit Val . Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
____________________------------------------------------------------------- 

c 
CT2 
CJ 
c 
CTJ 

to 

Sample Results 
__________--_- 

21 .oooo 
17.0000 

3162.2857 
175.0000 

1850.0000 
83.0000 

35000.0000 
3765.4706 

Background Results 
-_________-------- 

No samples 

7833.6299 

9683.4494 

0.5176 

EEi 
0:9539 
0.9420 
0.9520 

0.9080 
0.4305 
0.9080 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
__----_------_______------------------------------------------------------- 
Parameter : CHRYSENE (UG/KG) 
_______----^_----___----------------------------------------------- ---_-___ 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
________________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results 
-_-----------_ 

26.0000 
26.0000 

7985.3846 
NA 
NA 

190.0000 
6 1000.0000 
7985.3846 

13656.9338 

Background Results 
____________-_---- 

No samples 

36102.2302 

0.7747 
0.9861 
0.7747 
0.9861 
0.9590 
0.9590 

0.9200 
0.6205 
0.9569 

LOGNORMAL/ 

K 
NA 

‘) _I 
-1 , 
.,I 



Media : SOIL .-, A(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
________________________________________----------------------------------- 
Parameter : DIBENZO(A,H)ANTHRACENE (UG/KG) 

Count ***...*...,..................... 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
______--________________________________-------------------- 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ,. . , . . . . . . . . . . . . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test: Lognormal ..,,........ . . . . . . . 

Type of Distribution ,......... . . . . . . 

Test Results: 
______-__--_________---------------------- ___________---_-_______^_________ 

CT 
CL 
cz! 
c 
-4 
a 

Sample Results 
-------------- 

26.0000 
17 .oooo 

1398.4615 
175.0000 

3850.0000 
390.0000 

10000.0000 
1700.5882 
2135.5289 

Background Results 
------------------ 

No samples 

4327.5610 

0.7976 
0.8708 
0.7422 
0.9728 
0.9420 
0.9590 

0.9200 
0.5754 
0.9385 

LOGNORMALJ 

Ii; 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
___-__-----_-___________________________----------------------------------- 
Parameter : DIBENZOFURAN (UG/KG) 
____-_-___------________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
__________________-_------------------------------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test -Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results Background Results 
___---__-_____ 

26.0000 
19 .oooo 

3014.1154 
175.0000 

1850.0000 

------------------ 
No samples 

5957.6381 
6601.9138 

42000.0000 
17469.5818 
7688.7929 

0.5454 
0.8648 
0.5852 
0.9518 
0.9470 
0.9590 

0.9200 
0.3731 
0.9079 

UNDEFINEDJ 

K 
NA 



- (NSB-NLON) 
Group : GOSS COVE LANDFILL 
________---------______________ _____--___-_---_----___________________^---- 
Parameter : FLUORANTHENE fUG/KG) 
____________-___________________________----------------------------------- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum a? ............ 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile . Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
____---_________________________________----------------------------------- 
Corr Coeff - Detected - Normal ....... 
Corr Coeff . Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total . Lognormal ....... 
Corr Coeff - Crit Val . Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . ...,... . . . . . . . . . 
W-Test - Normal ,...... . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
________________________________________----------------------------------- 

ct 
c 
CT.! 
c 
-4 
w 

Sample Results 
___----------- 

26.0000 
26.0000 

15488.0769 

it 
340.0000 

110000.0000 
15488.0769 
29059.1342 

(liEGEit 54326 5 84% 

Background Results 
__________------__ 

No samples 

63290.3527 
62418.3476 

0.7513 
0.9769 
0.7513 
0.9769 
0.9590 
0.9590 

0.9200 
0.5750 
0.9377 

LOGNORMAL/ 

!“A 
NA 



Dataset: UTMP RES 
Media : SOIL DATAtO-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
__-_____________________________________---------------------”------------- 
Parameter : FLUORENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal ..: ........... 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.4887 
Corr Coeff - Detected - Lognormal . . . . 0.8650 
Corr Coeff - Total - Normal . . . . . . . . . . 0.6058 
Corr Coeff - Total - Lognormal . . . . . . . 0.9532 
Corr Coeff - Crit Val - Detected . . . . . 0.9520 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
______-______- 

26.0000 
2 1 .oooo 

4846.9615 
175.0000 
900.0000 

Background Results 
------------____-_ 

No samples 

9376.3278 
12573.4175 
65000.0000 
27090.4114 
13271.6596 

0.9200 
0.3978 
0.9080 

UNDEFINED/ 

K 
NA 



Dataset: UT! 
Media : SOIL -, ::(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
______________““““““““~~““” _________““““““___“_~“~“~“““““““””””””””””””-””” 

Parameter : INDENO(1,2,3-CDIPYRENE (UGKG) 
________““““““““““““““““““““““~~~----””-” “““““““““““““““““““““““~““““““““”- 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric.. ..... 
95th Percentile - Normal .............. 
95th Percentile . Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 

Corr Coeff - Detected - Normal . . . . . . . 0.5207 
Corr Coeff - Detected - Lognormal . . . . 0.9153 
Corr Coeff - Total - Normal . . . . . . . . . . 0.6535 
Corr Coeff - Total - Lognormal ,...... 0.9867 
Corr Coeff - Crit Val - Detected . . . . . 0.9500 
Corr Coeff - Crit Val - Total . . . . . . . . 0.9590 

W-Test - Table Value ,....,........... 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . .,.... . . . . . . . . . . . 

Type of Distribution . ..,,.... . . . . . . . 

EE 
0:9770 

LOGNORMALJ 

Test Results: 
“_““_“““““_“___““_““~~““““““““~“”””~~”””~ __“““_“_____“““““_“““““““~““~~~~”” 

C-J 
CL; 
cl3 
C 
-4 
m 

Sample Results 
___-_-“--“-““” 

26.0000 
20.0000 

2519.4231 
175.0000 

3850.0000 
100.0000 

25000.0000 
2929.5000 
4852.4028 

8847.4430 

Background Results 
““_“““““““““““““-- 

No samples 

Iv4 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : NAPHTHALENE WG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_“_“_“_“_“______““““““““““““““““”””” “““““_“_____________~~~~~“““~“~~~”””””” 

Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal .,.. 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ................. 0.9200 
W-Test - Normal ...................... 0.3637 
W-Test - Lognormal ................... 0.9155 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 
““““““““““““~“““““__“~~~“~~~““““”””””””” ““““““___“_“________~~~~~“““““~“””” 

G 
CT; 
c2 
c 

23 

Sample Results Background Results 
“_“““““““““““- 

26.0000 
18.0000 

6656.0385 
175.0000 

1850.0000 

““““_““__-“~--“-“” 

No samples 

13581.6711 
32999.5159 
99000.0000 
40667.4110 
17210.0634 

0.5822 
0.8970 
0.5769 
0.9600 
0.9450 
0.9590 

UNDEFINED/ 

ii:: 
NA 

‘) , : ,( 



Dataset: UT 
Media : SOIL &O-l 0’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
-_“““--“““-“““““““““““““““““““““””””””””-”-”-””““““““““““”””””””““““““““““” 
Parameter : PHENANTHRENE (UG/KG) 
““““-“““““-““““““““““““““““““-““””””----”””””””“““““““““-”””””””““““““““““” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit - Lognormal .,, 
95th Percentile - Nonparametric ....... 
95th Percentile . Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““--“-“““-“--“-“““““““““”””””””--””””””-“-““----“”””””””“-““““““““” 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . , 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
“““““““““““““““““_“““““-““““““““””””””””””””--”-“““““““““”””””””“““““““““-” 

Sample Results 
“““““““““““““^ 

26.0000 
26.0000 

17543.8462 

N”: 
160.0000 

190000.0000 
17543.6462 
40808.2990 

Background Results 
““““--_-__“““““_“” 

No samples 

84673.4980 
70053.2868 

0.6725 
0.9809 
0.6725 
0.9809 
0.9590 
0.9590 

0.9200 
0.4797 
0.9510 

LOGNORMAL J 

K 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 

Parameter : PYRENE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average, .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
_____““___““_______““““~~“~~~~““”””””~”””””””””““““““““““”””” . 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ................... 

Type of Distribution ................ 

Test Results: 
““““_““_““__^_“_“““_“~“~~~““~““~”””””””””””””””“““““~““~“”””””~~““““~~~~~-- 

Sample Results 
““““-““m”“““-- 

%%:: 
1355’6.9231 

NA 
NA ’ 

290.0000 
77000.0000 
13556.9231 
21914.9428 

Background Results 
______________--_- 

No samples 

61848.9609 

0.6016 
0.9841 
0.8016 
0.9641 
0.9590 
0.9590 

0.9200 
0.6450 ii:: 
0.9499 NA 

LOGNORMALJ 

‘i 



Dataset: UT 
$0-10’) - (NSB-NLON) 

Group : GOSS COVE LANDFILL 
““““_“““_““-“_“““““““-““““““““-“”””-----””””--”““““““-“““””””””-“““““““““-- 
Parameter : 4,4’-DDE (UG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal.. ............ 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
“““““““““““-“““““----““““““““-““””””-””””””””””““-“-“““““”””””””“““““““““-” 
Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value . . . . . . . . . . ,.... . . 
W-Test - Normal . . . . . . . . . . . . . . . . . . . . . . 
W-Test - Lognormal . . . . . . . . . . . . . . . . . . . 

Type of Distribution . . . . . . . . . . . . . . . . 

Test Results: 

Sample Results 
--“-““““--““-” 

26.0000 
13.0000 
23.9865 
1.7000 

85.0000 

Background Results 
“““““““““___““_““_ 

No samples 

41.6816 
34.6686 

270.0000 
110.8859 
64.9624 

0.5901 
0.8476 
0.5961 
0.9480 
0.9310 
0.9590 

0.9200 
0.3899 
0.9122 

UNDEFINED/ 

Ii: 
NA 



Dataset: UTMP RES 
Media : SOIL DATA(O-10’) - (NSB-NLON) 
Group : GOSS COVE LANDFILL 
“““““““_““^“““““““““““““““““~“““”””””””””””””””“~““““““““~~””””~““~~““-~““~ 
Parameter : 4,4’-DDT (UG/KGI 
“““___““““““““““““““““““““““““““”””””””””””””””““““-“-“““”””””””“““-““-“-“” 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit . Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits . Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit . Normal ...... 
Upper Confidence Limit . Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Sample Results 
“““““““““““““” 

26.0000 
17 .oooo 
50.1712 
1.7000 

19.5000 
5.8000 

450.0000 
70.4882 
93.1915 

Background Results 
““““^““““““““““““” 

No samples 

171.8290 

Shapiro-Wilk and Probabilty Plot Results: 
““““““““““““““““““““““““““““““““-””””--”””-”-””“-“--“-----”””-”-“-“-- ““““__ 
Corr Coeff - Detected - Normal . . . . . . . 
Corr Coeff - Detected - Lognormal . . . . 
Corr Coeff - Total - Normal . . . . . . . . . . 
Corr Coeff - Total - Lognormal . . . . . . . 
Corr Coeff - Crit Val - Detected . . . . . 
Corr Coeff - Crit Val - Total . . . . . . . . 

0.6068 
0.7827 
0.6927 
0.9803 
0.9420 
0.9590 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test - Lognormal ............. .: .... 

Type of Distribution ................ 

Test Results: 

0.9200 
0.5092 
0.9657 

LOGNORMAL/ 

Kt 
NA 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLON, Proton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 

RELEVANT EQUATION: IEX= (CxIR xFixBIOxEFxED)/(BWxATx lE6) 

WHERE: C = MEAfd CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
l3W = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
El0 = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: ‘.’ :: f: {,. 50 IR: ‘0. 
EF: :.“.‘.I’ :. ,50 EF: i 
Fi: .::.. +.-.:T’b*5 Fi: . . . . .: :i., 
ED: ::.::.“.:“;..‘.i.-:... 6 ED: .” ‘.;::I 
BW: 70 Bw: 1 
AT(CAR): 25556 AT(CAR): 25550 
AT(N()N): ;.:.‘z~‘.~~’ ‘.,. $+I AT(NON): :, ‘.‘.XJ. 

DETERMHE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 1.47E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 1.26E-06 



RISK ASSESSMENT SPREADSHEET - INCIDf3TAL INGESTION OF SOIL (PAGE TWO) 
Site B - Goss Cove Landfill 
EXPOSURE SCENARIO: Full-Time Employee (Suface Soil). CTE 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFf3lME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BIOAVAILABILITY DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MGIKGIDAY) (KG-DAYIMG) 

Benzo(a)anthracene O.OOEtOO 1.6lE-06 1.36E-07 7.30E-01 
O.OOEtOO 1.29E-06 l.llE-07 7.30E-01 
O.OOEtOO l.OlE-06 6.66E-06 7.30E-02 

6.9 1 O.OOEtOO l.OlE-06 6.66E-09 7.30EtOO 
2 1 O.OOEtOO 2.94E-07 2.52E-09 7.30EtOO 
4 1 O.OOE+OO 5.07E-07 5.03E-06 7.30E-01 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 

3,3'-Dichlorobenzldine 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4.50E-01 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4.00E-03 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-05 1.50EtOl 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 5.00E-05 1.60EtOl 

1.30E-05 9.lOEtOO 
lE+-c 

MOE+00 

4.30EtOO 

0 1 O.OOEtOO O.OOEtOO O.OOEtOO 7.00E-03 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-01 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OoEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE MREE) 
Site 8 - Goss Cove Landfill 
EKPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 
DETERMlNEHAZARDINDlCESANDCANCERRISK 

HAZARD INDM HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH , ADULT CANCER RISK 

3,3'-Dlchlorobenzidine 

O.OOEtOO O.OOEtOO l.OiE-07 
O.OOEtOO O.OOEtOO 8.08E-08 
O.OOEtOO O.OOEtOO 6.34E-09 
O.OOEtOO O.OOEtOO 8.34E-07 
O.OOEtOO O.OOEtOO 1.84E-07 
O.OOEtOO O.oOEtOO 3.67E-08 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.ooEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 227E-03 -i3a3xy 3.90% 

O.OOEtOO 1.91E-03 7.38E-08 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
o.OoEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.oOEtOO O.OOEtOO 
0 ooE+oo O.OOEtOO O.OOEtOO 

7.F 

” __--_. -- 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL 0.00Et00 .kwE-w? (&%jE-3 -- I*I+lz-r$ 





FMX ASSESSMENT SPREADSHEET - CXRECT DERMAL CONTACT WlTH SQL 

SlTE NAME: S&e 8 - Goss COW Landfill 
LOCATION: NSB-NON,Q-omn,cT 
DATE: OlE25iQ6 

QUANTITATIVE EVALUATION PERFOFhlED FOR CADMIUM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEM C&S OF CONCERN ARE ADDRESSED WpLlTATlV!ZLY, 

MPOSURE SCENARIO: Full-Time Employee (Surhce soil), CTE 

RELEVANT EQU4TICN: DEX= (CxSAxAFxABSxEFxEO)/(E3WxATx1E6) 

WHERE: C = CONCENTRATION IN SolL (MGKG) 
SAl = YOUTH 9<IN SLFiFACE AREA (SQ CMAY): 
SA2 = ADUT SKIN SURFACE ARE3 @Q CM/DAv): 
PF = AD-IERENCE FACTOR (TblC!$3J CM): 

MIS = A!3SORPTlON FRACTION: cd: 
(DEClM4L FRACTION) lzkrxkls: 

PCf3S: 

b 
; &Jo 

0.2 

0.01 
0.03 
0.08 

EFl = YOUTH D(POSIJRE FREQUENCY (DAYS/YEAR): 
EF2 = ADUT EXPOSURE FRECUENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DLRATION (YEARS): 
ED2 = ADUT EXPOSURE WRATION (YEARS): 
Fd = FRACI-ION OF SOIL FROM SUUACE AVAlLAJ3LE 

FOR CEFwlpL CMVTACT 
SW1 = BCDY WEIGHT AMXESCENT (KG): 
SW2 = BCDY WEIGHTAWT Q<G): . . 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TlbE (DAYS), NONCAFiCINCGENS (ADUT): 
AT3 = AVERAGING TIME &JAYS), CARCINOGENS: 

DETERMINE CCNVERSI CN FACTORS: 
EX = (C)*(SA SQ CM)*(AF MC%% CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(SWKG)/(l KG/l E6 MG) 

DOsEywth = (CFl)*(C)* Ic\sS) CFl = 0.00Et00 CANCER FISK = (CF3)*(C)*(ABS) Cl=3= 1.91E-07 
WSEachlt = (CF2)*(C)*(ABS) ff2= 2.23E-06 



I RISC ASSESS~~ENT SPRWSHEET - IIRECT tn3wp~ CONTACT WTH saL (PAGE Two) 
Site 8 - Goss Cove LIWKI~~~ 
%POWRE SCENAtiIO: Full-Time Employee (Surface Soll), CTE 
3LCUATE DOSES: 

AEISORPTION 
J-IEMICRL C WWGI FRACTION 

kOClWS 
Admlum 

ANNUAL YWTH ANNUAL ADUT LIFETIME AVERAGE RFD 
DOSE UbIGMGIDAY) DOSE OKYG’DAY) EQSE Oht.3KGIDAY) tlG!WWAY) $CG?LY/MG) 

0.31 0.06 0.00Et00 
0 0.01 0.00Et00 

O.OOEtOO 
O.OOE+OO 
0.00E+00 
o.ooEtoo 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
o.ooEtoo 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE-l-00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
o.oOEtOO 
O.OOEtOO 

4.15E-08 
O.OOE-l-00 
O.OoEtOO 
0.00E+00 
0.00Et00 
O.OOEt00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et 00 
o.OoEtOO 
O.OOE+OQ 
0.00Et00 
0.00E-+00 
0*00E+00 
0.00E+00 
0.00Et 00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEt 00 
0.00Et0o 
O.OOE+-00 
0.00E+00 
O.OOEtOO 
0.00E+00 
0.00E+00 
0.00Et00 
0.00Et00 
o.ooEt00 
0.00Et00 
0.00E+00 
0.00Et00 
0.00E+00 
0.00E+00 

3.56E-09 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00Et00 
O.OOEtOO 
0.00E-+00 
0.00Et00 
O.OOEt 00 
0.00Et00 
O.OOEtOO 
0.00Et00 
o.ooE+oo 
0.00Et00 
o.ooE+oo 
0.00E4-00 
O.OOEt 00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E4-00 
O.OOE4-00 
0.00Et00 
O.OOEt 00 
0.00Et00 
0.00Et00 
0.00E+00 
0.00E‘+00 
0.00E4-00 
O.OOEtOO 
O.OOEtOO 
0,00E+00 
0.00Et00 
O.OOEt 00 
0.00Et00 

e 
2.00E-05 m liziT 
wx+4542.S&-!3 . 



~I~ASSFSSMFNTSPRFA~F;HFET--RE~~DERMALCONTA<=TW~THSML(PAGETHREE) 
3ib 8 - Goss Cove Landfill 
%POSlJRE SCENARIO: Full-Tlme Employee (Sufece WI), CTE 
lETERMINE HAZAlWlNOlCESANLICAWERRISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
I-IEMCAL YOUTH AWLT CANCER RISK 

kmclws O.OOEtOO 2.07E-03 
Zadmlum 

- 3,5GE-7 .* 
O.OOE+OO O.OOEtOO O.OOE+OO 

0 0.00Et00 0.00Et00 
0 

O.OOE+OO 
O.OOEtOO O.OOE+OO 

0 
0.00E+00 

O.OOEtOO O.OoEt00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 
0 

0.00Et00 
0.00E+00 O.OOEtOO 

0 
0.00Et00 

0.00Et00 0.00Et00 
0 

O.OOE+OO 
O.OOE+OO o.ooEtoo 0.00E+00 

0 O.OOEtOO 0.00Et00 0.00Et00 
0 O.OOEtOO O.OOEtOO 
0 

0.00Et00 
0.00Et00 0.00Et00 o.00Et00 

0 O.OOE+OO 0.00Et00 O.OOEtOO 
0 0.00Et00 0.00E+00 O.OOE+OO 
0 O.OOEtOO 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 O.OOEtOO O.OOEtOO 
0 

0.00Et00 
0.00E+00 0.00Et00 0.00E+00 

0 0.00Et00 0.00Et00 o.ooEtoo 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 0.00Et00 0.00Et00 0.00E+00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00E+00 0.00Et00 O.OOE+OO 
0 0.00Et00 O.OOEtOO 0.00E+00 
0 o.ooEtoo 0.00Et00 0.00Ef00 
0 0.00Et00 O.OOE+OO 
0 

O.OOE+OO 
O.OOEtOO 0.00Et00 o.oof300 

0 0.00Et00 0.00E+00 0.00Et00 
0 o.ooEtoo 0.00Et00 0.00Et00 
0 0.00Et00 O.OOEt 00 0.00Et00 
0 O.OOEtOO 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00&00 0.00E+00 
0 O.OOE+OO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 0.00E+00 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 0.00Et00 0.00Et00 0.00Et00 
0 0.00Et00 0.00Et00 0.00Et00 

OTAL Q.tl0Et00 2.07E-03 - 3.crf$L-9 





WK ASSESSMENT SPREADSHEET - INHALATION OF ()flwoR A,&/mr 

SITE NAME: Site 6 - Goss Cove Landfill 
.OCATiON : NSB-NLCN, Groton. CT 
IATE: 01/25/96 

iAU\RD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY lHlS SPREADSHEET. 
%PO.SURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
4SSlJMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Full-Time Employee. CTE 

IEFERENCE: EPA, DECEMBER 1969 

IELEVANT EQUATlCN: IEX= (CXIRXETXEFXED)/(BWXAT) 

NHERE C = MEAN CONCENTRATION IN AIR (MGIM3) 
IR = INHALATION RATE (MUHOUR) 
ET = EXPOSURETIME(HOURS/DA~ 
EF = MPOSURE FREQUENCY (DAYS/YEAR) 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEfGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

4DULT: YOUTH: 

If? :. ..“25 
EF: 

.:. .::‘,.:.:.15o 

ET: . . ii ‘. 
ED: 

... . . ., 
‘y, ;:, 6 

BW: 70 
AT(CAR): 25556 
AT(NON): :... 2190.’ 

I!% 0 
EF: 
ET: 

“. ‘.:: .. j: 1 
.‘.... .. 

ED: -1 
Bw: ‘1 
AT(cAR): 25550 
ATWON): “” .:: &ii 

)ETERMlNE CONVERSION FACTORS: 
rDULT: YOUTH: 
CF: l.l7E-01 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) 
CF: l.OlE-02 (LIFETIME DOSE) 



” I 

RISK ASSESSMENT SPREADSHEET - INHALATlOK 
Site If - Goss Cove Landfill 
EXPOSURE SCBJARIO: Full-Time Employee, CTE 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFf3lME AVERAGE RFD CSF 
C (ma/kg) C (MG/MJ) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (Ma/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) 

11 l.Q6E-07 O.OOEtOO 2.32E-06 l.QQE-09 
O.OOEtOO 1.66E-06 1.59E-09 

1.46E-06 1.25E-09 
6.10EtOO 

1.51EtOi 
1.61EtOl 
Q.lOE+OO 

~ Antimony 0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
Arsenic 3.9 7.02E-06 O.OOE tO0 6.24E-09 7.07E-10 1.5lEtOl 
Barium 0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 1.43E-04 
Beryllium 0.32 5.76E-09 O.OOE to0 6.76E-10 5.60E-11 6.40EtOO 
Cadmium 0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 5.71E-05 6.30EtOO 
Chomium 0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 4.20EtOl 

Manganese 
Mercury 
Nickel 
Vanadium 
Zinc 

--..--_.-.-_ 
169 3.40E-06 O.OOEtOO 3.99E-07 3.42E-06 1.43E-05 
1.9 3.42E-06 O.OOEtOO 4.02E-09 3.44E-10 6.57E-05 

0 O.oOEtoo O.OOEtOO O.OOEtOO o.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



OF @‘-$$?E~A~~/UU~T RISK ASSESSMENT SPREADSHEET - lNHALATlON.(PA 
Site 6 - Goss Cove Landfill -I- - # 

EXPOSURE SCENARIO: Full-Time Employee, CTE 
DEl'ERMHEHAZARDlNMCESANDCANCERRISK 

HAZARD INDM HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(b)fluaanthene 
Benzo(k)fluoranthene 

Dibenz(qh)anthracene 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 7.62E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtoo 

O.OOEtOO 

O.OOEtOO 4.69E-05 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOo O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00EtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 0.00EtoO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+OO 2.60E-02 1.86E-06 





NSK ASSESSMENT SPREAaSHEEf’ - INCIDENTAL INGESTION OF SOIL 

UTE NAME: Site 6 - Goss Cove Landfill 
.OCATION: NSB-NLON, Groton, CT 
IATE: 01/25/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY IHIS SPREADSHEET. 
XPOSURES MROUGH PICAINGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

ZKPOSURE SCWARIO: Full-Time Employee (Suface Soil). RME 

iELEVANT EQUATION: IEX = (C x IR x Fi x 810 x EF x ED)/(BW x AT x 1 E6) 

VHERE: C = MEAN CONCBJTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MO/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAILABILIN 

NTER INPUT PARAMETERS: 
IDULT: vOUM: 

R: 
.. .:.... ..I00 IR: 0 

3: ,.:: .:: :.’ : ;:I.& EF: .I’ 
Zi’ :..: : . . . . . . . . . . . . ..f Fi: .:‘I ..,. :. ,.;’ : ,, 
zb : ‘:.I.:‘. ~.:.;.~::~::::‘~~ ED: .‘. ..: . ...:.:. ,” 

3w: 70 Bw: i 
4T(CAR): 25550 AT(CAR): 25556 
B(NON): : :,:., ,...... :#25 AT(NON): ; : :SSq 

IETERMNE CONVERSION FACTORS: 
,DULT: VOUM: ADULT/YOUTH (CANCER RISK): 
CF: 5.87E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 2.10E-07 



I 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 8 - Goss Cove Landfill 
MPOSURE SCENARIO: Full-Time Employee (Suface Soil), RME 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETfME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAYIMG) 

Benzo(a)anthracene 55 1 O.OOEtOO 3.23E-05 l.l5E-05 7.30E-01 
Benzo(b)fluaanthene 40 1 O.OOE tO0 2.35E-05 6.39E-06 7.30E-01 
Benzo(k)fluoranthene 33 1 O.OOEtOO l.Q4E-05 6.92E-06 7.30E-02 
Benzo(a)pyrene 44 1 O.OOEtOO 2.56E-05 9.23E-06 7.30EtOO 
Dibenz(ah)anthacene 10 1 O.OOEtOO 5.67E-06 2.10E-06 7.30Etoo 
Indeno(l,2,3-cd)pyene 25 -1 O.OOEtOO 1.47E-05 5.24E-06 7.30E-01 
Carbazole 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 

~ 3,3’-Dichlorobenzidine 0 1 O.OOEtOO O.OOEtOo O.OOEtOO 4.50E-01 
I Dlbenzofuran 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4.00E-03 
Aldrin 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-05 1.50EtOl 
Diefdrin 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 5.00E-05 1.60EtOl 
Heptachlor epoxide 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 1.30E-05 Q.lOEtOO 
Aroclors 0.35 1 O.OOEtOO 2.05E-07 7.34E-06 200E-05 - mcl 

Antimony 0 1 O.OOE too O.OOEtOO O.OOEtOO 4.00E-04 
Arsenic 9 1 O.OOE to0 5.26E-06 1.69E-06 3.00E-04 1.50EtOO 
Bivium 0 1 O.OOE+OO O.OOEtOO O.OOEtOO 7.00E-02 

~ Beryllium 0.73 1 O.OOEtOO 4.29E-07 1.53E-07 5.00E-03 4.30EtOO 
Cadmium 0 1 O.OOEtOO O.OOE tO0 O.OOEtoo 5.00E-04 
Chomium 0 I O.OOE to0 O.OOEtOO O.OOEtOO 5.00E-03 

4&x “” -.-.__-- _. 

Manganese 
Mercury 
Nickel 
Vanadium 
Zinc 

262 1 O.OOE to0 
12.1 1 O.OOEtOO 7.10E-06 2.54E-06 90OE-04 

0 1 O.OOEtoo O.OOEtOO O.OOEtOO 200E-02 
0 1 O.OOEtOO O.OOE to0 O.OOEtOO 7.00E-03 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-01 

O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE tO0 O.OOEtOO 



RISK ASSESSMENT SPRfZAfISHEf3 - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
Site 8 - Goss Cove Landfill 
MPOSURE SCENARIO: Full-lime Employee (Suface Soil), RME 
DETERMINE HAZARD INCHCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX 
CHEMICAL 

INCREMENTAL 
YOUTH, ADULT CANCER RISK 

Benzo(a)anthracefw O.OOEtOO O.OOEtOO 6.42E-06 
Benzo(b)fluoranthene O.OOEtOO O.OOEtOO 6.12E-06 
Benzo(k)fluwanthene O.OOEtOO O.OOEtOO 
Benzo(a)pyrene 

5.05E-07 
O.OOEtOO O.OOEtOO 6.73E-05 

Dibenz(a,h)anthacene O.OOEtOO O.OOEtOO 1.53E-05 
Indeno(l,2,3-cd)pyene O.OOEtOO O.OOEtOO 
Carbazole 

3.63E-06 
O.OOEtOO O.OOE too O.OoEtOO 

B,3’-Dlchlorobenzidine O.OOEtoO O.OOEtOO 
Dibenzofuran 

O.OoEtOO 
O.OOEtOO O.OOEtOO 

Aldrin 
O.OOEtOO 

O.OOEtoo O.OOE to0 O.ooEtOo 
Diefdrin O.OOEtOO O.OOEtOO O.OOEtOO 
leptaohlor epodde O.OOEtOO O.OOEtOO 
I\roclors 

O.OOEtOO 
O.OOEtOO l.O3E-02 - 1Jple-7* . 

i-m n nnF+On 
antimony O.OOEtOo O.OOEtOO O.OOE to0 
arsenic O.OOEtOO 1.76E-02 2.63E-06 
Barium O.OOEtOO O.OOEtOO 
Beryllium 

O.OOE tO0 
O.OOEtOO 6.57E-05 6.56E-07 

. 

Sadmium O.OOEtOo O.OOEtOO 
3homium 

O.OoEtOo 
O.OOEtOO O.OOEtOO 0.00Et00 

Manganese o.OOEtOo --aas-@. L&J%&-3 
Mercury O.OOEtOO 2.37E-02 O.OOEtOO 
Nickel O.OOEtOO O.OOEtOO O.ooEtOo 
ilanadium O.OOEtOO O.OOEtOO O.OOEtOO 
!Inc O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOE tO0 O.OOE to0 O.OOE to0 
0 0.00Et00 O.OOE to0 o.ooE too 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.ooE too 
0 o.OOEtOo O.OOEtOO O.ooEtOO 
0 O.OOEtOO O.OOEtOO O.OoEtOO 
0 O.OOEtOO O.OOEtOO O.OOE too 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE tO0 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOo O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE too 

rOTAL O.OOE+OO 
- s?b\E-z .usE-ed l.o5E-4 ‘It- 





RliX ASSESSMENT SPREADSHEET - DIRECT CERhM- CONTACT WlTH SOIL 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSE-NON, G-oton, CT 
DATE: Olfrcjlss 

QUANTlTATlVE RlALUAllCN PERFORMED FOR CADMUM, DIOXINS, AND PCSS ONY. 
MPOSURES TO OTHER CHEMCPLS OF CONCERN ARE ADDAESSED WPLITATIVELY. 

EXPO!URE SCENARIO: Full-Time Employee (Surface Soil), RME 

RELEVANT EQUATION: DEX= (CxSAxAFxABSxEFxED)/(BWxATx1E6) 

bVl+RE: C = CONCENTRATION IN SCIL (MGIKG) 
S&l = YOLITH EKIN SURFACE AREA (SQ Cli&IAY): 
S&? = ADUT SKIN SUR=ACE AREA (SC4 CM/DAY-): 
AF = ADHERENCE FACTOR (MG’SQ CM): 

ABS = ABSUFlPTlON FRACTION: Cd: 
(DECIMAL FRACTION) DiOXllXi: 

PCEB: 

EF 1 = YOUTH EXPOSURE FREQUENCY PAYS/YEAR): 
EF2 = ADUT EXPOSLRE FRECUENCY (DAYS/YEAR): 
ED1 = YOUI-H MPOSURE DURATICN (YEARS): 
ED2 = ADUT EXPOSURE WRATION (YEARS): 
Fd = FRACTION OF SOIL FROM SUURCE AV/‘JLABLE 

FOR DEFblpL CONTACT 
SW1 = BODY WEIGHT ADCLESCENT (KG): 
EIN? = BOOY WEIGHT AWLT Q(G): 
AT1 = AVERAGING TINE @AYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TIME (PAYS), NONCARCINCXZENS (ADUT): 
AT3 = AVERAGING TINE (DAYS), CARCINOGENS: 

DETERMINE CCNVERSloN FACTORS: 
CEX = (C)*@A SQ CM)*(AF MJSQ cM)*(ABS)*(EF DAYS/-fEAR)*(ED YEAFlS)/(AT DAYS)/(BWKG)/(l KG’iE6 MG) 

COSE~CUUI = (CFl)*(C)*(pBS) CFI = O.OOE+OO CANCER RlSK = (CF3)*(C)*(AElS) ci=3= 7.97E-06 
DOSEadult = (CF2)*(C)*(ASS) cF2= 2.23E-05 



RISK ASSESSMENT SPREADSHFET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
site 6 - 1308s Cove Landfill 
EXPOSURE SCENAAIO: Full-Time Employee (Surface Ml), RME 
CALCLLATE WSES: 

ABSORPTION 
CHEMCAL C (MWG) FRACTION 

ANNUAL YOUTH ANNUAL ADuiT LIFETIME AVERAGE RFD 
DOSE OKMCWAY) WSE WICWXIAY) DOSE WGMWAYI (Mci/KG/DAy) p(GEiAY/MG) 

PriYACCS 
Chdmlum 

0.35 0.06 O.OOEtOO 4.65E-07 
0 0.01 O.oOEtOO O.OOEtOO 

O.OOE+OO 0.00Et00 
O.OOEtOO 0.00Et00 
O.OOE+OO 0.00Et00 
0.00Et00 0.00Et00 
O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 
0.00Et00 0.00Et00 
0.00Et00 o.ooEtoo 
0.00Et00 O.OOEtOO 
O.oOEtOO 0.00E?-00 
0.00Et00 O.OOEtOO 
0.00Et00 O.OOE+OO 
O.OOEtOO 0.00Et00 
0.00E+00 0.00E+00 
O.OOEt 00 0.00Et00 
0.00Et00 o.ooEtoo 
0.00Et00 O.OOEt 00 
0.00Et00 0.00E+00 
O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 
O.OOE-l-00 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et00 0.00Et00 
0.00Et00 0.00E-+00 
O.OOEtOO- 0.00Et00 
0.00Et00 0.00Et00 
0.00Et00 0.00Et00 
O.OOEtOO 0.00Et00 
0.00Et00 0.00Et00 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
0*00E+00 O.OOEtOO 
0.00Et00 0.00Et00 
0.00Et00 O.OOEtOO 
O.OOEtOO 0.00Et00 
0,OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 

1.67E-07 2.00E-05 -SW* 
O.OOEtOO - 2,5E-.5 . 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOEt 00 
O.OOE+-00 
0.00Et00 
O.OOEtOO 
O.OoEtOO 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



3IsK ASSESSMENT SPRtZADSHEET - DIRECT DERMAL CMUTACT WITH SOlL (PAGE THREE) 
We8 - Qors CoveLandfill 
EXPOSURE SCEWRIO: Full-Time Employee (Surface Soil), RME 
ETERMIK:HAZAADlNDlCES~DCANCERRISK: 

:HEMCAL 

kdWS 
hdmium 

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 

‘OTAL 

HAZARD INDEX HA?3RD INDEX INCREMENTAL 
YOUTH ACULT CANCER RISK 

0.00Et00 2.34E-02 - 3*3%-+- ' . 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOE+oo O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+oO O.OOEtOO 0.00Et00 
0.00Et00 0.00E+00 0.00E+00 
0.00Et00 O.OOEt 00 O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
0.00E-+00 0.00Et00 0.00Et00 
O.OOEtOO 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO o.ooEt00 O.OOEtOO 
O.OOE+oo O.OOEtOO O.OOEtOO 
o.ooEtoo 0.00Et00 0.00Et00 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00E4-00 0.00Et00 
0.00Et00 . O.OOEtOO O.OOEtOO 
O.OOE+oO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 0.00Et00 
o.ooEtoo O.OOE+OO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOE+OO 0.00Et00 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
O.OOEtoo O.OOEtOO 0.00Et00 
o.oOEtoo O.OOEtOO 0.00Et00 
0.00Et00 0.00Et00 0.00Et00 
O.OOEtOO o.ooEtoo O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
0.00Et00 O.ooEtOO O.OOEtOO 
o.OOEtoO 0.00E+00 O.OOEtOO 
0.00Et00 0.00Et00 O.OOEtOO 
0.00Et00 0.00E+00 0.00Et00 

O.OOEtOO 2.36-02 - 3.356-7 





1 RISK ASSESSMENT SPREADSHEET - INHALATION ($ ou@o~p, A,fj /oggf 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: Oll25l96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BfZLOW. 

I 
MPOSURE SCEJUARIO: Full-Time Employee, RME 

REFERB(CE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IM=(CxIRxETxEFxEQ/(f3WxAT) 

WHERE C = MfZAN CONCeJTRATlON IN AIR (MG/M3) 
IR = INHALATION RATE (M3/HOUR) 
ET = EXPOSURETIME (HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEfGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH: 

IR: .’ ‘. 2.5 If? “‘Y “0 
EF: 

:: :::~: 1 & 
EF: 

ET* ‘. l’.,,, :i 
‘. : . . ::.yl 

ET: 
ED: 

.” :. ., ,.j5 
: ,:,.j . . 

ED: -.I 

E&R): ,,, 
70 Bw: 1 

25559 AT(CAR): 25559 
AT(NON): .: :-.-.~~.$it& AT(NON): .i:: :-js’$ 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUM: 

CF: 1.17E-01 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) 
CF: 4.19E-02 (LIFETIME DOSE) 



d[ ouFFE8pR AIR/Dw 
RISK ASSESSMENT SPREADSHEET - INHALATlON PAGE 
site 6 - Goss Cove Landfill A 
MPOSURE SCWARIO: Full-Time Employee, RME 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD 
CHEMICAL C (w/kg) C (MG/M3) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MGIKGIDAY) 

CSF 
(KG-DAY/MG) 

O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoO 

O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 

6.lOEtOO 

Elenzo(a)anthracene 
Benzo(b)fluaanthene 

Dibenz(qh)anthacene 
lndeno(l,2,3-cd)pyene 

55 S.SOE-07 O.OOEtOO l.l6E-07 4.15E-06 
40 7.20E-07 O.OOEtOO 6.&E-08 3.02E-08 
33 5.94E-07 O.OOEtOO 6.97E-06 2.49E-06 
44 7.92E-07 O.OOE to0 9.30E-06 3.32E-06 
10 1.00E-07 O.OOE to0 2.llE-OS 7.55E-09 
25 4.50E-07 O.OOEtOO 5.26E-06 1.69E-06 

0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

1.51EtOl 
1.61EtOl 
9.10EtOO 

1.51Et01 
1.43E-04 

6.40E to0 
5.71 E-05 6.30EtOO 

' 4.20EtOl 
--.~~~~.-.L-~ . . . ..- _-- 

12.1 2.10E-07 O.OOEtOO 2.56E-06 9.13E-09 6.57E-05 
0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 



OF p’$$&R AlR/lhMT RISK ASSESSMENT SPREADSHEET - INHALATION/( A E 
Site 8 - Goss Cove Landfill 
EXPOSURE SCBJARIO: Full-Time Employee, RME 
DETERMINE HAZARDINMCESPND CANCER RISK 

HAZARD INDEK HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

enzo(a)antfwacene O.OOEtOO O.OOEtOO O.OOEtOO 
enzo(b)fluaanthene O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 203E-07 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.oOEtOO l.O3E-07 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 4.63E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO 
---+).mE+f,@ . .- 

-----s-- ---5.. -.- ..__.-_-_-. ---.&&00. 1. 
3.07E-02 O.OOEtOO 

O.OOEtOO 2.90E-04 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtoO 

O.OOE+OO 3.90E-02 XIOE-07 





I I 

I RISK ASSESSMENT SPREADSHEET - INHALATlON of JNDODA MV%w Al& 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLCN. Groton. CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUQH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

1 EKPOSURE SCENARIO: Full-Time Employee, RME 

REFERENCE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IEX= (CxlRxETxEFxED)/(BWxAT) 

WHERE: C = MEAN CONCENTRATION IN AIR (MG/M3) 
IR = INHALATION RATE (M3/HOUR) 
ET = EXPOSURETlME(HOURS/DAv) 
EF = MPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEfGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

I ADULT: YOUM: 

IR: IR: ‘...: ‘...: .:. :, 25. .:. :, 25. 
EF: EF: :’ i :’ i ” ” :250 :250 
ET: .‘:.:. .I;, .s ET: .‘:.:. .I;, .s 
ED: ED: “y:,::.’ ;:.:: 25 “y:,::.’ ;:.:: 25 
I&AR): I&AR): 25550 70 25550 70 

AT(NON): -;i.:::.::.:.+“lj!j AT(NON): -;i.:::.::.:.+“lj!j 

IR: ‘0 
EF: ‘, .: 1 
ET: ‘... ::j, 

ED: : .,:,i 1 
BW: 1 
AT(CAR): 25550 
ATNON): .‘:. 363 

DETERMbJE CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: 1.96E-01 (AVQ ANNUAL DOSE) CF: 

CF: 6.99E-02 (LIFETIME DOSE) 
O.OOEtOO (AVG ANNUAL DOSQ 



aF INDo fluS61/kl AIR 
IISK ASSESSMENT SPREADSHEET - lNHALA‘ffON.(PAGE TWO 
life 8 - Goss Cove Landfill ‘I 
XPOSURE SCWARIO: Full-Time Employee, RME 
:ALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETfME AVERAGE RFD 
:H EMICAL C (MG/M3) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) (MG/KG/DAY) 

CSF 
(KG-DAY/MO) 

cetone 
Iethylene chloride 
,l,l-Trichloroethane 

8.9 O.OOEtoO 1.74EtOO 
0.09 O.OOEtOO 1.76E-02 
0.38 O.OOEtOO 7.44E-02 

O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtOO 
O.OOEtOO O.ooEtoo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtoo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.ooEtOO 
O.OOEtOO o.ooEtoo 
O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOE tO0 
O.OOEtOO O.ooEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.ooE to0 
O.OOEtOO O.OOE tO0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOE to0 
O.OOEtOo O.OoEtOo 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtOo 
O.OOEtOO O.OoEtOO 
O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

6.22E-01 
6.29E-03 8.57E-01 1.64E-03 
2.66E-02 2.88E-01 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtoO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 



RISK ASSESSMENT SPREAaSHEEf - INHALATlONI\PAGE 
site 8 - Goss Cove Landfill 
U(POSURE SCENARIO: Full-Time Employee. RME 
DETERMINE HAZARD INDICES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH. ADULT CANCER RISK 

Acetone O.OOEtOO O.OOEtOO O.OOEtOO 
Methylene chloride O.OOEtOO 2.06E-02 l.O3E-05 
I,1 .I -Trichlaoelhane O.OOEtOO 260E-01 O.oOEtoo 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.oOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OoEtoO o.oOE too 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtoo O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOo O.OOEtOO o.oOEtM) 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.oOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOo O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO o.ooEtOO 
0 O.OOEtOO O.OOEtOO O.ooEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOE to0 O.OOEtOO O.OoE+OO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.oOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOo O.OoEtOO 
0 O.OOEtOO O.OOEtOO O.OoE to0 
0 O.OOE+Oo O.OOEtOO O.OOE to0 

TOTAL o.OOE+OO 2.81E-01 l.O3E-05 



, . 
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9tSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 8 - Goss Cove Landfill 
-0CATION: NSB-NLON, Groton, CT 
aATE:, 01/25/96 

4AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
SPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
4SSUMPTIONS ARE OUlLlNED BELOW. 

=POSURE SCENARIO: Construction Worker (All Soil), CTE 

3ELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATxlE6) 

MiERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WOGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAlLABlLlTY 

ENTER INPUT PARAMETERS: 
4DULT: YOUTH : 

IR: .;.:.I 240 IR: 0 
EF: 

,.,.,,.,.,. ,. iTi. 
EF: 1 

Fi: 
..‘..: “’ 

Fi: 
ED: t’.:.J;..; “., “‘j;’ ED: 

. . .I 
Bw: 70 BW: 1 
AT(CAR): 25556 AT(CAR): 25559 
AT(NON): .I:.. .;‘: : 365; AT(NON): ::. 365 

IETERMfNE CONVERSION FACTORS: 
\DULT: YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: 3.76E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 537E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 8 - Goss Cove Landfill 
EXPOSURE SCBJARIO: Construction Worker (All Soil), CTE 

I CALCULATEDOSES: 
YOUM ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD 

CHEMICAL 

Benzo(a)anthracene 

Indeno(l,2,3-cd)pyene 

3,3'-Dichlaobenzidine 

C(MG/KG) BIOAVAILABILITY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MG) 
I 

26 1 O.OOEtOO 9.77E-06 1.40E-07 7.30E-01 
21 1 O.OOEtOO 7.69E-06 1.13E-07 7.30E-01 

4.3 1 O.OOEtOO 1.62E-06 2.31E-06 7.30E-02 
11 1 O.OOEtOO 4.13E-06 5.90E-06 7.30EtOO 

7.30EtOO 
7.30E-01 
2.00E-02 
4.50E-01 

1.50EtOO 

4.30Ei-00 

- 

-I 
ZOOE-02 

c3 
Nickel 55.9 1 O.OOEtOO 2.10E-05 3.OOE-07 
Vanadium 31.3 1 O.OOEtOO l.l8E-05 1.66E-07 7.00E-03 

Zinc 2040 1 O.OOEtOO 7.66E-04 l.O9E-05 3.00E-01 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OoEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INClDfZNTAL INGESTION OF SOIL (PAGE THREE) 
Site 8 - Goss Cove Landfill 
f3POSURE SCWARIO: Construction Worker (All Soil), CTE 
DEfERMNEHAZARDlNDlCESANDCANCERRISK 

c HAZARD INDM HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

enzo(a)anthracene 
enzo(b)fluoranthene 

3'-Dlchlorobenzldlne 

O.OOEtOO O.OOEtOO l.O2E-07 
O.OOEtOO O.OOEtOO 8.23E-08 
O.OOEtOO O.OOEtOO 1.66E-09 
O.OOEtOO O.OOEtOO 4.31E-07 
O.OOEtOO O.OOEtOO S.OlE-06 
O.OOEtOO O.OOEtoO 2.00E-06 
O.OOEtOO O.OOEtOO 9.45E-10 
O.OOEtOO O.OOEtOO 3.86E-09 
O.OOEtOO 2.82E-04 O.OOEtOO 
O.OOEtOO 1.38E-04 8.08E-10 
O.OOEtOO 1.50E-04 1.72E-09 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+OO - 6&E-$ ‘8 8,5OE-‘7 



f-3 



RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: site 6 - Goss CoveLandfill 
LOCATION: NSB-NCN, O-oton, CT 
DATE: 01/m= 

QUCiNTlTATiVE EV/‘LUATloN PERFORMED FOR CADMUM, DIOXINS, AND PCBS DNY. 
MPO!3JRES TO OTHER CHEMCPLS OF CONCERN ARE ADDRESSED WPLITATIVELY. 

EXPOSURE SCENARIO: Constructtcm Wahar (All Soil). CTE 

RELEVANT EQUATION: CEX= (CxSAxAFxABSxEFxEO)/(BWxATx1E8) 

M-WE: C = CONCENTRATlON IN SolL (MG/KG) 
SAI = YOUTH EKIN SURFACE AREA (SQ ChQDAY): 

:. :. .* 

SA2 = ADUT SKlN SURFACE AREA (SQ CM/DAY): 3800 
AF = ACI-IERENCE FACTOR &@JSQ CM): 0.2 

ABS = ABSORPTION FRACTION: Cd: 0.01 
(OECIMbL FRACTION) Dioxins: 0.03 

PCBS: 0.06 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): ‘.. ., . . , 

EF2 = ADUT EXPDSURE FREQUENCY (DAYS/YEAR): . . : 
., .:‘..@o;. 

ED1 = YOUTH EXPOSURE DLFIATION (YEARS): .“‘.‘/ ::, .j:: 

ED2 = ADUT EXPOSIRE WRATlON (YEARS): 
. . ,., 
./. i,, :, ‘.‘;.::.i::fJ. ., 

Fd = FRACTICN OF SOIL FROM SOU=lCE AVAlLABLE : ‘? .I, :...(j;,s.l 
FOR OERMPL CONTACT 

BWI = BODY WEIGHT AWLESCENT (KG): 
:. . . . . ,... . . . 

. . . .:“. f’ 
BV&! = BOY WEIGHT AWLT a(G): 70 
ATI = AVERAGING TIME (DAYS), NCNCARCINOGENS (YWTH): ..::, ‘!.:‘:::‘g& 
AT2 = AVERAGING TIME (DAYS), NONCARCINOGENS (ADUT): . ..i.y .jf$g.. ., i 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 

,..... 
25550 

&TERM&E CCNVERSlCf-4 FACTORS: 
DEX = (C)*(SASQ CM)*(AF MG’SQ CM)*@‘J3S)*(EF DAYs/yEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KG0E6 MG) 

DOSEyaith = (CFl )* (C)* (ABS) a=1 = O.OOE+OO CANCER RSK = (cF3)*(c)*(AEs) ff3= 
DOSEachlt = (CF2)*(C)*(ABS) cF2= l.l9E-06 

1.7OE-09 



I 
Rl!XASSF~WENTSPREADSHEET -MRECT DERiWXCONTACl-WlTHSOlL(PAGETW0) 
(site6 - GossCoveLandWl 
MPOSLJRESCENARIO: Cons+uctlonWuker (AllSdl),CTE 
CALCUATEWSES: 

ABSOAPTION ANNUALYOLJTH ANNUALAlXLT LIFETIME AVERAGE RFD 
CHEMlCAL C WYW FRACTION DOSE WYKWAY) WSE OKVWDAY) DOSE UMGKWAYI (MGIKGIDAY) (KG!hY,MG) 

PrOCllXS 
Cadmium 

0.74 0.06 0.00Ef00 5.28E-08 7.55E-10 2.00E-05 
. 1.8 0.01 0.00E+00 2.14E-08 3.08E-10 - LLSE-5 

- lE+oj): 

O.OOE+OO 
O.OOE+oO 
0.00Et00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00Et00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEt 00 
0.00E+00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
0.00E+00 
0.00E+00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOE-l-00 
0.00Et00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 

O.OOE+OO 
0.00E-+00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.oOE+oO 
O.OOE+OO 
0.00Et00 
0.00Et00 
O.OOE+OO 
o.ooE+00 
O.OOE+00 
O.OOE+-00 
O.OOE+OO 
0.00E+00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00E+00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOEtoo 
0.00Et00 
O.OoE+oo 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE4-00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+-00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00E+00 
O.OOE+OO 
0.00Et00 
0.00E+00 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
o.ooE+00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
0.00E-+00 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00E+00 
0.00Et00 



Rl9( ASSESSMENT SPREADSHEEl- - DlRECT DERMAL CONTACT WITH SML (PAGE THREE) 
We fJ - Goss Cove Landfiff 
%‘DSURE SCENARIO: Ctmslructla~ Worker (All Sdl), CTE 
XTERMllrE HAZAFII INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
3-lEMlCbl YOUTH AWLT CANCER FUSK 

srcclcrs O.OOEtOo 2.64E03 - Z55#!5-/~ 
Bdmlum 0.00Et00 44X-W- $.5$je*q O:OOE+OO * 

0 O.OOE+Oo O.OOE+OO O.OOE+OO 
0 0.00Et00 O.OOEtOO O.OOE+OO 
0 O.oOE+OO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOo O.OOE+OO O.OOE+OO 
0 0.00Et00 O.OOEiQ0 O.OOE+QO 
0 O.OOE+QO 0.00E+00 O.QOEtoO 
0 0.00E+00 O.OOEtOO 0*00E+00 
0 O.OoEtoo O.OOE+OO 0.00E+00 
0 O.oOE+QQ 0.00EiOO 0.00E+00 
0 O.OOEt-00 O.OOE+OO 0.00Et00 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 Q.QOEtOQ Q.OOE+OO O.OOE+OO 
0 0.00EiQ0 Q.OOE+OO Q.QOE+OO 
0 0.0QEt00 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.QOEtOO O.OOE+OO 
0 O.QQE+OO O.OOE+OO 0.00EtoQ 
0. O.OOEt 00 0.00E+00 O.OOEtoo 
0 O.OOEtQO 0.00E+00 o.OQEtoo 
0 O.OoEt00 O.QOE+OO 0.00E+00 
0 O.OOEtOO O.OOE+OO O.QOE+OO 
0 O.OOE+OO O.OQE+OO O.OOE+QO 
0 O.OOE+QO O.OQE+QO O.OOE+OQ 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 0.00E+00 0.00E+00 o.ooE+oo 
0 O.OOE+OO a.00E+oo 0.00E+00 
0 0.00Et00 O.OOE+OO O.OOE+OO 
0 o.ooEtoo O.OOEtOO Q.OOE+OO 
0 O.OOE+OO O.QQE+OO 0.00Et00 
0 O.QQE+OO 0.00Et0Q O.OOEt00 
0 O.OOEiOO O.OOE+OO O.OQEi00 
0 O.OoEtOO * O.OOE+OO O.OOE+OQ 
0 O.OOEtOO O.OOEtOO Q.OOE+OO 
0 O.ooEtOO O.OOEtOQ O.OOE+OO 
0 0.00E+oo Q.OOE+OO 0.00E+00 
0 O.OOE+OO O.QOE+OO O.OOE+OO 

‘OTPL Q.OQE+OQ 4Q=-M-3,%E-3 f5aaE-w r,gsp/(-J 





RI% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH mOUNDWATER 

StTE NAME: Slk 6 - Goss ON.2 Landill 
LOCATION: NSB-NLON. Groton,CT 
DATE: OlR4m 

HAZARD INDCESAND INCREMENTPLCANCER RISKS ARECALCUCATED BY CN THE FOCLOWINQ SPREADSHEETS. 
ASSUMPTtONSAFtE OUTLtNEO BELOW. 

I EXPOSURE SCENARIO: Constructton Worker, CTE 

REFERENCES: EPA, DECEMBER lgB9 AND JANUARY 1992 

DAD = (OAwentxEVxEDxEFxA)/(BWxAT) 

WHERE: DAD = DEFthiLLY AS90RBED DOSE (MCyKGDAY) 
DAwent = ABSORBED DOBEPEREMNT (MG,CM*S/EVENT) 
EV = EMNTFREQLJENCY (EVENTS/DAY) 
ED = EXPOSURE DURATtON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM’“2) 
BW = BODY WEtC+T (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INOROANCS: 
FOR ORGANiCS: 

Dkvent = Kp XC x bvent xCF 
IF tevent < t*, D&vent = 2Kp XC xCF x @T x kvenvj.l41592654)*%5 
IF tevent a t*, DAevent = Kp XC xCF x ((tevenV(1 + 6)) + (2Tx ((l+aB)/(l + 8)))) 

WHERE: Kp = PERMEAB~L~TYcoEFF~~ENT FROM WATER (CMMR) 
C = CONCENTRATtON OF CHEMCAL IN WAlER (MN) 
lewR - DURATtON OF EVENT(Hf7/EVENT) 
CF - CONVERSION FACTOR (1 UImO CM”3) 
t* = TIME ITTAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
B = PARTlTtONlNGCONSTANT DERVDED BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS: 

I 

EV: 1 CONVERSION 
ED: 1 FPCTOR (NONCAR) = l.lBEtOl 
EF: 60 
A: 3600 CONVERSION 
tWt?tl: 6 FACTOR (CARCIN) - 1.70E-01 
Ew: 70 
AT(NON): 365 
AT(CAR): 25550 



RIS( ASSESSMENT Sf’READSHEET - DERMALCONTACT WITH GROUNDWATER (PAGE TWO) 
Site8 - GosoCwe LandflY 
EXPOSURE SCENARIO: Conslwctlon Worker. CTE 

cow. (Mew) 
ORGANK: OR 
INOACAANIC? t* (HR) Kp (CWHR) 6 DhW!R 

0.027 0 4flOE-01 2.OOE-Ol 5.70E -04 MOE-05 225E -07 
0 8.3OE-01 2.6OE-01 l.lOE-01 1.3OE-02 lIJ2E-05 
0 2.10E tO0 8.70E-01 5SOE -03 12OE-02 337E -07 

l.lOE+w 4.70E-01 8soE-03 OXJE-03 OAOE~7 
92OE-01 3ME-01 lNtE-02 7zOE-03 5.1EE-07 
7.7OE -01 320E-01 45OE-02 5kOE-02 lA9E-05 
43OE tw 9ME-01 4flOE-02 25OE-01 lBeE-04 

OcQ8 0 13OEtlYl 55OEt01 lBOE-02 2.6OE-02 1.59E-05 
0 MOE-O1 4aOE-01 9.BOE -03 MOE-03 353E-OS 
0 120E too 49OE-01 1.5OE-02 2~3OE-02 5.ItYE-08 
0 5.10E-01 2.10E-01 73OE-03 230E-03 31)7E -07 
0 1M)EtOl 2ZJE tO0 9.10E-01 4BOEtQl 4.70E-05 

1.4OEtO1 3.WE tw 1ZOEtOO 1.3OEi.02 8.12E -05 
1AOEtOl 3.WE to0 1ZOEtW 13OEtO2 8.12E-05 
lAOE+Ol 29OE t&l iz?oE+W 13OEtO2 7S9E -05 

0 2.10Et01 4dOEtOO 2.70E tW &WE to2 221E-W 
0 2.m00Et01 4ZOEtO0 1.9OEtOO 3BoE to2 183E-04 
0 1 OOE to2 2.10EtOl 33OE-02 13OEtOl 2.13E-05 

CT 0.36 I laOE-03 288E-OB 

cc2 

cz 

- 

- 

lmE-03 1.926-09 
om25 I 1 .lOE -03 2OOE-09 
00107 I lMlE-03 85BE-09 

0.184 I B.WE-04 883E-07 
OOOE too 
0M)E tW 
OOOE too 
OOOE too 
OM)E too 
OaOE tw 
0ooE+M) 
OM)EtM) 
OIIOE too 
OWE to0 



FtlEK ASSESSMENT SPREADSHEET - 
site S - Gosscwe Landfll 

DERMALCONTACT WITH GROUNDWATER WATER PAGE THREE) 

EXPOSURE SCENARIO: ConstructIon Worker, ClE 
CALCULATE DOSES: 

ANNUAL 

CHEMICAL 

DERYM 
DOSE 
(MQKCiKlAY) ’ 

DERMAL 
RID 
PK%WDAYJ 

HAZARD INDEX 
DERMAL 

Acetone 2.86E -OS lJME-01 2B9E-05 
Benzene 121E-04 OME+M) 
Sromcdlchloromethene 4OlE-06 2aOE -02 
Chlordorm 

2OlE-04 
1.13E-05 1~3OE-02 1.13E-03 

lp-Dthlocoelhene 6.16E -08 OM)E -03 
ToClene 

885E-04 
1 ISE -04 2~3OE-01 9BBE-ai 

Tetrechlonethene 224E-03 1 .OOE -02 224E-01 
Trlchlorwthene lB9E-04 BGQE-03 
4-h4ethylph3nol 

3.13E-02 
420E-05 5JlOE-03 

BP-Olmethylphend 
939E-03 

6.17E-05 2WE-02 
Vinyl chbrkte 

3138E-03 
3B5E-OS 

Swuo(a~nthacam 
OLx)E+KJ 

559E-04 
Bet?zo(b)lluofanhra 

OOOE+OLI 
9B7E-04 OOOEtOO 

Senzo(k)fboredhene 9S7E -04 OM)EtOfJ 
f3enzo(a)pyrene 95OE-W OaOE to0 
Dlbenz(a,h)adhtacan 283E -03 000Et00 
Indeno(lp,3-cd)pymne 2.17E-03 
t3le(2-ethylhekyl)plthelet!? 

OWE too 
253E-04 l.lOE-02 

Carbazoie 
23OE-02 

2.12E-05 OM)EtOo 
LW 

Antimay l.llE-06 4M1E-04 
Areenlc 

2.78E -03 
5.71E-07 280E-04 

CL’ Mum 
2.WE-03 

3A3E-05 35OE-03 9.79E43 
--. Setylllum 552E-05 21iOE-04 ?21E-O4 
Li So& 952E-05 

CT? Catilun 133E-07 
Chromium 1.96E-08 

- 

U.--G L!! 

m 
MangarRse 573E -05 
hhCUly 228E-08 
Nick1 838E-07 
Siker 229E-07 
Thalliun 23SE -07 
Varmdum 102E-06 
Zinc 1.05E -05 
Zinc 0M)E to0 

0 OWE to0 
0 OWE to0 
0 OXX)E to0 
0 O.WE tO0 
0 OWE+W 
0 OaOE tW 
0 O.WE too 
0 OWE tW 
0 OJJOE to0 

;.lnE-cn 
E !&33ti-3 

---**+q-- 

WGfJe .dE- CT; 

- ‘7, <E.-Y 
1.5OE-05 

E 7,9&E-2, 
P.WE -03 4.19E-04 
2AOE-04 952E-04 
4aOE-06 595E -02 
3.5OE-04 281E-03 
1.5OE-01 70lE-05 

ODOE to0 
OM)E+OO 
0M)EtOO 
0M)E to0 
O.oOEtOO 
0M)EtW 
OM)E+OO 
0M)E to0 
O.OOE to0 
O.WE to0 

I TOTAL RISK 



RkX ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GAOUNDWATER (PAGE FOUR) 
Site 8 - Goss cove Landflll 
EXPOSURE SCENARIO: Construction Worker, CTE 
CALCULATE INZREMENTALCANCER RMS: 

CHEMlCAL 

LIFETIME AVERAGE 
DERMAL DOSE 
WXG/DAYJ 

CSF 
DERMN 
@WtJAY/MG) 

CANCER Rl8K 
OERMAL CONTMT 

I Acetone 382E -013 O.OOE +oO 
Senzene 1.73E-08 290E -02 5.03E-O)B 

I Bromcdichloromelhane 
Ct-iadorm 
1,2-Dbhloroethere 
Tobene 
Tetrachloroethene 
Tlchlorcethene 
4-Methylphenol 
2,4-Olmethylphond 
VInyi chbrlde 

&nzo&jfbmdh8ne 
Benzo(a)pyrerx, 
Dlbenz(a,h)adhramr 
Indeno(l2,3-cd)pyrene 
Bls(2-&ylhexyl)pltha!& 
Carb8wle 

5.73E -08 
1.61E-07 
8floE-O.S 
254E-08 
320E -05 
2BBE-08 
5B9E -07 
881E+7 
521E-08 
7.QSE-08 
138E -05 
138E-05 
136E-05 

376E -05 
3.10E-05 
3.62E -06 
303E -07 

6ZOE-02 355E-09 
S.lOE-03 9B4E-10 

OM)E+W 
OM)E+OO 

520E -02 1.67E -06 
l.lOE-02 295E -08 

OM)E+W 
0M)EtW 

1BOE to0 9SlE-08 
OsoEtw 
OM)E+W 
OOOEtW 
O.WEtOO 
OMIE to0 
O.OOE to0 

250E -02 9.04EXM 
2IIOE-02 

1 .BOE +00 

CT 789E-10 8J3OE to1 
G 13SE-06 

C) 
lSUE-09 
2EOE -08 

- 

3AOE-09 OM)E+W 
lA5E-08 OaOE t-00 
1.5OE-07 O.ME+OO 

OBOE+00 O.WE to0 
O.OOEtW O.WE tw 
O.WE to0 OOOE to0 
OaOEtOO OMEtOO 
OYJOE tW 0M)E +W 
0M)E tO0 0M)E tW 
OOOEtOO OaOEtOO 
OJMEtW O.OOEtW 
OWE tW OOOE+OO 
O.WE to0 0M)E to0 



RISK ASSESSMENT SPREADSHEET - INHALATtON ()F mff &A /m 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
I\SSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Construction Worker. CTE 

REFEAWCE: EPA, DECEMBER 1969 

RELEVANT EQUATION: IM= (CxIRxETxEFxED)/(BWxAT) 

A’HERE: C = MEAN CONCENTRATION IN AIR (MGIMS) 
IR = INHALATION RATE (MS/HOUR) 
ET = EXPOSURE TfME (HOURS/DAY) 
EF = MPOSURE FREQUENCY (DAYSNEAR) 
ED = MPOSURE WRATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

4DULT: YOUTH: 

,R: .::.:“I: :: $,a,, 

EF: 
... . . . 

: . . . . . . . . 50.. 
ET: :.:~,.:.:‘::‘:::jf. 

ED: :,‘.:;;:“. :“‘:‘I ‘j, 

Bw: 70 
AT(CAR): 25550 
AT(NON): ;:::,.Cii:::“::j(jS 

., 
iR: .: ::::.( a 

EF: :. : > ., :., i: 
ET: 

. . 
,.A, :: 1’ .. ;1 

Em ,‘., “.‘:.’ :.I i 
Bw: 1 
AT(CAR): 25550 
AT(N ON): .::.i . . -368 

IElERMlNE CONVERSION FACTORS: 
4DULT: YOUTH: 
CF: 9.77E-02 (AVG ANNUAL DOSE) CF: O.ooEtOO (AVG ANNUAL DOSE) 
CF: 1.4OE-03 (LIFETIME DOSE) 



OF &yq#p pllqwT RISK ASSESSMENT SPREAUSHEET - INHALATfON,,(PA 
Site 8 - Goss Cove Landfill 
EXPOSURE SCfbNARIO: Construction Worker. CTE 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFfZTfME AVERAGE RFD CSF 
CHEMICAL C (w/kg) C (MGIM3) DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG-DAYIMG) 

Bemo(a)anthracene 26 2.34E-06 O.OOEtOO 2.29E-07 3.27E-09 
Benzo(b)fluwanthene 21 1.69E-06 O.OOEtOO i.65E-07 264E-09 
Benzo(k)fluoranthene 4.3 3.67E-07 O.OOEtOO 3.70E-06 5.40E-10 
Benzo(a)pyrene 11 9.9OE-07 O.OOEtOO 9.67E-06 1.36E-09 6.10EtOO 
Dibenz(a.h)anthacene 2.3 2.07E-07 O.OOEtOO 2.02E-06 269E-10 
Indeno(l.2,3-cd)pyene 5.1 4.59E-07 o.OOEt00 4.4%E-06 6.4lE-10 
Carbazole 6.6 7.92E-07 O.OOEtOO 7.74E-06 l.llE-09 
3,3-Dichlaobenzidine 1.6 1.44E-07 O.OOEtOO 1.41E-06 201E-10 
Dltlenzofuran 3 2.70E-07 O.OOEtOO 2.64E-08 577E-10 
Al&in 0.011 9.90E-10 O.OOEtOO 9.67E-11 1.38E-12 1.51EtOl 
Dieldrin 0.02 1.60E-09 O.OOEtOO 1.76E-10 1.61EtOl 
Heptachlorepoxide 

251E-12 
0.012 l.O6E-09 O.OOEtOO l.O6E-10 1.51E-12 9.10EtOO 

Aroclors 0.74 6.66E-06 O.OOEtOO 6.51E-09 9.29E-11 

Antimony O.OOEtOO 
Arsenic 11 9.90E-07 O.OOEtOO 9.67E-06 l.SEE-09 1.51EtOi 
Barium 146 1.33E-05 O.OOEtOO 1.30E-06 1.66E-06 1.43E-04 
Beryllium 0.96 6.64E-06 O.OOEtOO 0.44E-09 1.21E-10 6.40EtOO 
Cadmium 1.8 1.62E-07 O.OOEtOO 1.58E-08 226E-10 5.71E-05 6.30EtOO 
Chomium 52.3 4.71E-06 O.OOEtOO 4.60E-07 6.57E-09 4.20EtOl 

mm LJJUJ L ILt-"J 
2.30E-05 

"""et"" 
0:OOEtoO 

c UI t-u4 
Manganese 255 2:24E-06 

ZYDt-UO 

3:20E-06 1.43E-05 
Mercury 11.2 l.OlE-06 O.OOEtOO 9.65E-08 1.4lE-09 8.57E-05 
Nickel 55.9 5.03E-06 O.OOEtOO 4.9lE-07 7.02E-09 
Vanadium 31.3 2.82E-06 O.OOEtOO 2.75E-07 3.93E-09 
Zinc 2040 1.64E-04 O.OOEtOO 1.79E-05 256E-07 

0.00EtOO o.oOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - 
Site 8 - Goss Cove Landfill 
MPOSURE SCWARIO: Construction Worker, CTE 
DEfERMh+fE HAZARD INCICES AND CANCER RISK 

HAZARD INDEX HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anfhracene 
Benzo(b)fluwanthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anffvacene 
Indeno(l.2,3-cd)pyene 
Cfrbazole 
%3-Dlchlorobenzlcflne 
Dibenzofuran 
Aldrin 
Dieldrin 
Heptaohfor epodde 
Aroolors 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

O.OOEtOO O.OOEtOo o.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO &43E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0,OOEtOO 
O.OoEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO 209E-11 
O.OOEtOO O.OOE to0 4.04E- 11 
O.OOEtOO O.OOE to0 1.37E-11 
O.OOEtOO O.OOE to0 O.OOEtOo 

O.OOEtOO 
O.OOEtOO O.OOEtOO 2.09E-06 
O.OOEtOO 9.10E-03 O.OOEtOO 
O.OOEtOO O.OOEtoo l.OlE-09 
0.00Et00 2.77E-04 

. . . . ,. 
1.42E-09 

O.OOEtOO O.OOE too 2.76E-07 

Manganese 
Mercury 
Nickel 
Vanadium 
tlnc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 

O.OOEtOO 
O.OOEtOO 1.15E-03 O.OOEtOO 
O.OOE to0 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOo. 
O.OOEtOO O.OOE to0 O.OOE t 00 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOE+OO 1.67E-01 3.0SE-07 





RISK ASSESSMENT SPREADSHEET - INCIDB(TAL INGESTION OF SOIL 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT , 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Construction Worker (All Soil). RME 

RELEVANT EQUATION: IEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1 E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MGIEVBJT) 
EF = EXPOSUAE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION C/EARS) 
BW = BODY WRGHT (KG) 
AT = AVERAGING TlME (DAYS) 
BIO = BIOAVAILABILIN 

ENTER INPUT PARAMETERS: 
AOULT: YOUTH: 

AT(CAR): 25556 AT(CAR): 25556 
AT(N ON): . . ,;. <:...i-‘:--;::a@ AT(NON): ‘..:‘. ” 46$:, 

IR: .o 
EF: : ;. l- 
Fi: :. ‘:. : ‘, : .t 
ED: “’ :. .,. I 
Bw: 1 

DETERM#E CONVERSION FACTORS: 
4DULT: YOUTH : ADULT/YOUTH (CANCER RISK): 
CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSQ CF: 3.22E-06 



Manganese 
MMXI~ 

Nickel 
Vanadium 
Zinc 

771 1 O.OOE too 1.74E-03 2.48E-05 
11.2 1 O.OOEtOO 2.52E-05 

RnnF=o3- 2,3E-2 
3.81 E-07 3.00E-04 

55.9 1 O.OOEtoo 1.26E-04 l.BOE-06 2.00E-02 
31.3 1 O.OOE to0 7.06E-05 l.OlE-06 7.00E-03 

2040 1 O.OOE to0 4.60E-03 6.57E-05 3.00E-01 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 8 - Goss Cove Landfill 
EXPOSURE SCENARIO: Construction Worker (Ali Soil), RME 
CALCULATE DOSES: 

CHEMICAL 

Benzo(a)anthracene 
Benzo(b)fluaanthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(ah)anthacene 
lndeno(1,2.3-cd)pyene 
Ctrbazole 
3,3’-Dichlorobenzidine 
Dibenzofuran 
Aldrin 
Diefdrin 
Heptachlor epoxide 
Aroclors 

Antimony 
Arsenic 
Barium 
Bayllium 
Cadmium 
Chomium 

C(MGIKG) 

26 
21 
33 
11 

2.3 
5.1 
8.6 

:z 
0.062 

0.13 
0.092 

5.8 

42 
121 
716 

0.96 
20.7 
298 

BlOAVAlLABlLlN 
YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 

DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG - DAY/MG) 

1 O.OOEtoo 5.86E-05 6.37E-07 7.3OE-01 
1 O.OOEtOO 4.73F05 6.76E-07 7.30E-01 
1 O.OOEtOO 7.44E-05 l.O6E-06 7.30E-02 
1 O.OOEtOO 2.46E-05 3.54E-07 7.30EtOO 
1 O.OOEtOO 5.19E-06 7.41E-08 7.30EtOO 
1 O.OOE+OO 1.15E-05 1.64E-07 7.30E-01 
1 O.OOEtOO 1.98E-05 2*83E-07 2.00E-02 
1 O.OOEtOO 3.36E-05 4.63E-07 4.50E-01 
1 O.OOEtOO 9.47E-05 1.35E-06 4.00E-03 
1 O.OOEtOO 1.40E-07 2.00E-09 3.00E-05 1.50Et01 
1 O.OOEtOO 2.93E-07 4.19E-09 5.00E-05 1.60EtOl 
I O.OOEtOo 2.07E-07 2.96E-09 1.30E-05 9.10EtOO 
1 O.OOEtOO 1.31E-05 1.87E-07 2.00E-05 

n - 2mo7 

1 O.OOEtOO 9.47E-05 1.356-06 4.00E-04 
1 O.OOEtOO 2.73E-04 3.90E-06 3.00E-04 1.50EtOO 
1 O.OOEtOO 1.61E-03 2.31E-05 7.OOE-02 
1 O.OOEtOO 2.16E-06 3.09508 !i.OOE-03 4.30EtOO 
1 O.OOE too 4.67E-05 6.67E-07 5.00E-04 
1 O.OOE to0 6.72E-04 9.6OE-06 5.00E-03 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 8 - Goss Cove Landfill 
EXPOSURE SCENARIO: Construction Worker (All Soil). RME 
DETERMEIEHAZARD INMCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(b)fluaanthene 
Benzo(k)fluaanthene 

benz(a,h)antfvacene 

O.OOEtOO O.OOEtOO 6.11E-07 
O.OOEtOO O.OOE to0 4.94E-07 
O.OOEtOO o.OOEtOO 7.76E-08 
O.OOEtOO O.OOEtoo 259E-06 
O.OOEtOO 

O.OOE to0 1.34E-01 O.OOEtOO 

-- 
O.OOEtOO -3.48E-Ol- 7, ;L5G'Z 
O.OOEtOO 8.42E-02 O.OOEtOO 
O.OOEtOO 6.3OE-03 O.OOEtOO 
0,OOEtOO l.OlE-02 O.OOEtOO 
O.OOEtOO 1.53E-02 O.OOEtOO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
0.00Et00 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.oOEtOO 
o.oOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 

.OTAL O.OOE+OO - A%?E+b 

o.OOEtoo 
O.OOEtOO 
O.OOEtOO 
o.ooEtoo 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
o.OOEtOO 
O.OOE to0 
O.OOE to0 
O.OOEtOO 



f---. 



RISK ASSESSMENI’ SPREADSHEET - DlRECT DEFIMAL CONTACT WlTH SML 

SlTE NAME: Sfte 8 - Qoss Cove Landfill 
LOCATION: NSB-NON, Gotan, CT 
DATE: 01mm 

CUANTITATIVE EVALUATIMV PERFORMED FOR CADMUM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEMCPLS OF CONCERN ARE ADDRESSED QJPLITATIVELY, 

EXPOSURE SCENARIO: Construclion Waker (All Soil), FWE 

RELEVANT EQUATION: DEX= (CxSAxAFxA!3SxEFxED)/(6WxATxiE6) 

VH3E: C = CCI’JCENTRATION IN SCIL (MG/KG) 
= YOUTH 9(IN SLRFACE AREA (SQ CM’DAY): 

2 = AJIUT SKIN SURFACE AREA (SQ CM/DAYj: 
Al= = ADHERENCE FACTOR (TvlG’SQ CM): 

AEIS = ABSORPTION FRACTION: Cd: 
(DECIM& FRACTION) DiOXiW 

PCBS: 

,.... 
0 

‘. 3&o 
1 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQLENCY (DAYS/YEAR): 
EF2 = ADLlT EXPOSURE FREGUENCY (DAYS/YEAR): 
EOl = YOUTH MPOSURE DURATION (YEARS): 
ED2 = ADUT EXPOSLRE WRATlON (YE&S): 
Fd = FRACTI CN OF SOIL FROM SOURCE AVAILABLE 

FOR EEFh4A.s CONTACT 
BWl = BODY WEIGHT AWLESCENT WG): 
BV@ = BCOY WEIGHT ADLLT KG): 
AT1 = AVERAGING TIME (DAYS), NMUCAFICINOGENS (YWTH): 
AT2 = AVERAGING TIME PAYS), NONCARCINOGENS (/‘OUT): 
AT3 = AVERAGING TIME (DAYS), CARUNOGENS: 

ETERMINE CONVERSION FACTORS: 
[XX = (C)*@A SQ CM)*(AF MQSQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YwS)/(AT DAYS)/(BWKG)/(l KEi’lEG MG) 

D0sEyoM-1 = (CFl)*(C)* (ABS) CFl = O.OOE+OO CANCER WSK = (CF3)*(C)*(ABS) cF3= 2.55E-07 
DOSEadrlt = (ff2)*(c)?(ABS) cF2= 1.78E-05 



R1t.X ASSESSMENT SPREADSHEET - DiRECT DERMAL CONTACT WlTH SML (PAGE TWO) 
Site 8 - Oou Cove Landfill 
EXPOSURE SCENARIO: Constructkm Waker (All Soil), RME 
CYLCUATE WSES: 

AEMXiPTlON 
CHEMCAL C IMWGI FRACTION 

ANNUAL YDUTH AMWAL ADUsT LIFETIME AVERAGE RFD CSF 
WE WWKGIDAY) WE WKWWDAY) DDSE &fCVWDAY) (WSfKGIDAy) fiG-DAY/MG) 

Prmlas 
Cadmium 

5.6 0.06 O.OOE+OO 6.21 E-06 
20.7 0.01 O.OOE+OO 3.69E-06 

O.OOE+OO O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOE+OO 0.00E+00 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOE+OO 0.00Et00 
O.OOEtOO O.OOE+OO 
0.00Et00 0.00E+00 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.0oE+OO 0.00E+00 
0.00E+00 O.OOE+OO 
0.00E+00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00E-400 
O.OOE+OO O.OOEtOO 
0.00E+00 O.OOE+-00 
0.00E+00 O.OOE+OO 
O.OOEtOO 0.00Et00 
0.00E+00 0.00E+00 
O.OOE+OO O.OOEt 00 
0.00E+00 O.OOEtOO 
O.OOE+OO 0.00E+00 
0.00E+00 O.OOE+OO 
0.00Et00 0.00E+00 
o.ooEtoo O.OOEtoo 
0.00Et00 O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOE+OO 0.00Et00 
0.00E+00 0.00Et00 
O.OOE+OO 0.00Et00 
O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 
0.00Et00 O.OOE+OO 
O.OOEtOO 0.00Et00 

- 

8.87E-06 
5.26E-08 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+00 
O.OOE+OO 
O.OOEtOO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
O.OOE+00 
0.00Et00 
0.00Et00 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
O.OOE+-00 
O.OOEtOO 
O.OOEtOO 
0.0oE+00 
0.00Et00 
O.OOEtOO 
O.OOE+OO 



WKASSESSMENTSPREADSHEET -DlRECTDERMPLCDNTACTWlTHSOlL(PAGETHAEE) 
;ke 8 - Goss Cove Landfill 
~POSURESCEN4RIO: Cor@rucUa~Wakw (AJlSdl),RME 
ETERMINEHAZAFQINDICESANDCANCERRISK: 

HAZARDINDEX HAZAROINOEX INCREMENTAL 
ZHEMICAL YOLJTH ADULT CANCERFWK 

k&fS O.OOEtOO 3.11E-01 - WIG-7 * 
2dmlum o.OOE+OO --em+w- /,&E-l 0:OOEtOO 

0 O.OOE+OO 0.00E+00 O.OOEtOO 
0 0.00E+00 O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO O.OOE+OO 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+00 O.OOEtOO 
0 0,OOEtOO O.OOE+OO 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OoEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO 0.00Et00 0.00E+00 
0 O.oOEtOO 0*00E+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00E+00 O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 0.00E+00 0.00E+00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOE+OO 
0 O.OOE+OO o.OOEtOO 0.00E+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOE+00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 

OTAL O.QOEtQO . - c UT 4,5qE-) &aaG-lw r.me-7 





RISK ASSESSMENT SPREADSHEET - DERMAL CONTA13T WITH (%OUNDWATER 

SITE NAME: Sib 6 - Goss Cwe Landill 
LOCATION: NSB-NLON, Groton,CT 
DATE: OlR4rQe 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARECALClLATED BY ON THE FOLLOWING SPREADSHEETS. 
ASSUMPllONS AAE OUTLINED BELOW. 

EXPOSURE SCENARIO: Construction Worker, RME 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1992 

DAD = (D~~~~~xEVXEDKEF~A)/(BWXA~J 

WHERE: DAD = DERMALLY ABSORBEDDOSE (MGMGDAY) 
DAevent = A893RBED DOSEPEREMNT (MG,CM*‘Z/EVENT) 
EV = EMNTFREQUENCY (EVENTSIDAY) 
ED = EXPOSURE DURAllON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOA CONTACT (CM”2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

INPUT PARAMETERS 

FOR INORG4NICS: 
FOR ORGANIC% 

DAsvent = Kp XC x bent xCF 
IF tevent < t*, D&went = 2Kp XC f&F x @T x bvenVJ.141592654)“05 
IF bent > P, DAavent = Kp XC xCF x ((tavenW(1 + 8)) + (2Tx ((1 +aB)/(l + B)))) 

WHERE: Kp = PERMEABILRYCOEFFCIENT FROM WATER FMMR) 
C = CONCENT~TION CFCHEMCAL IN WAlER (MG!l.) 
lmwl - DURATION OF EVENT(HR/EVENT) 
CF -CONVERSION FACTOR (1 L/l000 CM”3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUfj 
E = PPRTlllONINGCONSTANT DERVCIED BY BUNGE MODEL (DIMENSIONLESS) 

EV: 1 
ED: 1 
EF: 120 
A: 3600 
even: 6 
BW: 70 
AT(NON): 365 
AT(CAR): 25550 

CONVERSON 
FPCTOR (NONCAR) = 1.7QE +O 1 

CONVERSION 
FACTOR (CAFCIN) - 255E-01 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH (ROUNDWATER (PAGE TWO) 
Site8 - GossCc4e Landfill 
EXPOSURE ZICENARIO: Constrwtlon Worker, RME 

ORQANIC OR 
CHEMICAL CONC. (MQL) INORMNIC? 1. (HR) T (W Kp (CWHR) 8 Dtirm 

Acetone 024 0 
Benzene 

4flOE -01 
0011 

2~JoE-01 5.70E -&I 
0 

5EOE -05 
6.3OE-01 260E-01 

1.15E-08 

Bromodichloromethans 0006 
l.lOE-01 

0 
13OE-02 

2.10E too 
lD2E-05 

Chloroform 0012 
8.70Edl 5flOE-03 

0 
12xX-02 

l.lOE+OQ 
337E -07 

1,2-DbHoroethers 
4.70E-01 

0006 0 
BBOE~3 

92OE-01 
93oE -03 

3AOE-01 
949E -07 

Tollen? 023 
lD3E-02 72UE-03 

7.70E-01 
5.1EE-07 

Tetmchlomethens 
320E-01 

4.7 
45OE -02 5AOE -02 

0” 43OEtW 
8.59E -05 

Trlchlorcethsns 0.008 
9DOE-01 4IiOE-02 

0 
25OE-01 

13OEt00 
2.OlE-03 

4 -Mathylp~nol 0211 
55OEtOl lME-02 

0 
26OE -02 

9.6OE-01 
15BE-05 

4OOE-01 
PA-Dlmethylphsnd 029 

9SOE -03 
0 

93OE -03 
120EtO0 

ld7E -05 

Vinyl chbride 
4.9OE-01 

0.005 
150E-02 

0 
2PJE-02 

5.10E-01 
3.72E-05 

bnzo(a)anthmcem 
2.1OE-01 

0.013 
73OE-03 

0 l!JOEtOl 
23OE-03 31)7E -07 

Benzo(b~luaarPew 0013 
220E tO0 B.lOE-01 

0 1AOE to1 
4SOEtOl 

3aOE too 
122E-04 

Eeruo(k~luomrttwm 0.013 
120EtO0 

0 
13OEtO2 

1AOEtOl 3.OOE tW 
2.11E-04 

Eenro(a)pyrem 0.013 
1ZOEtOO 13OE t02 

0 1AOEtOl 
2.11E-04 ’ 

2.9OE tO0 
Ol!xnr(a,h)atihracans 0005 

120EtO0 130E t02 
2.10EtOl 

2n9E-04 
4AOE to0 

Irdeno(lp,3-cd)pyane 
2.70EtOO 

0013 
BSOE t02 

: 2KlE+Ol 42OEtOO 
221E-04 

1SOEtW 
Bls(2-ethylhanyl)pMhalab 0.073 

380E t02 
0 lJlOEt02 

3BBE-04 

Catiob 
2.10E to1 

0012 
33OE-02 

0 
13OEtOl 

3ROE to0 
8B3E -05 

92OE-01 3SOE-02 1.95E-01 428E -0B 
lmc~ 36N 

Artlmwy 0.054 
- 

I 
Arsenic 

lDJE-03 
0.0269 

4.32E-07 
I 

Badurn 
lDJE-03 

122 
2.15E -07 

I 
Beryllium 

l~XlE-03 
0.0014 

9.76E 4 
I 

Boron 
laOE-03 

244 
1.12E-09 

I 
Cadmium 

lnOE-03 
00048 

195E-05 
I 

Ctromlwn 
laOE-03 

0074 
389E -08 

I 2.WE-03 1.113E-06 
1 -- t.ei?+es 

fKnl . ..- .- -. ..-_ - _.-. ~~.z-.--*m-- ! 

Manganese 1.71 I 

-__-. 

Mercury 0.0014 
137E-05 

I 
Nlck?l 

lKIE-03 
0047 

1.12E-08 

Siker 0.0102 
lD3E-03 

I 
3.76E -07 

TMium 
lME-03 

0.0041 
8.16E-09 

I 
VBWdiLh-ll oJJ457 I 

IME- 328E -08 
lDOE-03 

zkic 1.51 
3.86E -07 

I E.WE-04 725E-W 
O.OOE to0 
O.WE tw 
O.WE to0 
O.WE to0 
O.WE to0 
O.WE tW 
ODOEtW 
O.WE +W 
ODOE to0 
O.WE to0 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTKT WITH mOUNDWATER WATER (PAGE THREE) 
SIta - Gosscwa Landfiw 
EXPOSURE SCENARIO: ConstructIon Worker, RME 
CALCULATE DOSES: 

ANNUAL 
DEAMN DEAMN 
DOSE AID 

CHEMlCAL WSIWDAYI (MWG/DAY-J 
HAZARD INDEX 
DERMAL 

Acetone 2.05E-05 
Benzene 182E-04 
Bromcdichloromsthane 6OPE-W 
CHadorm 1.69E -05 
1,2-DbHorcethene S24E-06 
Toluerw 1.53E-03 
Tettachlomethens 3.59E -02 
Trfchlorosthen, 282E -04 
4-Msthylphanol 3.1EE-04 
2,4-Dlmethylphsnd 5ME-04 
Vinyl chbrlde 5A7E-08 
Benzc(a)anttwcarr, 2.18E-03 
Bamo(b)lluorarItw8 3.77E -03 
Bsnzo(k)fbomdh8ne 3.77E -03 
Benzo(a)pyrens 3.71E-03 
Dltenz(a,h)atihraeen 385E-03 
Irdeno(l8.3-cd)pymra 706E-03 
Blsf2-ethvlhsxvlloMhalab 154E-03 

lME-01 

2~XE-02 
l~lOE-02 
9XtE-03 
2ME-01 
1 .WE -02 
BJXJE-03 
5.WE -03 
2.WE-02 

l.lOE-02 

205E-04 
OWE+00 
3~llE-W 
lBgE-03 
lP3E-03 
7BBE-03 
369E +W 
4.70E -02 
632E-02 
332E-02 
0M)EtOO 
OJYJE +W 
0M)EtOO 
OM)E+OO 
OMIE to0 
OIlOEtW 
OOOEIO(I 
14OE-01 

ceik& ... 7.83E -05 oJJ% too 

Antimony 7.71Ea 4ME-04 lS3E-02 
Arsenic 3J34E-05 2SOE -04 137E-02 

I Barlum 
Bwlllvm 

1 X4E -04 350E-03 498EXQ 
2OOE -07 25OE-04 8aoE-04 
3ABE-04 
6.57E -07 
2.11E-05 

Msrcury 
Nlcksl 
Slber 
Thslliun 
VBWdUfl 
Zinc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

203E-07 
8.71E-06 2.WE -03 3.36E -03 
l&E-O6 ZAOE -04 8D76-03 
585E -07 4.WE -08 1.46E-01 
652E-06 350E -04 lflEE-02 
129E-04 150E-01 882E+M 

O.WEtW OaOEtW 
OOOEtW OWE to0 
O.WE tW 0M)E to0 
O.WE to0 0M)E +W 
O.EGE +W omE+w 
O.WE +W 0M)E to0 
0M)E to0 ODOE to0 
0M)E to0 OWE +W 
OWE tw OaOE+W 
OBOE to0 OWE to0 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER (PAGE FOUR) 
Site 6 - Goss Cwe Lendfll 
EXPOSURE SCENARIO: Construction Worker, RME 
CALCULATE IMREMENTAL CANCER RIXS: 

CHEMlCAL 

Acetone 
Ssnzene 
Bromcdlchloromethar 
Cllladorm 
1,2-DbHUfMtX~ 
Tokmne 
Tetrachlomethene 
Trichlorcethene 
4-Methylphenol 
2,4-Dimethylphend 
Vlnyi chbrids 
Beruo(a)snthexne 
Benzo(b)nuorarttwta 
Banzo(k)&omtine 
Benzo(a)pyrene 
Dlixmz(a,h)anthracan 
Indeno(l&3-cd)pyrene 
Bir(2-ethylhekyl)phlatz 
Carbazda 

Antimory 
Anenlc 
Eadum 
Beryllium 
Boron 
Cadmlun 
Chomlun 
e%lpp8? 
krr, 
Mangame 
Marcury 
NlCbl 
Biker 
Thlllwn 
Vanadiwn 
Zinc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

LIFETIME AVERAGE CSF 
DERMN DOSE DERYN CANCER RISK 
(Mo(GAlAY) (KG’DAYIMG) DERMAL CONTACT 

2.93E -07 O.WE +W 
2.6OE-OB 2SOE-02 7.54E-06 
6.59E-06 620E -02 5.33E-09 
2A2E-07 6.10E-03 lABE-09 
132E-07 OIX)E to0 
2.19E-05 OaOE to0 
5.13E-04 52UE -02 287E -05 
4.03E -06 l.lOE-02 4.43E -06 
452E-06 O.WE to0 
9A9E-06 O.WE to0 
782E-06 1SOEtW lA9E-07 
3.1 lE-05 0IX)EtW 
539E-05 0I)OEtW 
5.39E-05 OOOE to0 
53OE-05 ODOE+W 
5.34E-05 0M)E to0 
l~IlE-04 0M)E +W 
2ZOE-05 25OE -02 55OE-07 
109E-06 2WE -02 2.16E-08 

l.lOE-07 O.WE to0 
5A9E-09 1.6OE to0 6.76E-06 
2A9E-06 OOOE tW 
2flBE-09 6.60E to1 2A6E -07 
496E-06 OM)E+OO 
Q36E-09 OOOE+W 
3.02E-07 OOOE +W 
M4ccc 
1 lOF-04 __-_ “_ . -. ,_ . . . .:.a._-.. A._.& 
3A9E-06 O.WE tW 
286E -09 O.WE to0 
959Ea6 OOOE to0 
2cmE 49 OOOEtW 
636E-09 0M)EtOO 
932E -06 O.WE +W 
lfl5E-06 O.WE tW 
O.WE tW O.WE to0 
OOOEtW 0M)E to0 
O.WEtW O.WE to0 
O.WE +W 0M)E to0 
O.WE +W O.WEtW 
OWE +W 0M)E to0 
O.WE tw O.WE tW 
O.WE to0 O.WE to0 
OOOEtW O.WE to0 
O.WEtW OM)E+W 

TOTN RISK 2.7OE -05 



RISK ASSESSMENT SPREADSHEET - INHALATtON 6F OrtloooR A~iz/vi&-r 

SITE NAME: Site B - Goss Cove Landfill 
LOCATION : NSB-NLON, Proton, CT 
DATE: 01/25/96 

HAZARDINDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OURINED BELOW. 

EXPOSURE SCWARIO: Construction Worker. RME 

REFERFNCE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IM= (CXIRXETXEFXED)/(BWXAT) 

WHERE: C = MEAN CONCEFITRATION IN AIR (MG/M3) 
IR = INHALATION RATE (M3/HOUR) 
El = EXPOSURETlME(HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYSNEAR) 
ED = MPOSURE DURATION (YEARS) 
EW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH: 

IR: ” .:: .,:j:: .a$-. IR: ” “. .: ..: 0 
EF: :. ~:$j::..j2O EF: .,.‘Y’ :. , 

E-f.1 .:. . ,.... :j:; :,:8 ET: 
..‘.‘. .,.;, i 

.: 
ED: . . ;: ..:.:.y,,! ED: . . ;’ .:: .:: 1, 

FEAR): 
70 1 

25550 $cAR,: 
AT(NON): ::.:,;;l’;‘;f ..3t@ 

25550 
AT(N0f.J): ,:“::\ 365: 

DETERMME CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: 1.47E-01 (AVG ANNUAL DOSEJ CF: O.OOE+OO (AVG ANNUAL DOSE) 
CF: 209E-03 (LIFETIME DOSE) 



C? 
G 
C.Y! 

LLJ 
03 

3 
i 
b 

RISK ASSESSMENT SPREADSHEET - 
Site 8 - Goss Cow Landfill 
EXPOSURE SCENARIO: Construction Worker, RME 
CALCULATE DOSES: 

CHEMICAL C Owlkg) C (MGIMJ) 

Benzo(a)anttracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anthacene 
lndeno(l,2,3+d)pyene 
Carbazole 
3,3-Dichlaobenzidine 
Dlbenzofuran 
Win 
Dieldrin 
ieptacnor epodde 

26 234E-06 
21 1.89E-06 
33 2.97E-06 
11 9.90E-07 

2.3 2.07E-07 
5.1 4.59E-07 
6.8 7.92E-07 
15 1.35E-06 
42 3.78E-06 

0.062 5.56E-09 
0.13 l.l7E-08 

0.092 6.28E-09 

YOUTH ANNUAL ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG-DAYIMG) 

O.OOEt06 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 

3.43E-07 
2.77E-07 
4.35E-07 
1.45E-07 
3.03E-08 
6.73E-08 
l.l6E-07 
l.!%JE-07 
5.54E-07 
6.10E-10 
1.71E-09 
1.21E-09 

4.90E-09 
3.96E-09 
6.22E-09 
2.07E-09 6.10EtOO 
4.33E-10 
9.61E-10 
1.66E-09 
2.83E-09 
7.9lE-09 
1.17E-11 1.5lEtOl 
2.45E-11 1.61EtOl 
1.73E-11 9.10EtOO 

4roclws 5.6 

4ntimony 
4rsenic 121 
3arium 716 
3eryllium 0.96 
:admium 20.7 
Zromium 296 

Kmn 
tianganese 771 
blercury 11.2 
3ickel 55.9 
lanadium 31.3 
!inc 2040 

5.22E-07 O.OOEtOO 7.65E-00 l.O9E-09 

l.O9E-05 O.ooEtoo 1.60E-06 2.26E-08 1.5lEtOl 
6.44E-05 O.OOEtOO 9.44E-06 1.35E-07 1.43E-04 
8.64E-08 O.OOEtOO 1.27E-06 l.BlE-10 6.40EtOO 
1.66E-06 O.OOE to0 2,73E-07 3.90E-09 5.71E-05 6.30EtOO 
2.66E-05 O.OOEtOO 3.93E-06 5.6lE-08 4.20EtOl 

I IQF-l-l? O.nOF+OO 17dF-03 7 bDF-n!i 
6.94E-05 O.OOEtoo l.O2E-05 1.45E-07 1.43E-05 
l.OlE-06 O.OOEtOO 1.48E-07 2.11E-09 8.57E-05 
5.03E-06 0.00E-t00 7.37E-07 l.O5E-08 
2.82E-08 O.OOEtOO 4.13E-07 5.90E-09 
1.84E-04 O.OOEtOO 2.69E-05 3.84E-07 

O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOEtoo O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

. 



or of%@6 -(DW- RISK ASSESSMENT SPREADSHEET - lNHALATlON* PAG 
Site 8 - Goss Cow Landfill 
EXPOSURE SCENARIO: Construction Worker, RME 
DETERM!NEHAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)ffuoranfhene 
Benzo(a)pyrene 
Dibenz(a,h)anthacene 
Indeno(l,2,3-cd)pyene 
Carbazole 
3,3-Dlchlaobenzldlne 
Dibenzofuran 
Aldin 
Dlefdrin 
Heptachlor epodde 
Aroolws 

Antimony 
Arsenic 
Baium 
Beryllium 
Cadmium 
Chromium 

-JPPG 
mn 
Manganese 
Mercury 
Nickel 
Vanadium 
Zinc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEto6 O.OOEtOO 0.60EtOO 
O.OOE to0 O.OOEtOO 1.26E-08 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
0,OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 1.78E-10 
O.OOEtoo O.OOEtOO 3.94E-10 
O.OOEtOO O.OOEtOO 1.58E-10 
O.OOEtOO O.OOEtOO O.OOEtOO 

v- 
O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO 3.44E-07 
o.OOE to0 660E-02 O.OOEtOO 
O.OOEtOO O.OOEtOO 1.52E-09 
O.OOEtOO 4.78E-03 248E-08 
O.OOEtOO O.OOEtOO 2.38E-06 

QWE*BO---.- 

7.11E-01 O.OOEtOO 
O.OOEtOO 1.72E-03 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtoo O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE too O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOE 100 O.OOEtOO 
o.ooEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO 
o.ooEtoo O.OOEtOO O.OOEtOO 
o.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+w 7.84E-01 2.74E-06 





I RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES MROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCl3IARIO: Older Child Trespasser (Swface Soil). CTE 

RELEVANT EQUATION: IEX = (C x IR x Fi x 910 x EF x ED)/(BW x AT x 1 E6) 

1 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENNT) 
EF = D(POSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATlON (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
910 = 9lOAVAllABlLll-Y 

I 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

1f.j: .:~‘;(~.. : ,Q, 

EF: ,‘,:: .: ;-.,I 
Fi: ..:. . . ,_,., 1 
ED: -‘;~:.~;~~:““‘::.i 

Bw: 1 

I AT(CAR): 25550 
AT(NON): .;?:<%..:.3& 

IR: /so 
EF: 52 
Fi: : ::.-0.5 
ED: .:,,. 3 
Bw: 43 
AT(CAR): 25550 
ATWON): :.’ .: .lOfJb 

DETERMElE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: &28E-08 (AVG ANNUAL DOSE) CF: 3.55E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site B - Goss Cove Landfill 
EXPOSURE SCl34ARlO: Older Child Trespasser (Sufaca Soil), CTE 
CiXCULATEDOSES: 

CHEMICAL 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluaanthene 
Benzo(a)pyrene 
Dibenz(a,h)antlracene 
Indeno(l,2,3-cd)pyene 
Carbazole 
3,3'-Dichlaobenzidine 
Dlbenzofuran 
Al&in 
Diefdrin 
Heptachlorepodde 

C(MGIKG) . BlOAVAfLABll .I- IY 
YOUTH ANNUAL ADULT ANNUM LlFEflME AVERAGE RFD 

DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MO/KG/DAY) 

11 1 Q.llE-07 
8.8 1 7.29E-07 
6.9 1 5.72E-07 
6.9 1 5.72E-07 

2 1 1.86E-07 
4 1 3.31E-07 
0 1 O.OOE+OO 
0 1 O.OOEtOO 
0 1 O.OOEtOO 
0 1 O.OOEtOO 
0 1 O.OOEtOO 
0 1 O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OoEtoo 
O.OoEtoo 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

3.90E-06 
3.12E-06 
245E-06 
245E-06 
7.10E-09 
1.42E-00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 4.00E-03 
O.OOEtOO 3.00E-05 
O.OOEtOO 5.00E-05 
O.OOEtOO 1.30E-05 

CSF 
(KG-DAY/MG) 

7.30E-01 
7.30&01 
7.30E-02 
7.30Etoo 
7.30EtOO 
7.30E-01 
200E-02 
4.50E-01 

1.50EtOl 
1.60EtOl 
Q.lOEtOO 

1.50EtOO 

4.30EtOO 

r 

CZ; 

cx 
0 1 O.OOEt00 - O.OOE+OO O.OOEtOO 200E-02 

-P 
0 1 O.OOEtOO O.OOEtOo O.OOEtOO 7.00E-03 
0 1 O.OOEtOO 0.00Et00 O.OOEtOO 3.00E-01 

N O.OOEtOO O.OOEtOO O.oOEtOO 
O.OOE+OO 0.00Et00 O.OOE+Oo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00E100 OmEtoo 
O.OOEtOO 0.00E+00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.oOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INClDfZNTAL INGESTION OF SOIL (PAGE THAEE) 
Site 8 - Goss Cove Landfill 
MPOSURE SCfZNARIO: Oldec Child Trespasser (Suface Soil), CTE 
DETERMNE HAZARD INMCES AND CANCER RISK 

CHEMICAL 

Senzo(a)anthracene 
Benzo(b)fluoranthene 
Senzo(k)fluaanthene i Banzo(a)pyrene 
Dibenz(&h)anthacene 
Indeno(l,2,3-cd)pyene 

~ Carbazole 
93’-Dlchloro~enzidine 

~ Dibenzofuran 
Al&in 
Diddrin 
Heptacnor epoxide 

Antimony 
Arsenic 
Barium 

1 Beryllium 
Cadmium 
Chomium 

HAZARD INDM HAZARD IN DEK INCREMENTAL 
YOUTH, ADULT CANCER RISK 

O.OOE+OO 0.00E+00 2.95E-09 
O.OOEtOO O.OOEtOO 2,28E-09 
O.OOEtOO O.OOEtOO 1.79E-09 
O.OOEtOO O.OOEtoo 1.79E-07 
O.OOEtOO O.OOEtOO 5.18E-09 
O.OOEtOO O.OOEtOO l.O4E-09 
O.OOEtOO O.OOE to0 0.00Et00 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO .z J*/oE--y y 

O.OOEtOO O.OOEtOO O.OOEtOO 
l.O9E-03 O.OOEtOO 2.0SE-09 
O.OOEtOO O.OOEtOO O.OOEtOO 
5.30E-06 O.OOEtOO 4.00E-09 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 

~ Manganese 
1 Mercury 
Nickel 
Vanadium 
Zinc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 

O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OoEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

- 31 w-3 O.OOEtOO - 3.2 r,lg*-7 . - 





Rl!X ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SlTE NAM3 Site 8 - 008s Cove Landfill 
LOCATION: NSEI-NON, C3-omn, CT 
DATE: Olt696 

MlANTlTATlM EfVALUATlf34 PERFORMED FOR CADMUM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEMCPLS OF CONCERN ARE ADCRESSf3l CUPLITATIVELY, 

EXPOSURE SCENARIO: Older CHlld Tresptasser (Surface So(l), CTE 

RELNANT EQU4TIoN: DEX= (CxS4xAFxA8SxEFxED)/(BWxATxlE6) 

M-EE: C = CONCENTRATION IN SOIL (MGKG) 
SAl = YOUTH 9(IN SURFACE AREA (SQ Ch&lIAY): 
SA2 = ADUT SKIN SJffACE ARE4 (SQ CM/DAY): 
AF = ADHERENCE FACTOR (TvlG6Q CM): 

/‘ES = ABSOWTION FRACTION: Cd: 
(l3EClf’&L FRACTION) l3oxlrls: 

PCEfs: 

.315d 
6 

0.2 

0.01 
0.03 
0.06 

EFI = YOUTH MPOSURE FREQLENCY (L)AYS/YEAR): 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = YOUJH EXPOSURE Dl.BATloN (YEARS): 
ED2 = ADUT EXPOSURE WRAJION (YEARS): 
Fd = FRACTI Mu OF SOIL FROM SOURCE AVAJLAEIE 

FOR DERMPL CONTACT 
SW1 = BODY WEIGHT AWLESCENT (KG): 
BW = ElaY WEIGM ADUT KG): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YOUTH): 
AT2 = AVERAGING TlME (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 

XTERMINE CCNVEFisl ON FACTORS: 
DEX = (C)*@A SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)*(!3l YEARS)/(AT DAYS)/(BWKG)/(l Kalffi MG) 

DOSEyouth = (CFl)*(C)* (ABS) . a=l= 2.41 E-06 CANCER FISK = (CF3)*(C)*(pBS) CF3= 3.44E-07 
DOSEacblt = (CF2)*(C)*(AEIS) CF2= O.OOEtOO 



WX ASSESSMENT SPREADSHEET - DIRECT DERMPL CONTACT WITH SOIL (PAGE TWO) 
Me fJ - Goss Cove Landfill 
EXPOSURE SCENARIO: Older CHlld Trespasser (Surface WI), CTE 
XCUATE DOSES: 

ABSORPTION ANNUAL YOUTH 
=HEMlC/U. 

ANNUAL ADLLT LIFETIME AVERAGE RFD 
C (MGIKG) FRACTION DOSE (MG/KWDAY) DOSE (MG/KG/DAY) DOSE (MG/KfJDAY) (MQwy3AY) p<GyhY,MG) 

%oclas 0.31 0.06 
Zadmlum 

4.48E-00 O.OOE+OO 6.40E-09 2.00E-05 
0 0.01 0.00Et00 O.OOE+OO O.OOE+OO - asE-5 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO o.ooEtoo 
O.OOEtOO 0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
0.00Et00 o.ooEt00 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEt00 O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00&00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO O.OOE+OO 
0.00E+00 O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEt 00 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 0.00Et00 
O.OOEt 00 O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



I I 
1 R19< ASSESSMENT SPRfZADSHEEl- - DIRECT DERMAL CONTACT WlTH SOIL (PAGE THREE) 

site 6 - Qoas cow Laldfill 
EXPOSURE SCENARIO: Older CHild Trespasser (Surface Soil), CTE 
DE~MINEHAZARDINDICESANDCCVUCEARISK: 

CHEMCPS_ 

kClClWS 
Cadmium 

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 

TOTAL 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER FUSK 

2.24E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO 

- 6sU.cq ,,s 
O.OOE-i-00 

O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.oOE+OO 0.00E+00 O.OOE+OO 
O.OoE+OO O.OOE+00 0.00E+00 
O.OOE+Oo 0.00E+00 0.00E-+00 
O.OoE+OO O.OOE+oo O.OOE4-00 
O.OOE-!-00 0*00E+00 o.OOE+Oo 
O.OOE+OO O.OOE+oO 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 
O.OoE+oO O.OoE+OO O.OOE+oO 
O.OOE+OO O.oOE+oO O.OOE+-00 
O.OOE+Oo O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO 0.00E+00 
0.00E+00 O.OOE+OO O.ooE+OO 
0.00E+00 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 o.oOE+OO 
O.oOE+OO O.OOE+Oo 0.00E+00 
O.OOE+OO 0.00E+00 o.OOEtoo 
0.00E+00 0.00E+00 O.OOE-+00 
0.00E+00 0.00E+00 0.00E+00 
O.OOE+OO O.oOE+OO 0.00E+00 
O.OOE+OO o.ooE+oo O.OOE+-00 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO 0.OOE-k00 0.00E+00 
O.OOEfOO 0.00E+00 0.00E+00 
O.OOE+OO O.OOE+OO 0.00E-+00 
0.00E+00 O.OOE+OO O.OOE4-00 
O.OoE+Oo O.OOE4-00 0.00E+00 
o.OoE+OO 0.00E+00 O.OoE+OO 
0.00E-k00 O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 0.00E+00 
O.oOE+OO o.OOE+oO 0.00E+00 
o.ooE+00 o.OOE+oO O.OOE+Oo 
O.OOE+OO O.OOE+OO 0.00E+00 
O.OOEi-00 O.OOE+OO O.OoE+oO 
0.00E+00 O.OOE+OO O.OOE+OO 
O.OOE+Oo o.OOE+OO 0.00E+00 
0.00E+00 O.OOE+oO O.OOE4-00 

2.24E-03 0.OOE-t00 4+ahes-6a4a~-9 



. 



RISK ASSESSMENT SPREADSHEET - INHALATlON bF ovrcooft AIR /m 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIMRED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Older Child Trespasser, CTE 

REFERENCE: EPA, DECEMBER 1969 

RELEVANT EQUATION: IM= (CxIRxETxEFxED)/(BWxAT) 

WHERE: C = MEAN CONCENTRATION IN AIR (MGIM3) 
IR = INHALATION RATE (M3/HOUR) 
ET = EKPOSURETlME(HOURS/DAY) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WBGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH: 

IFI: .,. .:.. .4. If?: .\ ffc+ 
EF: .:.: ;;; pf: .: i EF: .:‘,.., :.:.‘J2, 
m .,~:.‘.-;,:::.::~~:.,, ET: :. .jj 

ED: ::<. .. . . .I’ 
. . .,.,, ,., : ,, ED: ..::.;::: .;.:i 

1 43 
% AR): 25550 Z&AR): 25550 
ATWON): ..:$& . C&!ji ATWON): ‘. ..‘.::. i$5; 

DET’ERMNE CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: 0.00Et00 (AVG ANNUAL DOSq CF: 2.12E-02 (AVG ANNUAL DOSE) 
CF: 9,09E-04 (LIFETIME DOSE) 



or *q&sgo~ Pfwl- RISK ASSESSMENT SPREADSHEET - INHALATlON, PAG 
Site 8 - Goss Cove Landfill q 
EXPOSURE SCENARIO: Older Child Trespasser, CTE 
CALCULATEDOSES: 

CHEMICAL C bwlkg) C (MG/M3) 

Benzo(a)anthracene 11 l.Q8E-07 
Benzo(b)fluoranthene 8.6 1.56E-07 
Benzo(k)ffuoranthene 6.9 1.24E-07 
Benro(a)pyrene 6.9 L24E-07 
Dibenz(a,h)anthracene 2 3.80E-08 
Indeno(l,2,3-od)pyene 4 7.20E-06 
Carbazole 0 0.00Et00 
3,3-Dichlorobenridine 0 0.00Et00 
Dlbenzofuran 0 O.OOEtOO 
Aldrin 0 0.00Et00 
Diefdrin 0 O.00Et00 
HeptacHorepotide 0 O.OOEtOO 
Aroclors 0.31 5.56E-09 

YOUTH ANNUAL ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/L(G) 

4.20E-09 0.00Et00 1.60E-10 
3.36E-09 o.o0Et00 1.44E-10 
263E-09 0.00Et00 l.l3E-IO 
2.63E-09 O.OOEtOO l.l3E-10 8.10EtOO 
7.83E-IO O.OOEtOO 3.27E-11 
153E-09 O.00Et00 6.54E-11 
0.ooEt00 0.00Et00 O.00Et00 
O.OoE+OO O.OOEtOO O.OOE+OO 
0.00Et00 O.oOEtOO 0.00EtOO 
O.OOEtOO BooEt0o O.OOEtOO 1.5lEt0l 
o.ooEtoo 0.00Et00 O.OOE+OO 1.6lEtOl 
O.00Et00 O.OOEtOO O.oOEtoo Q.l0Et0o 
l.l8E-IO O.ooEtOo 5.07E-12 * 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chomium 

3.9 7.02E-06 1.49E-09 o.o0Et00 6.36E-11 1.5lEtOl 
0 O.OOE+OO 0.o0Et00 o.OoEtOO O.OOEtOO 1.43E-04 

0.32 5.76E-09 1.22E-10 O.ooEtOO 5.23E-12 640E+OO 
0 O.OOEtOO O.ooE+OO 0.00Et00 0.00Et00 5.7lE-05 630EtOO 
0 0.00Et00 0.00E+00 o.ooEt00 o.o0Et00 4.20EtOl 

Manganese 
Mercury 
Nickel 
Vanadium 
Zinc 

189 3.40E-06 7.2lE-08 O.OOEtOO 1.43E-05 
1.9 3.42E-08 7.255-10 6.ooEtOO 3.1lE-11 6.57E-05 

0 O.OOEtOO 0.ooEt00 0.00Et00 O.00Et00 
0 O.00Et00 O.OoEtOO O.OoEtOO O.00Et00 
0 O.OOEtOO 0.00Et00 o.ooEtOO O.OOEtOO 

0.00Et00 0.0oEt00 O.00Et00 
0.00Et00 O.OOEtOO O.00Et00 
O.00Et00 O.ooEtOO QooEtoo 
O.OOEtOO O.OOEtOO o.OOEtOo 
O.ooEt00 O.00Et00 O.OOEtOO 
O.0oEt00 O.0oEt00 O.00Et00 
0.00Et00 D.ooEtOO O.oOEtOO 
0.00Et00 0.0oEt00 0.00Et00 
0.00Et00 0.00Et00 0.00Et00 
O.OOEtOO 0.00Et00 O.00Et00 
0.00Et00 O.00Et00 O.00Et00 
O.OOEtOO 0.ooEt00 O.OOEtOO 
0.00Et00 0.00Et00 o.oOEtoo 



RISK ASSESSMENT SPREADSHEEr - INHALA’flON,(PAGE Of q&g&- ~K@5r 

Site 6 - Goss Cove Landfill 
EXPOSURE SCENARIO: Older Child Trespasser, CTE 
DETERMblE HAZARD INMCES /vJD CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene O.OOEtOO O.OOEtOO O.OOE+OO 
Benzo(b)fluoranthene O.OOEtOO O.OOE+OO O.OOEtOO 
Benzo(k)fluoranthene o.OOE+OO O.OOE+OO O.OOEtOO 
Benzo(a)pyrene O.OOE+OO O.OOEtOO 6.66E-10 
Dibenz(tzh)anthracene O.OOEtOO O.ooEtOO 0.00E+00 
Indeno(l,2,%cd)pyene O.OOEtOO O.OOEtOO 0.00Et00 
Carbazole 0.00Et00 O.OOEtOO O.OOEtOO 
3,3-Dlchlaobenzidlne O.OOEtOO O.OOEtOO O.OOEtOO 
Dibenzofuran O.OOEtOO O.OOE+OO O.OOEtOO 
Al&in O.OOEtOO O.OOEtOO O.OOEtOO 
Dieldrfn O.OOEtOO O.OOEtOO O.OOEtOO 
Heptachlorepoxide O.OOEtOO O.OOEtOO O.OOEtOO 
Aroclors O.OOEtOO O.OOEtOO O.OOEtOO 

~-Afumfnum ----4- 
Antimony O.OOEtOO O.OOE+OO 

c2 Arsenic O.OOE+OO O.OOEtOO 9.63E-10 

c3 
Barium O.OOEtOO O.OOEtOO O.OOEtOO 
Beryllium O.OOEtOO 

c-3 
O.OOEtOO 4.40E-11 

Cadmium o.OOEtOO O.OOEtOO O.ooEtOO 
-. Chomium O.OOEtOO O.OOEtOO O.OOEtOO 

u-1 
- &pp#&--.-- _.-.-_.- . ..-.-.... - . . . ..-. *,~E+00---------- uv 

J -- __._. _ ___,_^-“III1.-.~.-“.-..--C-. - __ _ ____.. a()oEfoo ..-.. .-. .--. -..--_- ---- “. .-. I.. o:oo~+oo . . 
Manganese 5.04E-03 O.OOEtOO O.OOEtOO 
Mercury 6.46E-06 O.OOEtOO O.OOEtOO 
Nickel O.OOEtOO O.OOE+OO O.OOEtOO 
Vanadium 0.00E+00 O.OOE+OO O.OOEtOO 
Zinc O.OOEtOO O.OOEtOO O.OOE+OO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.ooEtOo O.OOEfOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 

TOTAL 5.05E-03 0.00E+00 1.70E-09 





RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLCN, Groton. CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RlSlC3 ARE CALCULATED BY THIS SPREADSHEET. 
MPOSURES ?HROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

MPOSURE SCENARIO: Older Child Trespasser (Sufacs Soil), RME 

RELEVANT EQUATION: IEX= (CxlR xFixBl0xEFxED)/(BWxATx lE6) 

WHERE: C = MEAN CONCaJTRATlCN IN SOIL SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WRGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAlLABILllY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

,R: ‘.: ‘. ,...6 

.,::;j. :;::.- “’ 
IR: 100 

EF: 
:: : :: .:::.:.::. ..:.::. ;: 

EF: .I..’ 120 :.. 
Fi: :. . . . Fi: ., ..:. : .’ , 
ED : : : j:;;;:::;;::;:; “::‘I. ED: . . ‘:::,jO 

Bw: 1 43 
AT(CAR): 25550 I&AR): 25550 
ATwON): t;:;:/;::ij&j& ATWON): : ” :@50; 

DETERMElE CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 
ADULT/YOUTH (CbJdCER RISlQ: 

7.65E-07 (AVG ANNUAL DOSE) CF: l.O9E-07 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Sfte 8 - Goss Cove Landfill 
EXPOSURE SCENARIO: Ofder Child Trespasser (Suface Soil), RME 
CALCULATE DOSES: 

CHEMICAL 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluaanthene 
Benzo(a)pyrene 
Dibenz(ah)anthacene 
Indeno(l,2,3-cd)pyene 
Csbazole 
3,3’-Dlchlorobenzidine 
Dlbenzofuran 
Aldrin 
Dieldrin 
tjeptachlor epotide 
Aroclors 

C(MG/KG) BlOAVAlLABlLllY 

55 
40 
33 
44 
IO 
25 

0 
0 
0 
0 
0 
0 

0.35 

YOUTH ANNUAL ADaT ANNUAL LlFETlME AVERAGE RFD CSF 
DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) (MG/KG/DAY) (KG- DAY/MO) 

4.2lE-05 O.OOEtOO 6.0lE-06 
3.06E-05 O.OOEtOO 4.37E-06 
2.52E-05 O.OOEtOO 3.60E-06 
3.36E-05 O.OOE+OO 4.6lE-06 
7.65E-06 O.ooEtoO l.O9E-06 
1.91E-05 O.OOEtOO 2.73E-06 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOEtOO O.OoEtOO O.OoEtoO 
O.OOE+OO O.ooEtOO O.OOEtOO 4.00E-03 
O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-05 
O.OOE+OO O.OOE+OO O.OoE+oO 5.00E-05 
O.OOE+OO O.OOEtOO O.OOEtOO 1.30E-05 

7.30E-01 
7.30E-01 
7.30E-02 
7.30E +00 
7.30E to0 
7.30E-01 
2.00E-02 
4.60E-01 

1.50EfOl 
1.60EtOl 
9.10EtOO 

2.66E-07 O.OOE to0 3.62E-06 200E-05 
nn 

Antimony 0 1 O.OOE+OO O.OoEtOO O.OOEtOO 4.00E-04 
Arsenic 9 1 6.66E-06 O.OOEtOO 9.63E-07 3.00E-04 1.50EtOo 
Barium 0 1 O.OOEtOO O.OOE+OO O.OOE+OO 7.00E-02 

CT Beryllium 0.73 1 5.56E-07 O.OOE+OO 7.97E-06 5.00E-03 4.30EtOO 
CTj Cadmium 0 1 O.OOEtOO O.OOEtOO O.OoEtoO 5.00E-04 

0 1 O.OOE+OO O.OOEtOO O.OOE to0 7.00E-03 
0 1 O.OOEtOO O.OOE+OO O.OOE+OO 3.00E-01 

O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+00 
O.OOEj.00 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
.O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOo 
O.OOEtOO 
O.OOE+OO 
O.OOEtOo 
O.OOEtOo 
0.00Et00 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 8 - Goss Cove Landfill 
EXPOSURE SCWARIO: Older Child Trespasser (Suface Soil), RME 
DElERMCJEHAZARDINOlCESANDCANCERRISK 

HAZARD INDEX HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)flucranthene 

O.OOEtOO O.OOE+OO 4.39E-06 
O.OOEtOO O.OOE+OO ZIOE-06 
O.OOEtOO O.OOEtOO 2.63E-07 
O.OOEtOO O.OOEtOO 3.51E-05 
O.OOEtOO O.OOEtOO 7.97E-06 
O.OOEtOO O.OOEtOO l.OOE-06 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
1.34E-02 O.OOE+OO 

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

IX 
2.29E-02 

cz; 

Cl 
-. 

Crl 

u-l 

L 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.oOEtoO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OoEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL r. 7,5&t-~ O.OOE+OO - a.+?e-5 





RISK ASSESSMENT SPREADSHEET - DIRECT DEFIMAL CONTACT WITH SOIL 

SlTE NAME: Sb 6 - Goss Cove LaIdfill 
LOCATION: N!SEFNL_ON,C3omn,CT 
DATE: Ol/=B 

WANTITATIVE EVALUATION PERFORMED FOR CADMUM, DIOXINS, AND PC% ONY. 
EXPOSURES TO OTHER CHEM C&S OF CONCERN ARE ADORESSEll MJPLITATIVELY. 

EXPOSURE SCENARIO: Older CHlld Trespasser (Surface Soil), RME 

RELEVWT EQU4TION: CEX- (CxSAxAFxABSxEFxED)/(BWxATx1E6) 

WRE: C = CMUCENTRATION IN SOIL (m/KG) 
SAI = YOUTH 5KIN SlRFACE AREA (SQ CM’DAY): 
SA2 = ADUTSKIN SUR=ACE AREA (SQ CM/DAY): 
/‘F = ACHERENCE FACTOR (T!&/SQ CM): 

315t.i 
6 
1 

ABS = ABSOffTlON FRACTION: 
@ECIM& FRACTION) 

Cd: 0.01 
Gioxins: 0.03 
PCBS: 0.06 

EFI = YOUTH EXPOSURE FREQUENCY (DAY&YEAR): 
EF2 = ADUT EXPOSURE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSiJRE DLRATIDN (YEARS): 
ED2 = ADUT EXPOSURE WRATION (YEARS): 
Fd = FRACflCN OF s6lL FROM SOCRCE AVAILABLE 

Fm CERMAL CONTACT 
BWl = BODY WEIGHT ADCI-ESCENT (KG): 
BW2 = BODY WEIGHT ACUT 6(G): 
AT1 = AVERAGING TINE (DAYS), NONCARCINOGENS (YDUTH): 
AT2 = AVERAGlffi TIME (DAYS), NONCARCINOGENS (ADUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 

STERMINE CONVERSION FACTORS: 
DEX = (C)*(SA SQ CM)*(AF M@SQ CM)*(ABS)*(EF DAYS/YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(l KC$‘lE6 MG) 

WSEya~ti = (CFl)*(C)*(ABS) cm = 1.04E-05 CANCER RJSK = (CF3)*(C)*(ABS) cF3= 4.4?E-07 
DOSEa&& = (CF2)*(C)*(ABS) M2= O.OOE+OO 



RIS<AXiESSMENTSPRW)SHEET-WRECT~RMALCONTACTWlTHSO1L(PffiETWO) 
S&a 0 - GO88 cove LMdllll 
EXPO!3URESCENARIO: Older CHildTrespasser (SurfaceSoil),RW 
CALCUATEWSES: 

ABSORPTION ANNUM.YWTH ANNUALADU-T LIFETIME AVERAGE RFD 
CHEMlCAL C (MGKGI FRACTION DOSE (MG/KG/DAY) DOSE (MGKG/DAY) DOSE (MG/KG/QAY) (BAG/KG/DAY) 

kOCIWS 0.35 0.06 2.19E-07 O.OOE+OO 
Cadmium 0 0.01 0.00Et00 O.OOEtOO 

0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEtOO 
o.OOEtoo O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+Oo O.OOEtOO 
o.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOEtOo O.OOE+OO 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO 
o.oOEtOo O.OOEtOO 
o.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et00 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et00 O.OOEtOO 
O.OOE+OO 0.00Et00 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
0.00Et00 0.00Et00 

939E-09 2.00E-05 
O.OOEtOO 
O.OOEtOO 
o.OoEtoo 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00Et00 
o.OOEtoo 
O.OOEtOO 
o.ooEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE-l-00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
o.oOEtOO 
o.oOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 
0.00Et00 
O.oOEtOO 
0.00Et00 
O.OOEtOO 



;;l+8ASSESSMEW SPREADSHEET - MRECT DERMk CONTACT WITH SML (PAGE THREE) 
- Go88 cow hodfill 

XPOSURE SCENARIO: Older CHlld Trespasser (Surface Soil), RME 
ETERMINE HAZARD INDICES AND CANCEA RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
ZHEMCAL YOUTH ADULT CANCER R&K 

kOClCRi l.lOE-02 O.OOEtOO . - f.BBk-$ * 
X\dmlum O.OOEt 00 O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 0.00E+00 O.OOEtOO 0.00Et00 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et 00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 0.00E+00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.oOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et 00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO o.ooEtoo O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 

'OTAL l.lOE-02 0.00Et00 
- l.Qttm 





I 1 
RISK ASSESSMENT SPREADSHEET - INHALATION OF ovyt>QOR “.[~/wg. 

SITE NAME: Site 6 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES lHROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Older Child Trespasser, RME 

I i 
I REFERENCE: EPA, DECEMBER 1989 

I 

RELEVANT EQUATION: IEX= (CxlR xETx EFxED)/(EWxAT) I 

WHERE: C = MEAN CONCaJTRATlCN IN AIR (MQ/M3) 
IR = INHALATION RATE (M3/HOUR) 
FT = EXPOSURETIME(HOURS/DAY) 
EF = MPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATION (YEARS) . 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH: 
I 

IR: L;,,,::~ ; i-- . . lj 
EF: ,:;I ->;::;< : 1 
ET. :j:j:l.:::.:. : .;, :;., : .,,, .l. 

ED: ,: t.,.::; ,‘.:l:,:, ,:,:I: i.. 

E&AR): 
1 

25550 

DETERMElE CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 9.79E-02 (AVG ANNUAL DOSE) 
CF: 1.40E-02 (LIFERME DOSE) 



RISK ASSESSMENT SPREADSHEET - INHALATfON “FA 
Site 8 - Goss Cove Landfill 

/f &y$j$$~ ~re/v~ST~ 

EKPOSURE SCENARIO: Ofder Child Trespasser, RME 
CALCULATE DOSES: 

YOUlH ANNUAL ADULT ANNUM LlFEIlME AVERAGE 
CHEMICAL 

RFD CSF 
C (mlkg) C (MG/M3) DOSE (MGIKGIDAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/YG) 

Benzo(a)anth-acme 
Benzo(b)fluaanthene 

Indeno(l,2,3-od)pyene 

3,3-Dichlorobenridine 

9.90E-07 
7.20E-07 
5.94E-07 
7.92E-07 
l.aoE-07 
4.50E-07 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 

9.69E-06 O.OOEtOO 1.36E-08 
7.05E-06 0.00Et00 l.OlE-00 
5.61E-06 O.OOEtOO 8.30E-09 
7.75E-06 O.OOEtOO l.llE-08 6.10E+oo 
1.76E-00 O.OOE to0 252E-09 
4.40E-00 O.OOEtOO 6.29E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 1.51EtOl 
O.OOEtOO O.OOEtOO O.OOEtOO 1.61EtOl 
O.OOEtoo O.OOEtOO O.OOEtOO 9.10EtOO 

1.51EtOl 
1.43E-04 

O.OOEtOO O.OOEtOO 
O.OOEtoo O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOo O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



OF 0~00Of &P RISK ASSESSMENT SPREADSHEET - INHALATiON.(PAGE Tfi E ou6~ 
Site 8 - Goss Cova Landfill 4- 
EXPOSURE SCENARIO: Older Child Trespasser, RME 
DEfERMlNEHAZARDINOlCESANDCANCERRISK: 

I HAZARD INDM HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK I 

Benzo(a)anthracene 
Benzo(b)flucranthene 
Benzo(k)ffuoranthene 
Benzo(a)pyrene 
Dibenz(e.h)anthacene 
Indeno(l,2,3-cd)pyene 
Carbazole 
3,3-Dlchlaobenzldlne 
Dibenzofuran 
Al&in 
Dieldrin 
HeptacHorepotide 
Aroclors 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Manganese 
Marcury 
Nickel 
Vanadium 
Zinc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO gOOEt00 O.OOEtOO 
0.00Et00 gOOEt00 O.OOEtOO 
O.OOEtOO O.OOEtOO 6.75E-09 
BOOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
gOOEt00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 9.00EtOO 

UP- 
0.00EtOO 0.oOEtOO 

O.OOEtOO O.OOEtOO 3.42E-08 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 1.54E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 900EtOO O.OOEtOO 

n fMIF+nn (Lo- 

3.23E-02 
2.49E-04 O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 9.00EtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
gOOEt00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
gOOEt00 O.OOEt00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 9.00EtOO 9.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO gOOEt00 o.OOEtOO 
O.OOEtOO 900EtOO 900EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 9.00EtOO 

3.25E-02 0.00Et00 l.O3E-07 





RISK ASSESSMENT SPREADSHEET -.INCIDENTAL INGESTION OF SOIL 

0 
SITE NAME: Site,- Goss Cove Landfill 
LOCATION: NSB-NLCN. Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RE’SIDBJTS ARE CALCULATED BYTHIS SPREADSHEET 
USNG AGE-ADJUSTED EXPOSURE FACTORS. MPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Future Resident (Adult/Child) (Surface Soil), CTE 

RELEVANT EQUATIONS: IM = (C x IFadj x Fix BIO x EF)/(ATx CF) fFadj = (IRc x Efk)/BWc + (IRax EDa)/BWa 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE(MG/KG) 
IFadj = AGE-ADJUSTED SOlL lNGESTION FACTOR (MG YEAR/KG DAV) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BlOAVAlfABLfTY (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MGIKG) 
IRc = CHILD HGESTION RATE (MO/DAY) 
Efh = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
Efh = ADULT EXPOSURE WRATION (YEARS) 
BWa = ADULT BODY WEfGHT (KG) 

I 
ENTER INPUT PARAMETERS: 

IRc: :. : : ltiq 
Elk: :’ ::‘. :i 
BWc: ,‘:: ‘: ::.%. 
IRa: ::: ; ;:: : 1” St) 
E&: .j. :.: .: ..,. ., ‘f: 
f,Wa: :.‘, ..:. to 

IFadj: 16.33333 :. :. 
Fi: . . . . : ‘, 0.5, 

. . : 

&lONC): 

‘. ‘. 150 

3265 
AT(CARC): 25550 

DETERMiNE CONVERSION FACTORS: 

NONCARC = 4.2E-07 CARCIN = 5.4E-06 



RIS ASSESSMENT SPREADSHEET 
% 

- INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Sfte, Goss Cove Landfill 
EXPOSURE SCENARIO: Future Resident (Adult/Child) (Surface Soil). CTE 

CH EYICAL C (YG/KG) 

Benzo(a)anthracene 26 
Benzo(b)fluoranthene 21 
Benzo(k)fluaanthene 4.3 
Benzo(a)pyrene 11 
Dibenz(a.h)anthraoene 2.3 
ndeno(l,2,3-cd)pyen 5.1 
CXfbazola 0.8 
3,3’-Dichlorobenzidine 1.6 
Dibenzofuran 3 
Mdrin 0.011 
Diefdrin 0.02 
ieptachlw epoxide 0.012 
I\roclors 0.74 

LIFETWE 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTU 

BlOAVAtLABlLllY (MO/KG/DAY) (MO/KG/DAY) (MG/KG/DAY) (KGIDAYIMG) tNDEX CANCER RISK 

1 l.OQE-05 1.40E-06 7.30E-01 O.OOEtOO l.O2E-06 
1 6.79E-06 l.l3E-06 7.3OE-01 O.OOEtOO 6.25E-07 
1 1.6OE-06 2.31E-07 7.30E-02 O.OOE+OO 1.69E-06 
1 4.60E-06 5.92E-07 7.30E to0 O.OOEtOO 4,32E-06 
1 9.63E-07 1.24E-07 7.30E+OO O.OOEtOO Q.OQE-07 
1 2.13E-06 2.74E-07 7.30E-01 O.OOEtoo 2.00E-07 
1 3.66E-06 4.74E-07 200E-02 O.OOE f 00 9.47E-09 
1 6.7OE-07 6.6lE-06 4.5OE-01 O.OOE+OO 3.%7E-00 
1 1.26E-06 1.6lE-07 4.00E-03 3.14E-04 O.OOEtOO 
1 4.60E-09 5.92E-10 3.00E-05 1.50EtOl 1.53E-04 6.66E-09 
1 6,37E-09 l.O6E-09 5,00E-05 1.60EtOl 1.676-04 1.7?E-06 
1 5.02E-09 6.46E- IO 1.30E-05 Q.lOEtOO 3.66E-04 5.66E-09 
1 3.lOE-07 3.96E-06 ZOOE-05 7.7OEtOO _. 1.55E-02 smcar3,30E*-8 . - 

Mmony 
I\rsenic 
Barium 
Beryllium 
Dadmfum 
Zhomium 

7.2 O.OOE +OO 
11 1 4.60E-06 5.92E-07 3.00E-04 ISOEtOO 1.53E-02 6.66E-07 

146 1 6.lQE-05 7.96E-06 7.00E-02 6.65E-04 O.OOE+OO 
0.96 1 4.02E-07 5.17E-06 Ci.OOE-03 4.30EtOO 6.04E-05 222E-07 

1.6 1 7.53E-07 9.69E-06 5.00E-04 1.5lE-03 O.OOE+OO 
52.3 1 2.19E-05 2.ElE-06 5.00E-03 4.36E-03 O.OOE+OO 

M9E nn 

Manganese 
wercury 
Uickel 
rlanacflum 
!fnc 

255 
11.2 
55.9 
31.3 

2040 

l.O7E-04 
4.69E-06 
2.34E-05 
1.31E-05 
6.54E-04 
O.OOE+OO 
O.oOE+oo 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.ooEtOo 
O.OOE+Oo 
o.ooE+oo 
O.OOE+OO 
O.OOEtOO 
O.ooE+oo 
O.OOE+OO 

6.03E-07 
3.01 E-06 
1.66E-06 
l.lOE-04 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOE to0 
O.OOE+OO 

- 4,rcc-a 
3.00E-04 
2.00E-02 
7.00E-03 
3.00E-01 

1.56E-02 
l.l7E-03 
1.07E-03 
2.85E-03 
O.OOE+OO 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOE+OO 
O.OOE to0 
o.OoEtoo 
O.OOEtOO 
O.OOE+OO 
O.OOE to0 
O.OOE to0 

rOTAL RISK 4zw3E-wrl.YE-2 l?GaEGa $.gzp-L, 



RISK ASSESSMEHT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

SITE NAME: !3ite 8 - Goss Cove Landfill 
LOCATION: SNB-NLON, Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR OERMAL CONTACT WITH SOIL ARE CALCULATED BY THE 
FOLLOWING SPREADSHEETS USING AGE-ADJUSTED EXPOSURE FACTORS. ASUMPTIONS ARE OUTLINED BROW. 

EXPOSURE SCENARIO: Future Resldent (AUultKhlld) (All Salt), CTE 

I 
RELEVANT EQUATION: DE% = (C x SAadj x AF x ABS x EF x Fd)/(AT x CF) SAadj = (SAC x Elk)/BWc t (Sk x EDa)/BWa 

I 
WHERE: C = CONCENTRATION IN SOIL (MG/KG) 

SAC = CHILD SKIN SURFACE AREA (CM*‘2/DAY): 
Sba = ADULT SKIN SURFACE AREA (CM*‘2/DAY): 
EDc = CHILD EXPOSURE DURATION (YEARS): 
EDa = ADULT EXPOSURE DURATION (YEARS): 
BWc = CHILD BODY WEIGHT (KG): 
BWa = ADULT BODY WEIGHT WG): 
SAadj = AGE-ADJUSTED SKIN SURFACE AREA 

FACTOR (CM”2 YR/DAY KG) 
AF = ADHERENCE FACTOR (MG/CM**2): ..‘?.. 0.5 

ABS = ABSORPTION FRACTION: 
(DECIMAL FRACTION) 

Cd: 
Oioxins: 
PCBS: 

'. : : 0.01. 
:: .:. 6$!, 

. ‘.: 0.06 

Qi 

U 
EF = EXPOSURE FREQUENCY (DAYS/YEAR): 

. 

Fd = FRACTION OF SOIL FROM CONTAMINATE0 SOURCE 
AVAILABLE FOR DERMAL CONTACT 

AT = AVERAGING TIME (DAYS), NONCARCINOGENS: 
AVERAGING TIME (DAYS), CARCINOGENS: 

CF = CONVERSION FACTOR (UNITLESS) 

.:‘1.$!? 
:. . . . . . ‘.‘.‘. .; 0.6. 
: .:. .,. .:. :::r 

: : .:?‘.“j$j; 

25550 
l.ooE+06 

DETERMINE CONVERSION FACTORS: 

NONCARClN = 3.01E-06 CARCIN = 3.07E-07 



BSK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
;ite 8 - Goss Cove Landfill 
IXPOSUAE SCENARIO: Future Resident (Adult/Child) (All Soll), GTE 

ANNUAL LIFETIME 
ABSORPTION DOSE 

:HEMICAL 
AVERAGE DOSE RFD 

C (MGKG) 
CSF 

FRACTION (MGIKGIDAY) 
HAZARD 

(MGKGIDAY) (MGKGIDAY) 
INCREMENTAL 

(KGIDAYIMG) INDEX CANCER RISK 

iroclors 0.74 0.06 1.34E-07 1.72E-09 
iadmium 

2.00E-05 
1.8 0.01 5.42E-09 

++ li-%* &WE-03 
6.97E-09 

- a&-E; 
-3auG9a d?,ne-3 zzz ‘172E-l 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOo 
O.OOEtOO 

O.OOEtOO 

O.OOEtOo 
O.OOEtOO 

O.OOE+OO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOo 
O.OOEtOO O.OOEtOO 

O.OOEtOO 

O.OOEtOO 
O.OOEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOo 

O.OoEtoO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOE+OO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OQEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+oo 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOo 

O.OOEtOO 
O.OOEt 00 

O.OOEtOO 
O.OOEtOo 

O.OOEtOO 
O.OOEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOE+OQ 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOo 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEt00 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEt 00 
O.OOEtOO 

O.OOE+OO 
O.OOEtOO O.OOEtOO 

O.OOEtoO 

O.OOEtOo 
O.OOEtOO 

O.OOEtOO 
O.OOEtOo 

O.OOEtOO O.OOEtOO 

‘OTM RISK 3aiaEaE F$,gs-3 i5+2fsm Imz~-1 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES 

SllE NAME: Site 8 - Gcss Cove Lmdfll 
LOCATION: NSB-MON. ~otcn. CT 
DATE: OlR5/9ti 

HAU\RD INOES AND INCPEMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
TWO EXPOSURE ROUTES ARECONSIDERED: INCIDENTAL INGESTION AND DERMALCCNTACT. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Oldw ChWd Trespasser, CTE 

ly 

c 
c.2 

OJ 

RENCtS: 4 ,k, 1m 1992 

INGESTION: INGESTION: 

DERMAL CONTACT: DERMAL CONTACT: 

m INPUT PARAMETERS: m INPUT PARAMETERS: 

INGESTION: INGESTION: 

CR: CR: 
ET: ET: 

IEX - (CxCRxETxEFxEDY(BWxAT) 

WHEFE: C = SURFACE WAlEA CONCENTRATION (MC/L) 
CR - CONTACT RATE (LMR) 
ET = EXPOSURE TIME (HRSEVENT) 
EF - EXPOSURE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DlFtATlON (YEARS) 
BW - BODY WEIGHT p(Q) 
AT - AVERAOINQ TIME (DAYS) 

DAD = (DAerentxEVxEDxEFxA)/~WxAT) 

WHEFE: DAD = DERMALLY ABSORBED DOSE (MG,KG/DAy) 
DAevenl -ABSORBED DOSE PER EVENT (MGK%?Z/EVENT) 
EV = EVENT FREQUENCY (EVENTSIOAY) 
ED = EXPOSURE DLRATtON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT (CM*%?) 
BW - BODY WEIWT F(Q) 
AT = AVERAGING TIM (DAYS) 

0.05 CONVERSION EV: 
2 FACTOR (NONCAR) - 3.31E-04 ED: 

52 3 CONVERSION ;r: 

43 FACTOR (CARCIN) = 1.4% -05 twent: -... 

EF: 
ED: 
BW: 
AT(NOCN): 1095 tlw: 

AT(CAR): 25550 AT(NON): 
AT(CAR): 

FCR INORQANICS: DAwmt = KpxCxtwmtxCF 
FOR ORGANCS: IF event < I*, OAevent - ~pxCxCFx(5Tx1mmt/3.141GZfi54)**0.6 

If twent > t*, DAwcnt = Kp x C x CF x ((temt/(i + B)) + (2T x ((1 +%I)/(1 + El)))) 

WHERE: Kp - PERMEABIJTYCOEFFIUENTFR~ WATER t’.I%HR) 
C = CONCENTRATtON OF CHEMICAL IN WATER (Ma/L) 
mvent - DURATION OF EVENT @#/EVENT). 
CF = CONVERSION FACTOR (loo0 CM*‘3/t.) 
1. I TIME IT TAKES TO REkZH STEADY-STATE (HOUR) 
T = LAG TIM (HOUR) 
B - PARTlllONlNGCONSTANTDERVlDED BY BlJNGE MODEL (MMENSIOKESS) 

1 CONVERSION 
3 FACTOR (NONCAR) - 1.04EtOl 

52 
3150 CONVERSION 

2 FACTOR (CARCIN) = 4.47E-01 
43 

1095 
25550 



3ISK ASSESSMENT SPREADSHEET - SURFACE 
:Ite 8 - GossCwe tamlfYl 

WATER EXPOSURES (PAGE TWO] 

EXPOSURE SCENARIO: Older ChWd Trespasser. CTE 

:HEMICAL CONC. @G/L) 
OAMNIC OR 
INORGANIC? KP (CM/HR) I3 DAwat 

~rkhlcfoetkne 0.003 0 
W2-ehyhayl)phthalate 

1.3OEtOO 5.5cE-01 
0.003 

l.EOE-02 
0 1.OOEtO2 

2AOE-02 

2.1OE+o1 
1.4oE-07 

+qamY 0603029 0 3.3OE-02 1.3OEt01 

loal 
0.4OEto1 1.7OEto1 

1.77 
l.lcE-02 

1.77E-06 

I 
l.BoE+OO 5.14E-09 

I l.OOE-03 354E-08 

o.ooEtw 
o.ooE+w 
o.wEtuo 
O.WE+W 
o.wEtw 
o.wE+w 
o.ooEtw 
o.oEtw 
o.oLYs+w 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.oE+w 
o.wE+w 
o.ooE+w 
o.oE+w 
o.ccEtw 
o.oE+w 
o.ooEtw 
o.KE+w 
o.ooEtw 
o.ooEtw 
o.oEtw 
o.mxtw 
o.oEtw 
o.ooEtw 
o.ooE+w 
o.wEtw 
o.ocEtw 
o.wEtw 
o.wEtw 
o.oEtw 
o.ooEtw 
o.ooE+w 
o.oE+w 
o.ocE+w 
o.ooEtw 
o.wE+w 
o.ooEtw 



ISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAQE THREE) 
ite 6 - Gosscwe tEndltIl 
XWSURE SCENARIO: Older ch [Id Trespasser, CTE 
ALCUATE DOSES: 

ANNUAL ANNUAL 
INQESTION DERMN INGESTION DERMN 
DOSE DOSE RID RID HAZARD INDEX HAZARD INDEX TOTAL HAZARD 

:HEMICN (MQiKGIDAY) (MM(Q/DAY) (MQMGIDAY) (MM(Q/DAY) INQESTIDN DERMN INDEX 

khlaoelhene O.S4E-07 1.56E-06 E.wE -03 8.WE-03 1.86E-04 2.5SE-04 4.25E-04 
1q2-ettyhexyl)@rhak4e OME-07 1.85E-05 2.OcE-02 l.lcE-02 4.87E-05 l.SSE-03 1.73E-03 
eptachlw O.BlE-09 5.37E-08 5.OOE-04 5.m-w l.wE-05 l.O7E-04 1.27E-04 
aal 5.86E-04 3.69E-05 o.oE-02 4.wE-03 6.52E-03 8.21E-03 1.47E-02 

5eEx 5.63E-W-- 
0 o:ooEtw e o.wEtw 
0 o.ooE+w o.ooEtw o.ooEtw o.ooEtw - o.cc&tw 
0 o.wE+w o.wE+w o.ooE+w o.oEtw o.oEtw 
0 o.ooE+w o.ooEtw o.ooE+w o.oEtw o.olEtw 
0 o.ocE+w o.ooE+w o.ooEtw o.ocE+w o.ooEtw 
0 o.ooEtw o.ocEtw o.ooE+w o.ocEtw o.ooEtw 
0 o.ooEtw o.ocEtw o.ooEtw o.oE+w o.ocEtw 
0 o.wEtw o.ooE+w o.ooE+w o.ooEtw o.wEtw 
0 o.oE+w o.ciE+w o.wEtw o.oEtw o.oEtw 
0 o.oE+w o.oxtw o.ooEtw o.ooE+w o.oEtw 
0 o.ooE+w o.wEtw 0.0s tw o.oEtw o.ooE+w 
0 o.ooE+w o.wEtw o.oE+w o.ooE+w o.wE too 
0 o.wEtw o.ooEtw o.wEtw o.ocE+w o.orx+w 
0 o.ooEtw o.wEtw o.ooEtw o.wEtw o.ooEtw 
0 o.wE+w o.wEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.wEtw o.ooEtw o.wE+w o.wE+w o.ooE+w 
0 o.ooE+w o.c& tw o.ooEtw o.ooE+w o.ooEtw 
0 o.occ+w o.ooEtw o.wEtw o.oEtw o.oEtw 
0 o.oiEtw o.ooEtw o.oc&tw o.ooE+w o.wEtw 
0 o.ocE+w o.wEtw o.ooE+w o.ooE+w o.oaz+w 

0 o.ooEtw o.wEtw o.ooEtw o.cstw o.wE+w 
0 o.ocEtw o.ooEtw o.ooEtw o.ocs too o.wE+w 
0 o.wEtw o.oLEtw o.ocE+w o.ooEtw o.oEtw 

0 o.ooEtw o.ooEtw o.ooE+w o.wEtw o.ooE+w 
0 o.ooEtw o.oEtw o.ooEtw o.wEtw o.ccEtw 

0 o.ooEtw o.ooEtw o.oE+w o.ooEtw o.oE+w 
0 o.ooEtw o.oEtw o.ooE+w o.ooE+w o.ooEtw 
0 O.WE+W o.wEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.oQE+w o.wEtw o.ooEtw o.ooEtw o.wE+w 
0 o.ooEtw o.ccEtw o.ooEtw o.ooE+w o.ooE+w 

0 o.ocE+w o.wEtw o.ooEtw o.ooE+w o.oE+w 
0 o.ooE+w o.ooEtw o.ooEtw o.oEtw o.ooEtw 

0 o.ooE+w o.oaE+w o.ooE+w o.ooE+w o.wEtw 
0 o.ooEtw o.ooE+w o.ooE+w o.ocE+w o.ooEtw 

0 o.ooEtw o.ooEtw o.ooE+w o.wEtw o.ooEtw 
0 o.oobw o.oEtw o.ooE+w o.ooEtw o.ooEtw 

0 o.ooE+w o.ooEtw o.ooEtw o.ocetw o.ooEtw 

0 o.ooEtw o.oc&+w o.ooEtw o.ccEtw o.ooEtw 
0 o.ooE+w o.ooE+w o.ooE+w o.ooEtw o.ooEtw 

0 o.ooEtw o.wEtw o.ocEtw o.ooEtoo o.ooEtw 
0 o.ooE+w o.ooEtw o.wE+w o.ooEtw o.oEtw 

DTN RISK - CI75a-3- Ia o3E-2 - /,70-L-2 



ISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PA<3E FOUR) 
Its 8 - GossCove I.andllll 
XPCSUf3E SCENARID: Older olYd Treqmssm, CTE 
ALCUATE INCREMENTALCANCER RISKS: 

LIFETIME AVERAGE LIFETIME AVERAGE CSF CSF 
INGESTION DOSE DERMAL DOSE INGESTION DERMAL CANCER RISK CANCER RISK 

:HEMICN (hlG/KWDAY) (MCMKUDAY) (KQIoAYlMG) @CQtDAY/MQ) INGESTION DERMN CONTACT 

~ichlaoetime 4.26-08 
I?@-ehyhexylplhare 4.28608 
epkhla 4.12E-10 
urn 2.516-05 

0 o.oE+w 
0 

0 
0 
0 
0 
0 

x 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
0 

o.ooEtw 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.oE+w 
o.ocEtw 
o.ocE+w 
o.ooEtw 
o.wEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ooctw 
o.oaE+w 
o.ooEtw 
o.wEtw 
o.ooE+w 
o.ooE+w 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 
O.OOE+W 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ocE+w 
o.ocE+w 
o.oaE+w 
o.wE*w 
o.ooE+w 
o.ooE+w 
o.chE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ocEtw 
o.ooEtw 
o.ooEtw 

o.ooEtw 
o.ccEtw 
o.wEtw 
o.ooE+w 
o.ocE+w 
o.ooE+w 
o.wE+w 
o.ooE+w 
o.ooE+w 
o.wEtw 
o.ocE+w 
o.c4E+w 
o.cs+w 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ocetw 
o.wE+w 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.wE+w 
o.wE+w 
o.ooEtw 
o.ocEtw 
o.oE+w 
o.oE+w 
o.oaEtw, 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.wE+w 

l.loE-02 4.69fz-10 7.33E-10 
2.!xE-02 5.96E-10 l.SeE-03 
4.5cEtw l.mz-09 1.03E-m 

o.oce+w o.wE+w 

o.olE+w 
o.ooE+w 
o.ocE+w 
o.ooEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.MIE+w 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ccE+w 
o.oE+w 
o.ooEtw 
o.ooE+w 
o.oEtw 
o.wE+w 
o.ooE+w 
o.wE+w 
o.oaY+w 
o.oaz+w 
o.wE+w 
o.orx+w 
o.oEtw 
o.wE+w 
o.ooE+w 
o.ocEtw 
o.ooE+w 
o.ouztw 
o.ooEtw 
o.ooE+w 
o.ooE +w 
o.ooE+ii 
o.oE+w 
o.ooE+w 
o.ooE+w 
o.wxtw 
o.ooEtw 
o.oIE+w 

o.wE+w 
o.o06+w 
o.ooEtw 
o.wE+w 
o.ocE+w 
o.ooE+w 
o.wE+w 
o.wE+w 
o.oE+w 
o.wE+w 
o.oEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.oE+w 
o.oE+w 
o.wE+w 
o.oEtw 
o.wE+w 
o.oIEtw 
o.ocE+w 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.oE+w 
o.ooE+w 
o.ooE+w 
o.wE+w 
o.oaE+w 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.wE+w 
o.ooE+w 
o.wEtw 
o.ooE+w 
o.wE+w 
o.oaztw 
o.ox+w 
o.oIxtw 
o.oE+w 

TOTAL 
CANCER Rl5K 

1.2oE-05 
2.04E-05 
1.22E-05 
o.wEtw 

o.wEtw 
o.wE+w 
o.ooE+w 
o.ooEtw 
o.ocE+w 
o.ouE+w 
o.ooEtw 
o.ooEtw 
o.oE+w 
o.ocEtw 
o.wEtw 
o.wEtw 
o.ocEtw 
o.oE+w 
o.wEtw 
o.ccEtw 
o.ooEtw 
o.ooEtw 
o.oaE+w 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wE too 
o.ooEtw 
o.ooEtw 
o.oaz+w 
o.ooEtw 
o.ooE+w 
o.oatw 
o.occtw 
o.ooE+w 
o.ooEtw 
o.ocEtw 
o.ooE+w 
o.wEtw 
o.oE+w 
o.wEtw 
o.oEtw 
o.oEtw 
o.wEtw 

DTN RISK 2.92E-OS 3.oSE-on 3.35E-05 
, 

3 



RISK ASSESSMENT SPREADSHEET - INCIDl3ITAL INGESTION OF 8611 SEDIMENT 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/98 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
MPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EKPOSURE SCWARIO: Older Child Trespasser, CTE 

RELEVANT EQUATION: IEX=(CxIRxFixB10xEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN,&fk SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE WRATION (YEARS) 
BW = BODY WEfGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLlM 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: : sb’ 
EF: 52 
Fi: .::. ,:.I:., O.$. 
ED: ” ,, ,,, ‘.::, ‘-3’ 
Bw: 43 
AT(CAR): 25556 
AT(NON): ,‘.. . . :;‘fO9$ 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: O.OOEtOO (AVG ANNUAL 00%) CF: 6.26E-06 (AVG ANNUAL DOSE) CF: 3.55E-09 



WSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OFAm (PAGE TWO) 
Me 8 - Goss Cove Landfill 
XPOSURE SCENARIO: Older Child Trespasser. CTE 
VLCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 
:HEMICAL C(MG/KG) BlOAVAfLAElLlTY DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAYIMG) 

3enzo(a)anthracene 1.6 
3enzo(b)fluaanthene 1.7 
3enzo(k)ffuaanthene 0 
3enzo(a)p~ene 2.1 
Iibenz(a,h)anthaoene 0.56 
ndeno(l,2,3-od)pyene 1.3 
:arbazole 0 

1.33E-07 O.OOEtOO 5.66E-09 7.30E-01 
1.4lE-07 O.OOEtOO 6.03E-09 7.30E-01 
O.OOE+OO O.OOEtOO 0.00Et00 7.30E-02 
1.74E-07 O.OOEtOO 7.45E-09 7.30Etoo 
4.64E-00 O.OOEtOO l.QQE-09 7.3OEtOO 
l.OBE-07 O.OOEtOO 4.6lE-09 7.30E-01 
O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 

langanese 
flercury 
lickel 
-haIlium 
lint 

212 1 1.76E-05 O.OOEtOO 
0 1 O.OOE+OO O.OOEtOO O.OOEtOO 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 2.00E-02 

1.2 1 9.94E-06 O.OOEtoO 4.26E-09 6.00E-05 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-01 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 

0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4SOE-01 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 4.00E-03 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 3.00E-05 MOE+01 
0 1 O.OOEtOO O.OOEtOO O.OOEtoo 5.00E-05 1.60EtOl 
0 1 O.OOE+OO O.OOEtoO O.OOEtoo 1.30E-05 Q.lOEtOO 

1.3 1 1.06E-07 O.OOEtOO 4.6lE-09 2.00E-05 ul3eFrw if%+o* . 
4 

0 1 O.OOEtOO o.ooEtoo O.OOEtOO 4.00E-04 
44.4 1 3.66E-06 O.OOEtoO 1.56E-07 3.00E-04 1.50EtOO 

0 1 O.OOE+OO O.OOEtOO O.OOE+OO 7.00E-02 
0.42 1 3.46E-06 O.OOEtoO 1.49E-09 5.00E-03 4.30EtOO 

0 1 O.OOE+OO O.OOEtOO O.OOEtoo 5.00E-04 
32.7 1 2.7lE-06 O.OOE to0 l.l6E-07 5.00E-03 

~&+y------‘~-fjo~qy-----‘-- 

l,3’-Dichlorobenzidine 
Nbenzofuran 
Udrfn 
liefdrin 
ieptachlor epotide 
~roclors 

Mmony 
\rsenic 
Mum 
3eryllium 
:admi.rm 
Xvomium 

\ 
/ 

. 
*\ 

9 
i 



RISK ASSESSMENT SPREADSHEET - INCIDmTAL INGESTION OF 
r 

(PAGE THREE) 
Site 8 - Goss Cove Landfill 
EXPOSURE SCENARIO: Older Child Trespasser, CTE 
DEl-ERMHE HAZARD INMCES AND CANCER RISK: 

HAZARD INDEX HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)anfhracene 
Benzo(b)fluoranfhene 
Benzo(k)flucranfhene 
Benzo(a)pyrene 
Dibenz(ah)anthacene 
Indeno(l,2,3-cd)pyene 
Carbazole 
3,3’-Dichlorobenzldlne 
Dibenzofuran 
Aldrin 
Dieldrin 
Heptachlor epotide 

~ Aroclors 

Antimony 
Arsenic 
Barium 
Esryllium 

~ Cadmium 
~ Chomium 

“ken- 
Manganese 
Mercury 
Nickel 
Thallium 
ZlflC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.OOEtOO O.OOEtOO 4.15E-09 
O.OOEtOO O.OOEtOO 4.41 E-09 
O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 544E-06 
O.OOEtOO O.OOE to0 1.45E-00 
O.OOE to0 O.OOEtOO 3.37E-09 
O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO 0,OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO o.ooEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
5.36E-03 O.OOEtOO 

1.23E-02 O.OOEtOO 2.36E-07 
O.OOEtOO O.OOEtOO O.OOEtOO 
6.96E-06 O.OOEtOO 6.41E-09 
O.OOEtOO O.OOEtOO O.OOEtOO 
5.42E-04 O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
1.24E-03 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL - S,Oash O.OOEtOO -aeN+fw 3,2$3E9 

Revl -h+42 





RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SEDIMENT 

SlTE NAME: Site 8 - GOBS Cove Landfill 

LOCATION: NS3-NON, C3oFon, CT 
DATE: orl=rss 

QUANTlTATlVE EVALuATl CN PERFORMED FOR CADMUM, DIOX)NS, AND PCBS ONY. 
MPOSURES TO OTHER CHEM CA3 OF CONCERN ARE ADDRESSED WPLITATIVELY. 

EXPOSURE SCENARIO: Older Child Trespasser, CTE 

RELEVANT EQlJATICN: CEX= (CxS4xAFxABSxEFxEO)/(BWxATx1E6) 

#t-WE: C = CONCENTRATION IN SEZDIMENT (h&KG) 
.%I = YOUTH 9(IN SlRFACE AREA (SQ CIWDAY): 
W = ADUTSKlN SUEACEAREA (SQ CM/DAY): 
AF = ADHEFIENCE FACTOR (MG’SQ CM): 

ABS = ABSORPTION FRACTION: Cd: 
(DECIMAL FRACTION) Dioxins: 

PCBS: 

3164 

0 
0.2 

0.01 
0.03 
0.08 

EFl = YOUTH MPOSURE FREQUENCY @AYS/YE!AR): 
EFP = ADUT EXPOSLRE FREQUENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DURATION (YEARS): 
ED2 = AJJUT EXPOSURE WRATION (YEARS): 

. ..ti? 
,.. :,, .: I, 

.:.. ‘..:. 3 . . .,...Y . . . . 
: : 

Fd = FRACTION OF SOIL FROM SOUFICE AVAJLABLE ,::..j:.. . . &i, 

FOR CERMA- CONTACT ..:. . 
!3Wi = BODY WEIGHT AWLESCENT (KG): . . . . .._ :.: 43 

BW = BOOY WEIGHT ACUT KG): 
AT1 = AVERAGING TIME (DAYS), NCbJCARCINOGENS (YCIJTH): : .:. ., 

AT2 = AVERAGINGTIME PAYS), NONC!ARCINO(;ENS (ADUT): 
:.j .j$: 

%: ,I’. : 1366 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 

XTERMINE CONVERSION FACTORS: 
DEX = (C)*(SASQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAR)*(EDYEARS)/(AT DAYS)/(mKG)/(l KG/IEG MG) 

DOSEywh = (CFl)*(C)* @ES) CFI = 1.04E-06 CANCER FISK = (CF3)*(C)*(ABS) 
DOSEadult = (CF2)*(C)*(ASS) cF2= O.OOE+OO 

G=3= 4.47E-08 



IISK ASSESSMENT St=REAOSHEET - DIRECT DEAMAL CONTACT ,THf$!it 
iHe 8 - Qoss cove Lalml 

XPOSLJRE SCENARIO: Older Chlid Trespassa. CTE 
XCUATE DOSES: 

ABSORPTION ANNUPL YOUTH ANNURS- ADLLT LIFETIME AVERAGE RFD 
WEMCAL C MWG) FRACTION OoSE WGM.3DAY) W= (MGKWAY) WSE (MGKWAY) [MG/KW) (KGykY,MG) 

roCloTS 1.3 0.06 8.14E-08 O.OOE+OO 3.49E-09 -F?9l3w IIa-~~ 
bdmlum 

2.00E-05 
0 0.01 O.OOE+OO 0.00E+00 0.00E+00 *158Ea5 L?lSE--5 . 

O.OOE+OO 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+00 O.OOE+OO 0.00E+00 
O.OOE+OO 0.00E+00 0.00E+00 
0.00E+00 0.00E+00 O.OOE+OO 
O.OOE+00 o.ooEl-00 o.ooE+00 
O.OOE+OO 0.00E+00 O.OOE+oo 
0.00E+00 O.OOE+OO o.oOE+Oo 
O.OOE+OO O.OOE+00 0.00E+00 
O.OOE+OO o.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+00 O.OOE-l-00 
O.OOE+OO O.OOE+OO O.OOE+OO 
o.ooE+oo O.OOE+OO 0.00E-!-00 
0.00E+00 O.OOE+OO O.OoE+oO 
O.OOE+OO 0.00E+00 0.00E+00 
O.OOE+OO o.OOE+OO 0.00E+00 
O.OOE-l-00 0.00E+00 O.OOE+OO 
0.00E+00 O.OOE+-00 O.OOE+00 
O.OOE4-00 O.OOE+OO 0.00E+00 
O.OOE4-00 0.00E+00 0.00E+00 
o.ooE+00 o.OOE+oo 0.00E+00 
0.00E+00 0.00E+00 O.OOE+oO 
o.ooE+00 0.00E+00 0.00E+00 
O.OOE-l-00 0.00E+00 0.00E+00 
o.ooE+oo O.OOE+OO O.oOE+OO 
O.OOE+OO o.ooE+oo O.OOE+OO 
0.00E+00 O.OOE+OO O.OOE-l-00 
o.ooE+oo O.OOE+OO O.OOE-l-00 
O.OOE+OO O.OOE+OO O.OOEtOo 
O.OOE-l-00 O.OOE+OO 0.00E+00 
O.OOE+OO o.OOE+oO O.OOE+OO 
0.00E+00 0.00E+00 O.oOE+OO 
O.OOE+OO o.ooEsoo 0.00E+00 
0.00EC00 O.OOE+OO O.OOE+OO 
0.00E+00 0.00E+00 O.OOE4-00 
O.OOE+OO O.OOE+OO 0.00E-+00 
O.OOE+OO 0.00E+00 0.00E-b00 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH 
P 

(PAGE THREE) 
Sits 8 - Qorr Cove Landhll 1 _ _ _ _ 
~POSURE SCEN+@IO: Older Child Trespasser, CTE 
ETERMlhE HAZARO INDICES /‘ND CANCER RISK: 

ZHEMlCPL 

tOClUS 

Cadmium 
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 

x 
0 
0 
0 
0 
0 

4.07E-03 
0.00Et00 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0*00E+00 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00E-+00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.OOEtOO 
0.00E+00 
O.OOEtOO 
0.00Et00 
0.00E+00 
o.ooE+oo 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
0.00E-+00 
0.00Et00 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
0.00Et00 
0.00Et00 
0.00E+00 
0.00Et00 
0,00E+00 
0.00Et00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.OOE+oo 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOEtOO 
o.ooEt6o 
0.00Et00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00E+00 
0.00Et00 
0.00Et00 
O.OOE+OO 

I . - 3,lt9e-y ?f+ 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
O.OOE+OO 
0.00E+00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
0.00E+00 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
O.OOEtOO 
0.00E+00 
O.OOE+OO 
0.00E+00 
0.00E+00 
O.OOEtOO 
O.OOE+OO 
0.00Et00 
O.OOEtOO 
0.00E+00 
0.00E+00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 

0 O.OOE+OO 0,OOEtOO O.OOE+OO 

-0TAL 4.07E-03 0.00Et00 .2asE4w 3.119 E-9 

HAZARD INDEX HAZAFID INDEX 
YOUTH ACXkT 

INCREMENTAL 
CANCER FISK 





C 
c 
C 

C 
- 

AlSK ASSESSMENT SPREADSHEET - INHALATION Of OfimoR A,h/mr 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES MROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

MPOSURE SCENARIO: Future Resident (Adult/Child), CTE 

REFER64CE: EPA, DECEMBER 1989 

RELEVANT EQUATION: IEX= (CxIRxETxEFxED)/(BWxAT) 

WHERE: C = MEAN CONCB(TRATION IN AIR (MGlM3) 
IR = INHALATION RATE (M3/HOUR) 
ET = EXPOSURETIME (HOURS/DAY) 
EF = IXPOSURE FREQUENCY (DAYS/YEAR) 
ED = EXPOSURE DURATlON (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUM: 

IRE ,::i:. : ..‘f)&ig: II3 0 
EF: ..: ~.:...::‘:::&j~~ 
m y :‘:jl:::; -.,$$ 

EF: .: ...,. ,,I’ 

ET: 
.:., 
., : :i 

ED: .::),.~;i,;,;~:‘- b; EDI ‘I. . . i.:. ;f 

70 
&AR!: ,.... ,, 

1 
25550 ~&AR): 25550 :. 

ATwON): :.. .:.:.;.; ,326s: ATflON): ‘::.‘.. ,365 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: 

CF: 1.83E-01 (AVG ANNUAL DOSE) CF: O.OOE+OO (AVG ANNUAL DOSE) 
CF: 2.35E-02 (LIFETIME DOSE) 



RISK ASSESSMENT SPREADSHEFT - INHALATION 
Site 8 - Goss Cow Landfill 
EKPOSURE SCENARIO: Future Resident (Adult/Child), CTE 
CALCULATE DOSES: 

C (mglkg) C (MG/M3) 

Benzo(a)anthracene 28 4.86E-07 
Benzo(b)fluoranthene 21 3.76E-07 
Benzo(k)flucranthene 4.3 7.74E-00 

11 1.96E-07 
Dibenz(e+h)anthracene 2.3 4.14E-06 
Indeno(l,$$-cd)pyene 5.1 Q.iBE-06 

6.8 1.58E-07 
3,3-Diohlotobenzidine 1.8 2.66E-06 

3 5.40E-08 
0.011 1.96E-10 

0.02 3.60E-10 
Heptaohlor epoxide 0.012 2.16E-10 

YOUTH ANNUAL ADUT ANNUAL LlFETlME AVERAGE RFD CSF 
DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) 

O.OOEtOO 6.57E-06 i.lOE-06 
O.OOEtOO 8.92E-08 8.90E-09 
O.OOEtOO 1.42E-08 1.62E-09 
O.OOEtOO 3.63E-06 4.68E-09 6.10EtOO 
O.OOEtOO 7.58E-09 9.75E-10 
O.OOEtOO 1.86E-06 218E-09 
O.OOE to0 2.90E-08 3.73E-09 
O.OOEtOO 5.27E-09 6.78E-10 
O.OOE to0 Q.EQE-09 1.27E-09 
O.OOEtOO 3.83E-11 4.88E-12 1.51EtOl 
O.OOEtOO 6.59E-11 8.47E-12 1.81EtOl : 
O.OOE to0 3.95E-II 5.08E-12 Q.lOEtOO 

3.14E-10 

1.51EtOl 

Nickel 
Vanadium 
Zinc 

11.2 2.02E-07 O.OOE+OO 3.89E-08 4.75E-09 8.57E-05 
55.9 1.01 E-06 O.OOEtOO 1.84E-07 2.37E-08 
31.3 5.83E-07 O.OOEtOO l.O3E-07 1.33E-08 

2040 3.67E-05 O.OOEtOO 6.72E-08 0.84E-07 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OoEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INHALATlONkPAGE *F qJ$g- M-/Pu5-f- 
site 6 - Goss Cove Landfill 
EXPOSURE SCENARIO: Future Resident (AdultfChild). CTE 
DETERM#E HAZARD INDICES AND CANCER RISK 

HAZARD INDEX 
CHEMICAL 

HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

1 Benzo(a)anthracene O.OOEtOO O.OOEtOO O.OOEtOO 
Benzo(b)lluoranthene O.OOEtOO O.ooEtOO O.OOEtOO 
Benzo(k)Huaanthene O.OOEtOO O.OOEtOO 

i Benzo(a)pwene 
O.OOE to0 

O.OOEtOO O.oOEtOO 284E-08 
Dibenz(ah)anthacene O.OOEtOO O.OOEtOO O.OOEtOO 
lndeno(1,2,3-cd)pyene O.OOEtOO O.OOEtOO 
Carbazole 

O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 

Q3-Dlchlaobenzldlne O.OOEtOO O.OOEtOO 
Dibenzofuran 

0.00Et00 
O.OOE tO0 O.OOEtOO O.OOEtOO 

Al&in O.OOEtOO O.OOEtOO 
Dieldrin 

7.04E-11 
O.OOEtOO O.OOEtOO 1.36E-10 

Heptachlor epoxide O.OOEtOO O.OOEtOO 
Aroclors 

4.63E- 11 
O.OOE to0 O.OOE tO0 O.OOE tO0 

Antimony O.OOEtOO O.OOEtOO 
Arsenic O.OOEtOO O.OOE tO0 
Baium 

7.04E-00 
O.OOE tO0 3.4lE-03 O.OOEtOO . 

Beryllium O.OOEtOO O.OOEtOO 3.42E-09 
Cadmium O.OOE tO0 l.O4E-04 
Chromium 

4.81E-09 
O.OOEtOO O.OOEtOO 9.31E-07 

Manganese O.OOEtOO 5.88E-02 O.OOEtOO 
Mercury O.OOEtOO 4.3lE-04 O.OOEtOO 
Nickel O.OOEtOO O.OOEtOO 
Vanadium 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 

Zinc O.OOE tO0 0.00Et00 O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOEtW 6.27E-02 l.O4E-66 





RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: 
LOCATION: 
DATE: 

0 
Site,,- Goss Cove Landfill 
NSB-NLON, Groton. CT 
01/25/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BYTHIS SPREADSHEET 
USNG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES lHR0UGl-f PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

D(POSURE SCBJARIO: Future Resident (AduWChild) (Surface Soil), RME 

RELEVANT EQUATIONS: IEX = (C x IFadj x Fi x 810 x EF)/(AT x CF) IFadj = (IRc x Elk)/BWc t (IRa x EDa)/BWa 

WHERE: C = MEAN CONCENTRATION IN SOL SAMPLE(MG/KG) 
IFadj = AGE-ADJUSTED SOfL NGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BIOAVAILABLR-Y (UNITLESS) 
EF = EXPOSUREFREQUWCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MO/KG) 
IRc = CHILD NGESTION RATE (MG/DAY) 
El3 = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHlLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT MPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEGHT (KG) 

ENTER INPUT PARAMETERS: 

BWa: .:. :.. ..I’ 

IFadj: 114.2857 
Fi: : ::’ , . . ..I’ A. 

&ONC): 
” ‘. .:150 

.10950 
AT(CARC): 25550 

DETERMN E CONVERSION FACTORS: 

NONCARC = 1.6E-06 CARCIN = 6.7E-07 



R’S@ ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site - Goss Cove Landfill 
EXdbSURE SCENARIO: Future Resident (Adult/Child) (Surface Soil), RME 

LlFETlME 
ANNUAL DOSE 

CHEMICAL 
AVERAGE DOSE RFD 

C (MGIKG) 
CSF 

BlOAVAlLARlLlTV (MG/KG/DAVJ 
HAZARD 

(MGIKGIDAY) (MGIKGIDAY) 
INCREMENTAL 

(KGIDAYIMG) INDM CANCER RISK 

!fenzo(a)antfxacene 28 1 4.07E-05 
3enzo(b)fluoranthene 21 

1.74E-05 
1 

7.30E-01 
3.29E-05 

O.OOEtOO 
1.4lE-05 

1.27E-05 

3enzo(k)fluaanthene 33 1 5.17E-05 
7.30E-01 O.OOEtOO 

2.21 E-05 
l.O3E-05 

Senzo(a)pyrene II 1 
7.30E-02 

1.72E-05 
O.OOEtoO 

7.39E-08 
1.82E-08 

libenz(a,h)antfvaoene 2.3 1 
7.30EtOO 

3.80E-08 
O.OOEtOO 

1.54E-08 
539E-05 

ndeno(l,2.3-cd)pyen 5.1 1 
7.30EtOO 

7.98E-08 
O.OOEtOO 

3.42E-08 
l.l3E-05 

7.30E-01 
3rrbazole 8.8 1 1.38E-05 5.90E-08 

O.OOEtOO 250E-08 

3,3’-Dichlorobenzidine 15 1 
Z.OOE-02 

2.35E-05 
O.OOEtOO 

l.OlE-05 
l.l8E-07 

libenzofuran 42 1 
4.!iOE-01 

8.58E-05 
O.OOEtOO 

2.82E-05 
453E-08 

Udrin 0.082 1 
4.00E-03 

9.7lE-08 
1.84E-02 

4.18E-08 
O.OOEtOO 

Iieldrin 0.13 
3.00E-05 

1 
1.50EtOl 

2.04E-07 
3.24E-03 

8.72E-08 5.00E-05 
8.24E-07 

reptachlor epoxide 0.092 1 1.44E-07 
l.8OEtOl 4.07E-03 

6.17E-08 1.30E-05 
1.40E-08 

\roclors 5.8 1 
S.lOEtOO 

9.0EE-08 
l.llE-02 

3.59E-06 
5.82E-07 

Z.OOE-05 4.54E-01 . . G3-w+w- q.md~ 
WC mn 

\rsenic 
2:82E-05 

121 1 1.89E-04 8.12E-05 
3arium 718 

3.00E-04 
1 

1.50EtOO 
l.l2E-03 4.80E-04 

8.3lE-01 
7.00E-02 

1.22E-04 

3eryllium 0.98 1 1.50E-08 
1.80E-02 

8.44E-07 
O.OOE to0 

5.00E-03 4.30EtOO 
:admkrm 20.7 1 3.24E-05 

3.01 E-04 
1.39E-05 

277E-08 

Xromium 298 1 
5.00E-04 

4.87E-04 
8.48E-02 

2.00E-04 
O.OOE to0 

5.00E-03 9.33E-02 O.OOEtOO 

danganese 771 
Aercury 

-zEz-- 
11.2 1 1.75E-05 

I’HE-nl 5.0=-z O.OOEtOO 

fickel 
75lE-08 

55.9 1 
3:00E-04 

8.75E-05 
5.84E-02 

3.75E-05 
O.OOEtOO 

lanadlum 
Z.OOE-02 

31.3 1 4.90E-05 Z.lOE-05 
4.38E-03 

7.00E-03 
O.OOEtoo 

Inc 2040 1 3.19E-03 
7.00E-03 

1.37E-03 
O.OOEtOO 

3.00E-01 
O.OOEtoo 

l.O8E-02 
O.OOEtOO 

O.OOEtOO 

O.OOEtOO 
O.OOE tO0 

O.OOEtOO 
O.OoEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE to0 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE tO0 

O.OOE to0 
O.OOE to0 

O.OOEtoO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOE to0 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OoEtoo 
O.OOEtOO 

O.OOE to0 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE to0 

O.OOEtOO 
O.OOE to0 

O.OOEtOO 
O.OOEtOO 

0.00E-t00 O.OOEtOO 

‘OTAL RISK 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

;ITE NAME: Site tl - Goss CoveLandfill 
.OCATION: SNB-NLON, Groton, CT 
IATE: 01/25/9S 

lAZARD INDICES AND INCREMENTAL ‘3NCER RISKS FOR DERMAL CONTACT WITH SOIL ARE CALCUATED BY THE 
‘CLLOWING SPREADSHEETS USING AGE-ADJUSTED EXPOSURE FACTORS. ASUMPTIONS ARE OUTLINED BELOW. 

iXPOSUAE SCENARIO: Future Resident (AdultlChlld) (All Soil), RME 

IELEVANT EQUATION: DEX = (C x SAadj x AF x ABS x EF x Fd)/(AT x CF) SAadj = (SAC x EDc)/BWc t (SAs x EDa)/BWa 

YHERE: C = CONCENTRATION IN SOIL (MGIKG) 
SAC = CHILD SKIN SURFACE AREA (CM**2/DAY): ..:: . . .I’ &.I94 
SAa = ADULT SKIN SURFACE AREA (CM’*2/DAY): ~.::.:.-3,rK?- 
Elk = CHILD EXPOSURE DURATION (YEARS): 

. . 
6 

EDa = ADULT EXPOSURE DURATION (YEARS): hi 
BWc = CHILD BODY WEIGHT (KG): .. -:-If! 
BWa = ADULT BODY WEIGHT WG): 70 
Skidi = AGE-ADJUSTED SKIN SURFACE AREA 2140.457 

FACTOR (CM”‘2YFVDAY KG) 
AF = ADHERENCE FACTOR (MG/CM**2): 1 

ABS = ABSORPTION FRACTION: Cd: 0.01. 
(DECIMAL FRACTION) Dioxins: 0.04 

PCBS: .‘.?.0.06 

EF = EXPOSURE FREQUENCY (DAYS/-YEAR): ;:,:::150 
Fd = FRACTION OF SOIL FROM CONTAMINATED SOURCE 

. . . . .:.. :f .“$I 
.:. .:::,j .,..: .:,:,:,:,:,:, 

AVAILABLE FOR DERMAL CONTACT . . . . . . . . .I. :: :: : . . . . . :, 
AT = AVERAGING TIME (DAYS), NONCARCINOGENS: ‘.‘. y;:q (-Jgso: 

AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOR (UNITLESS) l.oOEt06 

IETERMINE CONVERSION FACTORS: 

‘JONCARUN = 2.93E-05 CARCIN = 1.26E-05 



3ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
site ff - Goss Cove Landfill 
EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soll), RME 

ANNUAL LIFETIME 
ABSORPTION DOSE AVERAGE DOSE RFD CSF HAZARD 

SHEMICAL C (MGKG) FRACTION (MGKGIDAY) 
INCREMENTAL 

(MGIKGIDAY) (MGKGIDAY) QCG/DAY/MG) INDEX CANCER RISK 

voclors 5.6 0.06 1.02E-05 4.37E-06 2.00E-05 ---Pi-&o* 5.10E-01 
kdmium 20.7 0.01 Pl?wE-e dlge-.. 

- 0.76%- 
6.07E-06 2.60E-06 
O.OOEtOO O.OOEtOO 

- 4A3E-4 ;;i-;; 
O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 

iOOEt00 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
o.OOEtoo 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

0.00Et00 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
0.00Et00 O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

0.00EtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOE4-00 O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OoEtoo 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtoO 
O.OOEtOO 

0.00Et00 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtoo 

O.OOEtOO 
0.00Et00 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

.OTAl RISK * . - % 5.S -\ cl?l~_nc azE-( 



Site 6 - Goss Care Lmdlil 
NSB-KON. ~01~1. CT 
OlRW9 

HAU\RD INDCES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
lW0 EXPOSURE ROUTESARECONSIDERED: INCIDENTAL ImESTlON AND DEAMALCONTACT. 
ASSUMPTIONI ARE OUlLlNED BELOW. 

INGESTION: 

DERMAL CONTACT: 

INPUTPARAMETERS: 

INGESTION: 

CR 
ET: 
EF: 
ED: 
BW: 

IEX - (CxCRxETxEFxEDY(BWxAT) 

WHER: C = SURFACE WATER CONCENTRATION (MGIL) 
CR - CONTACT RATE LlJHRl 
ET = EXPOSURE TIME ‘(HRS,kVENTJ 
EF -EXPOSURE FREQUENCY (EVENTBPIEAR) 
ED = EXPOSURE DLRATION (YEARS) 
Bw - BODY WEIGHT KC+) 
AT - AVERAGINGTIME (DAYS) 

DAD = (DAwentxEVxEDxEFxA)/f3WxATl 

WHER? DAD = DERMALLY AESORBEO DOSE (MG6GIDAY-j 
Dkm’it - ABSOABEO DOSE PER EVENT (MQXXI*??/EVENT) 
EV - EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOBLRE FREWENCY (DAYS/fEAR) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT (CM*‘2) 
BW I BODY WEIWT F(Q) 
AT = AVERAGING TtM (DAYS) 

OERMPL CONTACT: 

0.05 CONVERSION EV: 
4 FACTOR (NONCAR) = 1.53E-03 ED: 

120 EF: 
10 CONVERSION A: 
43 FACTOR (CPRCIN) = 2.19E-04 tarelIt: -... 

AT(NDCN): 3850 
AT(CAFp: 25550 

NV: 
AT(NON): 
AT(CAR): 

FOR INCfiGANICS 
FOR ORGANCB: 

1 
10 

120 
3150 

4 
43 

3650 
25550 

DAevent = KpxCxtwmtxCF 
IF (went <I’, DImwit - ZKp~C~CFw@Txterern13.141@2B54)*‘ll.6 
IFtwent > r, OAwent = KpxCxCf=x((te/mt/(l + 6)) + (2Tx((1+38)/(1 + B)))) 

WHERE: Kp - PERMEABLlTYCOEFFlCiENTFROM WATER (CMMR) 
C = CONCENTRATION DF CHEMICAL IN WATER (MG/L) 
m’ent - DURATtON OF EVENT (HR/EVENT) 
CF = WNMRSION FACTOA (1OGU cM%i/I) 
1. - TIME IT TAKES TO REACH STEADY-STATE @tOuRI . , 
T = LAG TIM (HOUR) 
B - PARTlTlONlNGCONSTANTOERVlOED BY BUNGE MOOR (UMENSIOKESS) 

CONVERSION 
FACTOR(NC+iCAR) - 2.41E+Ol 

CONVERSION 
FACTOR (CARCIN) = 3.44E+GU 



o.oaz+w 
o.oE+oo 
o.ocE+w 
o.ouztw 
o.ooEtw 
o.ouztw 
o.oEtw 
o.wEtw 
o.MEtw 
o.ocetw 
o.wEtw 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.oEtw 
o.wEtw 
o.oLE+w 
o.wEtw 
o.oEtw 
o.oEtw 
o.oEtw 
o.ooEtw 
o.wEtw 
o.oEtw 
o.ooE+w 
o.!xEtw 
o.mtw 
o.ocEtw 
o.ocEtw 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.oEtw 
o.ooEtw 
o.ooE+w 
o.wEtw 
o.ofEtw 

I 

RISK ASSESSMENT SPREADSHEET - SURFACE 
Site S - Goss Cove lmdflil 

WATER EXPOSURES (PAGE TWO) 

EXPOSURE SCENARIO: Older Chikt Trespasmr. RME 

ORMNIC OR 
CHEMlCAL CONC. (JIG/L) INORGANIC? r 0-w T WV KP (CM/HA) 0 DAevat 

TftilOU?thene 0.003 0 
Bis(2-ehyheryl)phthaMe 

1.3oEtw 5.5oE-01 1.6oE-02 
0.003 0 

2.6cc -02 
1.ooE+o2 

2.43E-07 

IiqxtilU o.oooo5 
2.1cEto1 

0 
3.3CE-02 

9.4OE+Ol 
1.3cEto1 

1.7oEto1 
2.51E-08 

Barn 2.15 
l.lo!z-o2 

I 
1.QoE+00 1.25E-08 

l.coE-03 8.8oE-06 



RISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE THREE) 
Site 6 - Goss Cwe landfill 
EXFOSUR SCENARID: Older 01lld Trespassat, RME 
CALCUATE DOSES: 

ANNUAL ANNUAL 
INQEBTION DERMAL INQESTION 

I CHEMKW. 
DOSE DOSE 
(MM(GIDAY) (MM(Q/DAY) ’ ~3lWDAY) 

Trlchlcmehae 
Bls(2-etayhexyl~lhalate 
Hepbachlof 
BUW 

4.5QE-06 5.64E-06 e.coE-03 
4.5QE-M) 604E-05 2.ooE-02 
7.86E-06 3.02E-07 5mE-04 
3.2QE-03 2.07E-04 8.cG-02 

0 o.olxtw o.ooEtw 
0 o.oEtw o.ooEtw 
0 o.oEtw o.ooEtw 
0 o.ooEtw o.ooEtw 
0 o.oEtw o.wEtw 

DERMK 
RID 
(MQMWDAY) 

HAZAFKI INDEX 
INQESTION 

6.aaz-03 7.65E-a 
l.lof-02 22QE-04 
5.ocE-04 lmE-w 
4.5oE-03 3.66-02 

o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 

HAZARD INDEX 
DERYN 

9.74E-04 
5.49E-03 
6.04E-04 
4.6OE-02 

o.GcEtw 
o.wEtw 
o.oEtw 
o.oEtw 
o.ooEtw 

TOTAL HAZARD 
INDEX 

1.74E-03 
5.72E-03 
7.57E-04 
6.26Ea 
**- 
0:wEtw 
o.oEtw 
o.oEtw 
o.oEtw 
o.wEtw 
o.wEtw 

0 o.ooEtw o.ooEtw o.ocGtw o.ooEtw o.oEtw 
" OWE+00 Cl.KS+M) o.ocEtw o.ocEtw o.oEtw 
0 

_.__ - _- 
o.ocEtw o.wEtw o.ocEtw o.ooEtw o.ooEtw 

0 o.wE+w o.ooEtw o.ooEtw o.oEtw o.oaztw 
0 o.wEtw o.ooEtw o.ooEtw o.oEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.oEtw o.wEtw 
0 o.wEtw o.wEtw o.ooEtw o.ooEtw o.oEtw 
0 o.oiEtw o.ooEtw o.ocEtw o.ooEtw o.ccEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.oEtw o.wEtw 
0 o.ooE+w o.ooEtw o.ocEtw o.oEtw o.wEtw 
0 o.oaEtw o.ocEtw o.ooEtw o.wEtw o.ooEtw 
0 o.ccEtw o.ocEtw o.ooEtw o.oEtw o.oEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.wEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.cKEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ccEtw o.wEtw o.wEtw 
0 o.ooEtw o.ocEtw o.wEtw o.ooE+w o.ooEtw 

: 
o.ooEtw o.ooEtw o.ooEtw o.wEtw o.ooEtw 
o.ooEtw o.ocEtw o.wEtw o.oxtw o.oEtw 

x 
o.oEtw o.ooEtw o.ooEtw o.wEtw o.oEtw 
o.ooEtw o.ooEtw o.ooEtw o.ooEtw o.ccEtw 

0 o.ooEtw o.ooEtw OBOE too o.wEtw o.oEtw 
0 o.oetw o.ooEtw o.ooEtw o.cKE+w o.ocEtw 
0 o.wE+w o.ooEtw o.ooEtw o.ooEtw o.oEtw 
0 o.oaEtw o.ooEtw o.ooEtw o.ooEtw o.oEtw 
0 o.oEtw o.ooEtw o.ooEtw o.ooEtw o.oEtw 

8 
o.ooEtw o.ooEtoo o.ccEtw o.wE+w o.ooEtw 
o.oaEtw o.ooEtw o.oc6tw o.wEtw o.oaEtw 

0 o.oQEtw o.oEtw o.wEtw o.ooEtw o.cEtw 
0 o.ooEtw o.ooEtw o.wEtw o.ol?Etw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.wEtw o.ooEtw 
0 o.ooEtw o.ooEtw o.ooEtw o.mtw o.ooEtw 
0 o.oaEtw o.ooEtw o.ostw o.ooEtw o.ocetw 
0 o.ooEtw o.ccEtw o.ooEtw o.oEtw o.ooEtw 
0 o.ocEtw o.ooEtw o.wEtw o.ooEtw o.ocEtw 

TOTAL RISK -A76E--2- 5,?J\E-2 - 9m~.-% 



IISK ASSESBMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAM FOUR) 
ilte 6 - GossCwe ladfIll 
XPDSURE SCENARK): Older ChRd Trapasset, RME 
:.kCULATE INCREMENT/L CANCEA RISKS: 

LIFETIME AVERAQE LIFETIME AVERAQE CSF CSF 
INGESTtON DOSE OERMAL DOSE INGESTICON DERMAL CANCER RISK CANCER RISK 

:HEMICK 
TOTAL 

(MW<MAY) (MQKQ/DAY) (KQ/DAY/MQ) (KQIDAYIMQ) tN&STION OERMN CONTACT CANCER RISK 

rlchlaoethtme 6.55E-07 
ilsfZ-ehyhQxyl@Vh6iae 6.55E-07 
leplachla l.OSE-06 
am 4.7oE-04 

uxx- nc 
0 o.ooEtw 
0 o.oEtw 
0 o.oEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.wEtw 

x 
o.@xtw 
o.ocEtw 

0 o.ooEtw 
0 o.ooEtw 
0 o.wEtw 
0 o.oEtw 
0 o.wEtw 
0 o.ooEtw 
0 o.oEtw 
0 o.olxtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.oQEtw 
0 o.oEtw 

8 
o.wEtw 
o.oaEtw 

0 o.ooEtw 
0 o.ooEtw 
0 o.wEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ocEtw 
0 o.ocEtw 
0 o.ooEtw 
0 o.oEtw 
0 o.ooEtw 

6.35E-07 l.lOE-02 l.lOE-02 7.21E-08 Q.lE-09 1.64E-06 
6.63E-06 1.4OE-02 2.5oE-02 Q.l7E-OQ 2.16E-07 2.25E-07 
4.31E-06 4.5OEtw 4.!xEtw 4.92E-06 1.Q4E-07 2.43E-07 
2.Q6E-05 o.ooEtw o.oEtw o.oEtw 
*; 

o.ooEtw 0:ocEtw 
o.wEtw o.oEtw o.wE+w o.ooEtw 
o.ooEtw o.MKtw o.ocEtw o.ooEtw 
o.ooEtw o.oEtw o.ocEtw o.ooEtw 
o.wEtw o.oEtw o.wEtw o.ooEtw 
o.ooEtw o.ooEtw o.ooEtw o.wEtw 
o.ooEtw o.oEtw o.ocEtw o.ocEtw 
o.wEtw o.oEtw o.wEtw o.oEtw 
o.oE+w o.ooEtw o.ooEtw o.ooEtw 
o.wEtw o.ocEtw o.oEtw o.wEtw 
o.wEtw o.ccEtw o.ooEtw o.wEtw 
o.ocEtw o.oastw o.wEtw o.ooEtw 
o.ooEtw o.ooEtw o.oaztw o.ooEtw 
o.ooEtw o.ollEtw o.ooEtw o.ooEtw 
o.M1Etw o.ooEtw o.wEtw o.ocfitw 
o.ooEtw o.ooEtw o.oEtw o.oEtw 
o.ooEtw o.wEtw o.ooEtw 0.00Etw 
o.wEtw o.wEtw o.cuztw o.mtw 
o.ccEtw o.ooEtw o.ooEtw o.wEtw 
o.wEtw o.wEtw o.ooEiw o.c&tw 
o.ooE+w o.oEtw o.ouztw o.wEtw 
o.ooEtw o.ocEtw o.ocEtw o.ooEtw 
o.ooEtw o.oa!ztw o.wEtw o.wEtw 
o.ooEtw o.ooEtw o.oEtw o.ooEtw 
o.oEtw o.cxEtw o.ooEtw o.ooEtw 
o.oaEtw o.oc&tw o.wxtw o.ooEtw 
o.ooEtw o.ooEtw o.wEtw o.ooEtw 
o.wEtw o.oEtw o.oEtw o.ostw 
oacEtw o.oaEtw o.ovztw o.ooEtw 
o.ooEtw o.ocEtw o.oEtw o.wEtw 
o.mtoo o.wEtw o.mEtw o.oE tw 
o.ooEtw o.ooEtw o.ooEtw o.ooEtw 

0 o.oEtw 
0; o.ocEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.oEtw 
0 o.ooEtw 
0 o.oQEtw 
0 o.ooEtw 

o.wEtw 
o.oEtw 
o.ooEtw 
o.wEtw 
o.ooEtoo 
o.ocetw 
o.ooEtw 
o.wEtw 
o.oQEtw 

o.wEtw 
o.ooEtw 
o.oEtw 
o.wEtw 
o.wEtw 
o.ooEtw 
o.wEtw 
o.ocetw 
o.ooEtw 

o.ocEtw 
o.mtw 
o.oEtw 
o.ooEtw 
o.tnxtw 
o.oEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 

o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ocEtw 
o.ooEtw 
o.wE+w 
o.ooEtw 
o.ocfrtoo 
o.ocE tw 

OTN RISK 6.55E-06 4.1QE-07 4.65E-07 
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IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF W mbfw 

3ITE NAME: Site 6 - Goss Cove Landfill 
.OCATION: NSB-NLON. Groton. CT 
IATE: 01/25/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH PICAING :STION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BZLOW. 

EXPOSURE SCENAIIIO: Older Child Trespasser. RME 

tELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

i__--___ - _- 
SWl*tEM 

VHERE: C = MEAN CONCENTRATION IN 
P 

SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/ Vf34T) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAi4) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = BIOAVAIIABILITY 

:NTER INPUT PARAMETERS: 
mJLT: YOUTH: 

IR: 0 IR: 100 
EF: 1 EF: 120 
Fi: 1 Fi: 1 
ED: 1 ED: 10 
BW: 1 Bw: 43 
4T(CAR): 25550 AT(CAR): 25559 
4TFJON): 365 AT(NON): 3650 

)ETERMNE CONVERSION FACTORS: 
rDULT: YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: O.OoEtOO (AVG ANNUAL DOSQ CF: 7.65E-07 (AVG ANNUAL DOSE) CF: l.O9E-07 



Site 8 - Goss Cove Landfill 
EXPOSURE SCBJARIO: Older Child Trespasser, RME 
CALCULATEDOSES: 

C(MG/KG) 
YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE 

EIOAVAILABILITY DOSE (MGIKGIDAY) DOSE (MG/KG/OAY) DOSE (MG/KG/DAY) (MG/KG/OAY) 

7.30E-01 
7.30E-01 
7.30E-02 
7.30EtoO 
730EtOO 
7.30E-01 
2.00E-02 
4.50E-01 

247 1 l.BSE-04 O.OOEtOo 2.70E-05 3.00E-04 1.50EtOO 
0 1 O.QOEtOO O.OOEtOO O.OOEtOO 7.00E-02 

0.42 1 3.21E-07 O.OOEtOO 4.59E-00 !iOOE-03 4.30EtOO 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 5.00E-04 

51.2 1 3.91E-05 O.OOEtOO 5.59E-06 S.OOE-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOo O.OoEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 1 o.ooEtoo O.OOEtOO 
O.OOEtoo O.OoEtOo O.OOEtOO 
O.OOEtoo O.OoEtoo O.OOEtOO 
O.OOEtOo O.OoEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDt4TAL INGESTION OF 
Me 8 - Goss Cove Landfill 
EXPOSURE SCWARIO: Older Child Trespasser, RME 
IETERMME HAZARD INUCES AND CANCER RISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
3H EMICAL YOUTH ADULT CANCER RISK 

%nzo(a)anthracene O.OOE to0 O.OOEtOO 2.39E-07 
3enzo(b)fluaanthene O.OOEtOO O.OOE-l-00 2.63E-07 
3enzo(k)fluoranthene O.OOEtOO O.OOEtOO O.OOEtOO 
3enzo(a)pyrene O.OOE to0 O.OOEtOO 3.19E-06 
Iibenz(a,h)anthracene O.OOE to0 O.OOEtOO 7.26E-07 
ndeno(l,2,3-cd)pyene O.OOEtOO O.OOEtOO 1.12E-07 
:arbazole O.OOEtOO O.OOEtOO O.OOEtOO 
~,3’-Dlchlorobenzldlne O.OOE to0 O.OOEtOO O.OOEtOO 
Iibenzofuran O.OOEtOO O.OOEtOO O.OOEtOO 
Win O.OOEtOO O.OOEtOO O.OOEtOO 
liddrin O.OOEtOO O.OOEtOo O.OOEtOO 
ieptachlor epotide O.OOEtOO O.OOEtOO O.OOEtOO 
Iroclors 6.12E-02 O.OOEtOO 4.al+m- 3.6\&-7k 

--+MB3E+S9-~ 
Wimony O.OOEtOO O.OOEtOO 0.00EtOO 
\rsenio 6.29E-01 O.OOEtOO 4.05E-05 
Mum O.OOE to0 O.OOEtOO O.OOE to0 
3efyllium 6.42E-05 O.OOEtOO l.S7E-07 
:admium O.OOEtOO O.OOEtOO O.OOEtOO 
:Iromium 7.63E-03 O.OOE to0 O.OOEtOO 

%Ps --I_ ~.--“.-.--.1--..” ._L. --...- ..-.-. -~-~-.~eBEtoQ~~-----“.--~- 
--_ 

danganese O.OOEtOO 
lercury O.OOEtOO O.OOEtOO O.OOE to0 
Nickel O.OOE to0 O.OOEtOO O.OOEtOO 
rhallium 4.1 IE-02 O.OOEtOO O.OOE to0 
!ino O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

-0TAL -F--I)’ 2 ?,@&jsi,l O.OOEtOO - W&e;-5 





RISK ASSESSMENT SPREADSHEET - MRECT DEFiML CONTACT WlTH SEDIMENT 

SITE NAME: Sita 8 - Goss Cove Landfill 

LDCATION: NSB-NCN, Qamn, CT 
DATE: OlBm 

WANTITATIVE RlALlJATloN PERFORMED FOR CADMIUM, DIOXINS, AND PCBS ONY. 
EXPOStlRES TO OTHER CHEM CA-S OF CQWERN ARE ADDRESSED (WPLITATIVELY. 

EXPOSURE SCENARIO: Older Child Trespassa, AME 

RELEVANT EQWTION: DEX= (CxSAxAFxABSxEFxED)/(BWxATx1E6) 

dVt-ERE: C = CONCENTRATION IN SEDIMEM (M(iKG) 
341 = YOUTH SKIN SIRFACE AREA (SQ Ck@lAY): 3150 
W = ADUT SKIN SURFACE MEA (SQ C&l/DAY): 0 
A= = ADHERENCE FACTOR (MG’SQ CM): 1 

ABS = Al3SOFF’TlON FRACTION: 
(DECIMAL FRACTION) 

Cd: 0.01 
Dlculns: 0.03 
PCBS: 0.08 

EFI = YOUTH EXPO!5lJRE FREQUENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSURE FREWENCY (DAYS/YEAR): 
ED1 = YOUTH EXPOSURE DURATION (YEARS): 
ED2 = ADLl-T EXPGSlRE DURATION (YEARS): 
Fd = FAACTION OF SOIL FROM SOURCE AVAILABLE 

FOR OEFMPL CONTACT 
BWI = BODY WElGHT AWLESCENT (KG): 

’ BWZ = BODY WEIGHT AWLT a(G): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS (YCUTH): 
AT2 = AVERAGING TIME PAYS), NCNCARClNMiENS (ADUT): 
AT3 = AVERAGING TIME PAYS), CARCINOGENS: 

XTERMINE CONVERSION FACTORS: 
CEX = (C)*(SA SQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS,‘YEAR)*(ED YEARS)/(AT DAYS)/(BWKG)/(I KG/lEe MG) 

DOSEycuIh = (CFl)*(C)*(ABS) CFl = 2.41 E-05 CANCER RlSK = (CF3)*(C)*(bES) CF3= 3.44E-08 
WSEacblt = (ff2)*(C)*(ABS) cF2= O.OOEtOO 



EK ASSESSMENT SPRW\nSHEFT - DIRECT DERMAL CONTACT WITH 
life If - GOSS Cove Landfill 
#POSlJRE SCEMWIO: Older Child Trespasser, RME 
XCUATE DOSES: 

ZHEMICAL C M3W 
ASSOAPTlON 
FRACTION 

ANNUAL YWTH ANNUAL ADWT LIFETIME AVERAGE RFD 
DOSE WGKWDAYI DOSE MGIKG/DAY) Cm.E WIGKWAY) WWGIDAY) 

kCClCXS 
Admlum 

1.6 0.06 2.31 E-06 
0 0.01 0.00Et00 

O.OOE+oo 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEt 00 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OQEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+00 
Q.ooEtoQ 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et0Q 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Etoo 
Q.OOEt 00 
0.00Et00 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.0oEt00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.Q0Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00E+-00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
o.ooEt00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
O.OoEtOO 
0.00Et00 

3.30E-07 
O.OOEtOO 
O.OOEtOO 

2.00E-05 

0.00Et00 
O.OOEtOO 
O.OOEtOo 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtQO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
0.00Et00 
o.QQEtoo 
0.00Et00 
o.ooEt00 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOO . 
0.00Et00 
O.OOEtOO 
0.00Et00 
O.OOEtOO 



Rl9( ASSESSMENT SPREADSHEET - DlRECT DERMAL CONTACT WITH 
Pife 6 - 00s~ COVE Landfill 
EXPOSURE SCENARIO: Older Child Trespasser, RME 
XTERMINE HAZAfU INDICES AND CANCER RI!%: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
2-lEMlCAL YOUI-H ADULT CANCER RlSK 

accclcxs 1 .16E-01 O.OOEtOO 
bdmlum O.OOEtOO O.OOEtOO 

- G.GoG*7* 
0:00Et00 

0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtQO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEt00 0.0QEt00 O.OOEtOO 
0 O.00Et00 O.OOEtOO 0.00Et0Q 
0 OBOE+00 0.00Et00 0.00Et00 
0 O.OOEtOO O.OOEtOO o.ooEtoo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 0.00Et00 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00E+00 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO 0.00Et00 
0 O.OOEtOQ 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEt00 0.00Et00 
0 O.OOEtOO 0.00Et00 0.00EtOf.l 

-0TPL l.l6E-01 0.00Et00 - b&oe-7 
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RISK ASSESSMENT SPREADSHEET - INHALATlON DF WOOR A\R/W$J- 

SITE NAME: Site 9 - Goss Cove Landfill 
LOCATION: NSB-NLCN, Groton, CT 
DATE: 01125/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EKPOSURES THROUGH INHALATION OF AMBIENT AIR ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Future Resident (A&t/Child), RME 

I REFERBJCE: EPA, DECEMBER 1989 
I 

I RELEVANT EQUATION: IEX=(CXIRXETXEFXED)/(BWXAT) 

r.3) W,.,,ZRE: C = MEAN CONCENTRATION IN AIR (MG/M3) 
I_-) . . IR = INHALATION RATE (MS/HOUR) 

t-.:-I ET = MPOSURETIM E (HOURS/DAY) 

IV 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

i- .: : 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 

..A AT = AVERAGING TIME (DAYS) 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH : 

IR: .‘:.I: ;::,o:s333~ 
EF: :, : :‘?.-:.350 
ET: 
ED: 

+...:‘:i:)~~~~ 
..,...... ,.., :,: so’.: 

:&AR): 
70 

25550 
AT(N ON): .: .:I.‘:-..: ::j 0,956 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUM: 

CF: 2.74E-01 (AVG ANNUAL DOSE) CF: 0.00Et00 (AVG ANNUAL DOSQ 

CF: l.l7E-01 (LIFETIME DOSE) 



OF olnom?. kuz-/~~~ 
RISK ASSESSMENT SPREADSHEET - INHALAllONh(PAGE TWO) 
Site 8 - Goss Cove Landfill 
MPOSURE SCENARIO: Future Resident (Adult/Child), RME 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFf3lME AVERAGE RFD CSF 
CHEMICAL C @w/b) C(MG/M3) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MQIKQIDAY) (YGIKGIDAY) (KG-DAY/MO) 

Benzo(a)anttvacene 26 4.68E-07 O.OOEtOO 1.28E-07 5.49E-06 
Benzo(b)fluaanthene 21 3.76E-07 0.00Et00 l.O4E-07 4.44E-06 
Benzo(k)fluoranthene 33 5.94E-07 0.00Et00 1.63E-07 6.97E-08 
Benzo(a)pyene 11 l.S0E-07 0.00Et00 5.42E-06 232E-08 6.10EtOO 
Dibenz(a,h)anthraoene 2.3 4.14E-08 0.00Et00 l.l3E-08 4.86E-09 
Indeno(l,2,3-cd)pyene 5.1 9.18E-08 O.OOEtOO 2.51E-08 l.O8E-08 
Carbazole 6.6 1.50E-07 0.00Et00 4.34E-08 1.86E-06 
3.3-Dichlaobenzidine 15 2.70E-07 O.00Et00 7.39E-08 3.17E-06 
Dlbenzofuran 42 7.56E-07 O.OOEtOO 2.07E-07 0.07E-00 
Aldrin 0.062 l.l2E-09 O.OOEtOO 3.06E-10 1.31E-10 1.51EtOl 
Dieldrin 0.13 2.34E-09 O.00Et00 6.41E-10 275E-10 1.61EtOl 
Heptachlorepoxide 0.092 1.66E-09 O.00Et00 4.54E-10 1.94E-10 9.10Et00 
Aroclors 5.6 l.O4E-07 0.00Et00 2.86E-06 1.23E-08 

-_--.&‘.- 

,Antimony 
'Arsenic 
Barium 
Beryllium 

,Cadmium 
Chomium' 

121 2.18E-06 0.00E+00 5.96E-07 256E-07 1.51EtOl 
716 1.296-05 0.00Et00 3.53E-06 1.51E-06 1.43E-04 

0.96 1.73E-06 0.00Et00 4.73E-09 203E-09 640EtOO 
20.7 3.73E-07 0.00Et00 1.02E-07 4.37E-08 5.71E-05 6.30EtOO 
296 5.36E-06 0.00Et00 1.47E-06 6.30E-07 4.20EtOl 

Manganese 
Mercury 

:Nickel 
Vanadium 
Zinc 

1.63E-06 1.43E-05 
11.2 202E-07 O.00Et00 5.52E-08 2.37E-08 8.57E-05 
55.9 l.OlE-06 O.OOEtOO 2.76E-07 l.l8E-07 
31.3 5.63E-07 O.00Et00 l.S4E-07 6.61E-08 

2040 3.67E-05 O.00Et00 l.OiE-05 4.31E-06 
0.00Et00 0.00Et00 O.00Et00 
0.00Et00 0.00Et00 0.00Et00 
0.00Et00 0.00Et00 O.OOEtOO 
0.00Et00 0.00Et00 0.o0Et00 
O.OOEt00 0.00Et00 O.OOEtOO 
0.00Et00 0.00Et00 0.00Et00 
0.00Et00 0.00Et00 0.00Et00 
O.00Et00 0.00Et00 0.00Et00 
O.00Et00 O.00Et00 o.ooEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.00Et00 0.00Et00 
O.00Et00 0.00ft00 O.00Et00 
O.00Et00 O.00Et00 0.00Et00 

‘. 
.,I 



06 0UT-i)~~ ,W/-~ 
RISK ASSESSMENT SPREADSHEET - lNHALAllONA AGE THREE) 
Site 8 - Goss Cove Landfill 
EKPOSURE SCWAAIO: Future Resident (Adult/Child), RME 
DETERMHE HAZARD INCXES AND CANCER RISK 

HAZARD IN DM HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH, ADULT CANCER RISK 

Benzo(a)anthracene O.OOEtOO 0.00Et00 O.OOE to0 
Benzo(b)fluoranthene O.OOEtOO O.OOEtOO O.OOEtOO 
Benzo(k)fluwanthene O.OOEtOO O.OOEtOO O.OOEtOO 
Benzo(a)pyrene 0.00Et00 O.OOEtOO 1.42E-07 
Dibenz(a,h)antlracene O.OOEtOO O.OOEtOO O.OOE to0 
Indeno(l,2+cd)pyene O.OOEtOO O.OOEtOO O.OOEtOO 
Carbazole O.OOEtOO O.OOEtOO O.OOEtOO 
3,3-Dlchlwobenzidine O.OOEtOO O.OOEtOO O.OOEtOO 
Dibenzoluran O.OOEtOO O.OOEtOO O.OOEtOO 
Al&in O.OOEtOO O.OOEtOO 1.98E-09 
Dieldrin O.OOEtOO O.OOEtOO 4.42E-09 
Heptachlor epotide O.OOE to0 O.OOE to0 1.77E-09 
Aroclors O.OOEtOO O.OOEtOO O.OOEtOO 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

O.OOEtOO O.OOEtOO 3.66E-06 
O.OOEtOO 2.47E-02 O.OOEtOO 
O.OOEtOO O.OOEtOO 1.70E-06 
O.OOEtOO 1.79E-03 2.76E-07 
O.OOEtOO O.OOEtOO 2.64E-05 

Mercury O.OOEtOO 6.44E-04 O.OOEtOO 
Nickel O.OOEtOO O.OoE to0 O.OOEtOO 
Vanadium O.OOEtOO O.OOEtOO O.OOEtOO 
ZWIC O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OoEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL O.OQE+W 2.93E-01 3.07E-05 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 8 GOSS COVE LANDFILL - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 

1,2-Dichloroethene (total) 
2-Butanone 
4-Methyl-2-pentanone 
Acstnna 

Maximum 

0.024 
0.12 

0.007 
0.3 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Positive Hits Residential Industrial GAIGAA GB 

0.024 500 (3) 1000 (3) 1.4 (3) 14 (3) 
0.06 500 1000 8 80 

0.007 500 1000 7 14 
0.71 5on 1 onn 14 1Afl 

--.--.. -.--...-- -.--- -.--- 
Chloromethane 0.008 0.006 
Ethvlhenzene 3.3 0.5 500 1000 10.1 10~1 -_. -_. I I ---.---..- ---.---..- 

--- --- --- --- .-. . .-. . . -. . -. . . 
Methylene chloride Methylene chloride 1.8 1.8 0.9 0.9 82 82 760 760 0.1 * 0.1 * 1.0 1.0 * * 
Styrene Styrene 0.01 0.01 0.007 0.007 500 500 1000 1000 2 2 20 20 
Tetrachloroethene Tetrachloroethene 0.028 0.028 0.007 0.007 12 12 110 110 0.1 0.1 1 1 

Toluene 22 5 500 1000 20 * 67 
I I I I I I 

Toluene I 22 I 5 I 500 I 1000 I 2; -* I 67 I 

ITrichloroethene 
I I I I I 0.008 I 0.003 I 56 I 520 I 0.1 I 1 I 

Xylenes (total) 25 4 500 1000 1i.i * 19, * 
2,4-Dimethylphenol 0.14 0.14 
2-Methylnaphthalene 40 4 
2-Methylphenol 0.57 0.30 
3,3’-Dichlorobenzidine 15 15 
,4-Methvlohenol I 2.2 I 0.5 I I I I I 
;Acenaphthene 65 6 
~Acenaphthylene 11 1 1000 2500 8.4 + 84 
NAnthrsmenn 55 6 1000 7500 40 * 400 .._...---..- I -- I I . --- I ---- I 

mmla\anthracene I 55 I 7 I I* I 7.8 * I 

.--,~ ,..,., 
ento(k)fluoranthene 33 5 8.4 * 78 1* I* 
:nzoic acid 0.42 0.18 

I 

is(2-EthylhexylIphthalate 31 6 44 410 1 * 11 * 
utyl benzyl phthalate 0.03 0.029 1000 2500 20 200 

BE-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I 1 (Continued) 
SITE 8 GOSS COVE LANDFILL - SOIL (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Carbazole 35 4 - 

Chrvsene 
-..’ , --..- 

61 7 
I I 

Di-N-butyl phthalate 0.19 0.07 1000 2500 14 140 
Di-N-octyl phthalate 0.02 0.020 1000 2500 2 20 
Dibenzo(a,h)anthracene 10 2 

i 
Dibenzofuran 42 4 
Diethyl phthalate 6.5 1.7 
Fluoranthene 110 14 1000 2500 5.6 * 56 * Fluorene 65 6 1000 2500 5.6 * 56 * 
Indenof 1,2,3Cd)pyrene 25 3 

oohorone I 0.44 1s I I 
Naphthalene 99 9 1000 2500 5.6 * 56 + 

Phenanthrene 190 16 1000 2500 4* 40 * 

Phenol 20 8 1000 2500 80 800 
Pyrene 77 13 1000 2500 4* 40 * 

-a 
I 0.17 I 0.04 I - I - I - I - I 

4,4’-DDE 0.27 0.03 
4,4’-DDT 0.45 0.07 
Aldrin 0.062 0.022 - - 

Alpha-Chlordane 0.0083 0.0057 0.49 (5) 2.2 (5) 0.066 (5) 0.066 (5) 
Aroclor- 1248 4.9 1.7 1+ 10 - 

Aroclor-1254 0.36 0.16 1 10 
Aroclor-1260 0.5 0.28 1 10 
Dieldrin 0.13 0.03 0.038 * 0.36 0.007 at 0.007 * 
Endosulfan II 0.019 0.011 
Endosulfan sulfate 0.037 0.021 
Endrin 0.8 0.12 20: 610 
Endrin aldehyde 0.031 0.014 I I I I 
Endrin ketone 0.43 0.09 - 

‘\ 
B, 

‘ST.XLS 
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IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01125l96 

EXPOSURE SCENARIO: CTE 8 RME (All Soil) 

LEAD MODEL Version 0.99d 

AIR CONCENTRATIDN: 0.100 ug Pb/d DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age 
O-l 

Time a;ltp (hr) Vent. Rate (m3/day) 
. 

5:: 1-2 
::a” 

::; 
t :Z 

2X 

;:; :-ii 
28 7:o 6-7 

DIET: DEFAULT 

DRINKING UATER Cone: 4.00 ug Pb/L DEFAULT 
UATER Consuaption: DEFAULT 

Lw3:% CR 
32:0 
32.0 
32.0 
32.0 
32.0 
32.0 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Ase 
o-1 

Soi\2ggoPb/g) 

12so:o 

Hous; yt (ug Pb/g) 

l-2 20010 $1; 1280.0 200.0 
1280.0 200.0 

4-5 1280.0 
5-6 :zEi %-x 
6-7 . zoo:0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
---m-m 

0.5-l: 
l-2: 

;:;; - : 

2:;; 

Blood Level 
(ug/dL) 

Total Uptake 
(ug/day) 

---------*- -e---v-m--m- 
9.0 16.97 
10.3 25.25 

82 

67-z 51% 

26.30 26.91 21.92 

20.74 20.33 

Soi L+Dust Uptake 
(ug/day) 

-----m-*-m-_ 
14.35 

Z-E 23:n 18.22 

16.73 15.97 

YEAR 
mm-w*. 
0.5-l: 

l-2: 

Diet Uptake 
(W/day) 

e---aeeemve 
2.27 
2.30 
2.65 
2.62 

I-Z 
3:19 

Yater Uptake 
W/day) 

Paint Uptake 
( WdaY 1 

~-~~~~-~~-~~ -mm--mv-emee 
0.33 0.00 
0.80 0.00 
0.85 0.00 
0.89 0.00 
0.97 0.00 
1.05 0.00 
1.08 0.00 

Air Uptake 
Cug/daY) 
--eve--- 
0.02 
0.03 

x-g 
0:07 

8% 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 8 - Goss Cove Landfill 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01125196 

EXPOSURE SCENARIO: CTE 8 RME (All Soil) 

I 
I I , I I I I I , I I I I 1 I 1 - 

Cutoff: 10.0 ug/dL - 
% fibowe: 32.10 
% Below: 67.90 
G. Uean: 8.2 

LEhD 0.99d BLOOD LEAD CONCENTRATION <us/dL> 
0 to 84 Uonths 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 8 GOSS COVE LANDFILL - SOIL (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (21 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Gamma-BHC (lindane) 0.0033 0.0032 20 610 0.02 0.04 
Gamma-Chlordane 0.0088 0.0058 0.49 (51 2.2 (5) 0.066 (5) 0.066 (5) 
Heptachlor 0.026 0.007 0.14 1.3 0.013 * 0.013 * 
Heptachlor epoxide 0.092 0.029 0.067 * 0.63 0.02 * 0.02 l 

Methoxychlor 0.32 0.26 340 lE+4 0.8 8 
Aluminum 31200 9827 
Antimony 42 36 27 * 8200 
Arsenic 121 10 10 * 10 l 

Barium 716 145 4700 1.4E+5 
: 1. Beryllium 4.2 0.9 2” 2” 

Boron 15.3 13.1 
Cadmium 20.7 2.8 34 1000 

C,) Calcium 14400 3991 
cl Chromium ($UfK( ) 298 * 50 100 (6) l 100 (6) * 

- CL-2 Cobalt 106 17 
Nl . r:-:> Copper 3980 616 2500 l 7.6E + 4 
CA3 Iron 132000 22831 

Lead 3540 485 500 l 1000 l - 

Magnesium 6910 3166 - 

Manganese 771 255 
Mercury 63.6 4.6 20 l 610 
Nickel 183 35 1400 7500 
Potassium 6310 2046 
Selenium 1.2 0.7 340 lE+4 
Silver 6.5 2.6 340 lE+4 
Sodium 1660 416 
Thallium 0.3 0.27 5.4 160 - 

Vanadium 64.8 27.8 470 1.4E+4 
Zinc 5550 802 2E+4 6.1E+5 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 8 GOSS COVE LANDFILL - SOIL (MG/KG) 
NSB-NLON; GROTON, CONNECTICUT 

Footnotes: 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 

5 Chlordane. 
6 Chromium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

I I I Average of I I Groundwater 1 Surface Water 1 
Parameter Maximum Positive Hits 

1 ,I , 1 -Trichloroethane 1 1 

1,2-Dichloroethene (total) 12 4 
2-Butanone 5 5 
2-Hexanone 49 49 

4-Methyl-2-pentanone 200 71 
Acetone 700 460 

Benzene 5 2. 
Bromddichloromethane 6 6 
Carbon disulfide 58 14 

Chloroform 18 18 
Ethylbenzene 120 38 
Tetrachloroethene 5600 868 
Toluene 450 144 
Trichloroethene 8 8 
Vinyl chloride 5 5 
Xylenes (total) 610 129 
2,4-Dimethylphenol 320 85 
2-Methvlnaphthalene 12 4 

State MCL (2) 

200 
70 (4) 

5 
100 

100 
700 
5” 

1000 
5’ 
2* 

10000 

Protection (3) 
200 

70 (41 
400 

350 
700 
1* 

- 

6* 
700 
5* 

1000 
5* 
2* 

530 * 

Protection (3) 
62000 

710 

14100 
580000 

88 * 
4000000 

2340 
15750 

Z-Methylphenol 140 56 
4-Bromophenyl phenyl ether 2 2 
4-Methylphenol 500 158 
Acenaphthene 11 5 

Acenaphthylene 0.7 0.70 420 * 0.3 * 

Anthracene 3 1 2000 1100000 

Benzo(a)anthracene 4 2 0.06 + 0.3 * 
Benzo(a)pyrene 4 2 0.2 * 0.2 * 0.3 * 

Benzo(b)fluoranthene 4 2 0.08 * 0.3 * 
Benzo(g,h,i)perylene 4 2 

Benzo(k)fluoranthene 5 2 0.5 * 0.3 * 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (lJG/L) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 

Benzoic acid 21 4 I. jen ., - 

Bis(2-EthylhexylIphthalate 140 30 6’ 2* 59’ ii 
Butvl benzvl ohthalate 0.7 0.65 1000 
Carbazole 16 6 
Chrysene 7 3 - 

Di-N-butyl phthalate 0.6 0.55 700 120000 
Di-N-octyl phthalate 0.7 

.,__ 
0.70 100 

Dibenzo(a,h)anthracene 0.8 0.80 . 

Dibenzofuran 4 2 
Fluoranthene 15 4 280 3700 
Fluorene 8 3 280 140000 
Indeno( 1,2,3-Cdlpyrene 4 2 
N-Nitrosodiphenylamine 1 
Naphthalene 62 17 280 
Phenanthrene 14 5 200 0.077 * 
Phenol 26 10 4000 92000000 
Pyrene 11 3 200 110000 
Aluminum 53200 6202 
Antimony 157 87 6* 6* 86000 
Arsenic 29.8 8.2 50 50 4* 
Barium 1340 414 2000 1000 * 
Beryllium 3.2 3.2 4 4 4 
Boron 3360 1054 
Cadmium 8.1 4.1 5” 5* 6” 
Calcium 360000 92657 
Chromium (-/atfll) 221 26 100 (5) * 50 (5) * 110 (6) * 
Cobalt 35.9: 14.8 - , 

Coooer 3850 213 - 1300 * 48 * 

P’ 1 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED GROUNDWATER (UG/L) 
NSB-NLON, GROTON, CONNECTICUT 

Lead 
Maanesium 

Parameter Maximum 
1600 

765000 

Average of 
Positive Hits 

113 
165781 

State MCL (2) 
Groundwater Surface Water 
Protection (3) Protection (3) 

15 * 13 * 

IManganese ! 3250 ! 535 ! 5000 (7) I I I 
Mercury 3.9 1 .o 2’ 2* 0.4 * 
Nickel 138 31 100 * 100 * 880 
Potassium 436000 81442 - 

Selenium 7 7 50 50 50 

I 

5* I 63 I 

C-‘l . CT.3 J3iQma& 
Xl. 

z- 
1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 8 GOSS COVE LANDFILL - FILTERED GROUNDWATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

Aluminum 
Parameter Maximum 

9160 

Average of 
Positive Hits 

4588 
State MCL (2) 

Groundwater Surface Water 
, 

Protection (3) Protection (3) 

Antimony 53.5 18.8 6” 6” 86000 
,Arsenic 44.9 8.5 50 50 4* 
Barium 1380 348 2000 1000 * 
Bervllium 1.6 1.6 4 4 4 
,Boron 
Calcium 

3530 I 1074 I 
294000 94392 

Chromium (j-t~ h 1) 71.9 36.5 100 (5) 50 (5) * 110 (6) 
Cobalt 10.7 9.1 
Copper 47.8 11.5 1300 48 
Iron 86600 6927 
IMagnesium 585000 10707 1 - 

Manganese 3380 522 5000 (7) 
Mercury 0.22 0.21 2 2 0.4 
Nickel 43.1 26.6 100 100 880 
Potassium 468000 87043 - 

‘Silver 
lSodium 

3.5 3.5 50 36 12 
5050000 981156 28000 (8) * - 

Vanadium 50.2 19.1 50 * 
Zinc 1130 153 5000 123 * 

. Footnotes, 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene, 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 8 GOSS COVE LANDFILL - UNFILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 

Toluene 
Trichloroethene 
Bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 
Heptachlor 
Aluminum 
Boron 
Calcium 
Copper 
Iron 

Water Qualitv Standards (2) 
Average of Aquatic Life Human Health 

Maximum Positive Hits Freshwater Saltwater Organisms Water and Organisms 
2 2 - 200000 6800 
3 3 - 81 2.7 * 
5 3 5.9 1.8 * 
1 1 

0.05 0.050 0.0038 * 0.0036 * 0.00021 * 0.00021 * 
136 76 

2150 1612 
172000 124586 

12.5 10.9 4.8 * 2.9 * 
I 452 t 218 I - I I I I 

Lead 3.3 2.5 1.3. * 8.5 50 
Magnesium 539000 386000 

Manganese 47.5 31.2 I I 
Nickel 13.7 13.2 88 8.3 * 4600 610 
Potassium 236000 15407 1 

Selenium 4.8 4.8 5 71 6800 100 
Sodium 5260000 2488143 
Vanadium 5 4 

Zinc 14.6 14.6 12.3 * 86 

. Footnotes, 

1 * - Indicates that maximum detection exceeds this standard. 
2 Connecticut Water Quality Standards, 1992. 
3 Chromium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (II 
SITE 8 GOSS COVE LANDFILL - FILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Footnotes: 

c :.3 
13 

1 * - Indicates that maximum detection exceeds this standard. 

c::3 2 Connecticut Water Quality Standards, 1992. 

ra 3 Chromium (hexavalent). 
--A 
G-l 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 

2-Butanone 
Acetone 
Carbon disulfide 
Chloromethane 

, Methvlene chloride 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Maximum Positive Hits Residential Industrial GAIGAA GB 

0.12 0.12 500 1000 8 . 80 
0.74 0.39 500 1000 14 140 

0.077 0.077 
0.049 0.031 

0.071 , 0.054 . 82 . 760 . 0.1 I 1 .o I . -- 

Tetrachloroethene 0.007 0.006 12 110 0.1 1 
2-Methylnaphthalene 0.057 0.057 
Acenaphthene 0.13 0.13 - 

BI F BI 

Acenaphthylene 1 0.29 0.20 1000 2500 8.4 84 
Anthracene 0.34 0.23 1000 2500 40 400 

enzo(a)anthracene 3 1 1* 7.8 1* I* 

enzo(a)pyrene 4 2 1* 1* 1* 1* 
enzofblfluoranthene 3.3 1.7 I" 7R 1 * 1* 

- 

Bc~.-- ._.__ --.- _____ -__- 
Benzofa.h.i)oervlene -. ~..“~ ..,..,. ,.-..- 

Bc enzolk)fluoranthene .~- . . . . ..__._..__._ -_.- 
Benzoic acid 

Bis(2-EthylhexylIphthalate 
Carbazole 
Chrysene 

Di-N-butyl phthalate 
Di-N-octyl phthalate 

rDibenzo(a.h)anthracene 

I -.- I . . . I I s .” I I 
I I 0.87 -._. I I 0.67 -.- - I 

I 
I 
I 

I I I 
I 

I 

I 1.9 .- I I 1 .f3 . .- I 
I 

I 8~4 -. . I I 752 ,Y I I 1* I I 1* 1 
I 0.68 I 0.83 I I I I I -.-- -_-- 

1.3 1.3 44 410 1* 11 
0.22 0.16 - 

2.7 1.8 

0.088 0.088 1000 2500 14 140 

0.41 0.41 1000 2500 2 20 
I 0.56 I 0.41 I I I I I 

.  .  I  

Dibenzofuran 0.14 OIli - 

Fluoranthene 7 3 1000 2500 5.6 * 56 

Fluorene 0.27 0.20 1000 2500 5.6 56 
Indeno(l.2,3-Cd)Dvrene 1.4 1 .o 

INaphthalene 
I I 

I 
I I 

0.074 I 0.074 I 1000 I 2500 I 5.6 I 56 1 

Phenanthrene 3.3 1.2 1000 2500 4 40 

Pyrene 8 3 1000 2500 4* 40 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MG/KG) 
NSB-NLON, GROTON, CONNECTICUT 

I 
Parameter 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Alnha-f’hlnrAana 

I Average of Direct Exposure (2) Pollutant Mobility (21 
Maximum Positive Hits Residential Industrial GAIGAA GB 

0.2 0.13 - - 

0.035 0.026 - 

0.063 0.054 -.--- 1 I I I I 
n fl?cz I n n37 I n AQ i!i\ I 7 7 161 I 0 nefi (!il I n rmt? IE\ f T\i)JI IO-VI ll”, “cat I=3 V.““” “.“L, V. .” ,-, -.- \.., W.--w \-, V.““” \ir, 

Aroclor-1254 0.627 0.627 1 10 
Aroclor- 1260 1 0.78 1 10 
-. . . ^ ^^* . ^^.. . a...- A me. A an-3 x Dieldrin u.uz4 u.uzz u.uxs U.30 v.vu/ ” 0.007 * 
Endosulfan II 0.016 0.016 
Endrin 0.0094 0.0094 20 610 
Endrin aldehyde 
Gamma-Chlordane 
Heptachlo& 
Aluminum 

Arsenic 
Barium 
DA... ,,a:. .- 
o*,ylll”lll “*-tL I “,-rL L L 

Boron 72.2 53.7 * 
Cadmium 2.7 1.8 34 1000 - 

Calcium I 58600 12380 
(#r+kl) Chromium 51.2 30.7 100 (6) 100 (6) 

c .- Cobalt Cobalt 6 6 5 5 
Copper Copper 199 199 109 109 2500 2500 7.6E + 4 7.6E + 4 
Iron Iron 19900 19900 13774 13774 
Lead Lead 646 646 314 314 500 * 500 * 1000 1000 - - 

Magnesium Magnesium 27700 27700 8219 8219 
Manganese Manganese 508 508 197 197 
Mercury Mercury 1.2 1.2 0.7 0.7 20 20 610 610 
Nickel Nickel 38.1 38.1 19.2 19.2 1400 1400 7500 7500 
Potassium Potassium 4540 4540 3028 3028 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 8 GOSS COVE LANDFILL - SEDIMENT (MGIKG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Silver 0.58 0.58 340 IEi-4 .- 

Sodium 15600 9970 

Thallium 4.3 4.3 5.4 160 
Vanadium 38.7 26.8 470 1.4E+4 - 

Zinc 320 204 2E+4 6.1E+5 

Footnotes; 

* - Indicates that maximum detection exceeds this standard. 
CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
1,3-Dichloropropene (total). 
Chlordane. 
Chromium (hexavalent). 

8-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 8 GOSS COVE LANDFILL - AIR (MG/M*3l 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 

Acetone 8.9 
2-Butanone 0.023 
1,l -Dichloroethene (3) 0.099 

Methylene chloride 0.09 
Styrene 0.01 
Toluene 0.029 

Target Indoor Air Concentration(2) 
Residential Industrial 

0.834 l 1.17 l 

1.04 1.46 
4.87E-5 l 8.18E-5 * 

0.6 0.6 
0.005 l 0.00717 * 

0.417 0.584 

Il.l.l-Tr 
I I 

ichloroethane 
(Trichloroethene I31 

I 0. 38 I I -1. .04 -1. .46 
0.045 I 0 I.005 * 0.005 l 

C-J 
l-3 Footnotes: 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Chemical detected in boilerroom sampls only. 

‘\ 
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APPENDIX F.13 

LOWER SUBASE 



SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 1 - SURFACE SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Lead 

TPH 

Frequency of Range of , Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects (31 Screening Level (4) Inhalation (5) Groundwater (6) as COC? 

Rationale 

414 2.6- 112 13TBlS 400 (7) N 2 

313 23.8 - 263 13T813 500 (8) 2500 (8) N 2 

1 Results in mglkg unless otherwise noted. Surface soil designated as soil 

from depths of 0 to 5 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

7 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

8 CTDEP, October 3, 1995. 

A131-COC.XLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 - LOWER SUBASE ZONE 1 - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

i Chemical 
lnorganics (mg/kg) 
Lead 
Miscellaneous (mg/kg) 

ITPH 

I Maximum I Average I 

I 112 I 41.375 I 

I 263 I 166.6 I 

Al 31-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 1 - ALL SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
I 

Frequency of 
Detection (2) I 

Range of Location of _-.____ - 
Detection (2) I Maximum I No~~~t~~f(3) 1 Screening Level (41 I Inhalation ISI I Groundwater (ii I as COC? I Rationale 

I 
1 Risk-based COC 1 SSL 1 SSL Miaration to 1 Selected 1 

4 I 

Carbon disulfide 114 0.005 13MW7 0.005 - 0.006 780 11 14 N 2 

Aluminum 414 3250 - 8490 13MW4 7800 - N 2 

Arsenic 314 0.53 - 1.9 13MW4 0.47 0.43 380 15 Y 3 

Barium 414 14.7 - 37.1 13MW4 550 350000 32 N 2 

Beryllium 114 0.4 13MW4 0.24 0.15 890 180 Y 3 

Cadmium 414 0.57 - 1.4 13MW8 3.9 920 6 N 2 

Calcium 414 539 - 1870 13MW4 N 1 

Chromium (#Ytl) 414 4.6 - 13.8 13MW4 39 (7) 140 (7) 19 (71 N 2 

Cobalt 414 1.8 - 5.5 13MW4 470 N 2 

Copper 414 7.7 - 59.6 13MW4 290 N 2 

Iron 414 3770 - 9030 13MW4 2300 +td -add 

Lead ll/ll 3.4 - 383 13MW4 400 (8) N 2 

Magnesium 414 1310 - 3020 13MW4 N 1 

Manganese 414 56.1 - 148 13MW4 a6 I90 “r-M -s2 

Mercury 214 0.12 - 0.48 13MW4 0.1 -0.12 2.3 7 3 N 2 

Nickel 414 2.4 - 12 13MW4 160 6900 21 N 2 

Potassium 414 1170- 1950 13MW4 N 1 

Silver 114 2.2 13MW4 1.7 39 N 2 

Sodium 414 184 - 821 13MW9 N 1 

Vanadium 414 5.7 - 27.1 13MW4 55 N 2 

Zinc 414 20.3 - 70.4 13MW4 2300 42000 N 2 

TPH 10111 23.8 - 4900 13MW8 70 600 (9) 2500 (9) Y 3 

8131-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 1 - ALL SOIL (MG/KG) (I 1 
NSB-NLON, GROTON, CONNECTICUT 

1 

2 

3 

4 

5 

6 

7 

8 

c3 9 

D 
cd 
c 
c 
cm 

Results in IIIQlkQ unless otherwise noted. All soil designated as soil 

from depths of 0 to 10 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated sampleslresults not used in risk assessment. 

Sample-specific, 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

CTDEP, October 3, 1995. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 1 - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics tug/kg) 

Carbon disulfide 
lnorganics (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (b+a \) 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 
Miscellaneous (mg/kg) 

ITPH 

I Maximum I Average 1 

I 5 I 3.375 I 

6490 4150 
1.9 0.8538 

37.1 23.425 
0.4 0.19 
1.4 0.9175 

1870 990 
13.8 8.225 
5.5 3.375 

59.6 23 
9030 6115 
383 67.9636 

3020 1870 
148 107.075 

0.48 0.1775 
12 5.875 

1950 1557.5 
2.2 1.1875 
821 453.5 
27.1 15.325 

70.4 37.975 

I 4900 I 791.2545 I 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 1 - UNFILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MC1 (4) MCL (5) Screening Level (6) as COC? 

Rationale 

Benzene 2131 3 13GW2 5-10 5 5 0.36 Y 3 

Carbon disulfide 3131 l-3 13GW9 5- 10 100 N 2 

Ethylbenzene 3131 2- 11 13GW19 5-10 700 700 130 N 2 

Styrene 1131 2 13GW8 5- 10 100 100 ’ 160 N 2 

Xylenes, total 2131 8 - 44 13GW19 5- 10 10000 10000 1200 N 2 

1,l -Dichloroethane l/31 3 13GW19 5-10 81 N 2 

1,2,4-Trichlorobenzene l/21 0.7 NES04 10 70 70 19 N 2 

1 ,I-Dichlorobenzene 2121 0.5 13GW3/NES04 10 60 54 N 2 

E-Methylnaphthalene 6121 l-47 13GW2 10 N 1 

4-Methylphenol 4121 l-8 13GW3 10 18 N 2 

Acenaphthene 10121 0.8 - 10 13GW2 10 220 N 2 

Acenaphthylene l/21 1 13GW2 10 N 1 

Anthracene 2121 1-2 13GW2 10 1100 N 2 

Benzoic acid l/21 0.8 13GWl 50 15000 N 2 

8is(2-ethylhexyl)phthalate 3121 0.8 - 3 13GWl 10 8 6 4.8 N 2 

Carbazole 4121 1 13GW20 I 13GW2 10 3.4 N 2 

Di-n-butyl phthalate 2121 0.6 - 1 13GW21 10 370 N 2 

Dibenzofuran 5121 1 - 11 13GW2 IO 15 N 2 

Diethyl phthalate 5121 0.6 - 3 13GWl 10 2900 N 2 

Fluoranthene 4121 0.7 - 2 13GW2 10 150 N 2 

Fluorene 5121 l-15 13GW2 10 150 N 2 

Naphthalene 5121 l-28 13GW2 10 150 N 2 

Phenanthrene 4121 l-9 13GW2 10 N 1 

Phenol 1121 28 13GW3 10 2200 N 2 

Pyrene 6121 0.5 - 1 13GW9 I 13GW2 10 110 N 2 

Aluminum 16131 23.5 - 26100 13GW19 lo-342 50 - 200 (7) - 3700 -u-d 43-5 

Arsenic 18/31 1.5 - 18.8 13GW21 2-3 50 50 0.045 Y 3 

Barium 19131 9.6 - 210 13GW5 2.9 - 40.6 2000 2000 260 N 2 

Beryllium 1131 1.3 13GWl9 1 4 4 0.016 Y 3 

Boron 18121 52 - 1430 13GW9 50 330 Y 3 

Cadmium 4131 1.4 - 20.9 NES04 2-5 5 5 1.8 Y 3 



SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 1 - UNFILTERED GROUNDWATER (UG/L) (1) 
NSB-NLON, GROTON, CONNECTICUT 

I 
Chemical 

I 

Frequency of 

I 

Range of 

I 

location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection 12) Maximum Nondetects (3) MCI. (4) MCL I51 Screenina Level (51 as COC? 

Rationale 

Calcium 31131 4820 - 139000 13GW9 N 1 

Chromium &#J 1) 5131 5.1 - 11.8 13GW7 1 - 14 100 100 18 (8) N 2 

Cobalt 3131 5.4 - 8.2 13GW3 l-5 220 N 2 

Copper IO/31 2.8 - 68.4 13GW19 2-5 1300 (9) - 150 N 2 

Iron 29131 43.1 - 11800 13GW2 17 - 40.5 300 (7) - 1100 *fl *3- 5 

Lead 14130 2 - 39.3 13GW19 l-10 15 (9) Y 4 

Magnesium 27131 129 - 443000 13GW9 399- 5800 - N 1 

!90 13GW8 50 (7) $8843 Y 3 Manganese I 31131 1 10.2-2; -- I I I 
1 Mercurv I 2131 I 0.43 - 0.97 I 13GW19 j 0.2 I 2 I 2 I 1.i ~ 1--i- I 7 I t .- . 

! 

Nickel 12131 10.4 - 27.2 13GWl 3- 11 100 100 73 N .2 
Potassium 31131 2090 - 138000 13GW9 N 1 

Selenium 2131 1-22 13GW9 I-30 50 50 18 Y 3 

Silver 1131 7.4 13GWB 2-7 100 171 50 18 N 7 
I I 

Sodium 31131 4800 - 298000 13GW9 N 1 

Vanadium 9131 3.2 - 689 13GW19 l-20 26 Y 3 

Zinc 20131 4- 121 13GW19 2 - 28.5 5000 (7) - 1100 N 2 

TPH 8/31 600 - 2100 13GW19 500 - 3000 500 I1 0) Y 3 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. BJSEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-8 (USEPA Region ill, October 20, 1995). 

7 Secondary MCL based on aesthetic water qualities. 

8 Hexavalent chromium. 

9 Action level. 

10 CTDEP, October 3, 1995. 

NO toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

Maximum is less than the COC screening level. 

Maximum is greater than or equal to the COC screening level. 

No COC screening level available: maximum is greater than 

or equal to Action Level. 

. . 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 1 - UNFlLTERED”GROliNDVi)iATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/L) 
1,l -Dichloroethane 
Benzene 
Carbon disulfide 
Ethylbenzene 
Styrene 
Xylenes, total 
1,2,4-Trichlorobenzene 
I ,3-Dichlorobenzene 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Bis(2-ethylhexyllphthalate 
Carbazole 
Di-n-butyl phthalate 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
lnorganics (ug/L) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium (jo+a\) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

I Maximum I Average I 

4 3.9616 
2.8333 3.9359 

3.5 3.718 
8 4.2949 
4 4.0257 

24.5 5.6539 
2.85 4.785 
2.75 4.55 
35.5 7.45 
5.5 4.65 
6.5 4.18 
3 4.8 

1.5 4.65 
12.8 23.78 

4 4.485 
3 4.4 
3 4.58 

7.5 5 
3 4.13 
3 4.23 

10.5 5.3 
20.5 6.15 
6.5 4.95 

16.5 6.15 
2.8 3.72 

13730 ‘2336.8051 
9.3 3.5564 
210 41.432 
0.9 0.5308 

1220 207.89 
9.9333 2.0103 
I 18700 34433.0769 
10.15 3.466 

4.2333 2.5872 
35.45 8.5955 

7613.3333 2184.109 
20.15 5.4179 

327666.6667 32620.705 I 
918.5667 306.841 

0.535 0.1462 
23.5 11.8449 

110400 14803.5897 

U131-EXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) ” 
SITE 13 LOWER SUBASE ZONE 1 - UNFILTERED GRQUNbWA7IZR -_ ’ * . ..,m j.. .I 

NSB-NLON, GROTON, CONNECTICUT 

Ul Bl-EXP.XLS 



SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 1 - FILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of , Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection 121 Maximum Nondetects (3) MC1 (4) MCL (5) Screening Level (6) as COC? 

Rationale 

Aluminum 712 1 20 - 18700 13GW19 10 - 88.7 50 - 200 (7) - 3700 N 1 

Antimony 1121 5.7 NES04 5 - 15.6 6 8 1.5 Y 2 

Arsenic 11121 1.2 - 24.8 13GW19 2 50 50 0.045 N 1 

Barium 10121 14.1 - 95 13GW18 1.4 - 40.3 2000 2000 260 N 1 

Beryllium l/21 1 13GW19 1 4 4 0.016 N 1 

Boron 18121 50- 1410 13GW9 50 330 N 1 

Calcium 21/21 5730 - 138000 13GW9 N 1 

Chromium ($~bj7 6121 1 - 9.3 13GW19 3-4 100 100 18 (9) N 1 

Copper 8121 2.3 - 44.2 13GW19 2-5 1300 (8) - 150 N 1 

Iron 18/21 127 - 7520 13GW2 17 - 47.6 300 (7) - 1100 N 1 

Lead 3/l 9 7.7 13.5 - 13GW21 l-2 15 (8) N 1 

Magnesium 21121 195 - 449000 13GW9 N 1 

Manganese 19121 8.4 - 1930 13GW8 8.3 - 10.6 50 (7) -I%-@ N 1 

0 Mercury 2121 0.31 - 0.35 13GW21 0.2 2 2 1.1 N 1 

0 Potassium 21121 4120 - 141000 13GW9 N 1 

0 Sodium 21/21 30100 3660000 - 13GW9 N 1 
c Vanadium 712 1 1.5 - 593 13GW19 4-5 - 26 N 1 
.a-l 

I 

Zinc 6121 3.4 - 20 13GW19 2 - 15.7 5000 (7) - 1100 N 1 

Footnotesi 

1 Results in ug/L unless otherwise noted. 1 Chemical detected in unfiltered sample; filtered results not 

2 Sample and duplicate counted as separate samples. Non-validated used in risk assessment. 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of lE-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCL) based on aesthetic water qualities. 

8 Action Level. 

9 Hexavalent chromium. 

2 Chemical not detected in unfiltered samples; maximum is 

greater than or equal to the COC screening level. 

F131-COCXLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 2 - SURFACE SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC S8L Selected 
Detection (2) 

SSL Migration to 
Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) as COC? 

Rationale 

Aluminum l/l 7210 13MWll 7800 N 2 
Arsenic 111 1.8 13MWll 0.43 380 15 Y 3 
Barium l/l 30.1 13MWll 550 350000 32 N 2 

Beryllium l/l 0.29 13MWll 0.15 690 180 Y 3 
Cadmium l/l 1.3 13MWll 3.9 920 6 N 2 
Calcium 111 1540 13MWll N 1 
Chromium &la\) l/l 12.4 13MWll 39 (7) 140 (7) 19 (7) N 2 
Cobalt 111 4.1 13MWll 470 N 2 

Copper l/l 17.8 13MWll 290 N 2 
Iron l/l 9560 13MWll 2300 -5Lr-l 
Lead 

s4 
313 . 149- 178 13MWll 400 (8) N 2 

Magnesium l/l 2330 13MWll N 1 

Manganese l/l 153 13MWll * 190 +N -3-24 

Mercury l/l 0.11 13MWll 2.3 7 3 N 2 
Nickel l/l 8.2 .13MWll 160 6900 21 N 2 
Potassium l/l 1590 13MWll N 1 
Sodium l/l 184 13MWll N 1 
Vanadium 111 16.8 13MWll 55 N 2 
Zinc l/l 54.3 13MWll 2300 42000 N 2 
TPH 313 28.8 - 858 13T88 500 (9) 2500 (9) Y 3 

Footnotas; nale . . * De- 

Results in mglkg unless otherwise noted. Surface soil designated as soil 

from depths of 0 to 4 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium.. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

CTDEP, October 3,1995. 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 2 - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical I Maximum I Average 1 
lnorganics (mg/kg) 
Aluminum 7210 7210 
Arsenic 1.8 1.8 
Barium 30.1 30.1 
Beryllium 0.29 0.29 
Cadmium 1.3 1.3 
Calcium 1540 1540 
Chromium [&al) 12.4 12.4 
Cobalt 4.1 4.1 
Copper 17.8 17.8 
Iron 9560 9560 
Lead 178 159 
Magnesium 2330 2330 
Manganese 153 153 
Mercury 0.11 0.11 
Nickel 8.2 8.2 
Potassium 

I 

I 1590 I 1590 I 
Sodium 
Vanadium 
Zinc 
Miscellaneous (mg/kg) 
TPH 

184 184 
16.8 16.8 
54.3 54.3 

I 856 I 344.2667 I 

3owl7 Al 32-EXP.XLS 





SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 2 - ALL SOIL (MG/KG) (I ) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL 
Detection (2) Detection (2) Maximum 

SSL Migration to Selected Rationale 
Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) as COC? 

Methylene chloride 113 0.002 13MW17 0.005 85 7 0.01 N 2 

Trichloroethene l/3 0.001 13MW17 0.005 56 3 0.02 N 2 

Aluminum 313 2670 - 7210 13MWll 7600 N 2 

Arsenic 213 1.6 - 1.9 13MWlO 0.71 0.43 360 15 Y 3 

Barium 313 15.3 - 30.1 13MWll 550 350000 32 N 2 

Beryllium 113 0.29 13MWll 0.22 - 0.24 0.15 690 160 Y 3 

Cadmium 313 0.6 - 1.3 13MWll 3.9 920 6 N 2 

Calcium 313 604 - 1650 13MWlO N 1 

ct.3 Chromium ()b\a\) 313 3.9 - 12.4 13MWll 39 171 140 (7) 19 171 N 2 

cl Cobalt 313 2.2 - 4.1 13MWll 470 N 2 
0 Copper 313 6.6 - 17.6 13MWll 290 N 2 
c 

- 2 Iron 313 4310 9560 13MWll 2300 -Y-N 34 
to Lead 616 5.4 - 404 13TBll 400 (6) Y 3 

Magnesium 313 1150- 2330 13MWll N 1 

Manganese 313 125-206 13MW17 +H- 190 Y 3 

Mercury 113 0.11 13MWll 0.1 2.3 7 3 N 2 

Nickel 313 3.6 - 6.2 13MWll 160 6900 21 N 2 

Potassium 313 1120- 1590 13MWll N 1 

Sodium 313 164- 250 13MWlO N 1 

Vanadium 313 6 - 16.6 13MWll 55 N 2 

Zinc 313 14 - 54.3 13MWll 2300 42000 N 2 

TPH 516 26.6 - 656 13T56 60 500 (9) 2500 (9) Y 3 4 

B132-COCXLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 2 - ALL SOIL (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

1 Results in mglkg unless otherwise noted. All soil designated as soil 

from depths of 0 to 10 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-B (USEPA Region Ill, October 20, 19951. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 
u 

z 

7 Hexavalent chromium. 

6 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

c 9 CTDEP, October 3, 1995. 
N 
cl 

B137 COC.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 2 - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/kg) 
Methylene chloride 
Trichloroethene 
lnorganics (mg/kg) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium (+,)+a\) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Miscellaneous (mglkg) 

l-bh 

I Maximum I Average I 

2 2.3333 
1 2 

7210 4823.3333 
1.9 1.3517 

30.1 23.3667 
0.29 0.1733 
1.3 0.8633 

1650 1264.6667 
12.4 7.7667 
4.1 2.9 
17.8 11.7 
9560 6330 
404 149 

2330 1776.6667 
208 162 
0.11 0.07 
8.2 5.8333 

1590 1366.6667 
250 224 
16.8 10.7333 
54.3 29.5 

I 856 I 228.6333 I 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 2 - UNFILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCL.(41 MCL (5) Screening Level (6) as COC? 

Rationale 

1 ,I ,1 -Trichloroethane 1116 3 13GW6 5 - 10 200 200 130 N 2 

Carbon disulfide l/l6 2 NESOG 5- 10 100 N 2 

Chloroform l/16 1 13GWlO 5- 10 100/60 100 0.15 Y 3 

I Tetrachloroethene l/16 2 13GW6 5- 10 5 5 1.1 Y 3 

Benzoic acid l/12 1 NESOG 50 15000 N 2 

6is(2-ethylhexyljphthalate l/12 0.6 13GWlO 10 6 6 4.6 N 2 

Aluminum 211 a 17.3 - 23.6 13GW6 10 - 67.5 50 - 200 (7) - 3700 N 2 

Arsenic 3/l 6 1.3-4.7 13GWll 2- 10 50 50 0.045 Y 3 

Barium 7116 16.4-41.6 13GWll 5.6 - 26 2000 2000 260 N 2 

Boron IO/l2 60.6 - 630 13GWlO 50 - 72.9 330 Y 3 

U Cadmium l/l6 3.3 13GWlO 1 - 3.1 5 5 1.6 Y 3 

Q Calcium 1611 a 15300- 11300 13GWlO N 1 
u 
c Chromium &+a\) 2/l 6 1.1 - 1.2 13GWll l-5 100 100 16 (81 N 2 

1‘3 Copper 3116 4 - 34.7 13GWll 2-5 1300 (91 - 150 N 2 

w Iron 10116 29.2 - 6620 13GWll 4 - 50.3 300 (7) - 1100 +td -a5 

Lead 9/l 7 1.3 - 23.2 13GWll I-10 15 (9) Y 4 

Magnesium la/la 4540 - 215000 13GWlO N 1 

Manganese 7116 9.5 - 356 13GWll l-7.3 50 (71 4%60 Y .3 

Nickel 7/l 6 12.4 - 23.9 NESOG 3- 12 100 100 73 N 2 

Potassium 16/l 6 3970 - 66600 13GWlO N 1 

Selenium 3/l 7 1.2 - 2.6 13GWlO l-3 50 50 16 N 2 

Sodium la/la 5500 - 165000 13GWlO N 1 

Zinc 12/16 5 - 37.6 13GWlO 2.9 - 10.5 5000 (7) - 1100 N 2 

TPH 2/l 6 600 13GW6 / 13GWll 500 - 3000 500 (10) Y 3 

Ul32-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 2 - UNFILTERED GROUNDWATER (UG/L) (1 I 
NSB-NLON, GROTON, CONNECTICUT 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Secondary MCL based on aesthetic water qualities. 

Hexavalent chromium. 

Action level. 
cl 
0 

10 CTDEP, October 3, 1995. 

cl 
c 
f-d. 
c 

No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

Maximum is less than the COC screening level. 

Maximum is greater than or equal to the COC screening level. 

No COC screening level available; maximum is greater than 

or equal to Action Level. 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 2 - UNFlLiERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

1 Aluminum I 15.2667 I ld s;Q 1 I . -----. I . I.“” 

Arsenic 3.6 1.94 
Barium 20.7667 15.1167 
Boron 463.5 176.605 
t 

I 
Cadmium 

Calcium 
Chromium &b\) 

Copper 
Iron 
Lead 
Magnesium 
Manganese 

1 Nickel 
Potassium 
! Selenium 

Sodium 
Zinc 
Miscellaneous tug/L) 

ITPH 

I 

I 1.9333 I 1.1233 I 
60316.6667 41293.3333 

1.7333 1.7333 
12.7333 4.4 

5100 1063.8067 
8.8 3.5967 

116266.6667 37871.3333 
303.3333 6A 87fi7 

I ---.-___ 
I - ..-* -- 

I 13.6667 I 10.2867 I I - ----- - 
I 39883.3333 I 

I 
15339.3333 .---- _____ I 

I 1.6667 I 1.18 I 
I 928083.3333 I 318856.6667 I 
I -- .-. -_ I . ..- .” I 

I 866.6667 I 696.6667 I 

Ul 32-EXP.XLS 



._( :: .” ..;+ : .,: :, .; ,/. 

. I. /* “,.... 

., .- _. 



SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 2 - FILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal MCL State MCL Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) (41 (5) Screening Level (6) as COC? 

Rationale 

Aluminum l/l2 33.9 13GWll 10 - 24.8 50 - 200 (7) - 3700 N 1 

Antimony S/l 2 5.2 - 15.1 13GWll 5- 15 6 6 1.5 Y 2 

Arsenic 3112 3.1 - 10 13GWlO 2 50 50 0.045 N 1 

Barium 6/l 2 6.3 - 44.3 13GWll 5 - 23.6 2000 2000 260 N 1 

Boron 10112 57 - 627 13GWlO 50 - 78.4 330 N 1 

Calcium 12/12 21900 - 113000 13GWlO N 1 

Chromium (b Ia\) 2/l 2 1.3 - 3.5 13GWll l-4 100 100 18 (9) N 1 

Copper s/12 2.2 - 5.3 NESOE 2-5 1300 (8) - 150 N 1 

Iron 2112 3320 - 5070 13GWll 8.1 - 37.8 300 (7) 1100 N 1 

Lead l/8 1.6 13GW17 l-20 15 (8) N 1 

Magnesium 12112 5600 - 212000 13GWlO N 1 

Manganese 6/l 2 1.1 - 387 13GWll 1 - 4.9 50 (71 -rag N 1 

Potassium 12112 5910 - 68100 13GWlO N 1 

Selenium 2110 2.2 - 2.7 13GW17 2-3 so 50 18 N 1 

Sodium 12112 5300 - 188000 13GWlO 1 N 1 

Zinc 4112 4.5 - 37.7 13GWlO 1 3.2- 14.5 5000 1100 N 1 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCL) based on aesthetic water qualities. 

8 Action Level. 

9 Hexavalent chromium. 

1 Chemical detected in unfiltered sample; filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is 

greater than or equal to the COC screening level. 

F132-COC.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 3 - SURFACE SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

ligration to 1 Selected 1 _ _. . 
Chemical 

Frequency of Range of Location of Range of Risk-based COC SSL SSL M 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) as COC? 

nauonale 

Lead 313 36.8 - 1320 13TB18 400 (7) Y 3 

TPH 313 85.2 - 552 13TB5A 500 (8) 2500 (8) Y 3 

1 Results in me/kg unless otherwise noted. Surface soil designated as soil 1 No toxicity criteria available; exposure to chemical will be addressed in 

from depths of 0 to 4 feet. uncertainty section of risk assessment. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 2 Maximum is less than the COC screening level. 

composite, and excavated samples/results not used in risk assessment. 3 Maximum is greater than or equal to the COC screening level, 

3 Sample-specific. 

cl 4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cl cancer risk of 1 E-8 (USEPA Region Ill, October 20, 1995). 
c1) 
CT 

5 Soil screening level guidance (USEPA, December 1994). 

P.J 8 Soil screening level guidance (USEPA, December 1994) with a dilution and 

CD attenuation factor of 10. 

7 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

8 CTDEP, October 3, 1995. 

Al 33-COCXLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 3 - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
lnorganics (mg/kg) 
Lead 
Miscellaneous (mg/kg) 

ITPH 

I Maximum I Average I 

I 1320 I 502.6 1 

I 552 I 355.7333 I 

mcllJ31 Al 33-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 3 - ALL SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) 

SSL Migration to Selected Rationale 
Inhalation (5) Groundwater (6) as COC? 

Aluminum l/l 8120 13MW12 7800 -Y-N +F4 

Arsenic l/l 2.8 13MW12 0.43 380 15 Y 3 

Barium l/l 29.2 13MWl2 550 350000 32 N 2 

Beryllium l/l 0.33 13MW12 0.15 690 180 Y 3 

Cadmium l/l 0.83 13MW12 3.9 920 6 N 2 

Calcium 111 1100 13MW12 N 1 

Chromium & trl) 111 10.5 13MW12 39 (7) 140 (7) 19 (7) N 2 

Cobalt 111 4.4 13MW12 470 N 2 

Copper 111 8.8 13MW12 290 N 2 

Iron 111 7230 13MW12 2300 .rtd 44 
Lead 515 2.6 - 1320 13T818 400 (8) Y 3 

Magnesium l/l 1930 13MWl2 N 1 

Manganese l/l 88.1 13MWl2 s- 190 -u-N -32 
Nickel l/l 7 13MW12 160 6900 21 N 2 

Potassium l/l 910 13MW12 N 1 

Sodium l/l 114 13MW12 N 1 

Vanadium l/l 15.7 13MW12 55 N 2 

Zinc 111 17 13MW12 2300 42000 N 2 

TPH 515 65.2 - 3400 13MW12 . 500 (9) , 2500 (9) Y 3 

Results in mglkg unless otherwise noted. All soil designated as soil 

from depths of 0 to 10 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 RJSEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening’level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

CTDEP, October 3, 1995. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

8133-Coc.xLs 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 3 - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I -.-- 

Cadmium 0.83 0.83 
Calcium 1100 1100 
Chromium [$3+3) 3 10.5 10.5 
Cobalt 4.4 4.4 

Copper ii 8.8 
iron 7230 7230 
Lead 1320 358.48 

Magnesium 1930 1930 

Manganese 88.1 88.1 
Nickel 7 7 
Potassium 910 910 - .- 

Sodium 114 114 
Vanadium 15.7 15.7 
Zinc 17 17 
Miscellaneous (mglkg) 

ITPH I 3400 I 921.04 I 

B133-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 3 - UNFILTERED GROUNDWATER (UG/L) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (21 Maximum Nondetects (3) MCL (4) MCL (5) Screening Level (6) as COC? 

Rationale 

Bis(2-ethylhexyljphthalate 213 0.6 - 1 13GW12 10 6 6 4.6 N 2 

Fluorene 213 1 13GW12 10 150 N 2 

Arsenic 214 2.6 - 2.6 13GW12 2-3 50 50 0.045 Y 3 

Barium 414 22.4 - 56.9 13GWl2 2000 2000 260 N 2 

Calcium 414 24400 - 28000 13GW12 N 1 

Iron 414 3160 - 6040 13GW12 300 (7) - 1100 -YN *3 5 

;Lead 214 2.2 - 3.2 13GW12 2 15 (8) N 4 

Magnesium 414 2980 - 3690 13GW12 N 1 

IManganese 414 253 - 329 13GW12 50 (71 +-00 Y 3 

‘Nickel 114 19.1 13GWl2 lo- 11 100 100 73 N 2 

IPotassium 414 4020 - 6570 13GW12 N 1 

Sodium 414 39200 - 99700 13GWl2 N 1 - 

Zinc l/4 27.8 13GW12 3 - 3.7 5000 (7) - I 1100 N 2 
Q 
cl 
c 
tu Footnota 
-J 

1 Results in uglL unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample-specific. 

4 Maximum contaminant level, (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of IE-8 (USEPA Region Ill, October 20, 19951. 

7 Secondary MCL based on aesthetic water qualities. 

8 Action level. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level, 

3 Maximum is greater than or equal to the COC screening level. 

4 No risk-based COC screening level available; maximum is less than 

Action Level. 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE !3 LOWER SUBASE ZONE 3 - UNFILTERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics lug/L) 

IBis(2-ethvlhexvl)Dhthalate 

I Maximum I Average I 

I 2.9 I 2.9 1 

Fluorene 
lnorganics (ug/L) 
Arsenic 
Barium 

I 3 I 3 I 

I 1.7333 I 1.7333 
42.2833 42.2833 

Calcium 26300 26300 
Iron 4875 4875 
Lead 2.1333 2.1333 
Magnesium 3348.3333 3348.3333 
Manaanese 289.8333 289.8333 

U133-EXP.XLS 





SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 3 - FILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
I 

Frequency of 

I 

Range of 

I 

location of 

I 

Range of Federal Risk-based COC 
Detection (21 Detection (2) Maximum Nondetects (3) I MCI. 14) Screening level (6) 

I 

Arsenic 213 2.6 - 3.2 13GW12 2 50 50 0.045 N 1 

Barium 313 46.3 - 54.1 13GW12 2000 2000 260 N 1 

Calcium 313 24000 - 27300 13GW12 N 1 

Iron 313 5200 - 5900 13GW12 300 (7) - 1100 N 1 

Magnesium 313 2940 - 3290 13GW12 N 1 

Manganese 313 282 - 321 13GW12 50 (7) - +a-60 N 1 

Potassium 313 6050 - 8380 13GW12 N 1 

Selenium l/3 3.2 13GW12 2 50 50 18 N 2 

Sodium 313 86800 - 97700 13GW12 N 1 

Zinc l/3 5.1 13GW12 3 - 9.6 5000 (7) - 1100 N 1 

cl- 
cl3 
t.2 
c 1 Results in ug/L unless otherwise noted. 

* 2 Sample and duplicate counted as separate samples. Non-validated 
2 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCL) based on aesthetic water qualities. 

1 Chemical detected in unfiltered sample; filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is 

less than the COC screening level. 

F133-COC.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 4 - SURFACE SOIL (MO/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of 
Detection (2) 

Range of . Location of Range of Risk-based COC SSL 
Detection (2) Maximum Nondetects (3) Screening Level (4) 

SSL Migration to Selected Rat,onale 
Inhalation (5) Groundwater (6) as COC? 

Lead 414 280 - 10800 WMA 400 (71 Y 3 

TPH 414 69.2 - 3440 13TB4A 500 (8) 2500 (81 Y 3 

Footnotes 

1 Results in mglkg unless otherwise noted. Surface soil designated as soil 

from depths of 0 to 5 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level, 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

7 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

8 CTDEP, October 3, 1995. 

Al 34-COCXLS 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS _ 
SlT’E 13 LOWER SUBASE ZONE 4 - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
lnorganics (mg/kg) 
Lead 
Miscellaneous (mg/kg) 

~TPH 

I Maximum I Average 1 

I 10600 I 6373.3333 I 

I 3440 I 1562 I 

Al 34-EXP.XLS 





SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 4 - ALL SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) 

SSL Migration to Selected Rationale 
Inhalation (5) Groundwater (6) as COC? 

Methylene chloride 212 0.01 - 0.012 13MW13 85 7 0.01 N 2 

Tetrachloroethene 212 0.006 - 0.008 13MW13 12 11 0.04 N 2 

Trichloroethene 212 0.005 13MW13 58 3 0.02 N 2 

Aluminum 212 4850 - 6510 13MW13 7800 N 2 

Arsenic 212 1.9 - 2.2 13MW13 0.43 380 15 Y 3 

Barium 212 27.9 - 48.3 13MWl3 550 350000 32 N 2 

Cadmium 212 0.79 - 1 13MW13 3.9 920 8 N 2 

Calcium 212 738 - 867 13MW13 N 1 

Chromium (tdta\> 212 7.8 - 17.5 13MW13 39 (7) 140 (7) 19 (71 N 2 

Cobalt 212 3.5 - 4.1 13MW13 470 N 2 

Copper 212 9.7 - 14 13MWl3 290 N 2 
0 
czl Iron 212 5880 - 8560 13MW13 2300 -uN a4 

c3 Lead 818 25.2 10600 - WE4A 400 (8) v 3 

c Magnesium 212 1870 - 2860 13MW13 N 1 

.$F Manganese 212 loo- 155 13MWl3 33-m - YN -32 
v Nickel 212 5.8 - 9.5 13MW13 160 6900 21 N 1 

Potassium 212 1280 - 1890 13MW13 N 1 

Sodium 212 124 - 126 13MW13 N 1 

Vanadium 212 10.8 - 16.1 13MW13 55 N 2 

Zinc 212 28.1 - 62.4 13MWl3 2300 42000 N 2 

TPH 919 89.2 - 11800 13TB2A 500 (9) 2500 (9) Y 3 

B134-COCXLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 4 - ALL SOIL (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

1 

2 

3 

4 

5 

6 

a 
a 7 

c, 8 
c 9 
-K- 
m 

Results in mglkg unless otherwise noted. Surface soil designated as soil 

from depths of 0 to 10 feet. 

Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

Sample-specific. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Soil screening level guidance (USEPA, December 1994). 

Soil screening level guidance (USEPA, December 1994) with a dilution and 

attenuation factor of 10. 

Hexavalent chromium. 

OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

CTDEP, October 3, 1995. 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 4 - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 
Oraanics (udka) 

I -- 

Methylene chloride 12 12 
Tetrachloroethene 8 8 
Trichloroethene 5 5 
lnorganics (mg/kgl 

(Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (-jcta \ ) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Miscellaneous (mg/kg) 

/TPH 

I 6510 I 6510 
2.2 2.2 

48.3 48.3 
1 1 

867 867 
17.5 17.5 
4.1 4.1 
14 14 

8560 8560 
10600 I 3524.85 
2660 2660 
155 155 
9.5 9.5 

1890 1890 
126 126 
16.1 16.1 
62.4 62.4 

I 11800 I 2611.2857 

B134-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 4 - UNFILTERED GROUNDWATER (UG/LI (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of. Federal State Risk-based COC Selected 
Detection 12) Detection 12) Maximum Nondetects (3) MC1 14) MCL (6) Screening Level (6) as COC? 

Rationale 

1 ,1 ,1 -Trichioroethane 1126 1 NESOll 5-10 200 200 130 N 2 

1 ,l -Dichioroethane 7126 l-15 13GW13 5-10 61 N 2 

1,l -Dichioroethene 4126 4- 57 13GW13 5- 10 7 7 0.044 Y 3 

Ethylbenzene 2126 2-B WE1 5-10 700 700 130 N 2 

Methyiene chloride 1126 9 WE5 5-11 5 5 4.1 Y 3 

Toluene 1126 36 NESOlO 5- 10 1000 1000 75 N 2 

Vinyl chloride 2126 5- 12 13GW13 10 2 2 0.019 Y 3 

Xylenes, total 3126 5 - 27 WE1 5- 10 10000 10000 1200 N 2 

Acenaphthene 2116 0.8 - 1 13GW16 10 220 N 2 

Benzo(e)anthracene l/l6 1 NESOI 1 10 0.092 Y 3 

Benzo(a)pyrene 1116 0.8 NESOll 10 0.2 0.2 0.0092 Y 3 

Benzo(b)fluoranthene l/16 0.6 NESOl 1 10 0.092 Y 3 

Benzofg,h,i)peryiene 1116 1 NESOl 1 10 N 1 

Benzo(k)fiuoranthene l/16 1 NESOll 10 0.92 Y 3 

Bis(2-ethyihexyl)phthaiate 2116 l-10 NESOI 1 10 6 6 4.8 Y 3 

Chrysene l/16 0.9 NESOl 1 10 9.2 N 2 

Di-n-butyl phthalate 1116 0.6 13GW16 10 370 N 2 

Fiuoranthene l/16 2 NESOll 10 150 N 2 

Indeno(l,2,3-cdjpyrene 1116 0.7 NESOl 1 10 0.092 Y 3 

Naphthalene 2/l 6 0.8 - 0.8 13GW15 10 150 N 2 

Phenanthrene 1116 1 NESOll 10 N 1 

Pyrene 3/l 6 l-2 NESOll 10 110 N 2 

Aluminum 5128 18.2 - 40800 NESOI 1 14 - 78.7 50 - 200 (7) - 3700 -Y- -95 
Arsenic 14126 1.3 - 29.8 WE5 2 - 20 50 50 0.045 Y 3 

Barium 21126 6 - 283 NESOll 10.9 - 37.6 2000 2000 260 Y 3 

Beryllium 2126 1.1 - 2.6 NESOll 1 4 4 0.016 Y 3 

Boron 16/16 80.8 - 2070 13GW15 330 Y 3 

Cadmium 4125 1.5 - 25.5 NESOlO l-3 5 5 1.8 Y 3 

Calcium 26126 22400 - 18100 13GW15 N 1 

Chromium job\) 2126 1.4- 116 NESOl 1 l-5 100 100 18 (8) Y 3 

Cobalt l/26 25.6 NESOI 1 l-5 220 N 2 
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SUMMARY OF COC SELECTION (Continued) 
SITE 13 LOWER SUBASE, ZONE 4 - UNFILTERED GROUNDWATER (UGIL) (1) 
NSB-NLON, GROTON, CONNECTICUT ^,. 

I 
Chemical 

~ Copper 

‘Iron 

iLead 

,Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sodium 

Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (5) Screening Level (6) as COC? 

Rationale 

8125 5 - 649 NESOl 1 l-5 1300 (9) - 150 -v-d 35 
24126 95.2 - 36700 NESOl 1 16 - 40.6 300 (7) - 1100 +‘N s-6 

13122 1.6 - 2760 NESOl 1 2 - 20 15 (9) Y 4 

26126 2530 - 776000 13GW15 N 1 

25128 3.4 - 1980 NESOl 1 11.9 50 (7) -F8-0@ Y 3 

1126 0.47 NESOl 1 0.2 2 2 1.1 N 2 

12128 11.6-80 NESOll 3- 12 100 100 73 Y 3 

26126 4490 - 259000 13GW15 N 1 

1123 7.7 13GW14 1 - 30 50 50 18 N 2 

28128 0800 - 631000 13GW15 N 1 
t I 

Thallium 4117 3.6 - 11.5 13GW15 1 - 10 2 2 0.26 (10) Y 3 

Vanadium 3126 4.6 - 105 NESOl 1 l-20 26 Y 3 

Zinc 18126 4.9 - 924 NESOll 2- 10 5000 (7) - 1100 N 2 

TPH 4126 500 - 5400 13GW16 500 - 3000 500 (11) Y 3 

U-I 
Iv 1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample-specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region iii, October 20, 1995). 

7 Secondary MCL based on aesthetic water qualities. 

8 Hexavaient chromium. 

9 Action level. 

10 Thallic oxide. 

11 CTDEP, October 3, 1995. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 No risk-based COC screening level available; maximum is greater 

than or equal to Action Level. 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 13 LOWER SUBASE ZONE 4 - UNFILTERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics (ug/L) 
1,l ,l -Trichloroethane 
1,l -Dichloroethane 
1,1-Dichloroethene 
Ethylbenzene 
Methylene chloride 
Toluene 
Vinyl chloride 
Xylenes, total 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyljphthalate 
Chrysene 
Di-n-butyl phthalate 
Fluoranthene 
Indeno(l,2,3-cdlpyrene 
Naphthalene 
Phenanthrene 
Pyrene 
lnorganics tug/L) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium (++a 1) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous lug/L) 

[TPH 

I Maximum I Average 1 
3.6667 3.926 
8.3333 4.1852 

27.3333 6.6111 
5.1667 4.0741 

5.5 4.1482 
15.3333 5.2222 
7.3333 5.2593 

11.5 5.3704 
0.9 4.4875 

3 4.75 
2.9 4.7375 
2.8 4.725 
3 4.75 
3 4.75 

7.5 5.0625 
2.95 4.7438 
2.8 4.725 
3.5 4.8125 

2.85 4.7313 
2.9 4.4625 
3 4.75 

3.5 4.3125 

13607.9333 1538.5907 
15.5333 6.8926 

116.1333 44.8241 
1.2 0.6 

1980 786.8813 
9.3333 2.6148 

172166.6667 77088.8889 
40.1667 6.0889 

10.2 2.8926 
221.0667 27.0583 

17166.6667 5159.3704 
931.2 114.5519 

646833.3333 196129.6296 
798.6667 248.7019 

0.2233 0.1137 
35.4667 12.9037 

229166.6667 71864.4445 
11.35 2.863 

5573333.333 1674392.593 
7.325 4.4219 

39 9.163 
331.9333 49.1556 

I 2300 I 829.6296 I 

U 134-EXP.XLS 
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SUMMARY OF COC SELECTION 
SITE 13 LOWER SUBASE, ZONE 4 - FILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCI. (4) MCL (5) Screening Level (6) as COC? 

Aluminum l/l6 11 13GWl6 10 - 37.6 50 - 200 (7) - 3700 N 

Antimony 2/l 6 8.1 - 14.8 13GW14 12 - 22.3 6 6 1.5 Y 

Arsenic 5116 2.3 - 11 NESOl 0 l-20 50 50 0.045 N 

Barium 13116 6- 139 NESOIO 9.8 - 39.1 2000 2000 260 N 

Boron 16116 78.8 - 2370 13GWl5 330 N 

Calcium 16/16 24500 - 238000 13GW15 N 

Copper 6/l 5 3.5 - 20.4 13GW16 2-5 1300 (8) - 150 N 

Iron 13/16 56.2 - 8490 WE5 17.8 - 50 300 (7) - 1100 N 

Lead 4/l 5 2.5 - 14.1 NESOI 1 l-20 15 (8) N 

Magnesium 16116 2900 - 781000 13GWl6 N 

Manganese 15/16 6.1 -611 WE6 10.9 50 (7) - +-e-s8 N 

Potassium 16/16 6950 - 263000 13GWl6 N 

Selenium l/15 2.1 NESOlO 2 - 30 50 50 18 N 

Sodium 14116 6200 - 635000 13GW16 142 N 

Thallium l/l5 6.8 WE5 l-20 2 2 0.26 (9) N 

Vanadium II16 5.7 , 13GW16 l-5 26 N 

Zinc w NESOlO 2 - 17.1 5000 (7) - 1100 N 

Footnotes 

Rationale 

1 

2 

1 

1 

1 

I. 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 19951. 

5 Title 19, Health and Safety, the Public Health Code of the State of 

t Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCL) based on aesthetic water qualities. 

8 Action Level. 

9 Thallic oxide. 

1 Chemical detected in unfiltered sample; filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is 

less than the COC screening level. 

Ran ‘SW 
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Page: 1 

Selection of Constituents of Potential Concern 

Exceed the 
Test of 95th 

T-Test WRS Test Proportions Percentile Above 
Y-reject Ho Y-reject Ho Y-reject Ho Y-Yes Back- 

Fre:Yy 
Range Average N-accept Ho N-accept Ho N-accept Ho N-No ground 

of Positive Represent. na-not m-not na-not na-not Y-Yes 
Constituent Detection Detection Dist Hits Concent. applicable applicable applicable applicable N-No Comtent 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;~ti00;og.i..6;:-i36 .ii3Cc)na . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
LEAD II/II na na na na 

383.0000 

TPH ID/II na na na na 

a 
0 
u 
c 
VI 
v 





Dataset: Ul 
Media : SOIL DA:; (O-10’) - (NSB-NLON) 

J 

Group : LOWER SUBASE - FIRE/POWER HOUSE 

Parameter : LEAD (MG/KG) 
. . . . .._.__..____....~.~~~.~~..~~~~~~~~~.~............................ . . . . . . 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits . Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits . Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
........................................................................... 
Corr Coeff - Detected - Normal ....... 
Corr Coeff . Detected - Lognormal .... 
Corr Coeff . Total - Normal .......... 
Corr Coeff . Total . Lognormal ....... 
Corr Coeff . Crit Val - Detected ..... 
Corr Coeff - Crit Val . Total ........ 

W-Test - Table Value ................. 
W-Test - Normal ...................... 
W-Test . Lognormal ................... 

Type of Distribution ................ 

Test Results: 

Sample Results Background Results 
. . . . . . . . . . . . . . . . . . . . .._......... 

11 .oooo No samples 
11 .oooo 
67.9636 

E 

a 383 000 Wb 

110.4722 

E%;? 4 
383:0000 4 8 I? 
249.6904 
298.3786 

0.7654 
0.9851 
0.7654 
0.985 1 
0.9220 
0.9220 

0.8500 
0.6137 
0.9619 , 

LOGNORMAL J 

iit 
NA 



Dataset: UTMP RES 
Media : SOIL DATA (O-10’) - (NSB-NLON) 
Group : LOWER SUBASE - FIRE/POWER HOUSE 
_................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~....... 
Parameter : TPH (MG/KG) 

Count ................................ 
Number of Detects .................... 
Average .............................. 
Detection Limit - Minimum ............ 
Detection Limits - Maximum ........... 
Positive Hits - Minimum .............. 
Positive Hits - Maximum .............. 
Average Of Positive Hits ............. 
Standard Deviation ................... 
Upper Confidence Limit - Normal ...... 
Upper Confidence Limit - Lognormal ... 
95th Percentile - Nonparametric ....... 
95th Percentile - Normal .............. 
95th Percentile - Lognormal .......... 

Shapiro-Wilk and Probabilty Plot Results: 
._............_..___ ...................................... 

Corr Coeff - Detected - Normal ....... 
Corr Coeff - Detected - Lognormal .... 
Corr Coeff - Total - Normal .......... 
Corr Coeff - Total - ‘Lognormal ....... 
Corr Coeff - Crit Val - Detected ..... 
Corr Coeff - Crit Val - Total ........ 

W-Test - Table Value ................. 0.8500 
W-Test - Normal ...................... 0.5401 
W-Test - Lognormal ................... 0.9330 

Type of Distribution ................ LOGNORMAL J 

Test Results: 
._.......... ..-..--..........y......-.. . . . . . . . . . .._..--.................-- 

0 
CY 
CL3 
ir I 
cm 
cl 

Sample Results 
. . . . . . . . . . . . . . 

11 .oooo 
10.0000 

791.2545 
35.0000 
35.0000 

Background Results 
. . . . . . . ..__-...... 

No samples 

1552.6865 
8843.7392 7 @lb’+ 
4900.0000 h& 
3083.8908 
3949.9150 

0.6179 
0.9320 
0.7113 
0.9661 
0.9170 
0.9220 

r42 
NA 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 1 
LOCATION: NSB-NLON, Proton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Construction Worker (AR Soil), CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(EtWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVB(TS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
EW = BODY WEGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAILABILITY 

;NTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: ‘.: ; :;: --1240 IA: ‘, ,:o 
EF: EF: 1 
Fi: 

,::::: ::.. ::: :‘:fJO .: 
---.::p.tj Fi: 

ED: .“““:::‘,:il~,.-:...l 
. . . . 3.. 

. ED: ‘. -1 . . . 

&AR): 
70 Bw: 1 

25559 AT(CAR): 25550 
AT(NON): :.?-::::,:365, AT(NON): ..: : .‘:. ,‘jfj$ 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUM: ADULT/YOUTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL 00%~ CF: O.OOE+OO (AVG ANNUAL DOSE) CF: 537E-09 



c 
c 
CT 
c 
CT 

. K 

RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 1 
EXPOSURE SCENARIO: Construction Worker (All Soil). CTE 
CALCULATE DOSES: 

CHEMICAL 
YOUTH ANNUM ADULT ANNUAL LIFETIME AVERAGE RFD CSF 

C(MG/KG) BlOAVAlLABlLlTY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAYlUG) 

Arsenic 
Beryllium 

,g@&gg 

0.95 1 O.OOEtOO 3:00E-04 1.50Etoo 
0.19 1 O.OOEtOO 7.14E-09 l.O2E-09 5.00E-03 4.30EtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.ooE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtoo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



ction Worker (AR Soil), CTE 
DETERMINE HAZARD INMCES CANCERRISK 

HAZARDINDEX HAZARDINDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.OOEtOO O.OOEtOO 
O.oOEt00 O.OOEtOo O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtoo O.OOEtoo O.OOEtOO 
O.oOEtOO O.oOEtOo O.oOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 

0.0QE+Qo --4568E--84 1‘07 f- l.l2E-08 
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a 
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c 
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RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER 

SITE NAME: Sik 13 - Lover S&se, Zore 1 
LOCATION: NSB-NLON, Groton, CT 
DATE: OlR2FJ6 

HAZARD INDlCES AND INCREMENTAL CANCER RISKS ARECALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ConstructIon Worker, CTE 

-ERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (OAeventxEVxEOxEFrA)/(BWwAT) 

WHEAE: DAD = OERMALLY ABSORBED DOSE (MGIKG’DAY-J 
OPsvant = ABS)RBEO DOSE PEREMNT (MG,CM”%EVENTJ 
EV = EMNTFREQUEtCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM”2) 
BW = BODY WEIMT (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANCS: 
FOR ORGANIC% 

INPUT PARAMETERS: 

EV: 1 
ED: 1 
EF: 60 
A: 36ca 
KWWt: 6 
BW: 70 
AT(NON): 365 
AT(CAR): 25550 

OAevent = Kp XC x kvent xCF 
IF tevent < t*, O&went = 2Kp XC xCF x @T x kvmt/3.141592654)“05 
IF tevent > t*, OAevent = Kp XC xCF x (@mn~(l + B)) + (27 x ((1+38)/(1 + 8)))) 

WHERE: Kp = PERMEABILITYCOEFFCIENT FROM WATER FM/HR) 
C = CONCENTW\TtON OF CHEMCAL IN WATER (MGA) 
tmmtl I OURATlON OF EVENT(HFtiEVENT) 
CF -CONVERSION FACTOR (1 L/lea) CM”3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUR) 
B = PARTlIlONlNGCONSTANT OERVDEO BY BUNGE MODEL (DIMENSIONLESS) 

CONVERSON 
FPCTOR (NONCAR) = l.lOEtOl 

CONVERSION 
FACTOR (CARCIN) = 1.70E-01 



11% ASSESSMENT SPREADSHEET - 
lee 13 - Lobw Subase, zone 

DERMAL CONTACT WITH GROUNDWATER (T’AGE TWO) 
1 

XPOSURE SCENARIO: Constudion Worker, CXE 

:HEMICM 

Lenzen 

tntimony 
~rsnlc 
Ierylllun 
IOrM 

:edmlum 
OR 
Iangame 
klenlum 
anadum 

CONC. (M(K) 

0.003 

oDJ57 
0.0036 

000053 
0208 
0.002 

0.307 
0.003 

o.ao22 

ORQANIC OR 
INORMNIC? 1’ (HR) T WU Kp (CYIHR) I3 0-R 

0 h3OE-01 2BOE -01 2.10E-02 13OE-02 531E-07 

I 1.OOE-a 
I 

4.56E-08 
lXJE-03 

I 
288E-08 

1 ODE -03 
I 

424E-09 
1.00E-03 

I 
lBSE-06 

l.OOE-03 lBOE-08 I 
+wc 22 

I lbOE-03 
344, 

I 
2.&E-06 

iWE- 
I 

2AOE -08 
lWE-03 33SE -07 

OIX)E to0 
OSIOE to0 
ODOE to0 
OOOE +M) 
OM)EtW 
ODOEMJ 
ODOE to0 
0M)E to0 
ODOE to0 
OaOEtOO 
OOOE to0 
O.WEt03 
0M)E to0 
0M)EtOO 
OJJOE +M) 
OWE+CQ 
OaOEtOO 
OM)Et@l 
ODJE tW 
OWE+00 
OIX)E to0 

i OM)E to0 
oLxE+w 
OM)E+OO 

i’ 
O.WE +W 
0M)EtW 
0M)EtW 
OOOE to0 
OOOE tC0 
O.MIE tRl 
O.WE to0 
O.WE +W 
O.WE tw 
0M)E tO0 
ODOE to0 



11% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER WATER (PAGE THREE) 
iite 13 - Lovmr Subase, zone 1 
‘XPOSURE ~ENARIO: ConstructIon Worker, CTE 
:ALCUlATE DOSES: 

ANNUAL 
DERMN DERWN 
DOSE RfD 

:HEMlCAL (M~GAIAY) ’ (MGKG/TJAY) 
HAZARD INDEX 
DERMAL 

hzene 

,ntlmory 
rseric 
l3ytllwn 
lOlOll 

:admlum 
aaos C! 
2S2E -05 
2E6E -07 

6.32E -06 

5A3E-07 
3A3E -07 
5.WE -06 
lSBE-05 
1BOE-07 

2BOE-04 
2.50E-04 
45OE -03 
- ,?*a-5 

06OEtW 

136E;03 
122E -63 
262E-04 
4AOE-03 
+PE+JS 7.bZE-3 

en 

ma&m 
0 
0 

langarese 

0 
0 
0 
0 

elenlum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.5OE-04 1.15E-02 

Laos “2 

06OEtW 
06OE to0 
O.WE to0 

ee~+~+ 32E-4 

O.WE to0 
O.WEtW 

tR5E4+ 466E-2 

06OEtW 
OSOEtW 

16OE-03 

0M)EtW 

266E-64’ 

OnoE too 
06OEtO6 
O!JOE to0 
O.WE+W 
0M)EiOO 
OOOE+W 
OSOE +W 
0mEt.W 
0M)E tO0 
06OEtOO 
OOOEtW 
OM)E+W 
OWEtW 

OM)E+OO 
ODOE to0 
OaOEtW 
OMIE to0 
OOOE to0 
ODOEtW 
OaOE to0 
0M)E to0 
ONIE +W 
ONIE to0 
OIX)E MO 
OKiOEtW 
06OE to0 
OODE tW 
OSOE to0 
OiXJE+W 
OSOE+W 
0IX)EtW 
06OE to0 
OOOE to0 

0 06OEtOO 0M)E tW 
0 ODOE+W OM)E+OO 

OIX)E to0 OOOEtOO 
06OE to0 OSQE +W 
O.WE tO0 ONE to0 
O.WE +W 0M)E +W 
OMIE tw 06OEtW 
06OEtW OROE+W 
O.WE to0 06OEt60 
06OE to0 O.WE +W 

0 OIX)E +W 05oE too 
0 OCQE to0 OaOE+W 
0 06OE to0 O.OOE+OO 
0’ 0M)EtW 0M)E +W 

OTN RISK - 6.72&-z 



31% ASSESSMENT SPREADSHEET - DERMAL CONTMZT WITH GROUNDWATER (PAGE FOUR) 
Site 13 - Loner Subase, Zone 1 
XPOSURE SCENARIO: Conslwctlon Worker, C-IE 
:ALCULATE INCREMENTALCANCER RIS(S: 

ZHEMICAL 

bnzena 

htimony 
bserk 
lerytlllm 
tOlOll 

;admium 

kngarese 
*hiurn 
hadurn 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i 
0 
0 
0 

LIFETIME AVERAGE CSF 
DERMN DOSE DERMN CANCER RISK 
(MGfXG/DAYj (KG/DAY/MG) DERMAL CONTACT 

QD3E -06 29OE -02 262E-09 

775E-09 0M)E to0 
4BJE-00 1.3OE to0 783E -09 
721E-10 ODOE too 
283E -07 OMIE tW 
272E -09 OOOE to0 

4.17E-07 OWE+W 
4D6E-09 OKIOEtOO 
5.74E -08 ODOE to0 
ODOE to0 0M)E tw 
OGQEtW 0M)E +M) 
OWE to0 OM)E+W 
O.WE to0 OOOE to0 
0M)E +W OOOE +W 
OOOEtW 0M)E to0 
O.OOE to0 OLIOE to0 
ODOEtW ODOE+OU 
ODOE #JO OM)E+W 
O.WE+W OM)E+OO 
O.XlE to0 O.WEt00 
O.WE +W OfxlE too 
0M)E to0 OM)E+OO 
OaOE to0 0M)EtOO 
OOOEtW OOOEtOO 
O.OOE to0 OM)E+W 
0IX)EtOO 0M)EtW 
O.WE+W OOOE to0 

0 O.WE to0 OMlE+OO 
0 O.WE to0 OWE+00 

0M)E to0 
OOOEtOO 
O.WE+OO 
OWE to0 
OOOE to0 
00OE tO0 
O.OOE to0 
OME +W 

_._ - .__ 
OfJOE to0 
0M)EtW 
0M)E +W 
0M)EtOO 
OLlQEtw 
OlIOE to0 
OM)E to0 
OOOE to0 

0 0M)EtW OaOE to0 
0 OOOEtW 0M)EtOO 
0 OGuEtw OOOE to0 
0 OaOE to0 OOOE to0 
0 OIIOE to0 OMlE to0 
0 OaOE to0 0M)E to0 
0, O.OOE tO0 ODOEtW 

‘OTN RISK 1.05E -06 

‘3 .+ 3 t 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 1 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISB ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OURINED BELOW. 

MPOSURE SCENARIO: Construction Worker (All Soil), RME 

I RELEVANT EQUATION: IM= (CxIRxFixBIOxEFxED)/(BWxATxlE6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IA = SOIL INGESTION RATE (MG/EVENT) 
EF = oCPOSU.RE FREQUENCY (EVmTSfYEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 

cl BW = BODY WEIGHT (KG) 

Q 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLlTY 

t-3 

c= ENTER INPUT PARAMETERS: 
0-J ADULT: YOUTH: 

IR: 
EF: 

.d 

‘. . ..‘. 
. . .: 1 

Fi: 
ED: ., :,‘:,‘$:,:/ 

i. 

‘1 
BW: 1 
AT(CAR): 25550 
AT(NON): .:: Se’s 

DETERMlNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTI! (CANCER RISK): 

CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.22E-06 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 1 
EXPOSURE SCENARIO: Construction Worker (All Soil), RME 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) CHEMICAL 

1.50EtOO 
0.4 1 O.OOEtOO 9.02E-07 1.29E-08 5.00E-03 4.30Etoo 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOE to0 
o.OOEtoo O.OOE+OO O.OOEtOO 
o.OOEtoo O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OoE too O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
o.OoE+Oo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
o.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO o.OoEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OoEtOO 
o.ooEtOo O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 

oaj r+kb 
c’ -j 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 13 - Lower Subase. Zone 1 
EXPOSURE SCBSARIO: Construction Worker (All Soil), RME 
DETERMCJEHAZARDINOlCESANDCANCEARIS~ 

HAZARD INDEX HAZARD INDM INCREMENTAL 
YOUTH ADULT CANCER RISK 

0.00EtOO 1.00E-04 5.54E-08 

I 

0 

0 
0 

O.OOEtOO O.OOEtOO O.ooEtOO 
O.OOEtOO O.OOEtOO 

c 
O.OOEtOO 

0.00Et00 O.OOEtOO O.OOEtOO 

-NJ O.OOEtOO O.OOE+OO O.OOEtOO 

2 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00EtOO 
0 o.oOEtoo O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtoo O.ooEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtoo O.OOEtOO O.OOEtOO 

'0 o.OOEt00 O.OOEtOO O.OOE.tOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+OO - \&jr-z 1.47E-07 



-. 
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RI% ASSESSMENT SPREADSHEET - OERMAL CONTACT WITH GROUNDWATER 

SITE NAME: Sk? 13 - Loher slbase, zone 1 
LOCATION: NSS-NLON, Groton,CT 
DATE: om2m 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED 8ELOW. 

EXPOSURE SZENARIO: Conotrudlon Worker, RME 

DAD i (OPeventxEVxEDxEFxA)/(BWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKG’DAY) 
Ohvent = ABSZRBEO DOSEPEREMNT (M%M??/EVENT) 
EV = E’aENTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATtON (MARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM”!?!) 
BW = BODY WEIGHT (KG) 
AT = AVERAQINGTIME (DAYS) 

INPUT PARAMETERS 

EV: 
ED: 
EF: 
A 
tewn: 
BW: 
AT(NON): 
AT(CbR): 

FOR INORCdNCS: 
FOR ORGANGS: 

120 
3800 

6 
70 

365 
25550 

Dkvent = KR XC x Bvent xCF 
IF tevent < to,’ DAevent = 2Kp XC xCF x ~TxbvenVJ.l41592S54)*%5 
IF tevent > t*, DAavent = Kp XC xCF x ((teventf(1 + 0)) + (2Tx ((1+38)/(1 + I!!)))) 

WHERE: Kp = PEAMEABILIIYCOEFFCIENT FROM WATER FMMR) 
C = CONCENTRATION CFCHEMCAL IN WAlER (MGR) 
tmra - DURATlON OF EVENT(HFUEVENT) 
CF - CONVERSION FACTOR (1 LHmO CM”‘3) 
1” = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAQTIME (HOUR) 
B = PARTlllONlNGCONSTANT DERVDED BY EUNGE MODEL (DIMENSIONLESS) 

CONVERStON 
F!CTOR (NONCAR) = 1.78E +o 1 

CONVERSION 
FACTOR (CAFtCIN) - 255E-01 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GAOUNDWATER (PAGE TWO) 
Site 13 - Lower Subase, Zone 1 
EXPOSURE SCENARIO: Consiwztlon Worker, RME 

CHEMICAL CONC. (MQL) 
ORQANIC OR 
INORMNIC? t* (HR) T VW Kp (CM/HR) B DABveR 

Benzene 

Antimony 
Arsenic 
Eierflllun 
BOrM 

Cadmium 
dlo,. 
Mangamsa 
Sslenlum 
Vanadium 

oM)3 
,?f 

0.0057 
0.0093 
O.OWV 

122 
o.m+9 

Oil9 
0.0112 

0353 

830E-01 2.60E-01 2.10E-02 
lar “2 
laOE-03 
lllOE-03 
lmE-03 
l.WE-03 
lOOE-03 
4s 3: 

liOE-03 
lmE-03 
1 .WE -03 

130E -02 5.31E-07 
4 

4sE-08 
7A4E-08 
72OE-09 
S.7SExe 
792E -08 
esec .,- 
735E -06 
BXiE-00 
282E-08 
ODOE too 
OIX)E to0 
0M)E tW 
0M)E to0 
OOOE +W 
OmE to0 
O.WE +W 
0M)E to0 
OCQEtW 
0M)EtOCl 
0M)EtW 
OM)E+W 
0M)EtW 
0IX)EtOO 
OaOEiW 
OM)E+W 
OfJJE+M) 
OOOEtW 
OOOEtOO 
0M)EtW 
OM)E+W 
OM)E +W 
OJXIE to0 
OmE to0 
ODOE tW 
0M)E tW 
OM)E+OO 
0M)E to0 
0M)E tW 
O.WEtW 
ODOEtW 
OOOE to0 
OOOE to0 
OOOE tW 
OiJOE to0 



3ISK ASSESSMENT SPREADSHEET - DERMALCONTET WITH 
3ite 13 - Loner Subase, zone 

GROUNDWATER WATER (PAGE THREE) 
1 

EXf’OSLW SCENARIO: Consbuctlon Worker, RME 
:ALCULATE DOSES: 

ANNUAL 
DERMAL DERMN 
DOSE RfD HAZARD INDEX 

;HEMICAL (MGl(G/DAY) (MGIKGIDAY) DERUAL 

BABE -06 
lAwi n.3 
6.14E-07 
1.33E-06 
12BE-07 

1.74E -04 

1AlE-M 
443sli-~~ 
1.31E-04 
1.6OE -06 
6JME-05 
OWE tO0 
OBOE+00 
OIX)E tW 
ODOE+OO 
O.WE to0 
OWE+w 
OOOE to0 
O.WE tW 
0M)E to0 
0M)EtW 
O.WE +W 
O.WE+W 
OJJOEtW 

OfXIE+CO 
4xlsEN es-Kc2 
4.WE-04 21)3E -03 
280E-04 4.74E-03 
25OE-04 5.l4E-04 
4WE -03 387E-02 
-hw+e3-2tw-5 - 6.b55-2 
tsec c: 
E ‘7.2 E--Y %-75+6+ t.wa-I 

l&E -03 
35OE-04 lME-01 

OM)E+OO 
000E+00 
0M)E to0 
O.WE +w 
0M)EtOO 
O.WEtW 
OIX)E+CQ 
OmE+w 
0M)E to0 
O.WE+OO 
O.WE +W 
0M)E tW 
0M)E tW 

x 
0M)E to0 OaOE tW 
OM)E+OO OM)E+W 

0 OrXJE tW o.wfz+w 
0 OBOEtOO OOOEtOO 
0 0M)E to0 OM)E+W 
0 O.WE to0 O.WE+W 
0 OXX)E tW OaOE+W 
0 OOOE+W OXX)E tW 
0 ‘OWEtW O.WE+W 
0 
0 

O.WEtW OWE tW 
ODOE+W O.WE+W 

0 O.WE+W O.WE tW 
0 OOOEtW O.WE+M) 
0 OOOE +W O.tiE+W 
0 O.WE to0 O.WE+W 
0 O.OOE to0 ODJE+OO 
0 O.WE +W O.WE to0 
0 ODOEtW oax+w 
0 O.WE+W O.WE+W 
0 OM)E+W O.WE+W 
0 OWE+W O.WE tw 
6 O.OOE +W ONE+00 

TOTN RISK -. l.j,‘jQE-I 



11% ASSESSMENT SPREADSHEET - DERMAL CONTI’CT WITH GROUNDWATER PAGE FOUR) 
lib 13 - Loner Subase. Zom 1 
XPOSURE SZENARIO: Construction Worker, RME 
:ALCULATE IWREMENTALCANCER RIS(S: 

LIFETIME AVERAGE CSF 
DERMN DOSE DERMN CANCER RISK 

:HEMlCAL (MGIKGIDAY) (lWDAY/MG) DERMAL CONTACT 

lenzene 135E -07 2SOE-02 393E -09 
L.,DL-VI V-L T.“, 
1.16E-06 O.WE+OO 
lSOE-06 lBOE+W 3~XE-06 
184E-09 OOOE too 
2ABE-06 0M)E tW 
2D2E -06 O.WEtOO 
m6.c -.. bdbh;; 
137E-06 OiBE+W 
226E-06 0M)E to0 
72OE-07 O.OOE to0 
OOOE +W ONE+00 
O.WE+W OIX)E to0 
OWE+W OM)E+W 
OOOE to0 O.WE to0 
OMlE to0 O.WE+OO 
O.WE+W 0M)E +W 
OOOE tW 0M)E tW 
O.WE tW OOOE to0 
O.WE tW ODOE to0 
ODOE tW ODOE +W 
OM)E+W 0M)E to0 
OM)E+W ODOE+W 
O.WE+W 0IX)EtC.J 
O.WE to0 O.WE +W 
O.WE to0 OWE+W 
omE+w O.WE to0 
OOOEtW 0XX)EtOO 
OiXIE to0 OM)E+W 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0, 

O.WE tW O.WEtW 
OmE+W O.WE to0 
O.WE to0 ODOEtW 
O.WEtW 0M)E to0 
O.WE+W OM)E+W 
O.WE to0 OOOE+W 
OWE+W OM)E+W 
O.WE +w OKQE+W 
0M)EtW ODE +w 
O.WE to0 O.WEtW 
OWE tW OmE+W 
0M)E to0 OOOE+W 
ODOE+W OmE to0 
OM)E+W OIME+OO 
O.WE too OIX)E+OO 
O.WE tW OMlE+W 
O.WE to0 OWE+W 

‘OTN RISK 3A3E -06 



I EXPOSURE SCBJARIO: Future Resident (Adult/Child) (All Soil), CTE 

RELEVANT EQUATIONS: IEX = (C x IFadj x Fi x BIO x EF)/(ATx CF) 

WHERE: C = MEAN CONCENTRATION IN SOL SAMPLE (MG/KG) 
IFadj = AGE-ADJUSTED SOIL INGESTION FACTOR (MB YEAR/KG DAV) 
FI = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BIOAVAILABLlTY (UNITLESS) 

c 
c 
c 
c 
\ 
\ 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (iEt6 MG/KG) 
IRo = CHILD NGESTION RATE (MGIDAY) 
Elk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHfLDBODY WEIGHT (KG) 
IAa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

RISK ASSESSMENT SPREADSHEET - INClDeJTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase. Zone 1 
LOCATION: NSB-NLON, Groton. CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
US#G AGE-ADJUSTED MPOSURE FACTORS. EXPOSURES MROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

IFadj = (IRc x EDc)/BWc t (IRa x EDa)/BWa 

ENTER INPUT PARAMETERS: , 

IRc: 
EDc: 
BWc: 
IRa: 
Elk: 
BWa: 
IFadj: 
Fi: 
EF: 
AT(NONC): 

IRc: .... :.,;: .,i$ 
EDc: ‘: .: . . ,2 
BWc: 
I,I,a: 

!.:. ..;;..;I... fg. 
., .:::. 50. 

Elk: ,..;.;, 7. 

BWa: ....., ,. 70 
IFadj: 18.33333 
Fi: .:.:. . . 0.5. 
EF: .; :‘; j’ ” ‘;‘.. 1’50 
AT(NONC): 3285 
AT(CARC): 25550 25550 

DETERMiNE CONVERSION FACTORS: -ERMN E CONVERSION FACTORS: 

NON CARC = NON CARC = 4.2E-07 4.2E-07 CARCIN = CARCIN = 5.4E-08 5.4E-08 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 1 
EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil), CTE 

LIFEDYE 
ANNUAL DOSE 

CHEMICAL 
AVERAGE DOSE RFD CSF HAZARD 

C (MG/KG) RIOAVAILAEILITY (MG/KG/DAY) (MO/KG/DAY) (MGIKGIDAY) (KG/DAY/MG) INDEX 
INCREMENTAL 
CANCER RISK 

3eryllium 0.19 
6.86E-08 

1 7*95E-00 l.O2E-09 SOOE-03 4.30EtOO 1.59E-05 4.40E-00 
m9c 2: 

O.OOEtOO O.OOEtOO O.OOE+OO O.ooEtoo 
O.OOEtoo O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO o.ooEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOo O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo O.OOEtOO 
0.00EtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO O.OOEtOO 

rOTAL RISK -MW+-W IA~\E-3 l.l3E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 1 
LOCATION: NSB-NLON. Groton. CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
USING AGE-ADJUSTED MPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

, EXPOSURE SCWARIO: Future Resident (Adult/Child) (All Soil), RME 

RELEVANTEQUATIONS: IM = (C x IFadj x Fi x 810 x EF)/(ATx CF) IFadj = (IRc x EDc)/BWc t (IRax EDa)/BWa 

cl 
0 
cl 
c 

2 

WHERE: C = MEAN CONCENTRATION IN SOL SAMPLE (MGIKG) 
IFadj = AGE-ADJUSTED SOIL INGESTION FACTOR (MO YEAR/KG DAY) 
Fi = FRACTlON FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BlOAVAlLABlLilY (UNITLESS) 
EF = EXPOSURE FREQUBJCY (lXYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (iEt6 MG/KG) 
IRc = CHILD NGESTION RATE (MG/DAY) 
Etk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHILDBODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WElGHT (KG) 

I 
ENTER INPUT PARAMETERS: 

IRc: 
Eb: 
BWc: 
IRa: 
EDa: 
BWa: 

.., ,:.+:: ‘200, 
‘]yA-.‘;., .j. :‘$ 
.:.:: : y:: ::. 1.5 
I,:;, .j109 

.Y;‘pj 
:: ‘.. j in? 

DETERMNE CONVERSION FACTORS: 

NONCARC = 1.6E-06 CARCIN = 6.7E-07 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
site 13 - Lower Subase. Zone 1 
3POSURE SCmARIO: ‘Future Resident (Adult/Child) (All Soil), RME 

LlFETlME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

;H EMICAL C (MG/KG) SIOAVAlLASILlTY (MG/KG/DAY) (MG/KG/DAY) (MGIKGIDAY) (KGIDAYIMG) INDEX CANCER RISK 

henic 1.9 1 2.97E-06 1.27E-06 1.50EtOO 9.92E-03 
kyllium 0.4 1 6.26E-07 2.6EE-07 5.00E-03 4.30EtOO 1.25E-04 1.15E-06 

O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtoO O.OoE too O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OoE too 

-0TAL RISK - i.@E’2 3.07E-06 



RISK ASSESSMENT SPREADSHEET - INCIDfZNTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122196 

iAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEFT. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Full-Time Employee (Surface Soil). CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

INHERE: C = MEAN CONCeJTRATlON IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
I\DULT: YOUlli: 

. . 
IR: iy.:.. ..::;:..-..$O’ 
EF: ::‘,)y:t,,i’go, 

Fi: ::,‘,~:i:‘:i:i::::‘~6!~,; 
ED; T .:.;;:.; ::.: :‘& 

Bw: 70 
AT(CAR): 25550 
ATWON): .“‘:;:‘:‘.G?!?Q; 

IR: I.0 
EF: 
Fi: 

:,.‘..,, ;, .;. % 
: :. 

ED: 
. . . . . i’: 

BW: 1 
AT(CAR): 25556 
ATNON): :‘Y::.:‘; 365. 

DETERMNE CONVERSION FACTORS: 
4UULT: YOUTH: 
CF: 1.47E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) 

ADULT/YOUTH (CANCER RISK): 
CF: 1.26E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 2 
EXPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 
CALCULATEDOSES: 

YOUM ANNUAL ADULT ANNUM LlFETfME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) (MGIKGIDAY) (KG- DAY/MO) 

Arsenic 
Beryllium 

1.6 1.50EtOO 
0.29 1 O.OOEtOO 4.26E-06 3.65E-09 5.00E-03 4.30EtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

l 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoE4-00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPRfZAfISHEEf - INClDeJTAL INGESTION OF SOIL (PAGE THREE) 
Bite 13 - Lower Subese, Zone 2 
MPOSURE SCENARIO: Full-Time Employee (Suface Soil), CTE 
DETERMNEHAZARDINDlCESANDCANCERRISK: 

0 
0 
Cl 
c 
CXJ 
w 

HAZARD INDM HAZARD INDfZK INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

I 

Arsenic 
O.OOEtOO 8.51E-06 1.57E-00 

alkC 
,a_ 

0 0:OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.oOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE.rOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0,oOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

I 80 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOEtOO “GQM-eP a.qoo-4 4.97E-00 



>” ‘” 



0 

0 
0 
c 
03 
cl-l 

RISK ASSESSMENT SPRUIDSHEET - INCIDE?JTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 2 
-0CATION: NSB-NLON, Groton, CT 
DATE: 01122196 

+Ai!ARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
!XPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
4SSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Full-Time Employee (Suface Soil), RME 

9ELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)~(BWxATx1E6) 

MiERE C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = BIOAVAILABILITY 

ENTER INPUT PARAMETERS: 
4DULT! YOUTH: 

IR: :I:: .,,. :..:. ..,. 100’ IR: :o 
EF: :I:,’ : ‘:.. I::,:, ~j.~ti EF: ,. .. ;;I 1 
Fi: :,:i::-.::::j,..,.i-::,. Fi: 
ED: :.‘:::~;~~:::~.:,::~ ,& E-,: 1: 

: :. . . . 7. 
: :: :. .;‘, Bw: 

BW: 1 
AT(CAR): 25560 AT(CAR): 25550 
AT@, ON): ::$f$~:l’:!$j,@ AT(NON): :. !I.’ 3tf?: 

SETERMINE CONVERSION FACTORS: 
4DULT: YOUTH: ADULT/YOUTH (CANCER RISK): 
CF: 5.67E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 2.10E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 2 
EXPOSURE SCENARIO: Full-Time Employee (Suface Soif), RME 
CALCULATEDOSES: 

VOUTH ANNUAL ADULT ANNUAL LIFETWE AVERAGE RFD 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTV DOSE (MGIKGIDAV) DOSE (MGIKGIDAV) DOSE (MG/KG/DAV) (MG/KG/DAV) 

CSF 
(KG-DAY/MO) 

1.50EtOO 
Beryllium 0.29 1 O.OOEtOO 1.70E-07 6.08E-OS 5.00E-03 4.30Etoo 

-kwl -94i69 

O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEtoO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 



WK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
iite 13 - Lower Subase. Zone 2 
%POSURE SCfBARIO: Full-Time Employee (Suface Soil), RME 
IETERMINE HAZARD INlXES AND CANCER RISK 

HAZARD INDEX 
:H EMICAL 

HAZARD lND& INCREMENTAL 
YOUTH ADULT CANCER RISK 

ksenic O.OOEtOO 352E-03 
kryllium O.OOEtOO 3.4lE-05 2.61 E-07 

0 O.OOEtOO 
0 

O.OOEtoO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOE to0 
0 O.OOEtOO 
0 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 
0 

0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 

0 O.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOE tO0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OOEtoO O.OOEtOO 
0 o.oOEtOO O.OOEtOO O.OOEtOO 
0 o.OOE to0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO o.ooEtoo O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OoEtoo O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtoO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO o.OOEtoo O.OOEtOO 

‘0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO o.oOEtoo O.OOEtOO 

‘OTAL O.ooE+QO - 3,w E- 3 3.23E-07 





RISK ASSESSMENT SPREADSHEET - INCIDf3JTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION : NSB-NLON, Groton, CT 
DATE: 01122196 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEEF. 
EXPOSURES THROUQH PICAINGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLIN ED BELOW. 

’ MPOSURE SCENARIO: Construction Worker (All Soil). CTE 

0 
cl 
u 
t 
02 
CD 

RELEVANT EQUATION: IEX = (C x IR x Fi x BIO x EF x ED)/(BW x AT x 1 E6) 

WHERE: C = MEAN CONCWTRATION IN SOIL SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MGIEVWT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATlON (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLlTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

I AT(CAR): .. 25550 
AT(N ON): j:,;::.::.:.::: :: 3.66 

I,L,: :. . . :..@ 
EF: :’ 1 
Fl: :. : “.:-‘l 
ED: ., . . . L...“. :j. 

BW: 1 
AT(CAR): 25550 
AT(NON): .,‘,’ .. .: ;&$ 

DETERMlNE CONVERSION FACTORS: 
ADULT: YOUlH: ADULT/YOUTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL DOSE) CF: O.OOEtOd (AVG ANNUAL DOSEJ CF: 5.37E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
site 13 - Lower Subase. Zone 2 
MPOSURE SCENARIO: Construction Worker (All Soil). CTE 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MG/KG/DAV) DOSE (MG/KG/DAY) (MG/KG/DAV) (KG-DAV/MG) 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1: O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

(( i O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

'. O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

1.4 1 O.OOEtOO 5.26E-07 7SlE-09 3.00E-04 ISOEtOO 
00 

O.OOEtOO 6.09E-05 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OoEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.ooEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



0 
0 
0 
c 
CD 
2 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 13 - Lower Subase. Zone 2 
EXPOSURE SCENARIO: Construction Worker (AR Soil), CTE 
DETERMINE HAZARD INCKES AND CANCER RISK 

HAZARD INDEX HAZARD INDM INCREMENTAL 
CHEMICAL YOUTH , ADULT CANCER RISK 

Arsenic 
Beryllium 

ken 
Manganese 

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 

TOTAL 

O.OOEtOO 1.26E-05 . 3.92E-09 
-?&&-&a 

O.OOEtOO . +-eG9!+ emE-3 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

.O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.oOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

o.OOE+OO - 4.30E-3 1.52E-08’ 



<:. ,. (, 

“̂  



0 
0 
cl 
c 
UJ 
W 

RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH UIOUNDWATER 

SITE NAME: Sib 13 - Lowr Slbase, Zone 2 
LOCATION: NSB-NLON, Groton,CT 
DATE: OlR2P38 

HAZARD INDiCES AND INCREMENTALCANCER RISKS ARECALCUATED BY CN THE FOLLOWINQ SPREADSHEETS 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ConstructIon Worker, CTE 

REFERENCES: EPA, DECEMBER 1080 AND JANUARY 1902 

I DAD = (DAeventxEVxEDxEFxA)/(ElWxAT) FOR INORMNCS: DAevent = Kp XC x lsvent xCF 
FOR ORGANICS: IF tevent -z t*, O&vent = 2Kp XC xCF Y @T K iwenVJ.141502654)*1)5 

IF tevent > r. D&went = Kp XC xCF K (@vent/(1 + S)) + (2Tx ((1+38)/(1 t 8)))) DAD = OERMALLY ABSORBED DOSE (MG/KGlJAYj 
DAsvent = ABSORBED OOSEPEAEbENT (MG,CM*%?/EVENT) 
EV = EMNTFREQUEMY (EVENTS/DAY) 
ED = EXPOSURE DURATlON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM”“2) 
BW = BODY WEIGHT (KG) 

WHERE: Kp = PERMEABlLllYCOEFFClENT FR3M WATER FM/HA) 
C = CONCENTRATION Cf CHEMCAL IN WATER (MQL) 
Ieven - DURATION OF EVENT(Htl/EVENT) 
CF - CONVERSION FACTOR (1 LitCUl CM”3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUfp 
E = PARTlTlONlNGCONSTANT DERVIDED BY EJUNGE MODEL (DIMENSIONLESS) 

AT = AVERAGING TIME (DAYS) 

INPUT PARAMETERS: 

EV: 

g; 

A: 
tSVEn: 
8W: 
AT(NON): 
AT(CAR): 

1 CONVERaON 
1 FPCTOR(NONCAR) = l.lOEtOl 

60 
3600 CONVERSION 

6 FACTOR (CARCIN) - 1.70E -01 
70 

365 
25550 



RISK ASSESSMENT SPREADSHEET - 
Site 13 - Loner Subase, Zone 2 

DEAMAL CONTACT WITH U?OUNDWATER (PAGE TWO) 

EXPOSURE SCENARIO: Conrbuctlon Worker, CTE 

CHEMICAL CONC. (MM) 
ORC3ANlC OR 
INORMNIC? l’(HR) Kp (CM/HA) I3 Dh3veR 

Tetrachlomethen, 
Chloroform 
Antimony 
AE%lllC 

BOWI 

CBtilUfll 
.hb, 
Mangarese 

0003 0 430E tM) 9.OOE-01 4flOE-02 2sJE-01 
0.003 0 

128E-08 
1 10E to0 4.7OE-01 8.QOE-03 Q30E -03 

0.0082 I 
237E-07 

lIlOE-03 
OMlQ I 

655E -03 
lOOE-03 0.177 I 1.52E -05 
lOOE-03 

0.0011 I 
lA2E-M 

lOOE-03 5SOE-63 

O.&Q 
l-m? .x 

I 
o- 

l.OOE-03 5.19E-07 
OMlE to0 
O.WE to0 
0.00Ei-W 
ODOE to0 
ODOE too 
0M)E to0 
OkWE to0 
0M)E tO0 
OaOE to0 
ODOE tM) 
ODOE to0 
ODOEtOO 
OmE to0 
ODOE to0 
0M)E tO0 
OaOEtCQ 
OaOE+OO 
ODOE to0 
OROEtOO 
0M)EtOO 
OaOE tC’J 
OOOE tO0 
OWE to0 
OOOEtW 
OIX)E tO0 
OiJOE to0 
ODOEtOO 
OOOE to0 
OOOE to0 
OWE too 
OOOEtOO 
ODOEtW 
ODOE to0 
O.OOE tO0 
O.OOE to0 
ODOE tO0 
OWE tw 
OfJOE to0 



cl 

cl 
c; 

c 
UJ 
u-l 

Il9( ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH ~OUNOWATER WATER (PAGE THREE) 
Ike 13 - Loner Subase, Zone 2 
POSUFZE SCENARIO: Conrbuctlon Worker, CTE 
:ALCULATE DOSES: 

ANNUAL 
DERMN DERMK 
DOSE RfD 

:HEMlCAL (MGKG/DAYJ W3lWDAY) 
HAZARD INDEX 
DEAMAL 

‘stmchlomethene 153E-05 l.WE-02 153E -g3 
:hlcroform 282E -03 l.OOE-02 282E-04 
intimory 7BlE-07 4mE-04 lB5E-03 
US&O lSlE-07 2flOE -04 BABE -04 
loron 1.36E -05 4.5OE-03 3.74E-03 
:edmium 1.05E-07 m 2,5E-5 942a-03 J.Rlz-3 
aa laui “? aa6 n- 3c !!c 

nangame 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.18E-03 
O.WEtW 
OiYJE+W 
OWEtW 
OOOE to0 
OOOEtOO 
Omx too 
OaOE to0 
OOOE to0 
OWE too 
OfJOE+W 
OaOE to0 
0Jmtw 
O.WE tW 
O.WE to0 

- ZP E*- 4 G @.58E-3 

OOOEtW 
O.WE to0 
O.WEtW 
0M)E tO0 
OfJOE to0 
OWE+OO 
O.WE to0 
O.WE to0 
O.WE to0 
ODOE too 
ODOEtW 
OOOEtW 
O.WE+M) 

0 OJBE to0 OBOE to0 
0 OWEtW OWE tw 
0 OOOE to0 ODDEtW 
0 OOOE +W O.WE tW 
0 O.WE tO0 OME to0 
0 0M)E tW O.WEtW 
0 O.WE tO0 O.WE +w 
0 O.WE to0 OaOE to0 
0 O.OOE to0 OOOE to0 
0 O.OOE tO0 O.WE to0 
0 O!JOE to0 O.WE to0 
0 O.WE to0 0M)EtW 
0 O.OOE to0 OaOE to0 
0 O.OOE tM) O.WE+OO 
0 O.OOE +00 O.WE too 
0 OOOE tM) O.IOE tM) 
0 O.WE to0 OGQEtW 
0 OlJOE tw OaOE to0 
0 omooE+w O.OOE tW 
0 ODOE to0 0M)E to0 
0 OOOEtOU O.OOE tW 
0 OaOE tW O.OOE tW 
0 OOOE to0 O.OOE tO0 
ii 0M)E to0 0M)E to0 

OTN RISK - t,cflE-2 



11% ASSESSMENT SPREADSHEET - DEAMAL CONTACT WITH mOUNDWATER (PAGE FOUR) 
iite 13 - Lowr Subaee, zone 2 
XPOSURE SCENARIO: Consbuctlon Worker, CTE 
:ALGULATE INZREMENTALCAt’kZER RI%& 

HEMCAL 

‘etrachlomethene 
:hlwoform 

LIFETIME AVERAGE CSF 
DERMN DOSE DERMN CANCER RiSK 
(MGIKG/DAY) WAlAY/MG) DERMAL CONTACT 

2.19E-07 520E-02 1.14E-09 
403E -09 6.10E-03 2A6E-10 

rntlmony 1.12E-09 0M)EtW 
\fSX?IllC 259E -09 1BOE to0 4.13E-09 
IOWfl 2dlE-07 OOOEtW 
:admlum 1.50E-09 OM)E+W 

Cngansse 
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 

x 
0 
0 
0 
0 
0 

- 
9fl3E-09 
OME tW 
OOOE to0 
OOOE tW 
OWE to0 
OOOE to0 
OOOE to0 
O.WE to0 
OOOE to0 
0.3JE tO0 
O.OOE tO0 
O.WE+W 
O.WE tw 
O.WE to0 
OOOE to0 
OaOE to0 
O.OOE tW 
O.WE too 
O.OOE +W 
0M)E tW 
O.WE tW 
ODOE to0 
OME tM) 
O.M)E tW 
O.WE to0 
OOOE too OaOE to0 
O.WE to0 OOOE tW 
OaOE to0 OOOEtOO 
O.WE to0 OaOEt@J 
0M)E tO0 OROE to0 
OOOE to0 ODOEtW 
O.WE tw 0M)E +W 
ODOE to0 0M)E to0 
O.OOE tW’ 0M)E +W 
O.OOE +W 0M)E tW 
O.WE to0 OOOEtOO 
O.OOE tW ODOEtW 
O.WE tW- OME to0 
O.OOE to0 OWE tW 

OaOEtOO 
OOOE tw 
OMlE to0 
0M)E to0 
OJXJEtW 
0M)EtW 
OOOE tW 
0M)E tO0 
0M)E to0 
OOOE tW 
ODOEtOO 
O.WE to0 
ODOE to0 
OOOEtW 
0M)E to0 
0M)E tW 
0M)EtW 
OWEtOO 
0M)EtOO 
O.WE tO0 
0M)EtW 
OaOEtW 
OmE +W 
OM)EtOO 
O.WE to0 

‘OTN RISK 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122196 

HAZARD INDICES AND INCREMENTAL CANCER AlSlCS ARE CALCULATED BY THIS SPREADSHEET. 
MPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCENARIO: Construction Worker (All Soil), RME 

RELEVANT EQUATION: IM= (CxIRxFixEiOxEFxED)/(BWxATxlE6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KQ) 
AT = AVERAGING TIME (DAYS) 
810 = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IA: -;:.~‘,‘+@j )R: ;. .:::;.:;+~, 

EF: .:: ::::;:::I.2$ EF: . 

Fi: ,:,;..: .. :... . . . 1.; .;:;,. . . . . . 
Fi: . . ,.::. 

E i-j ; ::: ;,:j::, j,;:;:::::.;-‘i’: 

7:’ 

ED: . . ..I j:;:.‘j’,: 
.:... ::;.: 

BW: BW: 1 
AT(CAR): 25550 AT(CAR): ,,, ?55” 
AT(N ON): ;.: :-I::<::.i:‘.::l:$& AT(NON): : . . ::, ” S@: 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (C/VdCER RISK): 
CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 3.22E-08 



3ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
site 13 - Lower Subase. Zone 2 
EXPOSURE SCENARIO: Construction Worker (All Soil), RME 
XCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LIFE-HUE AVERAGE RFD 
ZHEMICAL C(MG/KG) ElOAVAlLABlLllY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MO/KG/DAY) 

Vuminum 0 1 O.OOEtOO O.OOEtOO O.OOEtOO l.OOEtOO 
Vsenic 1.9 1 O.OOEtOO 4.26E-06 6.12E-06 3.00E-04 
3eryllium 0.29 1 O.OOEtOO 6.54E-07 9.34E-09 5.00E-03 
Fe4 
bfanganese 206 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEtOo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO o.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.ooEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

'a O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

CSF 
(KG- DAYIMG) 

1.50EtOO 
4.30Etoo 

‘3 3 



PISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE lHREE) 
site 13 - Lower Subase, Zone 2 
EXPOSURE SCE34ARIO: Construction Worker (All Soil), RME 
IETERMINEHAZARDINOICESPNDCANCERRISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
>H EMICAL YOUTH ADULT CANCER RISK 

Uuminum 

Jrsenic 

kryllium 

danganese’ 

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 

O.OOEtOO O.OOEtOO O.OOEtOO 
0.00EtOO 1.43E-02 9.16E-06 
O.OOEtOO 1.31E-04 4.02E-06 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO CkOOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.~OEtOO 0.00EtOO CIOOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.ooEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 

80 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL 0.00EtOO - 3,?fk-2 1.32E-07 



n i i 



RISK ASSESSMENT SPREADSHEET - OEAMAL CONTACT WITH GROUNDWATER 

SITE NAME: Sik 13 - Lover stbase, zone 2 
LOCATION: NSS-NLON, Groton,CT 
DATE: 0 IRZW6 

HAZARD INDtCESAND INCREMENTAL CANCER RISKS ARECALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE %ENARIO: Construction Worker, RME 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (DPevent x EV x ED x EF x A)/(EW x AT) 

WHERE: DAD = DERMALLY ASSORSED DOSE (MG,KGDAY) 
DAwent = ABSDRBED DOSEPEREKNT (MG.CM”%?/EVENT) 
EV = EVENTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATtON (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM”??) 
RW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGI\NCS: DAwmnt = Kp XC x kvent xCF 
FOR ORGANtCS: IF tevent < t*, DAevent = 2Kp XC xCF x @TX kvent,3.141592554)‘“05 

IF tevent > 1,. DAevent = Kp XC xCF x (&wmU(I + 63)) + (2Tx ((1+36)/(1 + 8)))) 

WHERE: Kp = PERMEA8lLlTYCOEFFGlENT FRDM WATER (CM/HR) 
C = CONCENTRATK)N OF CHEMCAL IN WATER (MG/L) 
levtttl - DURATION OF EVENT(HfUEVENT) 
CF -CONVERSION FACTOR (I UIOOO CM*‘3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUY 
B = PARTlTtONlNGCONSTANT DERVDED BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS: 

0 

cl 
EV: 1 CONVERRON 
ED: I FPCTOR (NONCAR) = Id8E tOI 

c.l 120 
-. 

K: 
3800 CONVERSION 

lFM?tX 8 FACTOR (CARCIN) = 255E-01 
0 EW: 70 

2 AT(NON): 395 
AT(CAR): 25559 



- 

Rl3f ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER PAGE TWO) 
se 13 - Lonar subss3, zona 2 
EXPOSURE SCENARIO: ConstructIon Worker, RME 

CHEMICAL CONC. (MQL) 
ORGANIC OR 
INORMNIC? f’(HR) KR (CMIHR) 

Tetmchlomethene 0.003 0 4WEtOO 9.WE-01 4EOE-02 250E-01 125E-05 
Chloroform ODX 0 I.lOEtW 4.70E-01 EWE -03 930E -03 237E -07 
Antimony 0.0151 I l.WE-03 121E-07 
AB3fllC 00038 I lROE-03 2flSE+lS 
BOftXl OAS4 I lSUE-53 3.7IE-08 
C9dnlUt-tl 0.0019 I 1 .WE -03 152E-05 

met ;; 43% ST 
Mangansm 03d3 I liOE-33 242E-08 

OaOEtW 
OOOE to0 
OSOE to0 
OM3E to0 
O~EtOO 
OIX)E to0 
OROE tW 
OSOE tO0 
0IX)EtW 
OKXJE to0 
0M)E tO0 
OSOE tW 
OSOEtW 
OSOE tW 
OJm tw 
OSOE tW 
OM)E+W 
0M)EtW 
0M)EtOO 
OilOE to0 
OSOEtW 
OWE tW 
OSOE tW 
OWE to0 
OSOEtW 
0M)E tW 
OSOEtW 
OSOE to0 
OSOE tW 
0M)E tW 
OOOE tW 
oDx+w 
OOOEtW 
0M)E to0 
OWE to0 
O.WE to0 
O.WE to0 
O.WE too 



0 
0 
0 
-’ 
0 
w 

RI% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH (XTOUNDWATER WATER (PAGE THREE) 
Site 13 - Loner Subase, Zone 2 
EXPOSURE SCENARIO: Constructfan Wodw RME 

bALCULATE DOSES: 

I ANNUAL 
DERMAL DERMM 

I DOSE RID HAZARD INDEX 
CHEMICAL (MUKG/DAYl (MMWDAYj DERMAL 

Tetmchlomethene 229E -05 I .WE -02 22QE-03 
Chloroform 423E-05 1 .WE -02 423E-04 
Anlmofy 2.16E-W 4M1E-04 5.39E-03 
AMCiC 5.14E-07 PEOE-04 IE4E-03 
Boron 
Csdmlum 

Mangamse 
0 

682E -05 
2.71E-07 

4.33E -05 
o.WE to0 

4.5OE-03 

- 2&E-5 

-72E-4 

1.47E-02 
4-.aa-w r*oqe-2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OaOE to0 
0M)E tW 
OMEtW 
oM)E tW 
0M)EtW 
OOOEtW 
OrnE too 
OWE to0 
OmEtW 
0M)E to0 

0 o.WE +W OSOE to0 
0 O.WE tW OSDEtOO 
0 0a0E to0 0M)E tW 

OGSE tW O.WE to0 
OME tW 0M)EtW 

OME to0 
0M)E tW 
O.WE to0 
o.WE tw 
O.WE to0 
OWE to0 
OkTOE to0 
0M)E tW 
0M)E to0 
OSOE tW 

0 OME to0 0M)EtW 
0 0M)E tW OME to0 
0 O.WEtw OmEtW 
0 O.WE to0 OmEtw 
0 O.WE tw OmEtw 
0 O.WEtW OIMEtW 
0 O.WE tW OrnE tw 
0 OrnE too OmE to0 
0 OmEtW ornEt 
0 OWE tW OWEtw 
0 OmE to0 OrnEtw 
0 OGSEtW OrnE too 
0 O.WE to0 ornEt 
0 O.WE tW OrnE too 
0 O.wEtw 0rnEtOO 

I 8 o.WE tW OmEtw 
OOOE tW OrnE too I 

0 OmE tW OrnE too 
0 O.WE to0 0mEtw 
0 OOOE to0 OrnE too 
0 OrnE too O.WE tW 
0 OWE to0 OmE tw 

TOTAL RISK .BB~E-IH q,s~T~-2 
1 



11% ASSESSMENT SPREADSHEET - 
site 13 - Loner Subase, zone 2 

OERMAL CONTACT WITH GROUNDWATER (PAGE FOUR) 

XPOSUAE SCENARIO: Consbuctlon Worker. AME 
:ALCULATE INXEMENTALCANCER RMS: 

:HEMCAL 

LIFETIME AVERAM CSF 
DEAMAL DOSE DERMAA 
(MW(GIDAy) (KQ/DAY/MG) 

CANCER RI% 
DERMAL CONTACT 

‘etrachlomethene 
;hloroform 
rnthnoly 
\rserlc 
IOWl 
kdmium 

327E-07 520E -02 1.70E -08 
&05E -08 6.10E-03 389E-10 
3.08E-08 
734346-09 

O.WE+X 
1 .BOE +W 1.17E-08 

OABE -07 0IX)EtOO 
388E-09 OOOE to0 

hngares3 
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’ 

6.1SE-07 
OMlE to0 
O.WE +M) 
O.WE too 
O.WE+W 
O.WE to0 
OOOE tW 
OOOE to0 
OOOE to0 
O.JOE +W 
O.WE to0 
OOOE to0 
O.OOE+M) 
O.M)E tW 
O.WE to0 
OfJOE to0 
O.OOE +@I 
O.WE to0 
O.WE to0 
0M)E to0 
OWE +OO 
O.OOE to0 
OM)E+W 
OOOE to0 
OM)E+OO 
OOOEtW 
O.OOE to0 
O.WE to0 
OIX)E+OO 
O.WE+W 
ODOEtW 
ODOE to0 
O.WE tO0 
ODJE too 
0DOE+oa 
OmE to0 
O.JOE to0 
ONE to0 
O.WE too 

ODOE too 
ODOE +W 
ODOE tW 
OaOE+00 
OIME+M) 
OJJOE tW 
OOOE tO0 
OM)E+OO 
OMlE tw 
O.WE+W 
0M)E to0 
0M)EtOO 
0M)E to0 
OROE+W 
OM)E+W 
OME+OO 
ONE+00 
OWE+W 
OM)EtOO 
OGiIE+OO 
ODOE+W 
OaOE+W 
0M)EtW 
OiXlE+OO 
OWE to0 
OMEtOO 
0M)E to0 
OM)E+M) 
ODOE+OO 
0M)E to0 
OM)E+OLI 
OOOE tW 
OMIE to0 
O*X)E to0 
ODOE to0 
0M)E to0 
OM)E+W 
0M)E tO0 
0M)E to0 

-0TAl RISK 2.SlE-08 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 2 
.OCATION: NSB-NLCN. Groton. CT 
DATE: 01/22/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDBJTS ARE CALCULATED BY THIS SPREADSHEET 
JSrJG AGE-ADJUSTED MPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ISSUMPTIONS ARE OUTLINED BELOW. 

3POSURE SCENARIO: Future Resident (Adult/Child) (All Soil), CTE 

JELEVANT EQUATIONS: IEX = (C x IFadj x Fi x BIO x EF)/(ATx CF) IFadj = (IRo x ELk)/BWc t (IRa x EDa)/BWa 

NHERE: C = MEAN CONCENTRATION IN SOL SAMPLE (MGIKG) 
IFadj = AGE-ADJUSTED SOIL NGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BlOAVAllABlLlTY (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MGIKG) 
IRc = CHILD NGESTION RATE (MGIDAY) 
Elk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAYJ 
Elk = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

iNTER INPUT PARAMETERS: 

IRo: ‘::’ . . j(j@ 
Em: :,‘.‘..:. . . :;. 2 
Bwo: .., .:.>.> .‘,, ja: 

:. 
IRa: ,;j::::.::~~:.‘.zj $@ 
Em: .I: .::, < .;. 7 
@,@.,a: .:“‘.‘,.‘I,‘. .io 

IFadj: 18.33333 
Fi: 

. . . . . . . . ..I$$ :. !. EF: +: .y,...:-,Bq 

AT(NONC): 3285 
AT(CARC): 25550 

Et’ERMlNE CONVERSION FACTORS: 

ONCARC = 4.2E-07 CARCIN = 5.4E-08 



IISKASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
kite 13 - Lower Subase. Zone 2 
XPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil). CTE 

LIFETIME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

:H EMICAL C (MGIKG) BIOAVAILABILITY (MO/KG/DAY) (MG/KG/DAY) (MGIKGIDAY) (KG/DAY/MG) INDM CANCER RISK 

fsenic 
leryllium 
nn 
langanese 

1.4 
0.17 1 7.12E-06 9.15E-09 5.00E-03 4.30EtOO 1.42E-05 3.93E-06 

r?ln 4 ')RoI;c n- fl-A. 

162 1 6.78E-05 8.72E-06 rnnC 2.4E-2 +66ls-w 2.@3&-3 
O.OOEtOQ O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OoEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO Q.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO Q.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.ooEtOO O.OOEtOO o.oOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO -0.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoEtOO O.OOEtOO O.OOEtOO 

rOTAL RISK -479E-3 1.52E-07 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

:ITE NAME: Site 13 - Lower Subase, Zone 2 
.OCATION: NSB-NLCN. Groton, CT 
IATE: 01/22/96 

IAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDBJTS ARE CPLCULATED BY THIS SPREADSHEET 
lSRJG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
&3SUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil). RME 

IELEVANT EQUATIONS: IEX = (C x IFadj x Fi x 810 x EF)/(ATx CF) IFadj = (IRc x EDc)/BWc t (IRax EDa)/BWa 

IHERE C = MEAN CONCENTRATION IN SOL SAMPLE (MG/KG) 
IFadj = AGE-ADJUSTED SOlL MGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BlOAVAlLABlLRY (UNITLESS) 
EF = EXPOSURE FREQUENCY @4YS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 
IRc = CHILD iNGESTION RATE (MG/DAY) 
ECk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHILD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WOGHT (KG) 

lNTER INPUT PARAMETERS: 

IRc: 
EDc: 
BWo: 
IRa: 
Elk: 
BWa: 
IFadj: 
Fi: 

i&JONC): 
AT(CARC): 25550 

IETERMHE CONVERSION FACTORS: 

I ON CARC = 1.6E-06 CARCIN = 6.7E-07 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
;ite 13 - Lower Subase, Zone 2 
XPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil). RME 

LlFETlME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

:HEMICAL C (MG/KG) BlOAVAlLABlLlTY (MGIKGIDAY) (MG/KG/DAY) (MG/KG/DAY) (KG/DAY/MG) INDEX CANCER RISK 

wxinic 
leryllium 
8R 
fianganese 

1.9 1 2.97E-06 1.50EtOO Q.Q2E-03 i.QlE-06 
0.29 1 4.54E-07 1.95E-07 SOOE-03 4.30EtOO 9.06E-05 &37E-07 

94c Ac 
206 1 3.26E-04 - Z.$E-2 s-He99- 1,36E-2 

O.OOEtOO O.OOEtOO 0:OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE+OO 
o.ooEtoO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.oOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

rOTAL RISK l+H+64- 2:3&&J 2.75E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 3 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 

0 
0 
0 
-. 

G 
CD 

I RELEVANT EQUATION: IEX=(CxIRxFixBl0xEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVWT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE WRATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: .‘. ‘:..$;0@, IA: .d 
EF: :.: .‘..:. BO. EF: 
Fi: 
ED: 

I:; .,,, :.‘:I--. .’ 0.5’ 
.I. 

Fl: 1 
.:. i: .:-.I ED: . . I- 

Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): ~:<-,:‘~..,,:~?~!j~: ATWON): ‘.‘. 3S5 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULTMOUTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL DOSE) . CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 5.37E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase, Zone 3 
EXPOSURE SCE?JARIO: Construction Worker (All Soil), CTE 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (Ma/KG/DAY) (KG-DAY/MG) 

0.33 1 O.OOEtOO 1.24E-07- 1.77E-09 5.00E-03 4.30EtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OoEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0,OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Jite 13 - Lower Subase. Zone 3 
EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 
3ETERMiNEHAZARDlNlXESANDCANCERRISK 

HAZARD INDEX HAZARD INDEX 
ZHEMICAL 

INCREMENTAL 
YOUTH ADULT CANCER RISK 

3eryllium O.OOEtOO 2.46E-05 7.62E-09 

0 
0 O.OOEtOO 
0 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OoEtOo O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO' O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

'0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL 0.60E+Ott --embe- 3.43E-3 3.02E-06 

r 

,l&fisl~S 

08 WI% 
I 

-Pii< 
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AIS< ASSESSMENT SPREACSHEET - DERMAL CONTACT WITH U3OUNDWATER 

SITE NAME: Sik 13 - Lowr Slbase, Zons 3 
LOCATION: NSB-NLON. Groton, CT 
DATE: OlR2f36 

HAZARD INDCES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FCLLOWING SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Constwctlon Worker, CTE 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1992 

DAD = (DPeventwEVxEDxEFxA)/(SWwAT) 

WHERE: DAD = DERMALLY ABSORBEDDOSE IMG,KQDAY) 
DAevent = ABSORBED DOSEPEREMNT (MG,CM*-Z/EVENll 
EV = EKNTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATlON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYSMEAR) 
A = SKIN SURFACE AREA AVALABLE FOR CONTACT (CM”2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

FOR INORGANCS: 
FOR ORGANICS: 

D/&went = Kp XC I( kvent xCF 
IF tevent < t*, DAevent = 2Kp XC xCF x (BT x kvent,%141592854)‘1)5 
IF tevent > t*, D/went = Kp XC xCF x (&wenV(l + 8)) + (2T x ((1+3B)/(t t 8)))) 

WHERE: Kp = PERMEABILRYCOEFFCIENT FROM WATER (CM/HA) 
C = CCNCENTRPITION ff CHEMCAL IN WATER (MGR) 
twetl - DURATION OF EVENT (HI’VEVENT) 
CF - CONVERSIONFACTOR (1 UlCUt CM**3) 
1. = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOW 
9 = PAFtTITlONINGCONSTANT OERVIDED BY BUNGE MODEL (DIMENSIONLESS) 

I INPUT PARAMETERS: 

EV: 1 
ED: 1 
EF: SO 
A: 3900 
tevera: 9 
BW: 70 
AT(NON): 385 
AT(CAR): 25550 

CONVERSlON 
FPCTOR (NONCAR) = 1.19Et01 

CONVERSION 
FACTOR (CARCIN) - 1.70E-01 



11% ASSESSMENT SPREADSHEET - 
ilIe 13 

QERMAL CONTACT WITH GAOUNDWATER (PAGE TWO) 
- Lowr Subas?, zone 3 

XPOSURE SCENARIO: Construction Worker, CTE 

:HEYlCAL CONC. (MM) 
ORGANIC OR 
INORGANIC? I* (HA) T WV Kp (CWHR) 8 Dllaverm 

elrachlomethene 
hloroform 
ntlmony 
rswllc 
OIUl 
SC&llUn 

langarea 

0 0 430E+W 9.WE-01 4.90E -02 25OE-01 OM)E+W 
0 0 l.lOEtW 4.70E-01 SSOE-03 930E-03 ODOE+OO 
0 I 1 .WE -03 O.WEtOO 

on017 I ImE- 1.3SE-09 
0 I 1 .WE -03 0M)E to0 
0 I 1 .WE -03 OOOE tW 

a?aacu 
0289 I 231E-09 

0M)EtW 
OOOEtW 
O.WE tW 
OaOE tW 
ODOEtW 
OJJOE to0 
OQOEtW 
0M)E to0 
0M)E to0 
0M)E to0 
O.WE to0 
OrnE too 
OaOE to0 
OmEtOO 
OiZOE to0 
ODJE tW 
OJXE too 
O.OOEtOO 
ODOEtOO 
ODOEtW 
0M)EtW 
O!.XIE to0 
ODOEtW 
Omx too 
0M)E to0 
ODOE tw 
0M)EtW 
OnoE too 
OIIOE tw 
OaOEtW 
O.WE to0 
O.WE tW 
0M)E tW 
OOOE to0 
O.WE too 
O.WE to0 
O.WE to0 
ODJE tw 



RIS( ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH (flOUNOWATER WATER PAGE THREE) 
site 13 - Loner Subase. Zom 3 
EXPOSURE SCENARIO: Conrbudion Worker, CTE 
CALCULATE DOSES: 

ANNUAL 
DERMK DERMK 
DOSE RID 

CHEMCAL (MWGIDAY) W4MKGIDAV 
HAZARD INDEX 
DERMAL 

Tetmchlomethene O.WE to0 1 .WE -02 0M)E to0 
O.WE to0 laOE-02 O.WE to0 
O.WEtW 4.WE-04 o.w00Etw 
1.62E -07 280E -04 5.7SE -04 

O.WE to0 OIX)E tw 
o.wE+w O.WEtW 
O.WE to0 OMlEtW 
ONE to0 ODOEtW 
O.WE to0 ODOEMO 
O.WE to0 OWE too 
OM)E tW OM)E+W 
O.OQEtW O.WEtw 
O.WEtCO 0M)E tM) 
O.WE tW O.WE too 
O.WE to0 OWEtW 
O.WE to0 OllOEtW 
OWE tW O.WE tw 
O.WE to0 O@JEtw 
0M)E to0 0M)E to0 
O.WE tO0 OJloEtw 
O.WE tW ODOEtw 
O.WEtOO OOOE tW 
o.WE to0 0M)E to0 
O.WE tW O.WE to0 
O.WE tW OWEtW 
O.WE to0 OOOE tW 
OOOE to0 OWE tw 
O.WE too ODOEtW 
O.WE to0 O.WE tw 
O.WE too OCOEtW 
O.WE to0 OOOE to0 
OOOE to0 OKQE+W 
O.WE to0 O.WE tw 
O.WE tOC 0M)EtW 
O.WE too 000EtW 
O.WE too OJlOE+W 
O.WE to0 O.WE to0 
O.WE to0 OOOEtW 
O.OOE to0 OrnEt 

TOTAL RISK 



,IsK ASSESSMENT SPAEALISHEET - DERMALCONTACT WITH GROUNDWATER (PAGE FOUR) 
ite 13 - Loner Subase, Zone 3 
XPOSURE SZENARIO: Conslwction Worker, ClE 
ALCUCATE INXEMENTALCAKER RISVS.: 

LIFETIME AVERAM CSF 
DERYN DOSE DERMN CANCER RISK 

HEMlCAL (MMJXG/DAY) W3DAYIMG) DERMAL CONTACT 

atmchloaethene ODOE +00 520E -02 O.WE to0 
hloroform ODOE +W 6.10E-03 OIX)E+W 
ntimofy O.WE tW O.OOE+W 
merk 231E-c+ 1 BOE +W 3.70E-09 
orul O.WE +W O.OOE +00 
admlum 0Lhxtw ODOE to0 

393E47 OBOE to0 
0 OMIE +W 0M)EtOO 
0 O.WE too ODOE+W 
0 ODOE too OWEtW 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

x 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OMlE to0 OWE +W 
O.WE to0 OOOEtW 
oMlE+W O.WE+OO 
o.WE +W OME tw 
O.OOE tW OOOE too 
O.WE to0 OJJOE~OO 
O.WE+w 0M)E to0 
OWE too OIX)E+W 
O.WE +W OWEtOO 
OXK)E to0 0M)EtOO 
O.WE to0 OOOEtOO 
OWE too OaOE+W 
o.WE to0 OaOEi’JO 
o.WE to0 OM)E+M) 
OOOE to0 O.WE too 
o.WE+W ODOE+OO 
O.WE to0 OWE+W 
o.oOE tw O.WE+W 
O.WE too ODOEtW 
o.WE to0 OM)E+W 
O.WE tW ODOE tW 
O.WE +W ODOE to0 
O.WE+W ODOE to0 
O.WE+W O.WE+W 
O.WE tW OCQE+W 
O.WE to0 OWEtW 
O.WE+W O.WEtW 
OME tW ODOE to0 
O.OOE to0 O.WE too 
O.WE tw OIX)E to0 
O.WE+W ODOE tw 
O.WE tW OOOE to0 
o.WE tw OOOEtW 
O.WE to0 OM)E+W 
00OEtW OMIE +W 

OTN RISK- 3JOE -09 



0 
cl 

0 

-. 

J 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase. Zone 3 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 
EXPOSURE SCENARIO: Construction Worker (AR Soil). RME 

RELEVANT EQUATION: IM = (C x IR x Fi x 810 x EF x ED)/(BW x AT x 1 E6) 

WHERE C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

)R: . .:. ..‘I-:‘.,j& IA: .YO. 

EF: :. ., ‘.y !g!. EF: ‘. 1, 
Fi: .:... .: ,: :: ;I Fi: ,. . :. 1 
ED: “‘y :“: .::,. ED: i/:-j. 

Bw: 70 Bw: 1 
AT(CAR): 25556 AT(CAR): 25556 
AT(NON): .::‘.‘. ‘: $ii5- AT(NON): L ,qSj:. 

DETERMlNE CONVERSION FACTORS: 
ADULT: YOUlH: ADULT/YOUTH (CANCER RISK): 

CF: 2.25E-06 (AVG ANNUAL DOSQ CF: O.OOE to0 (AVG ANNUAL DOSQ CF: 3.22E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 3 

i EXPOSURE SCENARIO: Construction Worker (All Soil), RME 
~CALCULATEDOSES: 

CHEMICAL 
YOUTH ANNUM ADULT ANNUAL LlFETlME AVERAGE RFD 

C(MG/KG) BlOAVAlLABlLllY DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) DOSE (MGIKGIDAY) (MO/KG/DAY) 
CSF 

(KG-DAY/MO) 

O.OOEtOO 0.00EtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO' O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooE'too O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.oOEtOO O.OOEtOo O.OOEtOO 

-* 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

A O.OOEtOO O.OOEtOO O.OOEtOO 
cm O.OOE+OO O.OOEtoo O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEt00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtUO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

- 



0 
0 
cl 
-. 

CD 

I 
RISK ASSESSMENT SPREADSHEET - INCIDFNTAL INGESTICN OF SOIL (PAGE THREE) 
Site 13 - Lower Subase. Zone 3 
EKPOSURE SCENARIO: Construction Worker (AR Soil), AME 
DETERMNEHAZARDINMCESANDCANCERRISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH. ADULT CANCER RISK 

Aluminum O.OOE+OO 1.83E-02 O.OOE+OO 
Arsenic O.OOEtOO 2.10E-02 1.35E-07 
Beryllium O.OOEtOO 1*49E-04 4.57E-08 

0 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO . 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.ooEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.ooEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO ' O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 O.OOEtOO o.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

%O O.OOEtOO O.OOEtOO O.OOEtOO 0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL Q.tME+# - 3.lJk2 l.itlE-07 



300’120 



RISK ASSESSMENT SPREADSHEET - DERMAL CONlET WITH GROUNDWATER 

SITE NAME: Sib 13 - Low S&me, Zone 3 
LOCATION: NSB-NLON, Groton,CT 
DATE: OlR2/89 

HAZARD INDCESAND INCREMENTPL CANCER RISKS ARE CALCUATED BY ON THE FOCLOWING SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: ConstructIon Worker, RME 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1992 

DAD = (D&went x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = OERMALLY ABSORBEO DOSE (MG/KWAY) 
Ohvent = ARSOREEO OOSE PER EMNT (MG,CM*%‘EVENT) 
EV = EMNTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURAllON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREAAVALABLE FOR CONTACT (CM*“2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANCS: 
FOR ORGANCS: 

INPUT PARAMETERS: 

EV: 1 
ED: 1 
EF: 120 
A: 3900 
tWl3il: 6 
Bw: 70 
AT(NON): 365 
AT(CAR): 25559 

DAwent = Kp XC x t?vent xCF 
IF tevent < t*, Ohvent = 2Kp XC xCF x @T x twenth.141592654)**05 
IF tevent > t*, OPevent = Kp XC xCF x (@venV(l + 8)) + (2Tx ((1 tSB)/(l t B)))) 

WHERE: Kp = PERMEABILITYCOEFFCIENT FR[)M WATER @l/HA) 
C = CONCENTR4TK)N OF CHEMCAL IN WATER (MGR) 
tevt!rI - DURATION OF EVENT(HR/EVENT) 
CF - CONVERSION FACTOR (I UlLXYJ CM”3) 
1. = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUQ 
8 = PARTIllONINGCONSTANT DERVDEO BY BUNGE MOML (OIMENSIONLESS) 

CONVERSlON 
FPCTOR (NONCAR) = 1.79EtOl 

CONVERSION 
FACTOR (CARCIN) - 2d5E-01 



RI% ASSESSMENT SPREADSHEET - 
sita 13 - Loner Subase, Zone 

DERMAL CONTACT WITH mOUNDWATER @‘AGE TWO) 
3 

EXPOSURE SCENARIO: ConstructIon Worker, RME 

CHEMlCAL CONC. (MGJL) 
ORGANIC OR 
INORMNIC? 1. (HR) T VW Kp (CMIHR) II DAeveR 

0 0 430E to0 9.WE -01 4BOE-02 
0 

25OE-01 
0 l.lOE+W 4.7OE-01 9.9OE -03 

0 I 
93OE-03 0M)E KU 

laOE-03 
013017 I 

0M)E to0 
lJME-03 0 I lBBE-09 
1 .WE -03 0 I OMEtOO 
laOE-03 OmlE tw 

0269 I 
9-s9E ,“2 
231E-M 

Tetmchlomethene 
Chloroform 
Antimony 
Areenlc 
l3oral 
Ct3Ck-d~ 

-tm# 
Mangamee 

O.WE+OO 
OIX)E to0 
0M)E tW 
0M)E to0 
OaOEtW 
OIIOE to0 
OOOE too 
OaOEtOO 
0M)EtW 
0M)E to0 
ONIEtW 
O.WE to0 
0M)E tw 
OOOE to0 
OOOEtW 
0iYEtw 
OaoEtw 
0M)E to0 
ODOEtW 
OOOE tW 
O.WE tW 
OOOEtW 
O.WE tW 
OI)OE tW 
OROE to0 
OOOE to0 
OOOE tW 
OME to0 
OOOEtW 
0M)E tW 
OOOE tO0 
ODOEtW 
OaOE to0 
O.WE too 
O.WE to0 
O.WE to0 
O.WE to0 
O.WE to0 



- 

0 
cl 
U 

lb 
w 

IISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GROUNDWATER WATER (PAGE THREE) 
lite 13 - Loner Subaa, Zone 3 
XPOSURE SCENARIO: Consboctlon Worker. RME 
:ALCULATE DOSES: 

ANNUAL 
DERMAL DERMN. 
DOSE RfD 

:HEMlCAL (MGlWlJAYl (MGlWDAY) 

~trechlomethene . O.WE tM) 1 .WE -02 
:hlwoform O.WE to0 l.OOE-02 
rntlmory O.WE to0 4aOE-04 
rrserlc 2A3E-07 2nOE-04 
lOIOfl O.lOE to0 4.5OE -03 

lvl~ 2,56-r= :admlum OJJOEtOO 
b.. ES?&-“! 
kngarese 4.136-05 

0 O.WE too 
- 7.2&c-4 

0 OaOE tM) 
0 OOOE to0 
0 O.JOE to0 
0 OOOE to0 
0 0M)E to0 
0 OJJOE to0 
0 O!HE to0 
0 O.WE too 
0 OWE tW 
0 0M)E to0 
0 O.OOE tW 
0 O.WE tW 
0 O.WE to0 
0 OOOE to0 
0 O.WE+OO 

0” 
ODOE to0 
OOOE+W 

0 ODOEtW 
0 O.WE tW 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 0.5lE tW 
0 O.WE to0 
0 OOOE+W 
0 OOOE to0 
0 O.WE+W 
0 OOOE to0 
0 OWE to0 
0 OWE tM) 
0 O.mE tM) 
0 ODOEtW 
0 O.WEtW 
0 OGOE to0 
0 O.OOE to0 
0 O.M)E to0 
0’ O.OOE tC0 

HAZARD INDEX 
DERMAL 

O.JOE to0 
003E+OO 
OOOEtW 
8.67E-94 
OM)EtOO 
0M)E tO0 

-esBEsc 6.7ac2. 
OboEtW 
O.WE+W 
OWE too 
ODX too 
O.WE+W 
O.OOEtOO 
O.OOE to0 
O.M)E tO0 
O.WEtOG 
0M)EtOO 
OJXIE tO0 
OOOEtW 
0M)E to0 
OIJOE tW 
O.OOE tO0 
O.WE too 
O.WE tW 
O.WEtW 
O.WE to0 
O.WE too 
OWE too 
O.WEtOO 
OOOEtW 
O.WE tw 
ODOE to0 
O.WE tW 
0M)E to0 
OlME to0 
OOOEtW 
O.WE to0 
0.3JE to0 
OM)E tw 
O.OOE tW 
O.WE to0 
0M)E to0 
OKxlEt00 
0M)E to0 
ODoEtw 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GAOUNDWATER (PAGE FOUR) 
Site 13 - Loner Subaee. zone 3 
EXPOSURE SCENARIO: Construction Worker. RME 
CALCULATE INCREMENTAL CANCER RIS(S: 

CHEMICAL 

Tetrechlomethene 
Chloroform 
Antimony 
Arserdc 
SOtOll 
Cadmium 

Manganese 
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. 
a 

LIFETIME AVERAGE CSF 
DERMAL DOSE DERMfi CANCER RISK 
WKG/DAV F(GiDAYIMG) DERMALCONTICT 

O.WE to0 520E-02 0M)E to0 
OOOE to0 6.10E -03 OfmE too 
O.OOE +W 
3A7E-09 1 BOE to0 XzEi 
OME to0 OJJOEtW 
OfJOE to0 OaOE to0 

I 

5flSE -07 
0M)E to0 OM)Et@J 
OOOEtW O.WE+W 
OOOEtOO 
0M)E tW xi?izE 
O.ODE to0 OOOEtW 
OKJOEtOO OMlEtW 
O.OOE tO0 0M)E tW 
OM)E too ODOEtOO 
OM)E+W O.WE to0 
O.WE tW O.WE tO0 
O.M)E to0 OWE tO0 
O.CQE+W 0M)E to0 
O.wEtW OWE to0 
OOOE to0 OM)E+M) 
0M)EtW OMlE to0 
0M)EtOO 0M)EtW 
O.WE +W O!loEtw 
OaOEtW OOOE t(x) 
O.WE to0 OaOE to0 
OOOE to0 OilOE tW 
O.WEtW 0M)EtW 
O.WE too OM)EtOO 
OWE tW O.WE to0 
oL&+w 0M)EtOO 
ODOE too OWEtOO 
O.WE too OaOE to0 
O.WE to0 O!JOE to0 
O.WEtOLI 0M)E to0 
OOOE to0 O.WE tW 
O.OOE to0 OaOE +00 
O.WE tw O.WE to0 
O.WE to0 OooEtw 
OXMEtW ODOEtW 
OOOEtW OWE tw 
OmE tw OOOE tW 
000E+00 OOOE tW 
O.OOE tOQ O.WE tW 
O.OOE to0 OOOEtW 

DTAL RISK 5.55E -09 



RISK ASSESSMENT SPREADSHEET - INCIDBJTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower &base, Zone 3 
LOCATION : NSB-NLON, Groton, CT 
DATE: Oll22196 

HA2XRD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
USElO AGE-ADJUSTED D(POSURE FACTORS. EXPOSURES lHROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EKPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil), CTE 

I RELEVANT EQUATIONS: IM P (C x IFadj x Fi x 810 x EF)/(ATx CFj IFadj E (IRc x ELk)/BWc + (IRa x EDa)/BWa 

WHERE: C = MEAN CONCENTRATlON IN SOL SAMPLE (MG/KG) 
IFadj = AGE-ADJUSTED SOlL lNGESTlON FACTOR (MG YEAR/KG DAV) 

~ Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BtOAVAlLABLtlY (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MGIKG) 
IRc = CHILD ESGESTION RATE (MG/DAY) 
Et% = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
Elk = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

I ENTER INPUT PARAMETERS: 

IRc: 
EDc: 
BWc: 
tRa: 
EDa: 
BWa: 
I Fadj: 
Fi: 
EF: 
ATMONC): 

..::..15: : .,. ,. 
” 50 ..: “, 

. :.. 7 
‘. ‘70. 

16.33333 
: xl5 . .A., 
: ‘, 1eq. 

3265 
AT(CARC): 255!io 

DETERMtN E CONVERSION FACTORS: 

NONCARC = 4.2E-07 CARCIN = 5.4E-06 



I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 3 
EXPOSURE SCBJAAIO: Future Resident (Adult/Child) (All Soil), CTE 

LlFEllME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

CHEMICAL C (MG/KG) BlOAVAlLABlLllY (MGIKGIDAY) (MG/KG/DAY) (MG/KG/DAY) (KGIDAYIMG) INDM CANCER RISK 

Arsenic 2.0 
Beryllium 0.33 1 1.38E-07 1.78E-08 5.00E-03 4.30EtOO 278E-05 7.84E-08 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOa O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEtOO 0.00E+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO O.OOEtOO 
0,OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO. 
O.OOEtOO O.OOEtOO O.ooE+OO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL RISK - 3,74 ~-3 3.02E-07 

> 

‘\ 

.) 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lowet Subase, Zone 3 
-0CATION: NSB-NLON. Groton, CT 
DATE: 01/22/96 

iAZAf?D INDICES AND INCREMENTAL CANCER RISKS FOR RESIDBJTS ARE CALCULATED BY THIS SPREADSHEET 
JSWG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES MROUGH PICA INGESTION ARE CONSIDERED 
4SSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCWARIO: Future Resident (Adult/Child) (All Soil). RME 

?ELEVANT EQUATIONS: IEX = (C x IFadj x Fi x BIO x EF)/(ATx CF) IFadj = (IRc x EDc)/BWc t (IRa x Elh)/BWa 

NHERE: C = MEAN CONCENTRATlON IN SOL SAMPLE (MO/KG) 
IFadj = AGE-ADJUSTED SOIL INGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
BIO = BIOAVAILABLR-Y (UNITLESS) 
EF = MPOSURE FREQUENCY (MYSIYEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (iE+8 MG/KG) 
IRc = CHILD INGESTION RATE (MGIDAY) 
EDo = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
ELIa = ADULT MPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

:NTER INPUT PARAMETERS: 

IRc: -../qm 
ELk: ‘.:;.,j 6 
BWc: . . . --:-:I-.16 
IRa: 
Elk 

: .:,ij:j.:, $9 
.+> ,.: .,.:: 24 

BWa: . . .” 76 
IFadj: 114.2857 
Fi: 

. :. 
.,;, ‘:: : . . . . . . 1 

EF: ..‘.~,:.‘.‘..j$~ 

AT(NONC): ‘: 10950 
AT(CARC): 25556 

jETERMINE CONVERSION FACTORS: 

fONCARC = 1.6E-06 CARCIN = 6.7E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase. Zone 3 
EXPOSURE SCENARIO: Future Resident (AduWChild) (All Soil), RME 

I LlirnME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

I CHEMICAL C (MG/KG) BlOAVAlLABlLlTY (MGIKGIDAY) (MO/KG/DAY) (MG/KG/DAY) (KGIDAYIMG) INDM CANCER RISK 

Arsenic 
Beryllium 

2.8 2.82E-06 
0.33 1 5.17E-07 2.21E-07 5.00E-03 4.30EtOO l.O3E-04 9.52E-07 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOEtOO 
o.ooEtOO O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE too 
O.OOE+OO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.OOEtoo O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE tCj0 O.OOE to0 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OoEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OoEtOO O.OOE+OO 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.oOEtOo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoE too O.OOEtOO O.OOE too 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOE too 

TOTAL RISK - (&7~2 3.77E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 4 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY lHlS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OU’fLlNED BELOW. 

MPOSURE SCl34ARIO: Construction Worker (All Soil), CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBl0xEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAlLABlLlTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH : 

IR: ‘240 IR: 0 
EF: 

‘.’ 
.. 86 EF: 1. 

Fi: :: . . . . : .:$,‘$, Fi: .i. 
ED: ., ., -1 ED: ‘.:j 

~:cAR): 
70 1 

25550 K&R): 25550 
AT(NON): “/“::‘.:; :,QS!j ATNON): .‘-365. 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 537E-09 



llSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
,ite 13 - Lower Subase. Zone 4 
.XPOSURE SCENARIO: Construction Worker (All Soil). CTE 
:NCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD CSF 
:H EMICAL C(MG/KG) BI0AVAlLABlLll-Y DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAY/MG) 

rsenic 
eryllium 

2.2 3.00E-04 1.50EtOO 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 5.00E-03 4.30EtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.ooEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
ite 13 - Lower Subase. Zone 4 

OSURE SCENARIO: Construction Worker (All Soil), CTE 
RhlHEHAZARDlNOlCESANDCANCERRISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
YOUTH , ADULT CANCER RISK 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.ooEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO CxOOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL O.OOE+OO - 2.7&/E-J 1.77E-08 



I/--cgl 



RISK ASSESSMENT SPREADSHEET - OERMAL CONTACT WITH GROUNDWATER 

SITE NAME: Sk 13 - Lover Slbase, zone 4 
LOCATION: NSB-NLON, Groton, CT 
DATE: OlR2/98 

HAZARD INDCESAND INCREMENTALCANCER RISKSARECALCUATED BY ON THE FOLLOWING SPREADSHEETS 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Consbwtlon Worlcer. CTE 

DAD = (DPeventxEVwED xEFxA)/(BWxAT) 

WHERE: DAD = OERMALLY ABSORBED DOSE (MWKGDAY) 
DABvent = ABSORBED DOSE PEREMNT (MG,CM*‘Z/EVENT) 
EV = EVENTFREQUENCY (EVENTSIDAY) 
ED = EXPOSURE DUAAllON (YEARS) 
EF I EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM*“Z) 
BW = BODY WEIMT (KG) 
AT = AVERAGING TIME (OAYS) 

INPUT PARAMETERS: 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

FOR INORGANCS 
FOR ORGANCS: 

Wevent = Kp XC x tvent xCF 
IF tevent < t=, DAevent = 2Kp XC xCF x (BT x bvenb3.141592654)*~5 
IF tevent > t’, D/event = Kp XC xCF x ((tevenV(1 t El)) + (2T x ((1+36)/(1 t 8)))) 

WHERE: Kp = PERMEABlLllYCOEFFClENT FROM WATER FM/HR) 
C = CONCENTRATK)N CFCHEMCAL IN WATER (MG!L) 
te’.‘e~ - DURATION OF EVENT(HfUEVENT) 
CF - CONVERSION FACTOR (1 L/1000 CM**3) 
t’ = TiME ITTAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
B = PARTlTtONlNGCONSTANT OERVDEO BY BUNGE MOOEL (DIMENSIONLESS) 

EV: 1 
ED: 1 
EF: 80 
A: 3800 
teven: 8 
8W: 70 
AT(NON): 385 
AT(CAR): 25550 

CONVERSlON 
FPCTOR (NONCAR) = l.lQE to1 

CONVERSION 
FACTOR (CARCIN) I 1.70E-01 



RISK ASSESSMENT SPREADSHEET - 
site 13 - Loner subase, zom 4 

DERMAL CONTACT WITH UIOUNDWATER (PAGE TWO) 

EXPOSURE SCENARIO: Constwtlon Worker, CTE 

CHEMKX. CONC. (W/L) 
ORGANIC OR 
INORGANIC? t* (HR) 

EZOE-01 

1G’JEtOZ 
1XX)E to1 

3AOE-01 

2.10E to1 
22QE to0 

Kp (CMIHR) 

1 OOE -02 

330E -02 
B.lOE-Ol 
120E tO0 

DAavem 

720E -03 8134E-07 
23OE-03 3R7E-07 
lflOE-03 154E-07 
13OEtOl 5BlE-06 

4.SOEtOl 282E -05 
13OE t02 487E-05 

1 WE -03 552E -OS 
lOOE-03 3.58E -07 
liXJE-03 

0.787 I 
4dOE -09 

lrnE-03 630E-06 
laOE-03 2flEEd 

1 .WE -03 
lrnE-03 

OR092 I 
362E -OS 

(ME-03 736E-08 
OOOE tO0 
OMEUM 

OiIOEtOO 
0M)E to0 
0M)E to0 
0M)E to0 
O*X)EtOO 
OaOE tO0 
OKiOE to0 
O.OOE tW 
0M)EtW 
OOOE tW I 
O.OOE to0 
O.WE to0 
OWE to0 
0M)E to0 
ODOE tW 
O.WEtW 
O.WE tw 
OROE tw 
OOOE tW 
OWE to0 
O.WE to0 



- 

a 
a 
cl 
-* 
CLJ 
u-l 

RISK ASSESSMENT SPREADSHEET - DEAMAL CONTACT WITH GAOUNDWATER WATER (PAGE THREE) 
site 13 - Lows SldJaee, zone 4 
EXPOSURE SCENARIO: Conetructlon Worker, CTE 
CALCULATE DOSES: 

ANNUAL 
DERMK DERMAL 
DOSE RtD 

CHEMlCAL WWGIOAY) V&W3/DAYJ 

I?-Dichloroethene 7.lBE-08 9M)E -03 
VInyi chbrlde 3.65E-06 
Methylene chlodde lfl3E-08 6GOE-02 
els(2-et~lhe~)ptxhalae 7.03E-05 l.lOE-02 
l?enzo(a)antl-r~rB 335E -04 
Senzo(b)lluomr&erw 580E -04 
Senzo(k)fbore&ene 5flOE-04 
t?emo(e)pyrene 5.70E -04 
Indeno(lp,3-cd)pymn l.OBEa3 

we6 -a 
Antimow 752E -07 4.WE-04 

HAZARD INDEX 
DERMAL 

799E-04 
OM)EtOG 
306E-05 
639E -03 
0M)E tW 
0M)E tW 
ONE+00 
OaOEtW 
OMIEtOO 
w&Ii nr 
laSE-03 

Arserlc 6.57E -07 2flOE -04 235E -03 
Barlum 428E-OB 35OE -03 122E-93 
Beryllium 
SOrOn 

Cadmium 
Chnmlum 

4reu 

5.71E-08 2ME-04 228E -04 
7A9E-05 4ME-03 lBSE-02 
2.47E -07 z 2,5L-9 USSE4i? Q,%lf;-J 
l.l6E-~M 1.16E-02 

.i&& n* WJai !!I! ?WM z 
Marlpms3 237E -05 
NlcM 123E-06 
Tlalllum 4.19E-07 
Vanadum 8.7% -07 

0 O.WE tW 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.OOE to0 
0 O.WEtW 
0 OaOE to0 
0 O.WE tW 
0 O.OOE tW 
0 O.OOE tW 
0 O.WE to0 
0 O.WE tW 
0 O.WE tW 
0 O.WE tW 
0 O.OOE to0 
0 O.WE to0 

2z 7,2f-‘f 
6.l4E-04 

4.WE-013 l~J5E-01 
3.5OE-04 2WE-03 

OWE to0 
OOOE to0 
OM)E+W 
0M)EtOO 
0M)E tW 
0M)E to0 
OJlOEtW 
0M)E to0 
00OE to0 
0M)E to0 
OROE too 
0M)E to0 
OIXIEMO 
0M)E to0 
0M)EtW 
OKrOE tW 
OKrOE to0 

3sRE -2 

0 O.WE tW OM)EtM) 
0 O.WE to0 ODOE +W 
0 O.WE to0 ODOE to0 
0 O.WE to0 ODOEtW 
0 O.WE tW OWE to0 

’ 0 O.WE tW OOOEtW 

DTAL RISK 
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31% ASSESSMENT Sf’AEADSHEET - OERMAL CONTACT WITH GROUNDWATER PAGE FOUR) 
?a3 13 - Lows subase, zone 4 
ixPOSURE SCENARIO: Constrwtlon Worker, CTE 
:ALCULATE INSREMENTALCANCEA FiIS(S: 

:HEMICAL 

Is-Olchlaroethene 
flnyl chbrkb 
vlsthylene chlorkb 
%(2-etlyltwyl)pht1-elsB 
9enzo(a)anfhamre 
knzo(b)Iluoratihe~ 
bnzo(k)tboratine 
~nzo(a)pyrene 
ndeno(l2,3-cd)fzymm 

\Mmory 
\rSW& 
farlum 
ferylllum 
Ioral 
:admlum 

LfFETlHE AVERAM 
OERMK DOSE 
(MG4CGfDAY) 

1.03E-07 
521E-08 
2.62E -08 
l.OOE-03 

4.7BE -08 
82QE-06 
Q2QE -OQ 
Q.15E-OB 
1.55E-05 

lci7E-08 
Q.3QE-og 
6.JeE -08 
B.lBE-10 
1.07E -06 
3.54E-09 

CSF 
DERMM CANCER RISK 
(KGfDAYIMG) OERMAL CONTACT 

ODIE to0 
1wGt00 SBlE-08 
7.5OE-03 lB7E-10 
25OE-02 251E-08 

ODOE to0 
OmE+w 
OOOE +00 
ODOEtOO 
OOOE to0 

OOOE too 
1BOE tW 1.5OE-08 

ODOE to0 
Q.BOE+Ol 7ME -08 

0M)EtW 
ODOE tO0 

:hromlum 1.66E4Q OaOEtCel 
IolYm. e9.e r* mTI?%b. 

OIXIE to0 
JlCkl ld5E-08 OMIE+W 
‘f&urn 598E-09 ODOE+W 
hnadum 125E-08 OM)E+W 

0 OOOE rO0 OWE+w 
0 O.OOE+W OME tW 
0 O.WE to0 OM)E+W 
0 O.WE to0 OJXJE+W 
0 OOOE to0 O.WE to0 
0 OOOE to0 OOOEtOO 
0 O.OOE +OO OOLIE to0 
0 O.WE+W 0M)E to0 
0 ODOE to0 ODoEtw 

: 
O.COE to0 0M)EtW 
OaOE tO0 OOOE to0 

0 O.WEtW OM)E+W 
0 O.WE tW OaOE tM) 
0 O.WE+W o.wX)Etw 
0 O.WE tW 0M)EtOO 
0 O.WEtW. 0M)E +W 
0 003EtW OOOE +W 
0 ODOE+W OC’JE tO0 
0 O.WE to0 ODOEtOO 
0 O.WEtW 0M)EtW 
0 ODOE to0 OaOE to0 
0 O.WE tW ODOE+W 

. 0 0M)E to0 ODOE tW 

TOTAL RISK 2.10E-07 

‘I 

_i ,> > 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 4 
LOCATION : NSB-NLON, Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICAINGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCBJARIO: Construction Worker (All Soil). RME 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MO/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: Youm: 

IR: ::,: ‘,,,;.$30;. 
EF: 
Fi: 

.,.:.. i::; :j2Q’ 
..: . , 

ED : 1.’ ;,:.%Jj.::: :. .i 

BW: 70 
AT(CAR): 25550 
AT(NON): ‘:: fl’.’ ;,;@5 

IR: -0 
EF: ,“,, “‘1. 

Fi: ..“. .l 
ED: ” . . “’ ,:, 

Bw: i 
AT(CAR): 25550 
ATWON): .:: SSh’ 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/YOUTH (CANCER RISK): 

CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSQ CF: 3.22E-06 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase, Zone 4 
EXPOSURE SCENARIO: Construction Worker (All Soil), RME 
CPLCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) BlOAVAlLABlLlTV DOSE (MO/KG/DAY) DOSE (MO/KG/DAY) DOSE (MG/KG/DAY) (MGIKGIDAY) (KG-DAY/MG) 

Arsenic 
Beryllium 

2.2 1.50E+OO 
0 1 O.OOEtOO O.OOEtOO O.OOEtOO 5.00E-03 4.30EtOO 

96c tx xE-!2? ,nnc_rrr 

0. 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOf too 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
o.ooEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE THREE) 
Site 13 - Lower Subase. Zone 4 
EXPOSURE SCENARIO: Construction Worker (All Soil), RME 
DETERM~EHAZARDINDlCESANDCANCERRISK: 

HAZARD INDEK HAZARD INDEK INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Arsenic O.OOEtOO 1.65E-02 
Bwllium O.OOEtOO O.OOEtOO O.OOEtOO 

0 
0 
0 
-. 

LIJ 
Lo 

0 O.OOEtOO 
0 O.OOEtOO 0.00EtOO 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0,OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOo O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO QOOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OoEtOO O.OOEtOO O.OOEtOO 

0, O.OOEtOO O.OOEtOO O.OOEtOO 
'0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL aDOE+00 - Lb'j E-z 1.06E-07 





RI% ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GROUNDWATER 

SITE NAME: Sib 13 - LoHer Stbbase, Zom 4 
LOCATION: NSEI-NLON, Groton,CT 
DATE: OlR2rn 

HAZARD INDKZES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FCLLOWING SPREADSHEETS. 
ASSUMPTlONSAFlE OUTLINED BELOW. 

EXPOSURE SENARIO: ConstructIon Worker, RME 

REFERENCES: EPA, DECEMBER 1999 AND JANUARY 1992 

DAD = (DPwentxEVxEDxEFxA)/(BWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MWKG’DAY) 
DAevent = A690RElED OOSEPEREMNT (MGCM*%EVENTl 
EV = EMNTFREQUENCY (EVENTS/DAV) 
ED = EXPOSURE DURAllON (MARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM*“2) 
6W = BODY WEIGHT (KG) 

FOR INORC%NCS: 
FOR ORGANCS: 

Wevent = Kp XC x kvent xCF 
IF tevent < t=, DAevent = PKpwC xCF x @TX ~venVJ.141592654)*“05 
IF tevent > t*, DAevent = Kp XC xCF x (@event/(1 + 8)) + (2T x ((1+38)/(1 + E)))) 

WHERE: Kp = PERMEABILRYCOEFFCIENT FROM WATER FM/HR) 
C = CONCENlRATK)N OF CHEMCAL IN WAlER (MG/l.) 
twetl I DURATlON OF EVENT (HA/EVENT) 
CF - CONVERSION FACTOR (1 L/IWO CM’*3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUR) 
B = PARTlTlONlNGCONSTANT DERVOED BY BUNGE MODEL (DIMENSIONLESS) 

AT = AVERAGINGTIME (DAYS) 

INPUT PARAMETERS: 

cl 
0 
0 

.c- 

EV: 1 
ED: 1 
EF: 120 
A: 3aM) 
tWt?tK: a 
Bw: 70 
AT(NON): 385 
AT(CAA): 25550 

CONVERSlON 
FPCTOR (NONCAR) = 172.E to1 

CONVERSION 
FACTOR (CAFCIN) - 255E-01 



I CHEMKX CONC. (MGA 

lp-Dlchlwoetkne 

ORGANIC OR 

4 INORMNIC? t* (HR) T MU Kp (CMIHR) B DAaVeR 

0.027 0 820E-01 3AOE-01 lfXE-02 720E -03 233E -08 
0 5.lOE-01 2.lOE-01 7.3OE-03 23OE -03 429E -07 

BBOE-01 2SOE-01 450E-03 lBOE-03 1.93E-07 
lK!OE+02 2.lOE to1 33OE-02 13OEtOl 9.46E -09 
l.WEtOl 220EtW B.lOE-Ol 4.9OE+Ol 282E -05 
IAOEtOl 3.WE to0 12OEtW 130E tO2 487E-05 
lAOE+Ol 3.WE tW 1ZOEtOO 13OE t02 487E -05 

RI% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GAOUNDWATER (PAGE TWO) 
Site 13 - Loser !&base, Zom 4 
EXPOSURE SCENARIO: Conshuctlon Worker, RME 

1 .WE -03 
10OE-03 
1 .WE -03 
ImE- 
l.WE-03 

l.WE-03 
l.WE-03 

5s4E-OB 
3.12E-07 
OIIOEtW 
0M)EtW 
0M)EtOO 
0m)EtW 
0IX)EtOO 
O!lOEtOO 
OMIE too 
OM)E+OO 
O.WE+W 
0M)E tW 
OIX)E tW 
O.WEtW 
O.OOE tCXl 
OaOE tW 
OOOE +W 
0M)EtW 
OmE’tW 
O.WE tW 
OWE +W 
OWE tW 
O.WE to0 
OROE to0 
0M)E tW 



RIS< ASSESSMENT SPREADSHEET - DERMALCONTmT WITH WOUNDWATEA WATER (PAGE THREE) 
we 13 - Lower Subase, zona 4 
EXPOSURE SCENARIO: Conslrwtlon Worker, RME 
CALCULATE DOSES: 

ANNUAL 
DERYN DERMN 

CHEMCAi 
DOSE 
(MWQ/DAY) ’ 

RID 
(MWWDAYJ 

HAZARD INDEX 
DERMAL 

lg-Dichlwoettwe 4.16E-05 
Vinyl chbrlds 7.66E -06 
Mzlhylene chlori& 344E-06 
Bls(2-eclyltql)#-Welas 1.89E+l 
Senzo(a)anthracene 5.03E -04 
Senzo(b)fluomrlhene BJOE-04 
Senzo(k)fbomn(hene 6.70E -04 
Benzo(a)pyrene 6.55E-04 
Indeno(lP,3-cd)pyren 1.63E -03 

i%rF 
2.11E-06 
221E-06 

Barium 1.66E -05 
Beryllium 1.71E-07 

9.WE -03 4.62E-03 
0M)E to0 

6M)E -02 5.73E -05 
l.lOE-02 153E -02 

O.WE tW 
OOOEtOO 
OWE tO0 
OOOEtW 
0M)E tW 

WK- Mac “̂  
4M)E-M 526E -03 
2flOE-04 7.9UE-03 
3.50E-03 4.73E -03 
2.50E-04 685EGl 

I SO& 

Cadmium 
Chmmlum 

283E-04 45OE-03 628E -02 
1.33E-06 m a.3\e-2 
1.15E-05 1.15E-01 

n 
0 5.57E-06 350E-04 1.59E-02 

O.WE +W 0M)EtOO 
0 O.WE +W 0M)EtW 

-’ O.WE tW OOOEtOO 
O.OOE tw OnOEtOO 

-F‘ OME to0 OM)EtO9 

W O.OOE +W OOOEtW 
O.OOE to0 0M)EtW 
O.WE to0 0M)EtOO 
O.OOE to0 0M)EtW 
O.WE to0 OJxlEtw 
O.WE tW OIX)E tW 
O.WE to0 OKQE tW 
O.WE tW OIXJEtW 
0.00E tW OaOE to0 
O.WE to0 0M)EtOO 
O.WE to0 OaOE tW 
O.WE too OODEtOO 
O.WE tW px tw 
O.WE tW OBOE tO0 
O.OOE tW OOOE tW 
OGQE to0 OMEtOO 
O.WE tW 0M)E tW 
OaOEtW 0M)E to0 

I TOTAL RISK 



- 

- 

IlSX ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GAOUNDWATER (PAGE FOUR) 
ate 13 - Loner Subase, zon, 4 
XPOSURE SCENARIO: Construction Worker, RME 
:ALCULATE IMZREMENTALCANCER RIS(S: 

:HEMCAL 

2-Oichlwoethere 
‘lnyi chbrlde 
Mhylene chlorids 
Ils(2-el~ltwyi)ptIrelare 
lenzo(a)anrhewre 
!enro(b)fluomtihen, 
lenro(k)lborenthena 

LIFETIME AVERAOE CSF 
DERMN DOSE DERMN CANCER RISK 
(MWG/DAY) (KWDAYIMG) DERMAL CONTACT 

5846-07 0M)E to0 
1 .WE -07 l.QOEtW 2.0QE -07 
491E-06 75OE -03 369E -10 
PAlE-06 2WE-02 603E-05 
7.18E-06 OJXEtW 
124E -05 O.WE tw 
124E-05 OWE t00 

lenzo(a)pyrena 122E-05 0M)EtOO 
deno(l2.3-cdlovrene 233E-05 OM)E +M ,*. __. - .__ 

1 

mtimonj O.OOEtW 
wxlb 3.16E-08 l.BOE to0 506E-06 
18rlum 237E-07 O.WEtW 
kwyllium 2A5E-W 8.6OE+Ol 2.lOE -07 
loron 404E-06 OOOE tw 
:admium lBOE-06 O.WE to0 
:hmmlum 184E-07 0M)E to0 

lanpmse 163E -06 
llcb.?l 724E -06 
bllium lA9E-06 
an&urn 795E -06 

0 OOOE to0 
0 O.WE tW 
0 0M)E tW 
0 O.WE to0 
0 O.WE to0 
0 OOOE to0 
0 OKIE to0 
0 0M)E to0 
0 OaOE to0 
0 oooEtw 
0 ONE to0 
0 OOOE to0 
0 O.WE to0 
0 OWEtW 
0 O!JOEtW 
0 OaOE tW 
0 0M)EtW 
0 0M)E tW 
0 OROEtW 
0 OME tW 
0 OMEtW 
0 O.WE to0 

. 0 O.WE to0 

O.WE tW 
O.WE to0 
0M)E tW 
0M)E to0 
0M)EtW 
0M)EtOO 
O.WE to0 
O.WE to0 
0M)E to0 
OLiOEtW 
O.WE tW 
0M)E tW 
0M)E to0 
OIME tw 
O.M)E tW 
O.WEtW 
O.WE to0 
O.WE to0 
O.WE to0 
OaOEtW 
OOOE to0 
OOOE to0 
OOOE tw 
O.WE tO0 
OMIE to0 
OiMEtOO 
O.WE to0 

OTN RISK 530E-07 



AISKASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 13 - Lower Subase, Zone 4 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/22/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BYTHIS SPREADSHEET 
USlNG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

s ) EXPOSURE SCENARIO: Future R&dent (Adult/Child) (All Soil), CtE 

I RELEVANT EQUATIONS: IM = (C x IFadj x Fi x BIO x EF)/(AT x CF) IFadj = (IRc x EDc)/BWc t (IRax El&)/BWa 
I 

0 

cl 

Cl 
-- 
F 
tn 

WHERE: C = MEAN CONCENTRATION IN SOL SAMPLE (MO/KG) 
IFadj = AGE-ADJUSTED SOIL NGESTION FACTOR (MG YEAR/KG DAV) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BIOAVAILABLRV (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1 Et6 MG/KG) 
IRc = CHILD MGESTlON RATE (MG/DAY) 
EDc = CHILD MPOSURE DURATION (YEARS) 
BWc = CHLD BODY WEIGHT (KG)’ 
IRa = ADULT INGESTION RATE (MG/DAY) 
Elk = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

ENTER INPUT PARAMETERS: 

)Rc: .., :“.‘:)iiij, 
Em: ‘.‘,’ ,[:.: ;g 

BWo: ‘, .,; : ;>5 
IRa: ,’ 

EDa: 
1 ;I;:.“‘.... 50 

.:... If:.:: ..7: 
BWa: :’ .. ‘~70 
IFadj: 18.3393 
Fi: ‘. ‘:‘- .. 3-5. 
ybONC):“:‘. .v; 

AT(CARC): 25550 

DETERMNE CONVERSION FACTORS: 

NONCARC = 4.2E-07 CARCIN = 5.4E-08 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE TWO) 
Site 13 - Lower Subase, Zone 4 
EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil). CTE 

LlFEtlME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD 

ZHEMICAL C (MGIKG) 6IOAVAILABILll-Y (MGIKGIDAY) (MO/KG/DAY) (MG/KG/DAY) (KGIDAYIMG) INDM 
INCREMENTAL 
CANCER RISK 

4rsenic 2.2 
3eryllium 0 1 O.OOEtOO O.OOEtOO 5.OOE-03 4.30EtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 0.00Et00 
O.OOEtOO 0.00Et00 O.OOEtoo O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

‘OTAL RISK +?WE-0+ 39772-3 1.7SE-07 

. . 
‘> .rl 



.J .I 

MSK ASSESSMENT SPREADSHEFT - INCIDWTAL INGESTION OF SOIL 

;ITE NAME: Site 13 - Lower Subase, Zone 4 
.OCATION: NSB-NLON. Groton, CT 
IATE: 01/22/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDB(TS ARE CALCUCATED BY THIS SPREADSHEET 
JSING AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES ?HROUGH PICA INGESTION ARE CONSIDERED 
kSSUMPTIONSARE OUTLINED BELOW. 

ZKPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil), RME 

IELEVANT EQUATIONS: IEX = (C x IFadj x Fi x BIO x EF)/(ATx CF) IFadj = (IRc x Elk)/BWc t (IRa x EDa)/BWa 

WERE C = MEAN CONCENTRATION IN SOIL SAMPLE(MG/KG) 
IFadj = AGE-ADJUSTED SCIL INGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
810 = BlOAVAllABLllY (UNITLESS) 
EF = EXPOSURE FREQUMCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MG/KG) 
IRc = CHILD INGESTION RATE (MGIDAY) 
EDc = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHILD BODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT MPOSURE DURATION (YEARS) 
BWa = ADULT BODY WElGHT (KG) 

3TER INPUT PARAMETIZRS: 

IRc: ,’ ,:: ?p?- 
E&: “1 :.,:: . ..6 
BWc: .:“‘..:I ..,..‘j$ 

IRa: 
:.. ‘.’ ‘Y’., ,oo 

EDa: .:.j :.‘... .‘. .24 
0Wa: .. ” . . . ..j76 
IFadj: ,., 114.2057 
Fi: . . .’ , 
EF: ,,, .‘..‘. ‘: ” ” .’ ‘. 

,150 
AT(NONC): 10950 
AT(CARC): 25550 

lETERMINE CONVERSION FACTORS: 

IONCARC = 1.6E-06 CARCIN = 6.7E-07 



- 

- 

c 
c 
c 
-* 

-c 
Co 

USK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Hte 13 - Lower Subase, Zone 4 
fXPOSURE SCBJARIO: Future Resident (Adult/Child) (All Soil), RME 

LlFmME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

:HEMICAL C (MGIKG) Bl0AVAlLABlLl-W (MG/KG/DAY) (MGIKGIDAY) (MGIKGIDAY) (KGIDAYIMG) INDEX CANCER RISK 

ksenic 
leryllium 
wtl 
danganese 

2.21E-06 
0 I O.OOEtOO O.OOEtOO 5.00E-03 4.30E+OO O.OOE to0 O.OOEtOO 

0568 34c _- 
155 1 2.43E-04 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 o.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO 0.00Et00 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 O.OOEtOO 0.00Et00 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.QOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOb 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.oOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOEtOO O.OOEtOO 

‘OTAL RISK E-2 2.21E-06 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 13 - Lower Subake, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122i96 

EXPOSURE SCENARIO: CTE (All Soil) 

LEAD UWEL Version 0.99d 

AIR CONCENTRATIDN: 0.100 ug Pb/ti DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) 
o-1 
l-2 ::: Z:8 

Lung3z* w 
32:0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L 
UATER Consunpt ion: DEFAULT 

SOIL & DUST: 
Soil: constant mu. 
Dust: constant cone. 

5.0 
5.0 

DEFAULT 

E 
l-2 

Soi: Pb/g) 

149:o 

House Dust 
149.0 
149.0 

149.0 149.0 
149.0 149.0 

4-5 149.0 149.0 

;:4 149.0 149.0 149.0 149.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

KATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Corn: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
---em- 

Blood Level Total Uptake 
(ug/dL) C ug/day) 

_-__--_____ ------------ 

E 
2 
5-i 
214 

6.49 3.53 
9.19 5.57 
9.67 5.62 

x-zf 
s:13 

E 
3:87 

0.27 3.66 

YEAR 
-___-- 
0.5-l: 

:::i 
3-4: 

;:;i 
6-7; 

Diet Uptake 
(us/day) 

__--_______ 

?Z . 

Uater Uptake 
( ug/day) 

____-_______ 
0.37 
0.92 

(ug Pb/g) 

Soi l+bust Uptake 
( ug/day> 

------------ 

Paint Uptake 
(w/day) 

_-___-__-_-- 

:-xx 
0:oo 

X-E 
0:oo 
0.00 

Air Uptake 
(w/day) 
____-__- 

0.02 
0.03 

X% 
0:07 



. 

IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122l96 

EXPOSURE SCENARIO: CTE (All Soil) 

I I I I I I 

0 2 4 6 8 3 

;-. 
” 

cutoff: 18.0 ug/dL 
% hboue: 8.6s 
% Belou: 99.35 
C. Nean: 3.2 

J I t I 

12 14 16 

LECID 0.99d BLqOD -D CONCENTRATION Cus/dL> 
0 to 84 Months 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

P SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122!96 

EXPOSURE SCCNARIO: RME (All Soil) 

LEA0 MDDEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hrl 
O-l 1.0 

Vent. Rate W/day) 
2.0 
i.0 
5.0 

z-x 
710 
7.0 

DIET: DEFAULT 

DRINKING UATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consuaption: DEFAULT 

SOIL 8 DUST: 
Soil: constant cont. 
Dust: constant cone. 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
o-1 404.0 200.0 
l-2 404.0 200.0 

g:; 404.0 404.0 200.0 200.0 
4-5 404.0 200.0 

;:"7 404.0 404.0 200.0 200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLDCD Pb and Pb UPTAKES: 

YEAR 
------ 

Blood Level Total Uptake Soil+Dust Uptake 
(ug/dL 1 Cug/day) fug/day) 

---e------- mmw---m----. ------------ 
9.53 
13.92 
14.51 
14.64 
12.10 

6.67 
10-45 .-_ .- 
10.60 
10.76 
8.19 

11.63 7.45 
11.61 7.07 

YEAR 
------ 

Diet Uptake Water Uptake Paint Uptake 
( ug/day) W/day) (Wday) 

-*e--s----- -~~~~~~---~~ ,-,,,,L-,,-- 
0.5-l: 0.00 

l-2: 5:: X:2 0.00 
2-3: 2.91 0.93 0.00 t-2 - : 5:: 0.97 1.03 0.00 0.00 

2:;; 3100 3.32 1.10 1.12 X:iZ 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 13 - Lower Subase, Zone 2 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122196 

EXPOSURE SCENARIO: RME (All Soil) 

Cutoff : 10.0 w/dL 
% fiboue: 4.70 
% Below: 95.38 
C. Mean: 4.6 

I/l I I I # I I I t I I I I * , ‘ 

8 2 4 6 8 10 12 14 I.6 18 20 22 24 

LEAD 8.99d BLOOD LEAD CONCENTRlIION <ub/dL> 
8 to 84 Months 

. 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 13 - Lower Subase, Zone 3 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122l96 

EXPOSURE SCENARIO: CTE (Surface Soil) 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 30.0 Dercent of outdoor. 

' Other AIR Parameters: 
Age rima outdoors (hr) 
o-1 
1-2 2: 

Vent. yr W/day) 

310 
Lung3?? (%' 

3210 

::t t:: 5:X 
2:; z-i :*8 
6-7 4:o 7:o 

DIET: DEFAULl 

DRINKING UATER Cone: 4.00 ug Pb/L DEFAULT 
UATER Consunption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 

::g 

Soi:o$ux Pb/g) 

503:o 

Hous; pt (ug Pb/g) 

2oo:o 
503.0 200.0 

3-4 sm.0 200.0 
i-5 503.0 

::"7 
503.0 
503.0 

200.0 
200.0 
200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DE FAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
m----e 

Blood Level Total Uptake Soi l+Dust Uptake 
(ug/dL) (us/day) (ug/day) 

m--mm------ -~~~~~~~---~ ---mm-m----m 
0.5-l: 

;:g; 
2-s 
5:9 

10.44 
15.32 

16.12 13.27 
15.95 

:fz . 

btater Uptake 
ml/daY' 

------------ 

0.35 
EZ 
0:96 1.02 

E 

7.61 
11.89 

12.29 
12.08 

i?E a:11 

Paint Uptake 
tug/day) 

------------ 

0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

z-67 

410 3.6 

Diet Uptake 
(ug/day) 

m..--mmm---- 

2.45 
2.52 
%:E 

f-2 3131 

Air Uptake 
(WI/day' 
-------- 

x-5 
0106 
0.07 

I-Z 0109 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 13 - Lower Subase, Zone 3 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122l96 

EXPOSURE SCENARIO: CTE (Surface Soil) 

r”“““““““““““” Cutoff: 18.0 us/dL 
% Aboue: 6.84 
% Below: 93.16 
C. Nean: 5.1 

i 

I I ‘ I I I, 

0 2 4 6 8 163 12 14 16 18 28 22 24 26 
9. 

LB&D 0.99d BLOOD LERD CONCENTRCITION CugidLi 
‘, 

0 to 84 Nonths 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 13 - Lower Subase, Zone 3 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122f96 

EXPOSURE SCENARIO: RME (Surface Soil) 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cow: 30.0 percent of outdoor. 
Other AIR Parameters: 

27 
Time Outdoors (hr) Vent. Rate W/day) 

i-8 
;:g 3:o 

::i 

3-4 4.0 
4-5 

::“7 
i-x 
410 

Lung Abs. (X1 
32.0 
32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
UATER Conswption: DEFAULT 

SOIL 8 DUST: 
Soil: constant cont. 
Dust: constant cone. 

Age soi l&goPb/g) House Dust (ug Pb/g) 
o-1 

;:g 
;:;“o:; %*8 

2oo:o 
3-4 132010 200.0 
4-5 200.0 
5-6 :z-: 200.0 
6-7 1320:D 200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

UATERNAL CONTRIBUTION: Infant Model 
Maternal gtood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
------ 
0.5-l : 

;::i 

t-2 - : 

;:“,i 

Blood Level 
(ug/dL) 

-~~~~~--~~- 
9.1 

10.5 
;:t 

z-97 
5:9 

Total Uptake 
( ug/day) 

------------ 
17.28 

25.72 26.79 

z-45 

21:13 20.72 

YEAR 
m----e 
0.5-l: 

::g 

i-4: - : 

;:“,i 

Diet Uptake 
(w/day) 

*w-e--e-ee- 
2.26 

5:: 

2165 

::5 

Yater Uptake 
(ug/day) 

~-~~~~~-~--- 
0.33 
0.79 
0.85 
0.89 
0.97 

% . 

Soi L+Dust Uptake 
( ug/day) 

~~~~~~-~~-~~ 
14.67 

E-E 
23:86 
18.66 
17.14 
16.36 

Paint Uptake 
(ug/day) 

e--mmme---ee 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air Uptake 
W/day) 
-------- 

0.02 
0.03 

X-E 
0107 
0.09 
0.09 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE I OF 2) 
, 

SITE NAME: Site I3 - Lower Subase, Zone 3 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01122l96 

EXPOSURE SCENARIO: RME (Surface Soil) 

r I I I I I I a I 1 I I I r I I 1 

LL---T- i - 

Cutoff: 10.8 ug/dL - 
% Aboue: 34.03 
% Below: 6.5.98 
G. Nean: 8.4 

/a 

LEAD 0.99d BLOOD LEAD CONCENTRATION <us/dL> 
0 to 84 Months 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I ) 
SITE 13 LOWER SUBASE, ZONE 1 - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
Carbon disulfide 0.005 

Aluminum 6490 
Arsenic 1.9 
Barium 37.1 
Beryllium 0.4 
Cadmium 1.4 
Calcium 1870 
Chromium (jr&> 13.8 
Cobalt 5.5 

Copper 59.6 
Iron 9030 
Lead 383 
Magnesium 3020 
Manganese 148 

Mercury 0.48 
Nickel 12 
Potassium 1950 

Silver 2.2 
Sodium 821 

Vanadium 27.1 
Zinc 70.4 
TPH 4900 

Average of 
Positive Hits 

0.005 

4150 
1.1 

23.4 
0.40 
0.9 
990 
8.2 
3.4 

23.0 
6115 

68 
1870 
107 

0.30 
6 

1558 

2.2 
454 

15.3 
38.0 
867 

Direct Exposure (2) 
Residential Industrial 

10 10 
4700 1.4E+5 

2 2 
34 1000 
- 

100 (6) 100 (6) 

2500 7.6E+4 

500 1000 
- 

20 610 
1400 7500 

- 

340 lE+4 
- 

470 1.4E+4 
2E+4 6.1E+5 
500 * 2500 l 

Pollutant Mobility (2) 
GAIGAA GB 

. 

. 
- 
- 
” 

- 
- 

- 

- 

- 

500 + 2500 * 

fJ 

c2 
.-A 

u, 

-4 

Footnotes: 

1 * - Indicates that maximum detection exceeds this’standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

B131-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 2 - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
0.002 

Average of 
Positive Hits 

0.002 

Direct Exposure (2) 
Residential lndustl 

82 760 

I Pollutant 

I 0.1 
ITrichloroethene 

Mobility (2) 
rial I GAIGAA GB 

Methylene chloride 1.0 
I 0.001 I 0.001 I 7 5 20 0.1 1 

Aluminum 7210 4823 

Arsenic 1.9 1.9 10 10 

Barium 30.1 23.4 4700 1.4E+5 

Beryllium I 0.29 I 0.29 1, 2 I 2 I 
Cadmium 1.3 0.9 I 34 1 nnn I - 

I - Calcium 1650 1265 - 

Chromium (f+~\) 12.4 7.8 100 (6) 100 (6) 

Cobalt 4.1 2.9 
Lc-3 Copper 17.8 11.7 2500 7.6E+4 
C’ Iron 9560 6330 

Lead 404 149 500 1000 
Magnesium 2330 1777 

LT.2 

o-l 
cl3 

1 

Manganese 208 -“‘. 162 1 -. - 
Mercury 0.11 0.11 I 20 610 - 

z - Nickel 
Potassium 
Sodium 

8.2 5.8 1400 7500 
1590 1367 - .- 

25n 774 

Vanadium 16.8 10.7 470 1.4E+4 

Zinc 54.3 29.5 2E+4 6.1E+5 
ITPH 

I I 

856 I 
I I 
I 

766 I Finn * I 7!inn I c;nn + I 2500 I 

Footnotes; 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

> 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 3 - SOIL (MGIKG) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Aluminum 8120 8120 
Arsenic 2.8 2.8 IO IO 
Barium 29.2 29.2 4700 1.4E+5 
Beryllium 0.33 0.33 2 2 
Cadmium 0.83 0.83 34 1000 

Calcium 1100 1100 Chromium C+tJa\) 10.5 10.5 100 (6) 100 (6) - 
Cobalt 4.4 4.4 - - - 

Copper 
Iron 
Lead 

8.8 8.8 
7230 i 
1320 

I 2500 I 7.6 E+4 
1230 
358 500 * 1000 l 

ITPH I 3400 I 921 I 500 * I 25( 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 4 - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 

Methyiene chloride 0.012 
Tetrachloroethene 0.008 
Trichloroethene 0.005 
Aluminum 6510 

Arsenic 2.2 

Average of 
Positive Hits 

0.011 
0.007 
0.005 
5680 

2.1 

Direct Exposure (2) 
Residential Industrial 

82 760 
12 110 
56 520 
- 

IO 10 

-I 

Pollutant Mobility (2) 
GAIGAA GB 

0.1 1.0 
0.1 1 
0.1 1 

- 

48.3 38.1 
.- 

Barium - / 4700 1.4E+5 

Cadmium 1 0.9 34 1000 
803 - Calcium 867 I 

Chromium ( b.\ a\) 17.5 12.7 I 11 

Cobalt 4.1 3.8 
I 00 (6) 100 (6) - * 

I - - 

lCor.wer 
Iron‘ 

Lead 
IMaanesium 
IManganese 

12 2500 7.6E+4 
8560 7220 - 

10600 3243 500 * 1000 * 
I 2660 1 2265 1 I 
I 155 I 128 I * I 

‘Nickel 9.5 7.7 1400 7500 
Potassium ‘1890 1585 - - 

Sodium 126 125 

Vanadium 16.1 13.4 470 1.4E+4 
Zinc 62.4 45.3 2E+4 R.lE+Fi I _-. I .-.- I I -..-. - I 

I 11800 I 2073 I 
& ; 

I 2500 * I ! 

’ * - Indicates that maximum detection exceeds this standard. 
CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
1,8Dichioropropene (total). 
Chlordane. 
Chromium (hexavalent). 

> ‘i B 

500 * I 2500 * ~~ 1 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I 1 
SITE 13 LOWER SUBASE, ZONE 1 - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 

1,l -Dichloroethane 3 3 70 
Benzene 3 3 5 1 l 710 
Carbon disulfide 3 2 
Ethylbenzene 11 7 700 700 580000 
Styrene 2 j 2 100 100 
Xylenes (total) 44 26 10000 530 - 

1,2,4-Trichlorobenzene 0.7 0.70 70 
1,3-Dichlorobenzene 0.5 0.50 600 26000 
2-Methylnaphthalene 47 13 * - - 
4-Methylphenol 6 3 - - 
Acenaphthene 10 3 - 

Acenaphthylene 1 1. - 420 0.3 l 

cs! Anthracene 2 2 2000 1100000 
CT::! Benzoic acid 0.6 0.60 . 

c3 B&(2-EthylhexylIphthalate 3 2 6 2’ 59 
.d Carbazole 1 1 - 
0-l J Di-N-butyl phthalate 1 1 - 700 120000 

Dibenzofuran 11 4 
Diethyl phthalate 3 2 - 

Fluoranthene 2 1 280 3700 
Fluorene 15 5 - 280 140000 
Naphthalene 28 9 - 280 
Phenanthrene 9 4 200 0.077 * 
Phenol i 28 28 4000 92000000 
Pyrene 1 1 200 110000 
Aluminum 26100 3113 - 

Arsenic 16.8 4.9 50 50 4* 
Barium 210 52 2000 1000 
Beryllium 1.3 1.3 4 4 4 

U131-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 13 LOWER SUBASE, ZONE 1 - UNFILTERED GROUNDWATER (UG/L) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 

Boron 1430 233 

Cadmium 20.9 9.2 5* 5* 6* 
Calcium 139000 36630 

Chromium (jt& \) 11.6 8.4 100 (5) 50 (5) 110 (6) 
Cobalt 8.2 6.8 - - 

Copper 68.4 18.2 1300 48 l 

Iron 11600 2371 

Lead 39.3 9.2 15 * 131 
Magnesium 443000 44958 - 

Manganese 2290 347 5000 (7) - 

Mercury 0.97 0.70 2 2 0.4 * 
‘Nickel 27.2 19.3 100 100 880 
Potassium 138000 16950 

Selenium 22 12 50 50 50 
Silver 7.4 7.4 50 36 ‘12 
Sodium 2980000 381584 28000 (8) * - 

Vanadium 689 109 50 * 

. Footnotes, 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

.Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

? 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I 1 
SITE 13 LOWER SUBASE, ZONE 1 - FILTERED GROUNDWATER (lJG/L) 

NSB-NLON, GROTON, CONNECTICUT 

I I I Average of I I Groundwater 1 Surface Water 1 

IArsenic I 24.8 

Parameter Maximum Positive Hits State.MCL (2) Protection (3) Protection (3) 
Aluminum 18700 3820 - 

Antimony 5.7 5.7 6 6 86000 
5.3 50 50 4* 

Barium 95 51 2000 1000 
Beryllium 1 4 4 4 4 
Boron 1410 232 
Calcium 138000 40773 

50 15) I 110 161 Chromium ck&ja\) 9.3 I 3.6 I 100 (5) I 
Copper 44.2 10.5 1300 I 
Iron 7520 

. 
-48.-’ 

1818 

2882 

2 

I I 

360000 I 439038 I 28000 18) * I - I 1 
Vanadium 

J 

! 593 ! 120 ! - ! 50 * ! 
123 JZinc I 20 I 9 I I 5000 I 

. Footnc&s 

1 
2 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalent). 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 

F131-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 2 - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 

1 ,l ,l -Trichloroethane 3 
Carbon disulfide 2 

Chloroform 1 
Tetrachloroethene 2 
Benzoic acid 1 

Bis(2-Ethylhexyl)phthalate 0.8 
Aluminum 23.8 

Arsenic 4.7 
Barium 41.8 
Boron 630 

Cadmium 3.3 
Calcium 113000 

Chromium /#a\‘, 1.2 
Copper 34.7 
Iron 6620 

Lead 23.2 
Magnesium 2 15000 
Manganese 356 
Nickel 23.9 
Potassium 68800 

Selenium 2.8 
Sodium 1850000 

Zinc 37.6 
TPH 600 

Average of Groundwater Surface Water 
Positive Hits State MCL (2) Protection (3) Protection (3) 

3 200 200 62000 
2 

1 100 6 14100 
2 5 5 88 
1 

0.80 6 2 59 
20.6 - e.. 

3.5 50 50 4* 
28.4 2000 1000 
213 

3.3 5 5 6 
41756 - 

1.2 100 (5) 50 (51 110 (6) 
15.2 1300 48 
1598 

5.1 15 * 13 + 
41079 - 

139 5000 (7) 
19.2 100 100 880 

16061 - 

2.1 50 50-r ’ 50 
331644 28000 (8) * 

20.2 5000 123 
600 - 500 * 

> 

‘r 
i 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 13 LOWER SUBASE, ZONE 2 - UNFILTERED GROUNDWATER (lJG/L) 
NSB-NLON, GROTON, CONNECTICUT 

1 

2 
* - Indicates that maximum detection exceed this standard. 

Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995, 
Cis-I ,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalentl. 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 2 - FILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

I 
Parameter 

Aluminum 

Antimony 
Arsenic 
Barium 
Boron 
Calcium 

Chromium kb ta 1) 
Copper 
Iron 

Lead 
Magnesium 
Manganese 

Potassium 

Selenium 
Sodium 

Zinc 

Average of Groundwater Surface Water 
Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 

33.9 33.9 - 

15.1 9.5 6’ 6* 86000 

10 6 50 50 4* 
44.3 28.6 2000 1000 
627 212 

113000 50283 

3.5 2.4 100 (5) 50 (51 110 (6) 

5.3 3.1 - 1300 48 
5070 4195 

1.6 1.6 15 13 
212000 49112 w 

387 110 5000 (7) - 

68100 18933 

2.7 2.5 50 50 50 
1880000 440767 28000 (8) * - 

37.7 17.7 5000 123 

Footnotes; 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalent). 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 3 - UNFILTERED GROUNDWATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

I I I Averaae of I I Crnundwntar I Surfnr?n Wntnr 1 -.--..--.---. w-. .--v --w-v. 

Parameter Maximum Positive Hits State MCL (2) Protection (3) Protection (3) 
Bis(2-Ethylhexyllphthalate 1 1 6 2 59 
riuorene 
)r rsenic 

arium 
H 

Bi 
Calcium 
I--- 

LOV I4UUUU 

218 217 50 50 4 
56.9 43.6 2000 1000 

irwl “V-r” dI..P” 

Lead 3.2 2.7 15 13 
Magnesium 3690 3268 
Manganese 329 289 5000 (7) - 
Nickel 19.1 19.1 100 100 880 
Potassium 6570 5790 
Sodium 99700 80175 28000 (8) * 
Zinc 27.8 27.8 5000 123 

Footnotes; 
CII 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalentl. 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (I) 
SITE 13 LOWER SUBASE, ZONE 3 - FILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

I I I Average of I I Groundwater I Surface Water I 
I Maximum I Positive Hits I State MCL (2) I Protection (3) I Protection (3) I 
I 3.2 I 2.9 I 50 I 50 I 4 I Arsenic 

Parameter 

Barium I 54.1 I 48.9 2000 1000 I 
27300 25133 

Footnotes: 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 13 LOWER SUBASE, ZONE 4 - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
1 ,I ,l -Trichloroethane 

ri: 1 -Dichloroethane 

Maximum 
1 

Average of 
Positive Hits 

1 
State MCL (2) 

200 
- 

Groundwater 
Protection (3) 

200 

Surface Water 
Protection (3) 

62000 - 

. -.--.*- -- I _-- --- . 
Vinyl chloride 9 2’ 2+ 15750 
Xylenes (total) 27 17 10000 530 , Acenaphthene I - - 

Bento(a)anthracene 1 0.06 * 0.3 * 
Benzolalpyrene 0.8 0.80 0.2 * 0.2 l 0.3 * 
Benzo(b)fluoranthene 0.6 0.60 0.08 * 0.3 + 

+ Benzo(g,h,i)perylene 1 - 

Benzo(k)fluoranthene 1 0.5 * 0.3 * 
Bis(2-Ethylhexyl)phthalate 10 6 6* 2* 59 
Chrvsene 0.9 0.90 m -..-,--- 
Di-N-butyl phthalate - 0.6 0.60 I 700 120000 
Fluoranthene 2 2 280 37an .-- -- -- 
Indeno(l,2,3-Cdlpyrene 0.7 0.70 
Naphthalene 0.8 0.70 280 
Phenanthrene 1 200 0.077 * 
Pyrene 2 1 200 110000 

: Aluminum 40800 8243 - 

Arsenic 29.6 10.2 50 50 4+ 
Barium 283 56 2000 1000 
Beryllium 2.6 I.9 4 4 4 
Boron 2070 787 
Cadmium 25.5 11.8 5* 5* 6* 
Calcium 181000 84258 - 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 13 LOWER SUBASE, ZONE 4 - UNFILTERED GROUNDWATER (UGIL) 
NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
Chromium (+u j-31) 116 
Cobalt 25.6 
Coooer 649 

Average of 
Positive Hits 

59 
25.6 
87 

State MCL (2) 
100 (5) * 

- 

Groundwater 
Protection (3) 

50 (5) * 

1300 

Surface Water 
Protection (3) 

llO(6) *- 

48 * 

Magnesium 
Mannanaaa 

776000 226375 - 

1 cum 3RK mnn f7\ 
. ..s.. .J.... v-1” m “Y” L”” “““V ,,, 

Mercury 0.47 0.47 2 -. 2 0.4 * 

Nickel 80 22 100 100 880 
Potassium 259000 80918 - 

Selenium 7.7 7.7 50 50 50 
Sodium 6310000 1918723 28000 (8) * - 

Thallium 11.5 7.1 24 5” 63 

Vanadium 105 38 50 * 

Zinc 924 72 - 5000 123 * 

TPH 5400 1850 500 * 

. Footnotes, 

-4 
63 

1 
2 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene, 
Chromium (total). 
Chromium (hexavalent). 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 

> i / 
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SUMMARY OF COMPARISON TO STATE STANDARDS (1 I 
SITE 13 LOWER SUBASE, ZONE 4 - FILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maximum Positive Hits State MCL (21 Protection (3) Protection (3) 

Aluminum 11 11 ^ 

Antimony 14.8 11.5 6’ 6* 86000 
Arsenic 11 6 50 50 44 
Barium 

I 
I 139 I 52 I 2000 I 1000 I 1 

ICopuer 
I 238000 I 100344 I I I I 

20.4 1300 -1 
Iron 8490 3001 
Lead 14.1 9.7 15 13 * 
Magnesium 781000 233788 - 

Manaanese 611 183 5000 (7) 
Potassium 263000 91724 
Selenium 2.1 2.1 50 50 50 
Sodium 6350000 1340984 28000 (8) +I * -.. 

Thallium 6.8 6.8 2’ 5* 63 
Vanadium 5.7 5.7 50 

13.4 5000 123 IZinc I 20.6 

Footnotes; 

1 
2 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and ,Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalent). 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 
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APPENDIX F.14 

SITE 14 - OBDANE 



CJ 
c3 
cr.3 
c 
0 
ma 

‘) 

SUMMARY OF COC SELECTION 
SITE 14 OBDANE - SURFACE SOIL (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

3 

7-l Chemical 
Frequency of Range of location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detection 12) Maximum Nondetects (3) Screening Level (4) lnhelation (5) Oroundwater (6) as COC? 

Rauonlwe 

1,1,2,2-Tetrachloroethane 117 0.002 14ss3 0.005 - 0.018 3.2 0.4 0.001 N 2 

1 ,l ,P-Trichloroethane l/7 0.003 14ss3 0.005 - 0.018 11 0.8 0.01 N 2 

1,l -Dichloroethene l/7 0.002 14ss3 0.005 - 0.018 1.1 0.04 0.03 N 2 

Benzene 117 0.002 14ss3 0.005 - 0.018 22 0.5 0.02 N 2 

Eromodichloromethane l/7 0.002 14ss3 0.005 - 0.018 10 1800 0.3 N 2 

Chloromethane l/7 0.008 14ss3 0.011 - 0.018 49 0.3 0.0066 N 2 

cis- 1.3~Dichloropropene 117 0.002 14ss3 0.005 - 0.018 3.7 (7) 0.1 (7) 0.001 (7) N 2 

Tetrachloroethene 217 0.002 - 0.003 14ss3 0.005 - 0.018 12 11 0.04 N 2 

Toluene l/7 0.018 14MWlS 0.005 - 0.017 1600 520 5 N 2 

Xylenes, total 117 0.002 14ss3 0.005 - 0.018 18000 320 74 N i 

Eenzo(a)anthracene 314 0.027 - 0.064 14T61 0.45 0.88 0.7 N 2 

8enzofa)pyrene 214 0.043 - 0.085 14T81 0.45 - 0.58 0.088 4 N 2 

8enzoLb)fluoranthene 214 0.082 14MWlS 0.45 - 0.56 0.88 4 N 2 

Eento(b)fluoranthene 214 0.082 14T81 0.45 - 0.56 0.88 4 N 2 

Eenzo(g,h,i)perylene l/4 0.057 14T81 0.45 - 0.6 N 1 

6enzoLk)fluoranthene l/4 0.074 14T81 0.45 - 0.6 8.8 4 N 2 

Eenzoic acid 314 0.026 - 0.084 14ss3 2.2 31000 280 N 2 

Chrysene 314 0.044 - 0.082 14T81 0.45 88 1 N 2 

Fluoranthene 414 0.025 - 0.098 14T81 310 980 N 2 

Indenotl,2,3-cd)pyrene l/4 0.06 14T81 0.45 - 0.6 0.88 35 N 2 

Phenanthrene 314 0.026 - 0.039 14T81 0.45 N 1 

Pyrene 414 0.028 - 0.09 14TBl 230 1400 N 2 

4,4’-DDD l/l 0.011 14ss3 2.7 .0.7 N 2 

4,4-DDE 111 0.074 14ss3 1.9 0.5 N 2 

1.9 80 1.0 N 2 

Aluminum. 414 7840 - 18100 14MWlS 7800 Y 3 

Antimony l/3 4.9 14T82A 13.7 - 31 3.1 UN 34 

Arsenic 414 2.5 - 18.3 14ss3 0.43 380 15 ‘Y 3 

Barium 414 33.7 - 84.1 14T81 550 . 350000 32 N 2 

Beryllium 414 0.34 - 0.6 14T82A 0.15 690 180 Y 3 



SUMMARY OF COC SELECTION (Continued) 
SITE 74 OBDANE - SURFACE SOIL (MG/KG) (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Boron 

Cadmium 

Calcium 

Chromium ( i&\) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Risk-based COC SSL Frequency of Range of Location of Range of SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects /3) Screening level (4) inhalation (5) Groundwater (6) as COC? 

Rationele 

114 27.6 14ss3 11.7 - 18.4 700 N 2 

l/4 0.64 14T02A 0.47 - 0.83 3.9 920 6 N 2 

414 549 - 1950 14MWlS N 1 

414 15.4- 61.8 , 14MWlS 39 (8) 140 (8) 19 (8) Y 3 
414 4 - 6.7 14MWlS 470 N 2 

414 9.1 - 24.5 14MWlS 290 N 2 

414 9540 - 38000 14MWlS 2300 *hi 3r) 
214 15.4 - 403 14ss3 160 - 193 400 (9) Y 3 
414 1850 - 6750 14MWlS N 1 1 

414 113-330 14TBl 39- 196 Y 3 
414 8.8 - 18.8 14MWlS 160 6900 21 N 2 

414 513-4190 14TBl N 1 
314 197-418 14MWlS 166 N I 

414 27 - 56.3 14MWlS 55 Y 3 
414 34.9 - 52.8 14MWlS 2300 42000 N 2 

1 Results in mglkg unless otherwise noted. Surface soil designated as soil 

from depths of 0 to 2 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific, 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 19951. 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with-a dilution and 

attenuation factor of 10. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

7 Value is for 1,3-dichloropropene (total). 

8 Hexavalent chromium. 

9 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

3 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 14 OBDANE - SURFACE SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I 4.6429 I 

t Bromodichloromethane 
f Chloromethane 
Icis-1.3- .dichloropropene 

lnroethene Tetrach.-.-- _.._.__ 
Toluene 
Xvlenes. total 

8 6.5&4 
2 4.5 
3 4.5714 

18 I 6.7143 

tB&zo(aianthracene 
Benzoiajpyrene 
Bento(b)fluoranthene 
Benro(g,h,iIperylene 

I 2 I 4.5 
64 88 I I 
85 158.25 
82 167.25 
57 215.5 

Benzo(k)fluoranthene 
Benzoic acid 

I 219.75 I I 74 
64 I 307.5 I 

Fluoranthene 98 56.5 
Indeno(l,2,3-cdjpyrene 60 216.25 
Phenanthrene 39 81.75 
Pvrene 90 60.25 

~;&DDT 
lnorganics (mg/kg) 

1 Aluminum 

I I 
I iOb I iOb 

I 18100 I 12335 I 
Antimony 4.9 
Arsenic 16.3 
Barium 84.1 
Beryllium 0.6 
Boron 27.6 
Cadmium 0.64 

I 9.0833 
8 

62.55 
0.4725 
12.35 
0.415 

tCalcium I 1950 I 1249.75 1 
61.8 

I 

Chromium (+a fi{ ) 33.45 
Cobalt 6.7 5.575 
Copper 24.5 16.275 
Iron 38000 23335 
Lead 403 148.725 
Magnesium 6750 4772.5 
Manganese 330 207.25 
Nickel 18.8 13.9 
Potassium 4190 3010.75 
Sodium 418 227.5 
Vanadium 56.3 40.925 
Zinc 52.8 44.5 
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SUMMARY OF COC SELECTION 
SITE 14 OBDANE - ALL SOILS (MG/KGI (11 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (6) Oroundwater (6) as COC? 

Rationale 

1 ,1,2,2-Tetrachloroethane 1110 0.002 14553 0.005 - 0.018 3.2 0.4 0.001 N 2 

1,l ,2-Trichloroethane l/10 0.003 14ss3 0.005 - 0.018 11 0.8 0.01 N 2 

1,l -Dichloroethene 1110 0.002 14ss3 0.005 - 0.018 1.1 0.04 0.03 N 2 

Benzene 1110 0.002 14ss3 0.005 - 0.018 22 0.5 0.02 N 2 

Bromodichloromethane 1110 0.002 14ss3 0.005 - 0.018 10 1800 0.3 N 2 

Chloromethane 1110 0.008 14ss3 0.011 - 0.018 49 0.3 0.0066 N 2 

Cis-1,3-dichloropropene l/l0 0.002 14ss3 0.005 - 0.018 3.7 (7) 0.1 (7) 0.001 (7) N 2 

Methylene chloride l/10 0.007 14T82A 0.005 - 0.018 85 7 0.01 N 2 

Tetrachloroethene 2110 0.002 - 0.003 14ss3 0.005 - 0.018 12 11 0.04 N 2 

Toluene 1110 0.018 14MWlS 0.005 - 0.017 1800 520 5 N 2 

Xylenes, total l/10 0.002 14ss3 0.005 - 0.018 16000 320 74 N 2 

Benzo(a)anthracene 417 0.027 - 0.086 14T81 0.4 - 0.48 0.88 0.7 N 2 

Benro(a)pyrene 317 0.043 - 0.11 14T81 0.4 - 0.56 0.088 4 Y 3 

C-2 Benzo(b)fluoranthene 317 0.082 - 0.097 14T81 0.4 - 0.56 0.88 4 N 2 

t._3 Benzo(g,h,i)perylene 217 0.057 - 0.075 14T81 0.4 - 0.8 N 1 

r;:;::3 8ento(klfluoranthena 217 0.074 0.093 - 14T81 0.4 0.8 - 8.8 4 N 2 
c: 
c‘,:: Benzoic acid 417 0.026 0.084 - 14ss3 1.8 2.2 - 31000 280 N 2 

0, Chrysene 417 0.044 - 0.11 14T81 0.4 - 0.48 88 1 N 2 

Fluoranthene 517 0.025 - 0.1 14T81 0.4 - 0.48 310 980 N 2 

Indeno(l,2,3cdlpyrene 217 0.08 - 0.076 14T81 0.4 - 0.8 0.88 35 N 2 

Phenanthrene 417 0.026 - 0.04 14T81 0.4 - 0.48 N 1 

Pyrene 517 0.028 - 0.09 14T81 0.4 - 0.48 230 1400 N 2 
4,4’-DDD l/l 0.011 14ss3 2.7 0.7 N 2 
4,4’-DDE l/l 0.074 14ss3 1.9 0.5 N ‘i.2 

4,4’-DDT l/l 0.4 14ss3 1.9 80 1.0 N 2 

Aluminum 717 7840 - 18900 14T82A 7800 4r4 *f-l 

Antimony l/8 4.9 14T82A 3.7 - 31 3.1 Y 3 

Arsenic 717 2 - 18.3 14ss3 0.43 380 15 Y 3 

814-COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 14 OBDANE - ALL SOILS (MG/KGl (1) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (21 Detection (2) Maximum Nondetects (3) Screening level (4) Inhalation (5) Groundwater (6) a8 COC? 

Rationale 

Barium 717 13 - 84.1 14T81 550 350000 32 N 2 

Beryllium 717 0.33 - 0.61 14MWlS 0.15 890 180 Y 3 

Boron l/7 27.6 14ss3 11.2 - 18.4 700 N 2 
\ 

I 717 1 55.1 -330 1 14T81 I --I90 I I Y 1 3 117 I 0.15 1 14MWlS 1 0.11 - 0.18 1 2.3 7 3 1 N 1 2 I 
\--.-- --- ’ I 

Nickel 717 7.4 - 18.8 14MWlS - 180 6900 21 N 2 -*. 
Potassium 717 491 ^ 4190 14T81 N 1 

Selenium 117 0.92 14MWlS 0.67 - 1.1 39 3 N 2 

Silver 117 0.61 14MWlS 0.46 - 1.4 39 N 2 

Sodium 417 181 - 418 14MWlS 151 - 231 N 1 

Vanadium 717 15.4 - 56.3 14MWlS 55 Y 3 

Zinc 717 13.7 - 52.8 14MWlS 2300 42000 N 2 

814 COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 14 OBDANE - ALL SOILS (MG/KGI (1) 
NSB-NLON, GROTON, CONNECTICUT 

1 Results in mglkg unless otherwise noted. w&oil designated as soil 

from depths of 0 td’ feet. 
R 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated sampleslresults not used in risk assessment. 

3 Sample-specific. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region 111, October 20, 19951. 

5 Soil screening level guidance (USEPA, December 19941. 

6 Soil screening level guidance (USEPA, December 19941 with a dilution and 

attenuation factor of 10. 

7 Value is for 1,3-dichloropropene (totall. 

8 Hexavalent chromium. 

9 OSWER soil screening level for residential land use (USEPA, July 14, 19941. 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 U~EPA fbji~vt I does mf- sdvoc4-z quane+a+k ev&di~~ 
Of this cherrirC3(. 

814-COC.XLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 14 OBDANE - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Organics tug/kg) 
1 ,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l -Dichloroethene 
Benzene 
Bromodichloromethane 

I Maximum I Average I 

2 5.05 
3 5.15 
2 5.05 
2 5.05 
2 5.05 

Chloromethane 8 6.5 
Cis-1,8dichloropropene 2 5.05 
Methylene chloride 7 5.8 
Tetrachloroethene 3 5.1 
Toluene 18 6.6 
Xylenes, total 2 5.05 
BenzoIaIanthracene 86 125.4286 
Benzo(a)pyrene 110 169 
Benzo(b)fluoranthene 97 172.2857 
Benzo(g,h,iIperylene 75 196.7143 
Benzo(k)fluoranthene 93 201.7143 
Benzoic acid 64 444.1429 
Chrysene 110 136.2857 
Fluoranthene 100 109.4286 
Indeno(l.2.3Cd)DVrene 76 197.2857 
Phenanthrene 40 115.2857 
Pyrene 90 110.1429 
4,4’-DDD 11 11 
4,4’-DDE 74 74 
4,4’-DDT 400 400 
lnorganics (mg/kgI 
Aluminum 
Antimony 
Arsenic 
Barium 

18900 13348.5714 
4.9 6.2833 
16.3 5.6429 
84.1 50.2714 

Beryllium 0.61 0.4614 
Boron 27.6 9.8214 
Cadmium 0.89 0.4314 
Calcium 1950 1047.7143 
Chromium (S&a\) 61.8 26.2143 
~Cobalt 6.7 4.8857 
‘Copper 24.5 12.9571 
,lron 38000 19107.1429 
Lead 403 87.9643 
Magnesium 6750 3771.4286 
IManganese 330 174.2143 
~ Mercurv 0.15 0.0814 

61 QEXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 14 OBDANE - ALL SOIL 
NSB-NLON, GROTON, CONNECTICUT 

L---x 

I Chemical 
lnorganics (mg/kg) (Continued) 
Nickel 
Potassium ~ 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

I Maximum I Average I 

18.8 11.5429 
4190 2360.8571 
0.92 0.4686 
0.61 0.3793 
418 183.1429 
56.3 33.1 
52.8 35.9571 

B14-EXP.XLS 



SUMMARY OF COC SELECTION 
SITE 14 OBDANE - UNFILTERED GROUNDWATER (UGIL) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) MCL (4) MCL (5) Screening Level (5) as COC? 

Rationale 

Carbon disulfide l/2 1 14GWl S 10 100 N 2 

Bis(2-ethylhexyljphthalate l/2 1 14GWlS 10 6 6 4.0 N 2 

Aluminum 112 171 14GWlS 66 50 - 200 (7) - 3700 N 2 

Barium 212 35.5 - 39.3 14GWlS 2000 2000 260 N 2 

Boron 212 89.3 - 130 14GWlS 330 N 2 

Calcium 212 4190 - 6600 14GWlS N 1 

Cobalt l/2 7 14GWlS 22.6 220 N 2 

Iron 212 2260 - 4430 14GWlS 300 (7) - 1100 *Id +4 

Magnesium 212 2780 - 3700 14GWlS N 1 

Manganese 212 458 - 770 14GWlS 50 (7) - *&$I Y 3 

’ Potassium 212 4080 4460 - 14GWlS N 1 

Sodium 212 43800 - 45800 14GWlS N 1 

c;’ Zinc 112 9.1 14GWlS 9.1 5000 (7) - 1100 N 2 

tfy-, 
e., Footnotes: 
cis 

,: 1 

2 

3 

4 

5 

6 

7 

Results in ug/L unless otherwise noted. 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. (USEPA, May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

Secondary MCL (SMCL). 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 USEPA pegrbn I doecj not advmaie qomhtah’w ed,+r, 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 14 OBDANE - UNFILTERED GROUNDWATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics (ug/L) 
Carbon disulfide 
Bis(2-ethylhexyljphthalate 
lnorganics (ug/L) 
Aluminum 
Barium 
Boron 
Calcium 
Cobalt 
iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

I Maximum I Average 1 
I 3 I 3 

3 3 

102 102 
37.4 37.4 

109.65 109.65 
5395 5395 
9.15 9.15 
3345 3345 
3240 3240 
614 614 

4270 4270 
44800 44800 
6.825 6.825 

UlQEXP.XLS 





SUMMARY OF COC SELECTfON 
SITE 14 OBDANE - FILTERED GROUNDWATER (UG/L) (I) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

t 
Arsenic 

Barium 

Frequency of Range of 
Detection (2) Detection (21 

l/2 2.1 

212 35.1 - 37.9 

Location of 
Maximum 

14GWlS 

14GWlS 

lBoron 212 99.8 - 120 14GWl S 

Calcium 212 4430 - 6730 14GWlS 

Iron 212 2040 - 4680 14GWlS 

‘Lead 112 2.2 14GWlS 

Magnesium 212 2620 - 3600 14GWl S 

Manganese 212 476 - 779 14GWlS 

Potassium 212 4390 - 4510 14GWl S 

Sodium 212 44000 - 47400 14GWlS 

Vanadium I l/2 I 8.9 1 14GWlS 

Range of 
Nondetects (31 

5 

2 

1 

Zinc I 112 I 6.6 I 14GWlS 12.6 5000 

Federal 
MCL (41 

300 (7) 

15 (8) 

50 (7) 

! 330 1 N 1 1 
I 

N 1 

-w-88 N 1 

N 1 

N 1 

26 N 2 

1100 N 1 

.ti - 
3 

tn 1 Results.in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Sebondary MCL. 

8 Action Level. 

1 Chemical detected in unfiltered sample: filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is 

less than action IevelKOC screening level. 

3 Chemical not detected in unfiltered samples; maximum is 

greater than or equal to ‘ihe COC screening level. 

F14-COC.XLS 





RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/l 7196 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES lliROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS AREOUlLlNED BELOW. 

. 

EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 

RELEVANT EQUATION: IEX = (C x IR x Fix BIO x EF x ED)/(BW x AT x I E6) 

WHERE: C = MEAN CONCaTRATION IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = MPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BlOAVAllABlLllY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IA: ..: ,I,‘, ‘!+I?’ IR: 0 
EF: “‘c :.: ., ,@j; EF: 1 
Fi: .T .: :. x0.5 Fi: .I 
ED:’ :::..: ..y.:‘:’ j.; ED: i 
Bw: 70 BW: 1 
AT(CAR): 25556 AT(CAR): 25550 
AT(NON): ::?::.:.::.-‘?i% AT(NON): .-‘:-:.i;‘;;,3llti 

DETERMINE CONVERSION FACTORS: 
ADULT: YOUTH: ADULTfYOVTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL DOSQ CF: O.OOEtOO (AVG ANNUAL DOSE) CF: 5.37E-09 



tlSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
iite 14 - OBDANE 
EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 
YLCULATEDOSES: 

YOUTH ANNUM ADULT ANNUAL LlFETlME AVERAGE RFD CSF 
:HEMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) (MG/KG/DAY) (KG-DAYIMG) 

lenzo(a)pyrene 0.11 1 O.OOEtOO 4.13E-08 5.90E-10 7.30EtOO 

Mimony 4.9 1 O.OOEtOO l.EQE-08 2.83E-08 3.OOE-04 
ksenic 5.8 1 O.OOEtOO 2.10E-06 3.01E-08 4.00E-04 1.50EtOO 
kryllium 0.48 1 O.OOEtOO 1.73E-07 247E-09 5.00E-03 4.30EtOO 
:Iromlum 26.2 1 O.OOEtOO 9.84E-06 1.41E-07 !?.OOE-03 
aa lal.99 I ml?-vu 
flanganese 174 1 6.54E-05 ;34E-07 ti-mem- 2,452 
Ianadlum 33.1 1 O.OOEtOO 1.24E-05 1.78E-07 7:00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.oOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00EtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.COEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



IISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
Site 14 - OBDANE 
EXPOSURE SCBJARIO: Construction Worker (All Soil), CTE 
IETERMCJEHAZARDINMCESANDCANCERRISK 

HAZARD IN DM HAZARD INDM INCREMENTAL 
:HEMICAL YOUTH ADULT CANCER RISK 

3enzo(a)pyrane O.OOEtOO O.OOEtOO 4.31E-09 

htimony 0.00Et00 
ksenic O.OOEtOO !5.26E-03 4.51E-08 
3eryllium O.OOEtOO 3.46E-05 l.O6E-08 
:homium O.OOEtOO 1.97E-03 0.00Et00 
rnn n-Ann 
danganese O.OOEtOO jqfElj2 2naC-A O.OOEtOO 
lanadium O.OOEtOO 1:78E-03 O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0,OOEtOO 0,OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00EtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OoEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0,OOEtOO 0,OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.ooEt00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0,OOEtOO O.OOEtOO 
0 3.00EtOO 0.00Et00 O.OOEtOO'. 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

.O O.OOEtOO O.OOEtOO o.OOEtOO 
0 0.00Et00 0.00Et00 0.00Et00 

‘OTAL O.OOE+OO - \.vlE4 B.OOE-08 





RIS( ASSESSMENT SPREADSHEET - OERMALCONTACT WITH WOUNDWATER 

SITE NAME: Sib 14 - OSDANE 
LOCATION: NSB-NLON, Grobn.CT 
DATE: 01117m 

HAZARD INDCESANDINCREMENTALCANCER RIBKSARECALCUATEDBY ONTHE FOLLOWINGSPREADSHEETS. 
ASSUMPllONS AAE OUTLINED BELOW. 

DAD = (DPeventxEV xED xEFxA)/(BWxAT) 

DAD = DERMALLY AESURBED DOSE (MG!KG’DAYl 
DAevent a A880RBED DOSE PER EMNT (MOICM*Z/EVENTJ 
EV = EMNTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATtON (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR) 
A I SKIN SURFACE AREA AVALABLE FOR CONTACT (CM*‘Z) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

EXPOSURE SCENARIO: Construction Woker, CTE 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1892 

FOR INORGANCS: 
FOR ORGANCS: 

DAsvent = Kp XC x Bvent xCF 
IF tevent < t*. Dhvent = 2Kp XC rCF x (BT x bvenVJ.141592%4)‘*05 
IF tevent > P, D&vent = KpxC xCF x ((tevenV(1 t B)) t (2Tx ((1+3B)/(l + B)))) 

INPUT PARAMETERS: 

WHERE: Kp = PERMEABILITYCOEFFCIENT FROM WATER FM/HR) 
C = CONCENTRATiON OFCHEMCAL IN WAlER (MGIL) 
tewrf * DURATION OF EVENT(H%EVENT) 
CF . CONVERSION FACTOR (t L/loo0 CM**3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUFQ 
B = PARTITIONINGCONSTANT DERVOED BY BUNGE MODEL (DIMENSIONLESS) 

EV: 1 CONVERSON 
ED: 1 FETOR(NONCAR) = l.lDE+Ol 
EF: so 
A: 3500 CONVERSION 
t&WI: 6 FACTOR (CARCIN) - 1.70E-01 
BW: 70 
AT(NON): 365 
AT(CAR): 25550 



RIS( ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GAOUNDWATER (PAGE TWO) 
Site 14 - OROANE 
EXPOSURE SZENARIO: Consbudkm Wofker, CXE 

CHEMCAL CONC. (MCN) 
ORGANIC OR 
INOAMNIC? 1’ (HR) T WV Kp (CM/M) 

AtSt?tllC 00021 I l.WE-03 l.SSE-08 
I”” ? -a* 1 MO& “3 .?meG 
Mangame 0814 I l.OOE-03 4SlE-0’3 

0M)EtOO 
OOOEtW 
OrnE too 
OiJOE to0 
OOOE to0 
OiMEtOO 
0M)EtW 
OMIEtOO 
0M)EtW 
onoE+w 
0M)EtW 
0M)EtW 
O.WE tW 
0M)EtW 
OaOE to0 
O.WE to0 
OOOEtW 
OBIE tW 
OROE to0 
ODOEtW 
0M)EtW 
OJME to0 
0M)EtW 
0M)EtOO 
OOOE tW 
OJMEtW 
0M)EtW 
0M)EtW 
0M)EtW 
0M)EtW 
O!JOE to0 
O.WE tW 
0M)E to0 
0M)EtW 
OMIE to0 
OaoE tw 
0M)EtW 
0M)E to0 
OlME to0 
0M)E tW 
OWE to0 
O.WEtW 
ODOEtW 



RI% ASSESSMENT SPREADSHEET - DERMALCONTMT WITH WOUNDWATER WATER (PAGE THREE) 
Site 14 - OBDANE 
EXPOSURE SZENARIO: Consbuctlon Worker, CTE 
CALCULATE DOSES: 

I ANNUAL 
DERMfi DERMAL 

I 
DOSE RID HAZARD INDEX 

CHEMlCAL (ME4tO/DAY-) WKQDAY) OERMAL 

AW3l-llC 2OOE-07 2flOE-04 7.ME-O4 
&CM AQC c!‘. wc~ m -- 
Mangamnt 5S4E-05 - - 0 OIMEtW 7,2,6-q 0M)EtOO B. i3E -2. 

0 OOOE too OaOEtW. 
0 OOOE to0 OOOEtW 
0 0M)E to0 0IX)EtW 
0 OIMEtW O.OOE too 
0 0M)EtOU OJJOEtW 
0 OOOEtOO OIMEtW 
0 OaOEtW 0M)Ei.W 
0 0M)EtOO OfflEtOO 
0 OaOEtW OMIEtW 
0 0M)E to0 OWEtW 
0 0M)E tW OOOEtW 
0 OOOEtW 0M)E to0 
0 OooEtw OJloEtW 

x 
OOOEtOO 0M)EtOO 
O.WEtOO 0M)EtW 

0 OOOEtOO OOOE tW 
0 OCQE tw ODJEtW 

I x 
8 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0M)E tW 
OWE tW 
ODOEtW 
oM)E +W 
00OE to0 
OJME~OO 
OOOE tW 
0M)EtW 
OOOEtOO 
OOOEtW 
ODOEtW 
OM)EtOO 
ODOEtW 
OOOEtOO 
OM)EtW 
OOOEtW 
OIIOEtOU 
omc too 
0M)EtOO 
OWE to0 
OiiUEtOO 
OOOEtOO 
OJJOE to0 
O.WEtW 
O.WEtOO 

OOOEtW 
OWEtW 
ODOEtW 
OJJOEtW 
OOOEtW 
OaOEtW 
0M)EtOO 
OOOEtW 
OilOEtW 
OROEtW 
OOOEtW 
OOOEtW 
OROEtW 
0M)EtW 
OOOEtW 
OK!OEtW 
0M)EtW 
OmE .tW 
OfIOEtOO 
OOOEtW 
OOOE to0 
OOOEtW 
OaOEtW 
0M)EtW 
OOOEtW 

I TOTAL RISK - ti.zl,E-2 



RISK ASSESSMENT SPREADSHEET - OERMALCONTACT WITH GBOUNOWATER (PAGE FOUR) 
sib3 14 - OSDANE 
EXPOSURE SCENARIO: ConstructIon Waker, CTE 
CALCULATE INCREMENTALCAMZER RISC% 

LIFETIME AVERAGE CSF 
OERYAA DOSE DERMK CANCER RISK 

CHEMICAL (MWG/DAV P/DAYIMG) OERMAL CONTACT 

Arsenic 2BBE-09 1MEtW 428E-09 
&xl dw?F ‘YL I-iMFIM 

Mangamse 835E -07 ONEtOO 
0 O.WE tW OMEtOO 
0 O.WE tW 0M)E to0 
0 OMIE to0 0M)EtOO 
0 ODOEtW OMJEUIO 
0 0M)E to0 0M)E to0 
0 OMEtW OaOE to0 
0 OMEtOO OM)EtW 

OWEtW 0M)EtW 
OaOEtW 0M)EtW 
ODOEtOO OWE tW 
OOOE to0 ODJE tW 
ODOEtOO ODOEtW 
ODJE to0 0M)E tW 
O.JOE to0 OOOE tW 
ODOE to0 OOOE to0 
O.WEtOO OCOEtOO 
ODOE to0 ODOE tW 
O.WE tW ODOEtOO 
OOOE to0 OJJOE to0 

lx 0 OWE too O.WE tW 
0 O.WE to0 

Cl 
OaOEtW 

0 OOOEtW ODOEtW 

(:ZJ 
0 OMEtW OOOEtOO 
0 0M)EtW 

C) 
OME to0 

0 OlXlE to0 0M)E tW 

r\‘b I 0 O.WEtW ODOE to0 . . . 
d?-‘ I 

0 OOOEtW 
0 O.WE+W 
0 OOOE tW 

OiloE too 
ODOEtOO 
O.WE tW 

x 
O!JOE to0 OWE to0 
OaOE to0 O.WEtOO 

0 OaOEtW ODOEtW 
0 O.WE to0 OaOEtW 
0 0M)E to0 0M)E to0 
0 ODOEtW ODOEtCiI 
0 OOOEtW ODOEtOO 

I 0 OMIE tW 0M)EtOO 
0 ODOEtW OWEtW 
0 0M)E to0 O.WE tW 
0 OOOE+W 0M)E tW 
0 ODOEtW OOOE to0 
0 O.WEtW OfflEtW 
0 ODOEtW O.WE tW 

TOTAL RISK 42BE-W 

> .> 



RISK ASSESSMEtdT SPREADSHEET - INCIDt3dTAL INGESTION OF SOIL 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLCN, Groton, CT 
DATE: O1117/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Construction Worker (All Soil), RME 

RELEVANT EQUATION: ~M=(~xIRxF~~BIO~EF~ED)/(BW~AT~~E~) 

WHERE: C = MEAN CONCENTRATION IN SOIL SAMPLE (MGIKG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WDGHT (KG) 
AT = AVERAGING TIME (DAYS) 
810 = BIOAVAIIABILITY 

ENTER INPUT PARAMETERS: 
ADULT: 

)R: .:::;;,:. 460 
EF: :, ” ii0 .. 
Fi: ‘:::“‘.j,‘:. : i.. 
ED: :‘.::’ :. i 
Bw: 70 
AT(CAR): 25550 
ATWON): :!:::” .: 365. 

YOUTH: 

IR: 0 
EF: 1 
Fi: 
ED: ,’ ..’ ,: 

~$AR): 
i 

25550 
ATWON): : ,363 

DETERMNE CONVERSION FACTORS: 
ADULT: YoulH: AOULT/YOUTH (CANCER RISK-): 

CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL OOSE) CF: 3.22E-06 



I 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 14 - OBDANE 
EKPOSURE SCWARIO: Construction Worker (All Soil). RME 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANN UAl LIFETIME AVERAGE RFD CSF 
CHEMICAL C(MG/KG) ’ BIOAVAILABILITY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MGIKGIDAY) (KG-DAY/MO) 

Benro(a)pyrane 0.11 1 O.OOEtOO 2.46E-07 3.54E-09 7.3OE to0 
Qw 26c CL? c QQ&Ju 

Antimony 4.9 1 l:lOE-05 1.56E-07 
AfSWliC 16.3 1 O.OOEtOO 3.67E-05 5.25E-07 4.00E-04 1.50EtOO 
Beryllium 0.61 1 O.OOEtOO 1.36E-06 1.96E-06 5.00E-03 4.30EtOO 
Cbomium 61.6 1 O.OOEtOO 1.39E-04 1.99E-06 SOOE-03 

.lrQa 1- . &isE “2 I .¶.-ae- Q& 

Manganese 330 
: 

7.44E-04 1:06E-05 +99+%6- 2.4E-% 
Vanadium 56.3 O.OOEtOO 1.27E-04 1.61E-06 7.00E-03 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtoo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO o.oo~too O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL (PAGE lHREE) 
Site 14 - OBDANE 
EXPOSURE SCENARIO: Construction Worker (All Soil). RME 
DETERMHEHAZARDlNlICESANDCANCERRISK 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

O.OOEtOO Q.lQE-02 
0.00EtOO 275E-04 8.45E-08 

O.OOEtOO o.ooEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO 0.00EtOO C'.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

G 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

c2 O.OOEtOO O.OOEtOO O.OOEtOO 
L? O.OOEtOO O.OOEtOO O.OOEtOO 

c O.OOEtOO O.OOEtOO O.OOEtOO 

ru 
0.00Et00 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO U O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OqEtOO O.OOEtOO O.OOEtOO 



F---l 



RISK ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH GAOUNDWATER 

SlTE NAME: Sib 14 - OBDANE 
LOCATION: NSB-NLON, Groton.CT 
DATE: Oll17,m 

HAZARD INDCES AND INCREMENTALCANCER RISKS ARE CALCUATED 8Y CN THE FOLLOWING SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Construction Waker, RME 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1892 

DAD = (DbeventxEVxEDxEFxA)/(SWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG,%?fDAY) 
Dbvent = ABtQRBED DOSEPEREVENT (MG,CM*%!/EVEFIT) 
EV = EVENTFREQUEbCY (EVENTS/DAY) 
ED = EXPOSURE DURATlON (MARS) 
EF - EXPOSURE FREQUENCY (DAYSPIEAR) 
A - SKIN SURFACE AREA AVALABLE FOR CONTACT (CM’“2) 
BW = BODY WEIMT (KG) 
AT = AVERAGINGTIME (DAYS) 

FOR INOR(V\NCS: 
FOR OROANCS: 

DA?vent = Kp XC xkvent xCF 
IF tevent < F, DAevent = 2Kp XC xCF x (BT x bvent&.14159.?3!?4)*‘0)5 
IF tevent > t*, DAmant = Kp XC xCF x ((tevenU(1 + S)) + (2Tx ((1+38)/(1 t 8)))) 

WHERE: Kp = PERMEABILITYCOEFFCIENT FR3M WATER FMMR) 
C = CONCENTRATKIN OF CHEMCAL IN WATER (MO/L) 
twwl - DURATlON OF EVENT (HIUEVENT) 
CF - CONVERSION FACTOR (1 L/IO00 CM**3) 
t* = TIME ITTAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUQ 
I3 = PARTlTlONlNGCONSTANT DERVDED BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS. 

EV: 1 CONVERSlON 
ED: 1 FICTOR (NONCAR) = 1.78E t0 1 
EF: 120 
A: 3600 CONVERSION 
tSWli: 6 FACTOR lCAtiClN I - 2.55E-01 . I 
BW: 70 
AT(NON): 385 
AT(CAR): 25550 



cz 
0 
0 
c 
c.0 
0 

RI% ASSESSMENT SPREADSHEET - 
Site 14 - OSDANE 

OERMAL CONTACT WITH GROUNDWATER (PAGE TWO) 

EXPOSURE SCENARIO: Constrtilon Worker, AME 

CHEMKXL CONC. (M&L) 
ORQANIC OR 
INOAMNIC? t’(HR) T WW Kp (CM/HA) s DAWXInt 

AWSf!lC 00021 I 
+!m, 

1aOE -03 188E-08 

Mangansse 
l4oc 53 

0814 I l.WE-03 491E-08 
OM)E+W 
OaOE to0 
0M)E to0 
OWE to0 
OOOE to0 
0M)E to0 
0M)E to0 
OOOE tW 
OaOE tO0 
O.WEtW 
OaOE+W 
0M)E tW 
OMlE+W 
0M)E to0 
0M)E to0 
OOOE to0 
0M)E tW 
OROEtW 
OM)E+W 
0M)E tW 
OM)E+OO 
O.WE tW 
0M)E to0 
OJlOEtW 
OOOEtW 
0I)OEtW 
OOOEtW 
ODOE+W 
ODOEtW 
OOOE tW 
OWE to0 
0M)E tO0 
OM)E+W 
OBOE tW 
ODOE to0 
0M)E tW 
OMIEtW 
OWE to0 
O.WE to0 
OM)E+W 
0M)EtW 
OM)E+W 
OOOE to0 

‘\ 

.) 



RI% ASSESSMENT SPREADSHEET - DERMAL CONTACT WITH mOUNDWATER WATER (PAGE THREE) 
Sibs 14 - OSDANE 
EXPOSURE SCENARIO: Co~l~uctlon Wotker, RME 
CALCULATE OCBES: 

ANNUAL 
DERMAL DERYK 
DOSE RfD HAZARD INDEX 

CHEMCAL lMGXG/DAYl IMWGIDAY) OERMAL 

Arsenic 3mE-07 2flOE -04 l.O7E -03 
+ssE 

Mangaress 
0 OOOE tW - mx-* 

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 

OaOE to0 OROE tC0 
OWE to0 0M)Et.W 
0M)E to0 OllOEtOO 
OMlE tW 0M)EtW 
OaOEtW OM)E+OO 
OOOE to0 OM)EtW 
ODOEtOO OOOEtW 
OMIEtOO OM)E+M) 
OiIOEtW OM1EtW 
0M)E tW OM)EtW 
OlWE+W OfiUE to0 
0M)E tW OMIEtW 
OOOE to0 0M)EtOO 
0M)E to0 OIXJEtW 
0M)E +W ODOEtW 
OOOE to0 0M)EtW 
OaOE to0 OklOE to0 
OOOEtGfJ OlJOE to0 
0M)E tW OMlEtW 
OfJOE tW OWEtW 
0M)E to0 0IK)EtW 
0M)E tW OM)E+W 
OOOEtOO OM)EtW 
0M)EtOO ODOEtW 
OOOE to0 0M)EtOO 
0M)EtW 00OE tW 
OM)EtOO OWEtW 
0M)E to0 OaOE +W 

I x 
OBJEtW 
OM)EtW 

OOOEtOO 
OM)E+W 

0 OaOE to0 OMIE+W 
0 O.WEtW OWE+W 
0 OROE tW OM)E#O 
0 0IX)EtOO OPJE tW 
0 OWE+00 OJIOEtW 
0 OM)E+OO OaOEtW 0 0M)EtW 0M)E to0 
0 0M)E tW 0M)EtW 
0 0M)EtW OflOEtW 
0 OMIEtW 0M)EtQO 
0 0M)E to0 OOOE to0 
0 0M)E to0 0M)E to0 



r7 
cl 
c.2 
c 
clj 
N 

RISK ASSESSMENT SPREADSHEET - DERMALCONTACT WITH GROUNDWATER (PAGE FOUR) 
SIC 14 - OBDANE 
EXPOSURE SCENARIO: Conslwdion Worker. RME 
CALCULATE INCREMENTALCAN=ER RIW6: 

LIFETIME AVEkAM CSF 
DERMAL DOSE DERMAL CANCER RISK 

CHEMCAL (McJKG/DAYJ (KG/DAY/MCI) DERMAL CONTACT 

AlSOIlk 429E-09 1WE tO0 6A3E -09 

hImgame 125E-09 
0 OM)E+OO 
0 OM1EtW 
0 OOOEtOO 
0 omOoE+w 
0 OOOE to0 
0 OWE+W 
0 0M)E to0 

___ - 
OM)E+OO 
OOOEtOO 

OOOEtOO 

OOOEtOO 
OM)E+OO 

OWEtOO 

0M)EtW 
OMlE+OO 
OMIEtOO 

0IX)EtOO 

0M)EtW 

0 

0 

0 
0 
0 

0 

8 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OOOE+W 

OJJJE to0 

OC’JE to0 
OiKIE to0 
0M)EtW 

OINE tW 

OiIOE+W 
0M)EtW 
o.wtz+w 
ODOEtW 

O.CQE tW 

O.WE to0 
0M)E to0 
OOOE to0 
OBOE +W 
0IX)EtW 
00OE+W 
O.OOE+W 
0M)EtW 
ODOEtW 
ODOEtW 
OooEtw 
0JJoEtOO 
0M)EtW 
O.WE +W 
O.WE+W 
OCOE+W 
OiJOEtW 
OWE+W 

OJMEtW 
OWEtOO 
OM)EtOO 
OM)EtOJJ 
0M)EtOO 
0M)E tW 
ODOEtOO 
0M)E tW 
ODOEtW 
OM)E+W 
ODOE to0 
OM)EiOO 
0M)EtW 
0IX)EtM) 
OOOEtOO 
OWEtW 
OmEtW 
OM)E+W 
OfJOE to0 
0M)EtOO 
OaOEtOU 
0M)EtOO 
0M)EtW 
OOOE tM) 
0M)E to0 
0M)EtW 

0 
0 
0 O.WE to0 O&JOE tW 
0 OWE to0 0M)E to0 
0 O.WE to0 O.WE tW 

0 O.WE+W OiXlEtW 
0 OOOEtW 0M)E to0 
0 O.WE to0 OM)EtW 

’ 0 O.WE tW 0M)EtW 

TOTN RISK BA3E-09 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLON, Groton. Cl 
DATE: 01/17/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICAINGESTION ARE CONSIDERED. 
ASSUMPTIONS AREOUTLINED BELOW. 

’ MPOSURE SCWARIO: Older Child Trespasser (Suface Soil), CTE 

I RELEVANT EQUATION: IM=(CxIRxFixBIOxEFxED)/(EIWxATx1E6) 

I 
WHERE: C = MEAN CONC~TRATION IN SOIL SAMPLE (MG/KG) 

IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVE?dTS/YEAR) 
Fl = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINO TIME (DAYS) 
810 = BlOAVAllABlLlTY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

)R: ,‘A. ;;-::. :+jj 
EF: .y ~ .:.. . . : . . . .‘I 
Fi: .,. 
ED : ‘.:.-;,.: ‘.:::q ::j:.: .I. 
Bw: 1 
AT(CAR): 25550 
AT(N ON): ::‘;,:G.;:; ; .:. ,365 

IA: ..LSO 
,ZF: ‘.. 62 

Fi: ,..j. :,..,. ‘.,()$ 
.:: .-....: ,,.. 

ED: ...’ ‘Y”‘., ,p: . . . 
43 

25550 
AT(N ON): ,; .:. .,::I:: ‘::<%@!& : 

DETERMNE CONVERSION FACTORS: 
ADULT: YOUTH: ADULT/-YOUTH (CANCER RISK): 

CF: O.OOE+OO (AVG ANNUAL DOSEJ CF: 8.28E-06 (AVQ ANNUAL DOSQ CF: 3.55E-09 



0 
0 
0 
c 
CJJ 
-F 

RSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Xte 14 - OBDANE 
3POSURE SCENARIO: Older Child Trespasser (Suface Soil), CTE 
YLCULATE DOSES: 

YOUTH ANNUM ADULT ANNUAL LlFEllME AVERAGE RFD 
:H EMICAL C(MG/KG) BlOAVAlLABlLlTY DOSE (MG/KG/DAY) DOSE (MGIKGIDAY) DOSE (MG/KG/DAY) (MG/KG/DAY) 

hzo(a)pyrene 0 1 O.OOEtOO O.OOEtOO O.OOE+OO 

CSF 
(KG-DAY/MG) 

7.30EtOO 

htimony 
ksenic 
leryllium 
Xromium 
4M 
rlanganese 
lanadlum 

4.9 
0 1 6.63E-07 O.OOEtOO 204E-00 4.00E-04 1.50EtOO 

0.47 1 3.89E-08 O.OOEtOO 1.67E-09 5.00E-03 4.30E to0 
33.5 1 2.77E-06 O.OOEtOO l.lQE-07 5.00E-03 

DllM 4 ia* nc 

207 1 1.71E-05 O.OOE+OO 7.35E-07 
40.9 1 3.39E-06 O.OOEtOO 1.45E-07 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOE+Op O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO .O.OOEtOO 
O.OOEtOO D.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOd O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
0.00Et00 O.OOEtOO 0.03EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 



RIO: Older Child Trespasser (Suface Soil), CTE 
INMCESANDCANCERRISK 

HAZARD INDEX INCREMENTAL 
ADULT CANCER RISK 

O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

0 O.OOEtOO O.OOEtOO O.OOEtOO 

0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

c O.OOEtOO O.OOEtOO O.OOEtOO 
iu O.OOEtOO O.OOEtOO O.OOEtOO 

cfl O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00E+00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00EtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL --=-=--%yyE-J O.OOE+OO 4.98E-08 



.-, 



RISK ASSESSMENT SPREADSHEET - INCIDWTAL INGESTION OF SOIL 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/17/96 

HAZARD INOICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY lHIS SPREADSHEET. 
MPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
6SUMPTIONS ARE OUlLlNED BELOW. 

EKPOSURE SCBJARIO: Older Child Trespasser (Sufaoe Soil), RME 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxEO)/(BWxATx1E6) 

INHERE: C = MEAN CONCaJTRATlON IN SOIL SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MGIEVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = MPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = BIOAVAILABILITY 

ENTER INPUT PARAMETERS: 
I\OULT: YOUTH: 

IA: ... ,, : 0 IR: too 
EF: :. 1 EF: ‘120 
Fi: . . 1, 1 FI: I.. 

;;: 
.‘... 1’. ED: ‘: “.’ 10 

1 BW: 43. 
AT(CAR): 25559 AT(CAR): 25550 
ATWON): :. “;’ ,--S&5 AT(T’lON): . . 3850. 

lETERMINE CONVERSION FACTORS: 
4OULT: YOUTH: ADULT/YOUTH (CANCER RISQ: 
CF: O.OOEtOO (AVG ANNUAL OOSE) CF: 7.65E-07 (AVG ANNUAL DOSE) CF: 1.09E-07 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
Site 14 - OSDANE 
D(POSURE SCENARIO: Older Child Trespasser (Suface Soil), RME 
CALCULATE DOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEIlME AVERAGE RFD 
CHEMICAL C(MG/KG) ’ SfOAVAlLASlLlW DOSE (MGIKGIOAY) DOSE (MGIKGIDAY) DOSE (MO/KG/DAY) (MG/KG/OAY) 

Benzo(a)pyrene 0 1 O.OOEtOO O.OOEtOO O.OOEtOO 

CSF 
(KG- DAY/MG) 

7.30E+OO 

Antimony 
Arsenic 
Beryllium 
Chomium 
if%. 
Manganese 
Vanadlum 

4.9 
16.3 1 1.25E-05 O.OOEtOO 1.76E-06 4.00E-04 1.50EtOO 

0.6 1 4.59E-07 O.OOEtOO 6.55E-06 !IOOE-03 4.30EtOO 
61.8 1 4.73E-05 O.OOEtOO 6.75E-06 5,00E-03 

asew 
330 1 

56.3 1 4.30E-05 O.OOE to0 6.15E-06 
0.00Et00 O.OOEtOO O.OOE+OO 
O.OOEi.00 O.OOEtOO O.OOEtoO 
O.OOE+OO O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 0.00E+00 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.OOE+oo 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+oO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.oOEtOO . O.OOEtOO 
O.OOEtoo O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE to0 O.OOE+oo 
O.OOEtOO O.OOEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+oo 
O.OOEtOO O.OOE to0 O.POE+OO 
O.OOEtOO O.OOE to0 O.OOE+OO 
O.OOEtOO O.OOEtOO o.ooE+OO 
O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OoEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO o.oOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE THREE) 
site 14 - OBDANE 
EXPOSURE SCWARIO: Older Child Trespasser (Suface Soil), RME 
OETERMWEHAZAROINMCESANDCANCERRISK 

HAZARD INDM HAZARD INDW INCREMENTAL 
CHEMICAL YOUTH ADULT CANCER RISK 

Benzo(a)pyrene 

Antimony 
Arsenic 
Beryllium 

' Chomium 

O.OOEtOO O.OOEtOO O.OOEtOO 
ME-tx um 

1.25E-02 O.OOEtOO O.OOE+OO 
3.12E-02 O.OOEtOO 267E-06 
9.17E-05 O.OOEtOO 2.62E-07 
9.45E-03 O.OOEtOO O.OOE+OO 

ll”,, 

Manganese 
m 'ad5c-e 

O.OOEtOO O.OOEtOO 
Vanadium O.OOEtOO O.OOEtOO 

0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.oOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 

c2 0 O.OOE+OO O.OOEtOO O.OOEtOO 

c3 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

cx 0 O.OOEtOO O.OOEtOO O.OOEtOO 
c 0 O.OOE+OO O.OOEtOO O.OOEtOO 
tu 0 O.OOEtOO O.OOEtOO O.OOEtOO 

ccl 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOEtOO 9.0oEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOE+OO 

00 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

TOTAL - 6,qqc-2 O.OOEtOO 2.95E-06 

- 



. 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/17/96 

EXPOSURE SCENARIO: RME (SURFACE SOIL El ALL SOIL) 

LEAD NDDEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 
Indoor AIR Pb Cone: 
Other AIR Parameters: 

30.0 percent of outdoor. 

Age Time Outdoors (hr1 
o-1 1.0 

Vent. Rate (d/day) 

1-2 
f :: 

Z:X 

I:; 
:*i 

28 

2:: 
410 E 
4.0 7:o 

DIET: DEFAULT 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
UATER Consmption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age 
o-1 
l-2 

SO~;~:U; Pb/g) House Dust fug Pb/g) 
200.0 

403:o 200.0 
403.0 200.0 
403.0 200.0 

4-5 403.0 200.0 

2:: 403.0 403.0 200.0 200.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal Blood Cone: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 
--_--- 
O.&l: 

l-2: 

g:;; 
4-5: 

;:g 

YEAR 
-_-_-- 
0.5-l: 

Blood Level 
(ug/dL 1 

_-__-_--___ 

::: 

::'; 
is'7 

3:3 

Diet Uptake 
fug/day) 

-_--_-_--__ 
2.48 

Total Uptake 
(ug/day) 

m-w-m~ms-e-- 
9.52 
13.91 

14.49 14.62 
12.09 

11.62 11.60 

Water Uptake 
( ug/day) 

----___----. 
0.36 

. 
:-:: - : 2.56 2.91 

3-4: f-ii 
x-z 0:97 

4-5: 1.03 

;:f; 3.32 3:oo 1.10 1.12 

Lung3E* (%) 
3210 
32.0 
32.0 
32.0 
32.0 
32.0 

Soi L+Dust Uptake 
(L&day) 

---mm-m--se* 
6.66 
10.43 
10.59 
10.75 
8.18 
7.44 
7.06 

Paint Uptake Air Uptake 
(ug/day) (w/day) 

----w--mm--- --mm--w- 
0.00 0.02 
0.00 0.03 
0.00 0.06 
0.00 0.07 
0.00 0.07 
0.00 0.09 
0.00 0.09 

IIUh41 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 14 - OBDANE 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01117196 

EXPOSURE SCENARIO: RIME (SURFACE SOIL & ALL SOIL) 

Cutoff : 10.0 ug/dL 
z Clboue: 4.70 
% Below: 95.30 
G. Mean: 4.6 

LEAD 0.99d 

11 I , I t I I I ( i 
8 2 4 6 8 10 12 14 

BLOOD LEAD CONCENTRATION 
0 to 84 Months 

16 18 

< ug/dL> 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 14 OBDANE - SOIL (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 

1 ,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,l -Dichloroethene 
Benzene 
Bromodichloromethane 

Chloromethane 

Cis-1,3-dichloropropene 
Methylene chloride 
Tetrachloroethene 

~Toluene 
Xylenes (total) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Benzoic acid 

Bis(2-EthylhexylIphthalate 
Chrysene 
Fluoranthene 
Indeno(l,2,3-Cdjpyrene 

Phenanthrene 
Pyrene 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT i 
Aluminum 

Maximum 

0.002 
0.003 
0.002 
0.002 
0.002 

0.008 

0.002 
0.007 
0.003 

0.018 
0.002 
0.086 
0.11 

0.097 
0.075 

0.093 
0.064 

0.13 
0.11 
0.1 

0.076 

0.04 
0.09 

0.011 
0.074 

0.4 
18900 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Positive Hits Residential Industrial GAIGAA GB 

0.002 3.1 29 0.01 0.1 
0.003 11 100 0.1 1 
0.002 1 9.5 0.14 1.4 
0.002 21 200 0.02 0.2 
0.002 - 

0.008 

0.002 3.4 (4) 32 (4) 0.01 (4) 0.1 (4) 
0.007 82 760 0.1 1 .o 
0.003 12 110 0.1 1 

0.018 500 1000 20 67 

0.002 500 1000 19.5 19.5 
0.053 1 7.8 1 1 
0.08 1 1 1 1 

0.087 1 7.8 1 1 
0.066 

0.084 8.4 78 1 1 
0.040 

0.09 44 410 1 11 
0.07 
0.07 1000 2500 5.6 56 

0.068 

0.036 1000 2500 4 40 

0.066 1000 2500 4 40 
0.011 
0.074 
0.40 - 

13349 , 
Antimony 4.9 4.9 27 I 8200 
Arsenic 16.3 5.6 In * In * * - 

l314-ST.XLS 



SUMMiRY OF COMPARISON TO STATE STANDARDS 
SITE 14 OBDANE - SOIL (MGIKG) 
NSB-NLON, GROTON, CONNECTICUT 

(1) (Continued) 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GAIGAA GB 

Barium 84.1 50.3 4700 1.4E+5 
Bervllil mm 0.61 0.46 2 7 

IRfI 
* I -‘---mm -.-. 

--ron 27.6 27.6 
Cadmium 0.89 0.77 34 1000 
Calcium 1950 1048 
Chromium (-/&a\) 61.8 26.2 100 (61 100 (6) 
Cobalt R7 Y., I I AQ ..” I 

Copper 24.5 13.0 2500 7.6E+4 
Iron 38000 19107 
I --A nna In9 Iinn 1 AnA - laau I -TV.2 I”” “V.. I “V” 
Magnesium 6750 3771 - 
Manganese 330 174 - 
Mercury 0.15 0.15 20 610 
Nickel 18.8 11.5 1400 7500 * 
Potassium 4190 2361 + 
Selenium 0.92 0.92 340 lE+4 
Silver 0.61 0.61 340 lE+4 
Sodium 418 250 
Vanadium 56.3 33.1 470 1.4E+4 . 

3ELA 

I 
I 1 

Footnotes; 

1 * - Indicates that maximum detection exceeds this standard. 
2 ‘CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

‘\ 

/) 

“‘4-ST.XLS 



SUMMARY OF COMPAdlSON TO STATE STANDARDS (I) 
SITE 14 OBDANE - UNFILTERED GROUNDWATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
Average of 

Positive Hits State MCL 12) 
Carbon disulfide 1 1 
Bis(2-Ethylhexyl)phthalate 1 1 6 
Aluminum 171 171 
Barium 39.3 37.4 2000 --..-... 
Boron 
Calcium 

130 110 
6600 5395 

Cobalt 7 7 
Iron 4430 3345 
Magnesium 3700 3240 
Manaanese 770 614 5000 (7) 

Y- ~~~ 

Potassium 4460 4270 
Sodium 45800 44800 28000 (81 * 
Zinc 9.1 9.1 

1000 

I 
5000 123 I 

Footnotes; 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

Ul QST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 14 OBDANE - FILTERED GROUNDWATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 

Parameter Maximum Positive Hits State MCL (2) Protection (31 Protection (3) 
Arsenic 2.1 2.1 50 50 4 
Barium 37.9 36.5 2000 1000 
Boron 120 110 - - 

Calcium 6730 5580 
iron 4680 3360 
Lead 2.2 2.2 15 13 
Magnesium 3600 3210 - 

Manganese 779 628 5000 (7) 
Potassium 4510 4450 
Sodium 47400 45700 28000 (8) ” 
Vanadium 8.9 8.9 50 
Zinc 6.5 6.5 - 5000 123 

Footnotes; 
c 
6. 1 

;n” 
2 

* - indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter ii 
Environmental Health. 

3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 

L- 

) I” 

’ ST.XLS 

1 



APPENDIX F.15 

SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 



SUMMARY OF COC SELECTION 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - ALL SOIL (MG/KG) (I) 

NSB-NLON, GROTON, CONNECTICUT 

* 
Chemical 

Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater 16) as COC? 

Rationale 

Ethylbenzene 1110 0.003 15TB3 0.011 - 0.013 780 260 5 N 2 

Toluane 2110 0.001 - 0.003 15MW2S 0.006 - 0.013 1600 520 5 N 2 

Trichloroethene l/l0 0.002 15MW2S 0.006 - 0.013 58 3 0.02 N 2 

Xylenes, total 1110 0.026 15T83 0.011 - 0.013 16000 320 74 N 2 

2-Methylnaphthalene l/l0 0.029 15MW2S 0.35 - 0.76 N 1 

Acenaphthene 3110 0.054 - 0.33 15TBQ 0.35 - 0.76 470 200 N 2 

Anthracene 3/l 0 0.24 - 0.97 15TBQ 0.35 - 0.76 2300 4300 N 2 

Benzo(a)anthracana 4110 0.025 - 2.2 15TBQ 0.37 - 0.76 0.88 0.7 Y 3 

Benzofalpyrene 4110 0.026 - 1.6 15TBQ 0.37 - 0.76 0.088 4 Y 3 

Benzo(b)fluoranthene 4110 0.062 - 2.2 15TBQ 0.37 - 0.76 0.88 4 Y 3 

a Benzo(g,h,i)perylene 4110 0.019 - 0.8 15TBQ 0.37 - 0.76 N 1 

a Benzofk)fluoranthene 3/l 0 0.28 - 0.57 15TBQ 0.35 - 0.76 8.8 4 N 2 
a 
a Benzoic acid 215 0.032 0.04 - 15MWlS 1.7 2 - 31000 -’ 280 N 2 

0 8is(2-ethylhexybphthalate 1110 0.2 15TB4 0.35 - 0.76 46 210 11 N 2 

* Carbazole 3/Q 0.07 - 0.64 15T89 0.35 - 0.76 32 0.2 N 2 

Chrysene 4110 0.033 - 1.8 15TBQ 0.37 - 0.76 88 1 N 2 

Dibenzo(a,h)anthracena l/IO 0.091 15MW2S 0.35 - 0.76 0.088 - 11 Y 3 

Dibenzofuran 3/10 0.082 - 0.27 15TBQ 0.35 - 0.76 31 310 N 2, 

Fluoranthene 6/10 / 0.039 - 3.705 15TBQ 0.39 - 0.76 310 980 N 2 

Fluorena 3/l 0 0.15 - 0.48 15TBQ 0.35 - 0.76 310 160 N 2 

Indenofl,2,3-cdjpyrene 3/l 0 0.2 - 0.83 15TBg 0.35 - 0.76 0.98 35 N 2 

? - Naphthalene 1110 0.037- 15MW2S 0.35 - 0.76 310 30 N 2 

Phenanthrene 4110 0.016 - 3.2 15TBQ 0.37 - 0.76 N 1 

Pyrena 6110 0.036 - 3.3 15TB9 0.39 - 0.76 230 1400 N 2 

4,4’-DDD l/9 0.19 15TB7 0.004 - 0.041 2.7 0.7 N 2 

4,4’-DDE l/8 0.055 15TB7 0.004 - 0.041 1.9 0.5 N 2 

4,4’-DOT l/Q 0.13 15TB7 0.004 - 0.041 1.9 80 1.0 N 2 

Aluminum 10110 3440 - 15900 15MW2S 7800 V-Id 34 

Antimony l/6 4.3 15MW4S 2 - 14.4 3.1 Y 3 

Bt 55COC.XLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - ALL SOIL (MG/KGI (I) 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (-fofat) 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

a Manganese 

o Mercury 
a- 
c Nickel 

c Potassium 

rU Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Frequency of Range of Location of Range of Risk-based COC SSL SSL Migration to Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) Inhalation (5) Groundwater (6) as COC? 

Rationale 

lo/lo 1.8 - 6.3 15MW2S 0.43 380 15 Y 3 

10110 25 - 101 15MW3S 550 350000 32 N 2 

10110 0.17 - 1 15TB9115TB8 - 0.15 690 180 Y 3 

3110 0.7 - 4.2 15TB3 0.27 - 1 3.9 j 920 6 Y 3 

10110 234 - 2550 15MW3S N 1 

IO/l0 6 - 23.4 15TB3 39 17) 140 (7) 19 (7) N 2 

9110 2.9 - 7.8 15TB3 3 470 N 2 

10110 7 - 23.4 15MW3S 290 N 2 

516 0.11 - 0.36 15TBQ 1.4 160 N 2 

IO/l0 7380 - 14700 15MW3S 2300 +w *4 

10110 8.5 - 85 15TBQ 400 (8) N 2 

IO/10 1250 - 4980 15MW3S N ,. 1 

lo/lo 61 - 327 15MW3S -44- I90 Y 3 

6/l 0 0.03 - 0.14 15MW4S 0.11 - 0.12 2.3 7 3 N 2 

lo/lo 3- 15.3 15TB3 160 6900 21 N 2 

10110 339 - 4170 15MW3S N 1 

1110 0.46 15T84 0.25 - 0.92 39 - 3 N 2 

l/IO 0.46 15MW3S 0.22 - 1.7 39 N 2 

7/l 0 46 - 357 15MW3S 43 - 239 N 1 

l/l0 0.32 15MW3S 0.24 - 7.4 0.55 (9) 0.4 N 2 

10110 11 - 30.2 15TB3 55 N 2 

1011 o- i?TB3 2300 - 18- 167 - 42000 N 2 

915 COCXLS 



SUMMARY OF COC SELECTION (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - ALL SOIL (MGIKG) (I 1 
NSB-NLON, GROTON, CONNECTICUT 

Footnotes; 

1 Results in mglkg unless otherwise noted. All soil designated as soil 

from depths of 0 to 10 feet. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

4 For residential use, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

5 Soil screening level guidance (USEPA, December 1994). 

6 Soil screening level guidance (USEPA, December 1994) with e dilution and 

attenuation factor of 10. 

7 Hexavalent chromium. 

a 
8 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

a 
9 Thallic oxide. 

CY 
c 
CL 
w 

1 No toxicity criteria available; exposure to chemical will be addressed in 

uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

915_COCXLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - ALL SOIL 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical ~ I Maximum I Average 1 
Organics (ug/kgI 
Ethylbenzene 3 5.6111 
Toluene 3 4.7778 
Trichloroethene 2 5.1667 
Xylenes, total 26 8.1667 
2-Methylnaphthalene 29 197.1111 
Acenaphthene 330 212.6667 
Anthracene 970 304.4444 
Benzo(a)anthracene 2200 434.4444 
Benzo(a)pyrene 1600 366.7778 
BenzoIblfluoranthene 2200 435.2222 
Benzo(g,h,i)perylene 800 264.8889 
Benzo(k)fluoranthene 570 264.4444 
Benzoic acid 40 564.4 
Bis(2-ethylhexybphthalate 200 216.6667 
Carbazole 640 256.875 
Chrysene 1800 396.4444 
Dibenzo(a,h)anthracene 91 204 
Dibenzofuran 270 209.1111 
Fluoranthene 3705 663.6667 
Fluorene 480 240 
Indeno(l,2,3cd)pyrene 830 , 284.4444 
Naphthalene 37 198 
Phenanthrene 3200 619.2222 
Pyrene 3300 589.1111 
4,4’-DDD 190 34.1875 
4,4’-DDE 55 19.5 
4,4’-DDT 130 26.6875 
lnorganics (mg/kg) 
Aluminum 15900 11446.6667 
Antimony 4.3 4.2333 
Arsenic 6.3 3.4 
Barium 101 46.1667 
Beryllium 1 0.5711 
Cadmium 4.2 0.7911 
Calcium 2550 1274.6667 
Chromium (tohl~ 23.4 14.4667 
Cobalt 7.8 4.5889 
Copper 23.4 13.8222 
Cyanide 0.36 0.324 
Iron 14700 11631.1111 
Lead 85 43.9222 
Magnesium 4980 I 2630 
Manganese 327 155.1111 

NKkd5 Bl 5-EXP.XLS 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - ALL SOIL 
NSB-NLON, GROTbN, CONNECTICUT 

Chemical Maximum .I .‘.._I Average 

lnorganics (mg/kg) (Continued) 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

....II_, 
‘-6.0578 0.14 

15.3 8.1667 
4170 1173 
0.46 0.2572 
0.46 0.29 
357 144.5 
0.32 0.5861 
30.2 22.4889 
187 68.3444 

Bl 5-EXP.XLS 



SUMMARY OF COC SELECTION 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - UNFILTERED GROUNDWATER (lJG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Carbon disuifide 

Frequency of 
OatAetinn 12\ 

Range of 
Detection 121 

Location of 
Maximum 

Range of 
Nondetects (3’ 

Federal 
Mt?i IA1 

State 
MCI lcil 

Risk-based COC Selected 
Sivaaninn I ad 161 n+C0C7 Rationale 

- - - - - -. - . _. - _ _ _ _ _. _. . , - . , ..,..-, ., . ..-- \-, --.-- . . . . . a ----. ,-, -- ---. 

I l/11 I 3 I 15GWlD 10 100 N 2 
‘)c ,n -.r -#r n 44 Y 3 1 ,CDichiorobenzene 

Bis(Z-ethyihexyi)phthaiate 

l/11 1 15GW;0 I” I IO I IO I “. 

4/l 1 0.6 - 45 15GWlD In h I E I A 

IX-n.hl~tvl nhthalnta 

I” 0 D 4.8 Y 3 

370 N 2 -. . . “...,. r . . . . . I.--- I -. I _._ I 10 
1-1 . . .-. . . . . . . I . a. 1 I . I . cm,*,.llT ,I\ 

5/l 1 0.5 - 0.9 15GWl D 

Napntnalene 

Phenanthrene 

Heptachlor 

Ah~mint~m 

III I I I DUVVJJ I I” I I I IOU 1 N 1 L 
2/l 1 0.5 - 0.6 15GW3S ,n I i I , LI I" , .l I I 

--..-- i I” 

l/l 1 0.54 l-- ~~ 
5GW3S 0.05 0.4 1 0.4 1 0.0023 Y 1 3 I 

lOI 114-4210 15GW3S 42 50 - 200 
, ..“......-... .-. I 

(7) - 3700 ,+EI f)?s 
Antimony l/l 1 3.6 I 15GW2S 3- 15 6 6 1.5 Y 3 

-#. r,. .-. Arsenic 3/l 1 1.2-a T 4 CC\l,, n , A? 345 Y 3 I., 
I 

IxJU""I" , I - T.U I 3U I ou 1 U.C 

I 11111 1 31.6-125 1 15 

WI 1 1 50.2 - 73.2 

2000 260 N 2 
I 

GW3S 2000 

50 330 N 2 ..,-. .,. * I -. I ---- --.~ 15GW3S 
Cacimilm 5/l 1 I 1.4- = ..l I 4 ee,l,lP 4 ? a . ., .-a 

0.5 I ID”V”L3 , t-4 I D 1 !.I I I .a I Y 1 5 I - - -. . . . -. . 
Calcium ll/ll 11700 - 31900 15GW3S N 1 
Chromium (to+a 1) 4/I 1 1.4- 5.9 15GW3S l-3 100 100 18 (91 N 2 
Cobalt 6/l 1 1.1 - 10.8 15GWZS 1 - 8.3 220 N 2 
Copper 5/l 1 2.4 - 12.8 15GWZS 1-2 1300 (8) - 150 N 2 
iron lO/ll 83.1 - 7110 15GW3S 16 300 (7) - 1100 -T-N a-5 
Lead 4/l 1 2.1 - 21.2 15GW3S 1 - 4.4 15 (8) - Y 4 

390 - 9490 15GWl D N 1 Magnesium 

Mannlnrrsm 
I 11111 1 2,__ _ 

11111 1 27.4 - 30; .,.““JY..““” 
m-B0 15GW3S I 1 50 (7) 1 - I -F&m Y 3 

Nickel l/11 10.6 I Ce,A,9.z 4n 99 I â  ̂ *̂  ̂ 73 N 2 
Potassium 1101 1550 - 7020 15GWlD 1 N 1 

1-2 50 50 18 N 2 
\ Selenium I l/l 1 ! 3 ! 15GWZS 

19il\ror I l/11 I 1.9 I 15GWlD 1 l-2 100 50 18 N 2 
VII.“. I (7) 

Sodium lllll 24600 - 7 1000 1 15GWl D N 1 
Vanadirrm 5/l 1 I-9” I 1 EC\r.,OC I 1 -It “,L. *I 9 . _.._ -.-... I 
Zinc I ll/ll I 2.9 - 453 1 15GWZS I 1 5000 (7) 1 - I 1100 1 N 1 2 I 



SUMMARY OF COC SELECTION (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - UNFILTERED GROUNDWATER (UG/L\ (1) 
NSB-NLON, GROTON, CONNECTICUT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

cz 
c 
0 
C 
CL 
03 

Results in ug/L unless otherwise noted. 1 

Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

Sample-specific. 

Maximum contaminant level. (USEPA. May 1995). 

Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 WSEPA Region Ill, October 20, 1995). 

Secondary MCL. 

Action Level. 

Hexavalent chromium. 

2 

3 

4 

No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

Maximum is less than the COC screening level. 

Maximum is greater than or equal to the COC screening level. 

No COC screening level available; maximum is greater than 

or equal to Action Level. 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - UNFILTERED GROUNDWATER 

NSB-NLON. GROTON, CONNECTICUT 

L Chemical 
Organics (ug/L) 
Carbon disulfide 
1,4-Dichlorobenzene 
Bis(2-ethylhexyl)phthalate 
Di-n-butyl phthalate 
Naphthalene 
Phenanthrene 
Heptachlor 

I Maximum I Average 1 

4 4.8 
3 4.6 

25 8.26 
2.875 3.225 . 

3 4.6 
0.55 4.11 . 

0.2825 0.0765 

Copper 9.65 1 4.5325 
Iron 5115 1306.06 
Lead 11.7 4.155 
Magnesium 9337.5 4629.5 
Manganese 1930 707.92 
Nickel 8.3 6.06 
Potassium 6682.5 4256.5 
Selenium 2 1 
Silver 1.1 0.82 
Sodium 69025 38995 
Vanadium 6.4 2.685 
Zinc 438 99.845 

Ul B+XP.XLS 





SUMMARY OF COC SELECTION 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - FILTERED GROUNDWATER (UG/L) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Federal State Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects 13) MCL 14) MCL 6) Screening Level (6) as COC? 

Rationale 

Aluminum 7/l 1 13.4 - 2980 15GW2S 14- 14.6 50 - 200 (7) - 3700 N 1 D 

j Antimonv I l/11 I 14.3 I 15GW3S 12-15 6 6 1.5 N 1 
Barium 11111 28.3 - 86.1 ISGWBS 2000 2000 260 N 1 
Beryllium l/l 1 1.5 15GW2S 1 4 4 0.016 Y 2 
Boron 7/l 1 19 - 62.3 15GW3S 50 330 N 1 

3 5 5 1.8 I N 1 ICadmium I 2/l 1 I 4.4-5.5 I 15GWZS 

I 11111 I 11800-31100 I 15GW3S j - l-l-l - I N I 1 I - - - -. I I I 
Chromium (t&al’) ! 2/l 1 ! 3.1 - 3.4 ! 15GW4S I 3 1 100 1 100 1 18 (9) 1 N 1 1 

3 - 10.6 I I I 220 t N 1 1 ICobalt I 4/l 1 I 3.5-9 I 15GW2S _ ._.- I 

Copper ! 7111 ! 2.3 - 11 ! 15GWZS 2 1300(8) 1 - 150 N 1 

iGW3S 50 300 (7) I - 1100 N 1 llron I 7/11 I 15-2720 ) It 
I I L I 

Magnesium 1 Ill 1 2180 - 9340 15GWlD - N 1 
Manganese 1 l/l 1 26.9 - 3080 15GW3S 50 (7) - -Ba N 1 
Nickel l/I 1 10.6 15GW2S 7- 10 100 100 73 N 1 
Potassium 1101 1500 - 8640 ISGWID N 1 
Sodium 1101 25600 - 68900 15GWlD N 1 
Zinc 7/l 1 3.4 - 450 15GW2S 2 - 6.4 5000 (7) - 1100 N 1 

Footnotas: 

1 Results in ug/L unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated 

and rejected results are not used in risk assessment. 

3 Sample specific. 

4 Maximum contaminant level. (USEPA, May 1995). 

5 Title 19, Health and Safety, the Public Health Code of the State of 

Connecticut, Chapter II EnvironmentalHealth. 

6 For tap water, based on a target hazard quotient of 0.1 or an incremental 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

7 Secondary MCL (SMCL) based on aesthetic water qualities. 

8 Action level. 

9 Hexavalent chromium. 

1 Chemical detected in unfiltered sample; filtered results not 

used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is 

greater than or equal to the COC screening level. 





SUMMARY OF COC SELECTION .. 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - SEDIMENT (MG/KG) (1) 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
Frequency of Range of Location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) 

Rationale 
as COC? 

Anthracene 111 0.025 15SDl 2300 N 2 

Benzo(a)anthracene l/l 0.1 15SDl 0.88 N 2 

Benro(a)pyrene 111 0.075 15SD1 0.088 N 2 

8enzofb)fluoranthene l/l 0.1 15SDl 0.88 N 2 

Benzofg,h,i)perylene l/l 0.071 15SDl N 1 

Benzo(k)fluoranthene l/l 0.09 15SDl 8.8 N 2 

Benzoic acid l/l 0.28 15501 31000 N 2 

Carbazole l/l 0.022 15SDl 32 N 2 

Chrysene 1/t 0.12 15SDl 88 N 2 

Di-n-butyl phthalate 111 0.14 15SDl 780 N 2 

Di-n-octyl phthalate l/l 0.037 15SDl 160 N 2 

Dimethyl phthalate 111 0.99 15SDl 78000 N 2 

G Fluoranthene 111 0.25 15SDl 310 N 2 
0 Indeno(l,2,Scd)pyrene 
0 

l/l 0.078 15SDl 0.88 N 2 

C Phenanthrene l/l 0.21 15SDl ~ N 1 

A Pyrene l/l 0.2 15SDl 230 N 2 

W 4,4’-DDT l/l 0.006 15SDl 1.9 N 2 

Endosulfan sulfate l/l 0.01 15SDl N 1 

Heptachlor l/l 0.0025 15SDl 0.14 N 2 

Aluminum l/l 2160 15SDl 7800 N 2 

Arsenic l/l 1.2 15SDl . 0.43 Y 3 

Barium l/l 24.2 15SDl 550 N 2 

Beryllium 111 0.26 15SDl 0.15 Y 3 

Calcium 111 1200 15SDl N 1 

Chromium (tOtal> l/l 7.7 15SDl 39 (5) N 2 

Copper 111 6.9 15SDl 290 N 2 

Iron l/l 4500 15SDl 2300 sr-t.I 4 

Lead l/l 18.1 15SDl 400 (6) N 2 

Magnesium l/l 1400 15501 N 1 

%$z 
15~COC.XLS 

~~ 



SUMMARY OF COC SELECTION (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - SEDIMENT (MGIKG) II 1 
NSB-NLON, GROTON, CONNECTICUT 

Chemicai 
Frequency of 
Detection (2) 

Range of 
Detection (2) 

Location of Range of 
Maximum Nondetects (3) 

Risk-based COC Selected 
Screening Level (4) as COC? 

Rationale 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

l/l 75.7 15SDl -38 H’S -v-Id 3-A 

l/l 5 15501 160 N 2 

l/l 731 15SDl N 1 

111 217 -.. 15SDl N 1 

l/l 5.3 15501 55 N 2 

l/l 22.6 15SDl 2300 N 2 

I 

monale Des&nations; 

1 Results presented in mglkg unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment 

3 Sample-specific. 

CL; 4 For residentiai use, based on a target hazard quotient of 0.1 or an incremental 
c 
L.2 

cancer risk of 1 E-6 (USEPA Region Ill, October 20, 1995). 

c 5 Hexavalent chromium. 

A 6 OSWER soil screening level for residential land use (USEPA, July 14, 1994). 

E 

1 No toxicity criteria available: exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 USEPA Reqicrn 1 does 1-104 acivmatc qoan* &-rk 
~udtx&mq 0 f .&is cher-ri~al . 

fir 6-W 
%A? w/46 

-.fkfke 15 .COC.XLS 

s ) 



SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATIONS 
SITE 15 SPENT ACID STORAGE AND DISPOSAL AREA - SEDIMENT 

NSB-NLON, GROTON, CONNECTICUT 

Chemical I Maximum I Average 1 
Organics (uglkg) 

-- Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo( b.\t4* .e.r~~+ksna 

25 25 
100 100 
75 75 

inn Inn 

~aenzorc acra 

Benzo(g,n,llperylerle 
Benzo(k)fluoranthene 

Carbazole 

n- ---.- --!A 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Indeno(l,2,3-cdjpyrene 
Phenanthrene 

L”” 
iti 

L”” 
;A 

22 

‘)E#-t 

22 

9rn 

120 120 
140 140 
37 37 

990 990 
250 250 
78 78 

210 210 

.,. --. 
Endosulfan sulfate 
Heptachlor 
lnorganics (mglkg) 
Aluminum 
Arsenic 
Barium 
Beryllium 

Chromium Cte+&I 
Cnnner 

10 10 
2.5 2.5 

2160 2160 
1.2 1.2 

24.2 24.2 
0.26 0.26 

1200 
7.7 I 7.7 
6.9 I 6.9 --rr-- 

Iron 4500 4500 
Lead 18.1 18.1 
Magnesium 1400 1400 
Manganese 75.7 75.7 
Nickel 5 5 
Potassium 731 731 
Sodium 217 217 
Vanadium 5.3 5.3 
Zinc 22.8 22.8 

15-EXP.XLS 
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RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL- 

SITE NAME: Site 15 - Spent Acid Staage & Disposal Area 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/21/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Construction Worker (All Soil), CTE 

RELEVANT EQUATION: IEX=(CxIRxFixBIOxEFxED)/(BWxATx1E6) 

WHERE: C = MEAN CONCENTRATION IN SOI- SAMPLE (MO/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 

cl2 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

c El0 = BIOAVAIIABILITY 

I2 

c ENTER INPUT PARAMETERS: 
ADULT: YOUlH: 

-4 IR: 240 IR: 0 
EF: .‘. 60 EF: 1 
Fi: ) .: 0.5 Fi: I 
ED: . . 1 ED: 1 
Bw: 70 BW: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(NON): .:., 365. AT(NON): 365 

DETERM#JE CONVERSION FACTORS: 
ADULT: YOUM : ADULT/YOUTH (CANCER RISK): 

CF: 3.76E-07 (AVG ANNUAL DOSE) CF: o.OOE+OO (AVG ANNUAL DOSE) CF: 5.37E-09 

I I 



RSK ASSESSMENT SPREAOSHEET - INCIOWTAI. lNQESTtCN Of SOIL P- (PAOE 1WO) 
tn. 16 - sporll Acid storage * Ohpord Ama 
iXPOSURE SCEHARlO: Construction Wwka (All SON). CTE 
:Al~ULATE DOSES: 

YOUlN ANNUAL. A0lX.T ANNUM LIFETIME AVERAOE RFD CSF 
:tiEMlCAL C(MGlKG) RIOAVAll.AHtI lTY OOSE (MQIKQIDAY) DOSE (MQIKQIDAY) OOSE (M6lKQlDAY) (hlQ/KQ/DAY) (KG- DAY/Ma) 

lenro(a)antlwaccme 0.43 1 O.OOE t 00 1.62E-07 231E-09 7.36E-61 
lenzo(b)Ruaanlhene 044 I O.OOE t 00 1.65E-07 2.36E-09 7.30E-01 
lenzo(s)pyens 0.37 1 O.OOE to0 1.3PE-07 l.PPE-09 7.30E tO0 
tIbanr(qh)anlhacene 0.09 1 1 O.OOEtOO 3.42E- 06 4.86E-10 730E +OO 

____ .._ --. ,M~OQ---e-.---e-.-s ..(... _.__- __.-_ -~~OQE+00ew---~ __..I 4.2P&.P& ._-__.--____ &$~&Q&----~~&QBEMQ 
knllmony 4.2 1 O.OOE t 00 l.WE-06 2.2SE -06 4.OOE -04 
rrrenlc 3.4 1 O.OOEtOO 1.26E-06 1.82E-06 XOOE-04 1.50E to0 
laylllum 0.57 1 O.OOE to0 2.14E-07 306E-09 5.00E-03 4.30E t 00 
:admlum 0.79 O.OOE too 2.P7E-07 4.24E-09 !iOOE-04 
flR----------- -.___ -.-: _.......,- ---L:--------omo6+0”.-----4,-e 34PE !!! 
Ranflanese 155 1 O.OOE to0 5.62E -05 8:32E-07 -4iW+w i?.4E-2 

O.OOE t 00 
O.OOE t 00 
O.OOE t 00 
O.OOE t 00 
O.OOE to0 
O.OOE t 00 
O.OOE t 00 
O.OOE t 00 
O.OOE to0 
O.OOE too 
O.OOE +OO 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE t 00 
O.OOE to0 
O.OOE to0 
O.OOEtOO 
o.OOEtOo 
O.OOE to0 
O.OOE tO0 
O.OOEtOO 
O.OOE tO0 
O.OOE too 
OXME to0 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 

O.OoE t 00 
0.00E t 00 
O.OOE t 00 
O.OoEtoO 
O.OOE too 
O.OoE to0 
O.OOE too 
0.0oE t 00 
O.OoE to0 
O.OOE t 00 
O.OOE to0 
O.ooEtoO 
O.OOEtoo 
O.OOE to0 
O.OOEtOO 
O.OOE too 
O.OOE tO0 
0.6PEtoO 
O.OOE to0 
O.OOE +OO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOE to0 
o.ooEtoo 
O.OOE too 
O.OOE to0 
O.OOE too 
O.OOE too 

O.OOE to0 
O.OOEtOO 
O.OOE t 00 
O.OOE tO0 
O.OOE t 00 
O.OOE too 
O.OOEtOO 
O.OOEtOO 
O.OOE tO0 
O.ooE too 
OBOEt66 
O.POEtPO 
O.OOE to0 
O.OOE+OO 
O.OPE tO0 
OBOE tO0 
O.OOE tO0 
o.ooEtoo 
O.OOEtOO 
O.bOE to0 
O.WEtoO 
O.POEtOO 
O.OOEtOO 
O.PPEtOO 
O.OOE t66 
O.oOEtOO 
O.lKIEtOO 
O.oOEtOO 
O.OOEtOO 



-__-._ -.--__-__. ..-- -.--.- ..__. _.-_ - . .._-.._. ----_.--._- -.-.- -- __-. 

RlSKAS#3SMENT SPREAtBttEET - INCIDENTAL INQESlION Or SOlI- (PAQE IlltlTF) 
8110 15 - Spent Add srofnge & Ohpoad kea 
EXPOSURE SCEHAtttO: Conrtrudlon Wwka (MI SofIt. CTS 
DETERMNE tlAZARD INLICES AND CANCEn RISK 

IIAZAIID INDEX tlAZAIlD INDI:X INCflEMENTM 
CttEMtCAL YouIt AOUI I CANCEIl RISK 

Bsn7o(a)anlhracene O.OOE t no 0.00s t 00 t 68E .09 
Benro(b)lluoranthene O.OOE t 00 O.OOE to0 1.72E-09 
Benzo(a)ppne O.OOE too O.OOE t 00 1.45E-08 
Dlbenr(&h)anthacene O.OOE to0 O.OOEtOO 3.57E-09 

. -M-v 

Anllmony OOoEtOO 
Arsenic O.OOE t 00 4.28E-03 2.74E -00 
f3aylllum OOOEiOO 4.28E-05 1.32E-08 
CadmClm O.OOE t 00 594E-04 o.oOE too 

4Feb -- aQQRa0 
Manganese O.OOE too 

0 O.OOE to0 
-g=$G- 

O.OOE to0 
0 O.OOE t 00 iOOE t 00 O.OOE to0 
0 oooEtoo O.OOE t 00 O.OOE t 00 
0 O.OOE t 00 O.OOE too O.OOE too 
0 0.00E to0 O.OOEtOO O.OOE t 00 
0 O.OOE to0 O.OOE to0 O.OOE to0 
0 O.OOE t 00 O.OOE to0 o.oOE too 
0 0.00Et00 O.OOE too O.OOE t 00 

c2 
0 O.OOF t 00 0.OOEt00 O.OOE to0 

c! 
0 O.OOE t 00 O.OOE t 00 O.OOE t 00 
0 O.OOE to0 0.00s too O.OOEtOO 

cl 0 O.OOE tO0 O.OOEtOO O.OOE to0 

c 0 O.OOE too O.OOEtOO O.OOE to0 
0 O.OOE too O.OOEtOO O.OOE t 00 
0 O.OOE tO0 O.OOEtOO o.ooEtOo 
0 O.OOE to0 O.OOE t 00 O.OOEtOO 
0 O.OOE to0 O.OOEtOO o.OOEtoO 
0 O.OOEtOO O.OOE too 0.00Et00 
0 o.ooEt00 0.00Et00 o.ooEtoo 
0 O.OOE to0 O.OOE t 00 O.OOE to0 
0 O.OOE to0 O.OOE to0 O.OOE too 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOE to0 O.OOE to0 O.OOEtOO 
0 0.00Et00 O.OOE t 00 O.OOE t 00 
0 O.OOE too O.OOEtOO O.OOE to0 
0 O.OOE t 00 O.OOE to0 O.OOE to0 
0 , 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOE to0 O.OOE too O.OOE to0 
0 O.OOE t 00 O.OOE to0 o.OoE too -.-- -- 

TOTAL O.OOE t 00 - 1. I-3 E-2 &ZOE-08 , 
-----_____ .-.--.---.-.-...- -- -------.--- --- --.-.- -- .___._ _.__ --- ._._. ______ ____ .., .__. _.. 





RI!% ASSESSMENT SPREbJXHEET - MAECT DERMAL CONTACT WITH SOIL 

SITE NAME: Site 15 - Spent Add StuEge & Disposal Area 
LOCATION: NSB-N-ON, Gmtcn, CT 
DATE: OlPms 

QUANTITATIVE fllALlJATloN PERFOWnED Fcxl CADMLJM, DIOXINS, AND PCBS ONY. 
EXPOSURES TO OTHER CHEMC4l.S OF CONCERN PRE ADDAESSED CiU/‘lITATIVO_Y. 

MPOSURE SCENARIO: Constructkw Waker (All Soil), CTE 

RELEVANT EQWTICN: CEX= (CxSAxAFxAEtSxEFxED)/(EWxATx1E8) 

VtEPE: C = CONCENTRATION IN SML (MGKG) 
SAl = YOLJTH 9<IN SURFACE AREA (SQ CNVDAY): 
SA2 = ADUT SKIN SURFACE AFiE!A @Cl CM/DAY): 
AF = ADHERENCE FACTOR (Mr;lsQ CM): 

ABS = A43SDFPTlON FRACTION: Cd: 
(DECIMAL FRACTION) aclxirls: 

PCBS: 

0 
3860 

0.2 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQUENCY (DAYS/YEAR): 
EF2 = ADLLT EXPOSUFIE FREWENCY (DAYS/YEAR): 
ED1 = YOLITH EXPOSURE DUAATION (YEARS): 
ED2 = ADUT EXPDSSUAE CURATION (YEARS): 
Fd = FRACTION OF SOIL FROM SOURCE AVAfLAfi!LE 

FOR DEf?&l/‘L CONTACT 
BWl = BCOY WEIGHT AWLESCENT (KG): 
BWZ = BODY WEIGHT ACUT Q(G): 
AT7 = AVEAAGING TIM’Z (DAYS), NONCARCINOGENS (YWTH): 
AT2 = AVERAGINGTIME (DAYS), NONCARCINOGENS (AJIUT): 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 

1 
SO 

” 1 
.’ 

1 
O.!j 

: 
.I 

70 
365 

:./ 365 
25550 

ETERMINE CONVERSION FACTOAS: 
~JEX = (C)*@A sQ CM)*(AF MG/SQ CM)*(ABS)*(EF DAYS/YEAFT)*(ED YusRS)/(AT DAYS)/(w KG)/(l KG/l E6 m) 

x)SEyouth = (CFl)*(C)*(ABS) CFl = O.OOE+OO CANCER RISK = (CFZI)*(C)*(ABS) CF3= 1.70E-08 
JOSEadult = (CF2)*(C)*(ABS) CF2= 1 .lSE-06 



I RISC ASSESSSMENT SPREADSHEEt’ - UIAECT tXZIMRL CCX’JTACT UMTH SOIL (PAGE TWO) 
Stte 16 - Spent Add Stmgae L Disposal Area 
EZPOSUAE SCENARIO: Cu~structlw~ Worker (All Stll), CTE 
CALCUATE WSES: 

AHSORPTION 
CHEMCRL C (Man<G) FfIACTlON 

ANNUN YtXIIt4 ANNUN- AOU~T LIFETIME AVERAGE AFG CSF 
OOSE (MWWDAY) DOSE (MaMQBlAY) DOSE (MG/KG/OAY) (lWW#OAY) W-DAYIMGI 

Cadmium 0.78 0 01. O.OOEi 00 9.40E09 
O.OOE+OO 0.00E+00 
O.OOEtOO 0.00Et00 
0.00Et00 0.QoEtoo 
O.OOE+-00 0.0~Et00 
O.OoEtOO 0.00Et00 
0.00Et00 0.00Et00 
0.00Et00 0.00Et00 
O.oOEtoo 0.00Et00 
O.OOEt 00 0.00Et00 
O.ooEtoo o.ooEt 00 
0.00Et00 0.00Et00 
o.ooE coo 0.00Et00 
O.OOEt 00 0.00EtQ0 
O.OOEt 00 0.00Et00 
O.OOE t 00 O.OOEt 00 
O.OOEtOO O.OOE t 00 
0.00Et00 O.OOEtOO 
0.00E+00 0.00Et 00 
o.ooEtoo o.ooEt00 
O.OOEt 00 O.OOEtOO 
0.00Et00 0.00Et00 
0.00Et00 0.00Et 00 
0.00Et00 0.00Et00 
o.ooEtoo O.OOEtOO 
0 00Et00 0.00Et00 
0.00Et 00 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et00 o.ooEtoo 
0.00Et00 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et0Q O.OQEtOO 
O.OOEtOO 0.00Et00 
O.OOEt 00 0.00Et00 
0.00Et0Q O.OOEtOO 
0.00Et00 O.OOEtOO 
o.ooEtoo 0.00Et00 
0.00Et00 O.OOEtOO 
0.00Et00 0.00Et 00 
O.OoEtOo 0.00E+00 

1.34E- 10 - 2.56-l 
O.OOEt 00 
O.OOEtOO 
0.00E100 
0.00Et00 
O.OOEtOO 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.OOEtOQ 
0.00E+00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et 00 
0.00Etlm 
O.OOEtOQ 
0.0QEtoo 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OoEtOO 
0.00Et00 
0.00Et00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
0.00Et 00 
O.OOEt 00 



3ltX ASSESSMEM SPNEAMWEET - MFlECT CEtlMAIe CC!NTACr WlTtH S(lIL (PAGE THKKZE) 
3te 16 - Spent Add Stwgee & Disposal Area 
3POsuftE SCENAFIIO: Callatrucnul wukw (All SrlIl), CI F 
XTEAMIK t-t&!AtW INDICES AND CANCER RISK- 

ZHEMCAL 

38dmlum 
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 
0 

HAZMD tNCEX 
YOUIH 

0.00Et00 
O.OOEf 00 
0.00Et00 
0.00Et00 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
0.00E100 
0.00EtOo 
OBOEtOO 
O.OOEtOO 
0.00Et00 
0.00Et00 
O.ooEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEtOO 
O.OOEt 00 
0.o0Et00 
0.00Et00 
O.OOEt 00 
O.OOE t-00 
O.OOEtOO 
O.OOEtOO 
O.OoEt 00 
O.OOEt 00 
0.00Et00 
O.OOEt 00 
O.OOEtOO 
o.ooEtoo 
Q.OOEtOO 
0.00E+00 
O.OOEtOO 
o.ooEtQo 
O.OoEtOO 
O.OOE t 00 
O.OOEt 00 
O.OOE t 00 
0.00Et00 

t 1MARD INDEX INCItEMEN TK 
ADULT CAWER ASK 

-s-e?+& %.lbE-4 
0:00&t 00 
O.OOEt 00 
O.OOEt 00 
0.00Etoo 
O.OOEtOO 
O.oOEt 00 
0.00Et00 
O.OOEt 00 
O.OOEt 00 
0.00Et00 
0.00Et00 
O.OOEt 00 
0.00Et 00 
o.OOEt 00 
OOOEtOO 
O.OOEt 00 
O.OOEi, 00 
o.doEtoo 
o.ooEtOO 
O.OOEtOO 
O.OoEtOO 
O.OOEt 00 
O.OOEtOO 
O.ObEtOO 
O.OOEt 00 
O.OOE+ 00 
O.OOEt 00 
O.OOEtOO 
O.ooEtoO 
0.00Et00 
O.OOEtOO 
o.00Et00 
0.00Et 00 
0.0oEt00 
0.00Et00 
0.00Et00 
O.OOEt 00 
O.OOE+OO 

O.OOEtOO 
0.00Et 00 
O.OOEtOO 
O.OOEtOO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOEt 00 
0.00Et00 
O.OOE-100 
O.OOEt 00 
O.OOE to0 
O.OOEt 00 
0 OOE+OO 
O.OOEi 00 
O.OOEt 00 
O.OOEtOO 
0 OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
0.00Et00 
O.OOEtOO 
0.00Et 00 
O.OOEt 00 
0.00Et00 
O.OOEtOO 
O.OOE + 00 
O.OOEt 00 
O.OOEtOO 
O.OOEtOO 
O.OOE 600 
O.OOEtOO 
O.OOEtOO 
O.OOEt 00 
O.OOE I 00 
O.OOE t 00 

O.OOEtOo O.ooEtoO --.-__---.- ------.- -.----.--_.----._ --~_-~ . . -.._ ..-. - .._._. ----- ..-.-__ ..__. ._. 

OT# Q.OOE 4 00 -MWb44- 3.7~~~4 O.OoEt oo 

___ ---.^-.------.--__- ---..-.--. -.--.-. .-. ~-..~. .-~-~---. --- -.--. .-..-.... -.-..-. _-. ~.. ~_.--.-- . .._.._.. 
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1% ASSESSMENT SPREADSHEET - OEAMAL CONTffiT WITH GROUNDWATER 

ITE NAME: Sib 15 - Spent Acid sbrage 8 Disposal Asa 
OCATION: NSB-NLON, Groton,CT 
‘ATE: OiRlBS 

IAZARD INDCES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWINQ SPREADSHEETS. 
SSUMPltONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: ConstructIon Worker, CTE 

EFERENCES: EPA, DECEMBER 1089 AND JANUARY 1092 

DAJ3 = (DA?vent xEV xED xEFx A)/(SW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MOKWAY) 
Dhmnt = ABSORBED DOSE PEREMNT (MmM”2iEVENT) 
EV = EMNTFREOUEtCY (EVENTS/DAY) 
ED = EXPOSURE DURATtO‘N (YEARS) 
EF - EXPOSURE FREQUENCY (DAYS/YEAR1 
A - SKIN SURFACE AREA AVAiASkFOR dONTACT (CM”2) 
SW - BODY WEIGNT (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORORNCS: 
FOR ORGANCS: 

Dhmt = Kp XC x bent xCF 
IF tevent < 1”. DAevent i 2Kp XC xCF x @TX L?venV.i. 141592854)*1)5 
IF tevent > t*, Dkvent = Kp XC xCF x ((tevenW(1 + 6)) t (2Tx ((1+3B)/(l t 8)))) 

WHERE: Kp = PERMEABILITYCOEFFCIENT FROM WATER CM/HRI 
d = CONCENTRATtCN OF CHEMCAL IN WATER (h&L) 
tevwl - DURATION OF EVENT IHFuEVENTl 
CF -CONVERSION FACTOR (ii/tCUl CM;*3) 
P = TIME ITTAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
S = PARTITiONINGCONSThNT DERVDED BY BUNGE MODEL (DIMENSIONLESS) 

INPUT PARAMETERS: 

EV: 1 CONVERSlON 
ED: I FPCTOR lNONCARl = 1.19EtOl 
EF: 80 
A: 3800 CONVERSION 
tmfK: s FACTOR (CARCIN) m 1.70E-01 
ew: 70 
AT(NON): 385 
AT(CAR): 25550 



I_ 

UEAMAL CONTLCT Wllll ~OUNDWAtFlI (MUi two) 

OROANlC Ofl 
INOIIMNKX T (ttn) Kp (CM/M) 

Bh(2-.lhylhexylJpMhabb OWO 0 1 WE to2 2 IOE 401 IF-Okhlaobrnrns 0003 33oE -02 13OEtOl 0 33oE 400 BABE -06 
8wE-01 

Hopbchlot 
62OE-02 

OwOOI7 
2WE-01 

0 IJAOF +Ol 
lWE-08 

I.7OE 401 I 10E -02 
---- 

IwEtw 
“.--d--““.A..m 

273E-W 
w-4-b,..-- ..r-...,_ I ..- - -I 

Antmay oRn7 
,.. _ I.---- i,..,” .I_. _ -..c (M)&&. -.__. _._._ ,._._____ 

I 
ksorlo 

lDOE-03 
OM)Il I 

376E-08 

t*rylllum 
lwE-03 

OOOOW I 
OBOE-02 

Cadmium 0002 1wE -03 I 4.72E -02 

ksr, 
lGQE-03 

*.I* I 
1wE-W 

Ma~iDrn 
twf? 32 

0.7Oa I 
m5E G: 

lwEX~3 568E-a 
OlmE tw 
OwE+W 
OOOEtOO 
OWE tw 
OWE too 
OOOE +W 
OWE +w 
OnoE *w 
OWE +w 
OOOEtOO 
OWE +w 
OWE 100 
OWE +w 
OWE 4w 
ORJE rw 
OWE+OO 
OWE +w 
OWE+00 
OWE rw 
OWE 100 
OwE+W 
OWEtOO 
OWE +W 
OOOE 400 
OWE too 
OWE l l 
OWE+00 
OWE +w 
OWE 400 
OME tw 
OWE tW 
OWE 400 
OWE tW 
OWE 100 
OwE+W 
OWEtW 



-- --._----_- l_--. --- 

RIM ABSEtBWNf WREADSIIEET - OERMAlCONTClCT WITH OHOUNOWAlEtI WATER (I’AOF 1llREEl 
81~ 15 - 9pnn4 Add Bongo A Olrpoul Ama 
E)OWKJE BXNARIO: Combudlon Wotbaker, CTE 
CAlClJl.ATE DOSES: 

ANNUAL 
OEHMAL. IWIIYM 
IMME niu IlAZARD INDEX 

CHEMCAL (MM(O/OAV PAQUOfUAv) DERMAL 
--I 

81,(24hylheky~p#hal~b 1.13E-04 I.lDE -02 102E -02 
1,4-Dlchlaobenem Ia4E-05 OWEtW 
t+ap&chlor 321E -07 5WE-04 85OE-04 

Anlmpy 

~--.-------y 

4 A7E -07 4WE-04 1 l2E -03 
Amnlc I .OSE -07 280f -04 3 74E 44 
Bsfylllum 5I)PE -08 250E-04 225E-04 
Cndmlum litOE-07 -l+eew- 2.6943 +sI+w 7.626-i 

-. --_- MeE C? i4oE 22 -_--. 
Mnngnmrs 8.74E -05 4.68&m- 7.7s~4 - 9.3% -1. 

0 OaOE 4W owEtoo 
0 OOOE tw OOOE tw 
0 0M)E to0 OWE 100 
0 ODOE +W OWE tW 
0 OWE tW OWEiW 
0 OWE 4W OWEtW 
0 OWE 100 OWE 100 
0 OWE to0 OWE tw 
0 OOOE tw OWE +w 
0 OWE tw OWE 400 
0 OWE 4w 
0 

OWE+(X) 
OWE rW OwEtOO 

0 OWE 400 OWEtW 
0 OWE tW OWE 400 

c2 0 OOOE tw 
0 

OOOE 400 

G 
OIXtE tW OWE 40 

0 O&YE +OO OMIE tw 

0 0 OOOE 100 OWEtw 

c 
0 OWEtW OWE tW 
0 OWE tw OWEtOO 

rL.J 0 OOOE 400 OOOE tw 

-4 
0 OLIOE +W 
0 

OWEtW 
OWE tMI 

0 
OWE tW 

ODOE tw OOOE 400 
0 OWE +W 
0 

OWE tw 
OLtOE tw OWE 400 

0 OwEtoo OWE tw 
0 OOOE 400 OOOEiW 

OOOE 400 OWE 4W 
: OWE 4W 
0 

owE+w 
OWE +W OWE tW 

0 OWE rw OWEtOO 
0 OWE tW OWE tw 
0 OWfiW OWE tw 
0 OWE 4w OWE tw 
0 OWE 400 OWE 400 

__ .___.____ ____.__-_ -.-. .- .__._.._.._ -_.- .____ .._ .-. ._ _ ..-.-. -.- . .._..... . . . --- - 

TOTM RIBK . - IofrlE-I 
------ .--...-------..- --_- -._. .- .-..-----._.- _._._.__. ._- _._ .___._ ____ __.___.__ .___ ..___._... _. .._ . 
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lls( ASSESSMENT SPREADSHEET - OERMALCONTMZT WITH mOUNDWATER (PAGE FOUR) 
:Ite 15 - Spent Acid storage & Dlrposal Alea 
‘XPOSURE SZENAAIO: Consiwctlon Worker, CTE 
lALCULATE IWREMENTALCANCER RMS: 

:HEMlCAL 

LIFETIME AVERAGE 
DEAMM DOSE 
(MG4WDAY) 

1.61E-06 
2L13E-07 
4.B4E -09 

---la---- 
6.39E -09 
15OE-09 
9.02E- 10 
212E -09 

CSF 
DERMN 
KGiDAYIMG) 

2WE-02 
2AOE -02 
450E +W 

.~ 

lf3OE+OO 
9.60E+Oi 

CANCER‘AISK 
DERMAL CONTiVJ 

4.02E -06 
632E -09 
2.09E -06 

O.WE to0 
239E-09 
&JOE-06 
O.JOE +W 

langan?se 
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 

9.63E -07 O.WE+W 
O.JOE tW O.WE+ca 
OIX)E+OO O.WE+W 
O.OOE+OO O.WE to0 
o.WE +W O!XE tW 
O.WE +W O.WE too 
OOOE +W ORJE to0 
O.WE too 0M)E to0 
0M)E to0 0M)E to0 
O.WE+W 0ooE+OO 
OEOE+W OM)E+W 
O.WE +oO 
O.WE+W 
O.DoEtCO 
OWE too 
OOOE 4.00 
OImE too 
OJIOE +W 
OOOE tW 
ONE+00 
OmE to0 
OM)E+W 
OaOE +W 
ODOE too 
OOOE tW 
o.WE to0 
O.WE +W 
0M)E tW 
o.WE to0 
OmE+W 
OaOE to0 
O.WE +00 
OOOE too 
0M)EtOO 
O.WE to0 
O.WE +OO 
oaOE to0 

OIIOE tW 
O.OOEtW 
0M)E to0 
OOOEtOO 
OOOE to0 
0M)E tw 
ODOE+W 
O.WE to0 
OWEtOO 
OWEtW 
O.WE+W 
OOOE +W 
O.OOE to0 
O.OOE+CO 
O.WEtCO 
OME tW 
O.OOE to0 
O.WE to0 
O.WE to0 
OOOEtOO 
OOOE to0 
OIX)E to0 
O.WE +W 
O.OOE to0 
OJJOE to0 
O.WE+CQ 

OTN RISK 1.39E -07 



I RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOlB 

SITE NAME: Site 15 - Spent Acid Storage & Disposal Area 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/21/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I 
EXPOSURE SCFNARIO: Construction Worker (AR Soil), RME 

I RELEVANT EQUATION: IEX= (CxIRxFixBIOxEFxED)/(BWxATxlE6) I 

WHERE: C = MEAN CONCENTRATION IN SOll#MDlMM SAMPLE (MG/KG) 
IR = SOIL INGESTION RATE (MG/EVENT) 
EF = D(POSURE FREQUENCY (EVENTS/YEAR) 
Fi = FRACTION FROM CONTAMINATED SOURCE 
ED = EXPOSURE DURATION (YEARS) 
BW = BODY WElGHT (KG) 
AT = AVERAGING TIME (DAYS) 
BIO = l3lOAVAllABlLllY 

ENTER INPUT PARAMETERS: 
ADULT: YOUTH: 

IR: ‘. +dO IR: 0 
EF: -120 EF: 1 
Fi: 1 Fi: 1 
ED: : ,.. i ED: 1 
BW: 70 Bw: 1 
AT(CAR): 25550 AT(CAR): 25550 
AT(h’ON): : ‘: 365 AT(NON): :. 315 

DETERMINE CONVERSION FkTORS: 
ADULT: YOUTH: 

CF: 2.25E-06 (AVG ANNUAL DOSE) CF: O.OOEtOO (AVG ANNUAL DOSE) 
ADULT/YOUTH (CANCER RISK): 

CF: 3.22E-08 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL--I (PAGE TWO) 
Site 15 - Spent Acid Storage I Disposal Area 
EXPOSURE SCBJARIO: Construction Worker (All Soil), RME 
CALCULATEDOSES: 

YOUTH ANNUAL ADULT ANNUAL LlFEllME AVERAGE RFD 
C(MGIKG) 

CSF 
BlOAVAlLABlLllY DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) DOSE (MG/KG/DAY) (MG/KG/DAY) (KG-DAYIMG) 

1.50EtOO 
4.30EtOO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OoEtOO o.OOEtOO 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL- (PAGE THREE) 
Site 15 - Spent Acid Storage (I Disposal Area 
EXPOSURE SCt3ARIO: Construction Worker (All Soil), RME 
DETERMINEHAZARD INMCES AND CANCER RISK 

CHEMICAL 

Benzo(a)anthracene 
Benzo(b)fluaanthene 
Eenzo(a)pyrene 
Dibenz(&h)anthacene 

Antimony 
Arsenic 
6er~lli~m 

HAZARD INDM HAZARD INDEX INCREMENTAL 
YOUTH ADULT CANCER RISK 

O.OOEtOO O.OOEtOO 5.17E-06 
O.OOE to0 O.OOEtOO 5.17E-06 
O.OOEtOO O.OOEtOO 3.76E-07 
o.ooEtoO O.OOEtOO 2.14E-08 

2.42E-02 O.OOEtOO 
o.OOEtOO 4.73E-02 3.04E-07 
O.OOEtOO 4.5lE-04 1.36E-07 

Cadmium 
4Feft 
Manganese 

0 
0 

o.OOEtOO 1.69E-02 O.OOEtOO 

O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOo 

1 T 

0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOE to0 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 0.00Et00 aOOEt00 O.OOEtOO 
0 o.OoEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOE to0 
0 O.OOEtOO O.OOEtOO O.ooEtOo 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOo O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 

OTAL O.OOEtOO - I.21 E-l 9.44E-07 



n -. 



I RlfX ASSESSMENT SPREAOStiEET - DIRECT DERMAL CONTACT WlTH SOIL 

SITE NAME: Site 15 - Spent Add Stugae & Disposal Area 
LOCATION: NSB-N-ON, C?oton, CT 
DATE: OlDlps 

WANTITATIVE EVALUATION PERFOFMED FOR CADMUM, DIOXINS, AND PCBS ONY. 
MPOS!JAES TO OTHER CHEMCPLS OF CONCERN ARE ADDRESSED QUALITATIVELY. 

MPOSURE SCENARIO: Conslrucllor~ Waker (All Soil), RME 

RELEVANT EQWTICN: DEX- (C~SAXAFXABSXEF~ED)/(E~W~AT~~E~) 

WHERE: C = CONCENTRATION IN SCIL (MGlr(G) 
S4l = YOUTH 9<IN SURFACE AREA (SQ CII@JAY): 
S/V = ADUT SKIN SURF ACE AREA (SQ CM/DAY) : 
A!= = ACHERENCE FACTOR (?vlJIG/SQ CM): 

0 
3606 

1 

PBS = AElSGFf’TION FRACTION: 
(DECIMAL FRACTION) 

Cd: 
awins: 
PCBS: 

0.01 
0.03 
0.06 

EFl = YOUTH EXPOSURE FREQUENCY PAYS/YEAR): 
EF2 = ADUT EXPOSURE FREGUENCY (DAYS/YEAR): 
ED1 = YOUTH MPOSIJRE DURATION (YEARS): 
ED2 = ADUT EXPOSURE DURATION (YEARS): 
Fd = FRACTION OF SOIL FROM SOCRCE AVAJLAE!LE 

FOR DEWPL CCNTACT 
6Wl = BODY WEIGHT AWLESCENT O(G): 
IN2 = BODY WElGHTACUT Q<G): - . 70 
AT1 = AVERAGING TIME IDAYSJ. NONCAFICINOGENS NCUTH): 368 
AT2 = AVERAGING TIME (bAYSj; NONCARCINDGENS (ADUT): 365 
AT3 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 

DETERMINE CONVERSION FACTORS: 
CEX = (C)*@A SQ CM)*(AF MGISQ Cbl)*(ASS)*(EF DAYSflEAFl)*(ED YEJ’RS)/(AT DAYS)/(BWKG)/(l KC% ES MG) 

DOsEywlh = (CFl)*(C)* (ABS) Ci=l = O.OOEtOO CANCER FISK = (CF3)*(C)*(ASS) a=3= 2.55E-07 
DOEadult = (CF2)*(C)*(ASS) cF2= 1.76E-05 



RISC ASSESSMENT SPREADSHEEl- - DlRECT DERMAL CONTACT’ WlTH SDlL (PAGE TWO) 
Site 15 - Spent Acid Stugae & Disposal Area 
MPOSURE SCENARIO: Canslructim Waker (All Soil), RME 
CALCLLATE DOSES: 

ARSORPTION 
CHEMICAL C WYQ-3 FRACTION 

ANNUAL YOUTH ANNUAL AIM-T LIFETIME AVERAGE RFD CSF 
DOSE (MGKGIDAY) DOSE (MG/KG/DAY) DOSE (MG/KGKIAY) [MG/KG/DAY) (KG-DAY/MG) 

Cadmium 4.2 0.01 O.OOE+OO 7.50E-07 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00Et00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOEtOO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO 0.00Et00 
0.00Et00 O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

- 

l.O7E-00 - Z.B#L-5 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOE+OO 
O~OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.ooEtoo 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 



3ISK ASSESSMENT SPRE3DSHEET - DlRECT DEWAL CONTACT WlTH SOIL (PAGE THREE) 
3te 15 - Spent Acid Stugae 8 Disposal Area 
3POSURE SCENARIO: Construction Wmker (All Sdl), RME 
IETERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX INCREMENTAL 
ZHEMlCAL YOUTH AlIJLT CANCER RISK 

Bdmlum 0.00.!3+00 E 3.0OE-e O.OOE+OO 
0 O.OOEtOO O.OOE+OO 
0 O.OOE+00 O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOE+OO O.OOE+OO 0.00Et00 
0 O.OOE+OO O.OOE+OO 
0 

O.OOE+OO 
O.OOE+OO O.OOEtOO O.OOE+OO 

0 O.OOEtOO O.OOE+OO O.OOE+OO 
0 O.OOE+OO O.oOE+OO 0.00E-+00 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.ooEtOO O.OOEtOO 
0 O.OOEtOO O.oOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO 0.00Et00 
0 o.ooE+OO O.OOEtOO O.OOEtoO 
0 O.OOEtOO 0.00Et00 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 0.00!300 
0 0.00Et00 O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+OO 0.00Et00 O.OOE+OO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOE+OO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.oOEtoO O.OOEtOO O.OOEtOO 
0 O.OOE+OO O.OOEtOO 0.00Et00 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 O.OOEtOO O.ooEtOO 0.00Et00 
0 o.ooEtoo O.oOEtOO O.OOEtOO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO 0.00Et00 O.OOE+OO 
0 O.OOEtOO O.OOE+OO O.OOEtOO 
0 O.OOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.oOEtOO O.OOE+OO O.OOEtOO 
0 O.OOE+00 O.OOE+OO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 
0 o.oOEtOO O.OOEtOO O.OOEtOO 
0 o.OOEtOO O.OOEtOO O.OOEtOO 

'OTAL O.OOE+OO -SSW+S+3.006-2 O.OOE+OO 



:--. 



Rl9( ASSESSMENT SPREADSHEET - DEAMALCONT!CT WITH @tOUNDWATER 

SITE NAME: Sib 15 - Spent Acid Skmg? &Disposal Am 
LOCATION: NSB-NLON, Groton,CT 
DATE: OlRIAB 

HAZARD INOlCES AND INCREMENTAL CANCER RISKS ARE CALClhATED BY ON THE FOLLOWINQ SPREADSHEETS. 
ASSUMPllONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Consbuction Worker, RME 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DAD = (Dkvent xEV xED xEFxA)/(BWxAT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGMCJDAY) 
tIPevent = AB93RBED DOSEPEREMNT (MG,CM”Z/EVENTl 
EV = EMNTFREOUENCY (EVENTS/UAW 
ED = EXPOSURE DURATlON (MARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
A - SKIN SURFACE AREA AVALASLE FOR CONTACT (CM**2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGINGTIME (DAYS) 

FOR INOAGANCS: D&vent = Kp XC xkvent xCF 
FOR ORGANlCS: IF tevent < 1’. DAwent = 2KpxC XCFX ~TxBvenl/J.i41592B54)*=005 

IF tevent > t*, DIevent = KpxC xCF x ((tevenV(l + B)) + (2Tx ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABlLllYCOEFFCfENT FFKIM WATER @,4/HR) 
C = CCNCENTRRTlON (x CHEMCAL IN WAlER (MGIL) 
tewfl - DURATION OF EVENT (HWEVENTI 
CF = CONVERSION FACTOR (ii/tCCQ CM%) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAGTIME (HOUR 
B = PARTlTlONlNGCONSTANT DERVDED BY BUNGE MODEL (DIMENSIONLESS) 

EV: 1 CONVERQON 
ED: 1 FfCTOR (NONCAR) = 1.7SE to1 
EF: 120 
A: 3900 CONVERSION 
IWf!R: 9 FACTOR (CARCIN) = 255E-01 
BW: 70 
AT(NON): 385 
AT(CAR): 25550 



RKX ASSESSMENT SPREADSHEET - DEAMAL CONTACT WITH GAOUNOWATER PAGE TWO) 
Site 15 - spent Acid stomge I Dis+vnal Area 
EXPOSURE SCENARIO: Consbuction Walker, RME 

ORQANIC OR 
CHEMICAL CONO. (MQA) INOAMNIC? 1. (till) T OW Kp (CMIHR) s DAevent 

Sis(Z-ethylkxyl)pMhalab 0.025 0 l.WE to2 Z.lOE+Ol 380E -02 13OE+Ol 
1,4-Dlchlcfobemene 

296E -05 
O.W3 0 330E to0 69OE-Ol EZOE -02 250E-01 

tkptachlor 
155E-08 

000028 0 QdOE to1 1.70E +0 1 l.lOE-02 ISOEtW 9.Q3EXlQ 
L----m 

om5e 
+w& ?? 

AMllXPf I lkE-03 
24ac -- 
4AQE -06 

ArSe& O.WlQ I l.OOE-03 
Beryllium 

l&E-O8 
ow15 I l.WE-03 

Cadmium 
120E -08 

O.W51 I l.WE-03 4.OSE -013 
A.. I “I .- 

Mangarese 
let ST 

I.93 I 154E-05 
O.WE +W 
O.WE too 
O.OOE tW 
OM)E+W 
OME tW 
0M)E +W 
O.WE tw 
OMlE+W 
0M)E +W 
OIX)E+W 
0M)E +W 
O.WE to0 

c 
c2 
c? 
c 
CJd 
al 

O.WE to0 
OWE +W 
OOOE too 
O.WE to0 
OMEtW 
O.WE tW 
O.WE to0 
O.WE to0 
O.WE too 
O.WE to0 
O.WE to0 
O.WE to0 
O.WE to0 
ODOE to0 
O.WE +W 
0M)E +W 
OWE too 
O.WE to0 
O.OOE to0 
ODOE to0 
O.WE +W 
ODOE to0 
O.WE too 
0M)E +00 



I 
RISK ASSESSMENT SPAEADSHEET - DERMAL CONTACT WITH WOUNDWATER WATER (PAGE THREE) 
Site 15 - Sqent Acid storag 6 Disposal Asa 
EXPOSURE SZENARIO: Combuctlon Worker, RME 
CALCULATE DCSES: 

ANNUAL 
DERMAL DERMAL 
DOSE RID 

CHEMCAL (MGKGilJAY) (MGKG/DAY) 
1 Sis(2-ethylhexyl)phthalab 527E-04 l.lOE-02 

HAZARD INDEX 
DERMAL 

4.EOE-02 
jl,4~Dlchi&&~ene 

Heotachlor 
2.77E-05 OOOE to0 
1.77E -08 5.WE-04 354E -03 

.ac 2:. 
Anlmwy 8 .WE -07 2:WE -03 
Arsenic 2.57E-07 280E -04 9.18E-04 
Setyllium 2.14E-07 25OE-04 557E-04 
Cadmium 728E-07 - z.ef-G - ‘2.418-2 

s-n?” 
Mangai-ese 2.76E -04 

O.WE +W 
- 7.IE-4 

0 
0 OOOE to0 O.WE to0 
0 O.WE tw OmE +W 
0 O.OOE to0 OOOE to0 
0 OWE tW OOOEtW 
0 OIJOE to0 OOOE+W 
0 O.WE to0 O.WE too 

OOOE +W OME +W 
ODOE to0 O.WE +W 

0 OWE tW O&YE+00 
0 OOOE to0 ODJE to0 
0 O.OOE+W O.WE to0 
0 O.OOE +W ONE to0 

I x OWE+W OMEtW 
OME to0 ODOE+W 

0 O.WE to0 O.WE to0 
0 O.wE tW O.WE tw 
0 O.WE tW O.WE tw 
0 OM)E+W o.WE to0 
0 0M)E too OOOE to0 
0 OOOE to0 0M)EtW 
0 O.OOE tW O.WE tW 
0 O.OOE to0 O.WE to0 
0 0M)EtW O.WE+w 

OaOE to0 OmE tW 
OWE +W OOOE+W 
O.WE to0 O.WE to0 
OWE to0 O.WE +W 
O.WE to0 OOOE+W 
oOOE tw OMIE to0 
OfJOE to0 OM)E+W 
OQOE to0 OOOE+W 

0 O.OOE tW O.WE+W 
0 ODOE to0 O.WE +W 
0 ODOE to0 OM)E+W 
0 O.OOE +W O.WE+W 

TOTAL RISK - Il.b?h-1 



CALCULATE INJREMENTALCAt%ER RIIKS: 

LIFETIME AVERAM CSF 
DERMAL DOSE DERMK CANCER RISK 
(MQKGIDAY) OWDAYIMG) DERMAL CONTACT 

IBOE tW 
S.SOE+Ol 

1.04E-08 
--- +.- 

394E-08 OOOE tW 
O.WE+W O.WE to0 
O.WE+W O.WE +W 
OOE tw OM)E+W 
O.WE +W OJiOE to0 
O.WE to0 OM)E +W 
O.WE to0 OOOE to0 
OJXE to0 OJJOE +W 
O.WE to0 O.WE to0 
O.WE +W O.WE+W 
O.WEtW O.WE to0 
OM)E+W 0M)E tW 
O.WE +W 0M)E tW 
OOOE +W ODOEtW 
O.WE tw OM)E+W 
OOOE to0 O.WE tw 
OOOE +W OM)E+W 
O.WE+W O.WE+W 
OME to0 0M)E +W 
OM)E+W O.WE +W 
OQOE to0 O.WE to0 
ONE to0 O.WE tW 
O.WE tW O.WE to0 
O.M)E to0 OOOE +W 
OGOE+W 0M)E to0 
O.WE+W O.WE+W 
O.WE +W O.WE to0 
0M)E to0 OaOE +W 
O.WE to0 O.WE to0 
0M)E to0 O.WE +W 
OaOE+W O.WE to0 
OME+W OIX)E to0 
O.WE+W O.WE to0 
O.WE +W O.WE +W 

I 0 O.OOE to0 OIX)E to0 
0 O.WE +w O.WE to0 
0 O.WE to0 OOOE to0 

I TOTAL RISK 5.SlE-07 



3ISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

itTE NAME: Site 15 - Spent Acid Storagae & Disposal’Area 
.OCATION: NSB-NLON, Groton, CT 
JATE: 01/21/96 

1AZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
JSWG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
&+SUMPTIONS ARE OUTLINED BELOW. 

XPOSURE SCEf4ARIO: Future Resident (Adult/Child) (All Soil), CTE 

IELEVANT EQUATIONS: IEX = (C x IFadj x Fi x El0 x EF)/(ATx CF) IFadj = (IRc x EDc)/EWc t (IRa x EDa)/BWa 

NHERE: C = MEAN CONCENTRATION IN SOL SAMPLE(hlG/KG) 
IFadj = AGE-ADJUSTED SOIL MGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNITLESS) 
I310 = BIOAVAILABLRY (UNITLESS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (lEt6 MO/KG) 
IRc = CHILD HGESTION RATE (MG/DAY) 
Elk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHILDBODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MGIDAY) 
Elh = ADULT MPOSURE WRATION (YEARS) 
BWa = ADULT BODY WElGHT (KG) 

iNTER INPUT PARAMETERS: 

IRo: :, .lOO 
Elk: 2 

Elwc: i 
IRa: 50 
Elk . . 7 

BWa: .70 
IFadj: 18.33333 
Fi: 0.5 
EF: .15g 
AT(NONC): 3285 
AT(CARC): 25550 

JETERMINE CONVERSION FACTORS: 

IONCARC = 4.2E-07 CARCIN = 5.4E-08 



Sita 15 - Spent Acid Storagae & Disposal Area 
EXPOSURE SCENARIO: Future Resident (AdultfChild) (All Soil), CTE 

LlFETlME 
ANNUAL DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 

l3lOAVAlLAl3lLlTY (MG/KG/DAY) (MG/KG/DAY) (MGIKGIDAY) (KGIDAYIMG) INDEX CANCER RISK 

3.4 1 1.42E-06 1.63E-07 3.00E-04 ISOEtOO 4.74E-03 2.74E-07 
0.57 1 2.39E-07 3.07E-08 5.00E-03 4.30EtOO 4.77E-05 1.32E-07 

3.3iE-07 4.25E-06 SOOE-04 6.61E-04 O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OoEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 O.OOEtOO O.OOE+OO 
O.oOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE tO0 O.OOEtOO O.OOE to0 O.OOEtOo 
O.OOEtOO O.OOEtOO‘ O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+-00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOE t 00 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOE to0 
O.OOEtOO O.OOE to0 O.OOE to0 O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOEtOo 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 

TOTAL RISK - 1.2%-2 %.22E-07 

d > 



IISK ASSESSMENT SPREADSHEET - DIRECT DERMM CONTACT WITH SOIL 

SITE NAME: Site 15 - Spent Acid Staage a Disposal Area 
.OCATION: NW-NLON. Groton, CT 
IATE: 01/21196 

iAZAR0 INDICES AND INCREMENTAL CANCER RISKS FOR DERMAL CONTACT WITH SOIL ARE CALCULATED BY THE 
‘OLLOWING SPREADSHEETS USING AGE -ADJUSTED EXPOSURE FACTORS. ASUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil), CTE 

3ELEVANT EQUATION: DEX = (C x SAadj x AF x ABS x EF x Fd)/(AT x CF) SAadj = (SAC x EDc)/BWc t (S/h x EDa)/BWa 

NHERE: C = CONCENTRATION IN SOIL (MGIKG) 
SAC = CHILD SKIN SURFACE AREA (CM**2/DAY): 
SAa = ADULT SKIN SURFACE AREA (CM**2/DAY): 
EDc = CHILD EXPOSURE DURATION (YEARS): 
Ella = ADULT EXPOSURE DURATION (YEARS): 
BWc = CHILD BODY WEIGHT (KG): 
EWa = ADULT BODY WEIGHT (KG): 
SAadj = AGE-ADJUSTED SKIN SURFACE AREA 

FACTOR (GM”2YWDAY KG) 
AF = ADHERENCE FACTOR (MG/CM**2): 

2694 
. 3$&j 

: 2 
-7 

15 
70 

659.2 

‘. 0.2 

ABS = ABSORPTION FRACTION: 
(DECIMAL FRACTION) 

Cd: 
Dioxin% 
PCBS: 

: ” tier 
‘. .:, z&0$ 

0.06 

EF = EXPOSURE FREQUENCY (DAYS/YEAR): 
Fd = FRACTION OF SOIL FROM CONTAMINATED SOURCE 

AVAILABLE FOR DERMAL CONTACT 
AT = AVERAGING TIME (DAYS), NONCARCINOGENS: : 3265 

AVERAGING TIME (DAYS), CARCINOGENS: 26650 
CF = CONVERSION FACTOR (UNITLESS) l.OOEt06 

IETERMINE CONVERSION FACTORS: 

JONCARCIN = 3.01E-06 CARCIN = 3.67E-07 



c 
c2 
c2 
t 
-I=- 
P 

3ISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL (PAGE TWO) 
tie 15 - Spent Acid Storage (I Disposal Area 
iXPOSUAE SCENARIO: Future Resident (Adult/Child) (All Soil), CTE 

:HEMICAL C (MGIKG) 

:admlum 0.79 

ABSORPTION 
FRACTION 

0.01 

ANNUAL LIFETIME 
DOSE AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIDAY) (MG/KG/DAY) (MGIKGIDAY) (KGIDAYIMG) INDEX CANCER RISK 

2.3QE-08 3.06E-09 -He+e&- P&E-F 
O.OOEtOO 

~+HS-UL 4,9&J O.OOEtOO 
O.OOEtOO iOOE+OO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.OoEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OoEtOo O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.ooEtoo O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 
O.OOEtOO 0.00EtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEt00 

‘OTM RISK m 9.5’46-4 O.OOEt 00 
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lzlx ASSESSMENT SPREADSHEET - EbS’OSURES THROUGH HOUSEHOLD USE OF GROUNDWATEA 

ITE NAME: Sib 15 - Spent AC& brass & Olsposal Aaa 
OCATION: NSB-NLON. Groton,CT 
IAlE: OlRll96 

IAZARD INDtCESAND INCREMENTALCANCER RIBKSARECALCtIATED BY ON THE FOCLOWINQ SPREADSHEETS. THREE EXPOSURE ROUTES ARECONSIDERED: 
K9Z3lION OF GROUNDWATER, DERMALCONTPCT WHILE SHOWERING/BATHING, AND INHALATION OF VOLATltES WHILE SHO\hERING/BATHlNG. 
SSUMPTtONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: Future Resident (AdultChild), CTE 

EPA. -AND JANUAV 

IGESTION: 

IERMALCONTACT: DAD = (DPeventxEVxEDxEFxA)/(BWxAT) 

UPUT PARAMETERS: 

4GESTION: 

IR: 
EF: 
ED: 
BW: 

IEX = F:xlRxEFxED)/(BWxAT) 

WHERE: C = GROUNDWATERCONCENTRATI~ (MGA) 
IR = INGESTION RATE (LITERSIDAY) 
EF = EXPOSURE FREQUEMZY (DAYS/YEAR) 
ED = EXPCGURE DURATION (YEARS) 
EW = BODY WEIGHT (KG) 
AT - AVERAGING TIME (DAYS) 

WHERE: DAD = DERMALLY ABSORBEDDOSE (h4GMODAY-l 
DAmen -ABSORBED DOSE PER EVENT(MG/CM’“2/EVENT) 
EV m EVENTFREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURAllON (YEARS) 
EF = EXPOSUFE FREQUENCY (DAYSMAR) 
A = S(lN SURFPCE AREA AVAILABLE FORCONTPCT (CM**2) 
BW = BODY WEIGHT (KG) 
AT = AVERAGING TIME (DAYS) 

DERMALCONTACT: 

1 ?I CONVERSION EV: 
234 FACTOR (NONCAR) = 126E -02 ED: 

9 EF: 
70 CONVERGON A: 

AT(NON): 3265 FPCTOR (CAFUIN) = 165E-03 tevent: 

AT(CAR): 25550 BW: 
._...^.. 

; 
CONVERSION 
FACTOR (NONCAR) = lfl3E tO2 

234 
2owo CONVERSlON 

0.166667 FPCTOR (CARIN) = 236E+Ol 
70 

Al (NUN): 3265 
AT(CAR): 25550 

INHALATION: ADDRESSED QUALITATIMLY; INHALATION R19( ASSOCIATED WITH 
VCCS IS ASSUMED TO BE EQUAL TO INGESTION RIS( FOR VCCS. 

FOR INORCdNCS: 
FOR ORGANICS: 

DAevent = Kp XC x bwent xCF 
IF bent i t*, DAsvent = 2Kp XC xCF x ~T~~ven~.1415926~)**0~ 
IF tevant > t’, D/went = Kp XC xCF x (~event/(l + B)) + (2Tx ((l+JB)/(l + 8)))) 

WHERE: Kp - PERMEABLITYCOEFFCIENT FROM WATER (CMMR) 
C = CONCENTW\TtON OF CHEMCAL IN WATER (MG/L) 
tevent = DURATION OF EMNT (HR/EVENT) 
CF = CONVER3ON FACTOR (loo0 Ch4*‘3A.) 
t* = TIME IT TAKES TOREACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUR) 
B - PARTITIONINGCONSTANT DERVIDED BY BUNGE MODEL (DIMENSIONLESS) 
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IISK ASSESSMENT GPREADSHEET - HOUSEHOLO USE OF GROUNOWATER (!‘AGE Two) 
iite 15 - Spent Acide Storage & Oiepoeal AMI 
lXF’OSURE SCENARIO: Future Resident (Adult&hildj. CTE 

:HEMlCAL QW CONC. (MGA) 
ORQANIC OR 
INOAMNIC? I’ (HR) T WW Kp (CM/HR) 

lis(2-ethylhexvl)pmlak 0008 0 1 .OOE t02 2.lOEt01 3.30E-02 130EtOl 1.37E-0~3 
p-Dichlorobereen? oM)3 0 330E tW 6BOE-01 620E-02 2WE-01 1.74E-07 
kptechlor o.@BQ77 0 9.4OEtOl 1.70E to 1 l.iOE-02 1SOE to0 3ME-09 
llumhm 41-J I 4&-‘2 em “7 

waimwy 00047 I l.OOE-03 783E-10 
usecic 0.0011 I 1 .WE -03 lfl3E-10 
kryllium ofJW59 I 1 .WE -03 9.83E-11 
:admium 0002 I 1 .WE -03 333E-10 
WI ,?. t -- -l-WE 39 
langame 0.703 I &E-O3 

O.WE+W 
O.WE tW 
OWE to0 
O.OOE to0 
O.WE to0 
O.WE +W 
O.WE to0 
OMIE tW 
OWE +00 
OOOE tW 
O.WE tW 
OOOE too 
o.WE to0 
oM)E tw 
O.WE to0 
OOOEtW 
O.OOE tw 
O.WE tw 
0M)E to0 
OWE +W 
O.WE to0 
O.WE to0 
O.OOE +W 
O.WEtW 
O.WE to0 
O.WE tW 
O.WE+W 
OOOE too 
OOOE to0 
OOOE to0 
ODOE +W 
O.WE to0 
OWE tM) 
o.WE tw 
OOE to0 
o.WE tw 

. . 

i 



RISK ASgSSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE THREE) 
Site 15 - Spent ACME storage 5 Disposal Area 
EXPOSURE SCENARIO: Future Resldenl (Adult,Child). ClE 
CALCULATE DOSES: 

ANNUAL ANNUAL 
INGESTION DERMAL INGESTION DERMN 
DOSE DOSE RID RID HAZARD INDEX HAZARD INDEX HAZARD INDEX TOTAL HAZARD 

CHEMCAL (MMKGIDAY) VVWlWDAY) (MOKGAIAY) (MCJKG/DAY) INGESTION DERMAL INHALATION INDEX 

Eis(Z-ethylhexyl)p~hala~ 
lh-Dlchlorobemene 
Heptachlor 

Anlmay 
AlS=?lllG 
Be$liUfll 
Cadmium 
4rm 
Manganese 

0 

1.03E -04 
385E-05 
987E-07 

1303E -05 
lAlE-05 
756E -06 
2.58E-05 
Met- 
9&E -03 
0M)EtW 

250E -04 
3.19E-05 
722E-07 

3JBE -08 
lSOE-08 
&llE-05 
4aelI “V 
2.16E-05 
OWE to0 

2.WE-02 l.lOE-02 5.13E-03 227E-02 5.13E-03 330E -02 
OOE to0 OWE +W O.WE to0 O.WE too 

5.WE-04 5.WE-04 187E-03 lME-03 O.W.5 +w 3A2E-03 
l-ME ;; 
l~lE-01 3.59E-04 OOOE +00 

3.WE-O4 2flOE-04 470E -02 lZOE-04 O.WE too 4.7lE-02 
5.WE-03 250E-04 i5lE-03 720E-05 ODOE tW 159E-03 
5.WE-04 - 2.5S-5 - 6.13~~2 - Z&~E-J 0M)E to0 
eeaE 3: 

- 537t-2 

- ZAPh +58E-8+ ?.2E-rl 7zLii WIE-I 
O.WEtW O.WE to0 o.WE tw O.WE to0 

0 
0 

O.WE to0 OaOE to0 
OWE tw 0M)E to0 

O.WE too 
O.WE to0 
O.WE +W 
O.WE+W 
o.wE+w 
0M)E +W 

0M)EtOO O.WE tw 
OCOEtW OWE tW 

O.WE to0 
O.WE tW 
O.WE +W 
OOOE to0 
Oi3JEtOO 
OOOE +W 
0M)E tW 
o.wEtw 
O.wE+W 
O.WEtoo 
O.WEtOO 
O.WE tw 
OWEtOO 
ofJOE+ 
OOOE+OO 
O.WE too 
0M)E to0 
OOOE tW 
OOOE to0 
O.OOE tW 

0 
0 

O.wE +W O.WE +W 
OM1EtOO OOOE to0 
O.WE to0 O.WE to0 
OOOE to0 OROE to0 
0M)E to0 OCOE +W 
OM)E+w OWE too 
0M)E +W OIIOE too 
OOOE to0 O.OOE tW 
O,WE to0 O.wE tW 
OWE tW OJlOEtW 
O.WE+W OOOE tW 
O.WE tW OI)OE to0 
0M)Etw O.OoE to0 
O.WE tW OME tW 
O.WE+W O.WE to0 
OME +W OOOE +W 
O.OOE too O.WE tw 
OMIE to0 O.WE +00 

ODOEtW 
o.wE+w 
o.wEtw 
OwEtW 
O.OOE too 
o.WE+M) 
OM)E+W 
O.WE to0 
O.WE tw 
O.WEtW 
OMEtOO 

O.wE+M) 
O.WE too 
O.WE to0 
O@JE+W 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.M)E too 
O.OOE+CO 
ODJEtW 
0M)E to0 

o.CQE too 
o.WE+W 
ODOE too 
O.WE too 
O.OOE to0 
O.Wf tw 
O.WE tw 

O.WE +W 
O.WE to0 
ODOEtW 
0M)E tOO 
O.OOE to0 

O.WE to0 OM)EtOO 
oME+W o.WEtOO 

O.WE to0 
O.OOE to0 
O.WE +W 
0M)E to0 
O.wE to0 
O.WEtW 
O.WE tw 

OOOE tW OmE to0 
OBOEtOO O.WE tw 
O.WE to0 O.WE +W 
O.WEtOO OME tw 
O.WE+W O.WE to0 

0 
0 
0 
0 
0 
0 

O.WEtW O.WE tW 
O.OOE to0 OOOE tW 

O.wEtW 0.00EtM1 
O.WE to0 0M)E to0 
O.WE+W OME to0 
O.WE+W O.WE+W 

O.WEtW 
O.WE to0 
O.WE+w 
O.WE +W 
O.wE+W 
O.WE to0 
OWE to0 
OlME tw 
OMIE tO0 
OOOE tW 
O.WE tW 
O.WE tw 
OOOE to0 
O.OOE to0 
O.WE too 

OOOEtW 
O.wE +W 
O.WEtW 
O.WE tW 

OaOE to0 
O.WE tw 
OM)E+W 
OWE +W 
O.OOE to0 
OGOE to0 
O.WE tw 
O.ME +W 
O.WE to0 
O.WE tW 
O.WE to0 
OOOE tW 
ODOEtW 

OJJOE +CiI 
O.M)E+OO 0 

0 O.WE tw OOOE+W O.WE tw 
O.WE too O.WE tw OWE too 
OOOE to0 OOOE too O.WE tw 
O.WE tw OME+W O.WE +W 
OOOE too o.WE to0 OME too 
OOE tW O.WE to0 OOOE tW 
O.WE+W O.WE tw OOOE to0 
O.WE to0 OOOE to0 O.WE tw 
OOOE to0 o.wE too OOOE tw 
O.OOE +00 OoOEtW O.WE to0 
O.OoE tW OOOE +W O.WE tW 

0 
0 
0 
0 

O.WE to0 
O.WE to0 
OME to0 
OOOE to0 
O.WE to0 
OWE tW 
O.WE tW 
OMEtW 
O.WE to0 

0 
0 
0 
0 
0 
0 

OTN RISK - 6.3’tE- I M 6% E-Z 5.13E-03 -C.,.‘?lE.-1 



Site 15 - Spent AC& Storage &Dirposal A-e 
EXPOSURE SCENARIO: Future Resident (AdultChild), CTE 
CALCULATE IMAEMENTALCA~EA RMS: 

LIFETIME AVERAGE LIFETIME AVERAQE 
INGESTION DOSE DERMN DOSE 
(MGKG/DAV (MWWAW 

321E-05 

CSF CSF 
INQESTION DERMN CANCER RISK CANCER RISK CANCER RISK TOTN 
(KGiDAY/MG) F(G/DAY/MG) INGESTION DERMAL CONTACT INHALATION CANCER RI% 

lAOE-02 2.50E -02 lB5E -07 8.J4E -07 185E-07 1.17E-03 

432E -09 150E to0 1 BOE to0 2.72E -06 BBlE -09 O.OOE too 2.73E -06 
9.73E -07 232E -09 430E to0 MOE tOi 4.18E-06 199E-07 O.WE to0 438E-Oe 
330E -03 785E -09 O.OOE to0 O.WE +W O.WE to0 O.WE to0 

#II “3 ------su- -____ --.-. -.-* 
1:17E-O3 

--- 
2.78E -08 O.OoE to0 O.WE to0 O.WE +W I 

0 0M)E to0 O.OOE tM) O.WE to0 O!JOEtW OOOE to0 OIME to0 
0 O.WE +W O.oOE to0 O.WE+W ODOE too OOOE to0 O.OOE to0 
0 O.WE to0 O.WE tW O.WE +W O.WE +oo 0M)E to0 O.WE to0 
0 OOOE to0 O.WE +OO OOOEtW 0M)EtW OfJOEtW OWE tW 
0 OOOE +W O.OOE +M) O.WE to0 0M)EtW O.WE +W O.WE +W 
0 O.WE tW O.WE +W O.MIE to0 OfJOE to0 O.WE to0 O.OoE to0 
0 OM)EtOO O.WE to0 O.WE too O.OOE to0 OOOE to0 ODOE+W 

I 8 O.WE to0 O.WE +W O.WE+W OWE+W OMlE to0 OaOEtW 
OROE to0 O.WE+OO O.WE +W OM)E +W OM)E+W O.WE too I 

0 O.WE tW O.WE tW O.WE +W O.WE tW O.WE tW O.WE +W 
0 0M)E to0 O.WE to0 O.WE+W OWE+00 O.WEtW OOOEtW 
0 O.WE too O.OOE to0 OCQE +W OaOE tW OmE +W OLKYEtW 
0 OOOE too 0M)EtO’J O.WE to0 OOOE tW OIX)E to0 OBJE +W 

OM)E+W ODOE to0 OOOE tW 
O.OOE to0 O.WE+W OOOE too 
OOOE to0 O.WE +W 0M)E to0 
0M)E +M) 0M)E to0 O.WE +W 
O.WE to0 OROE to0 O.WE+W 
O.WE to0 O.OOE to0 0M)E to0 
OaOE to0 OME +W O.WE tW 
OOOE +00 O.WE tW O.OOE to0 
OOOE too OM)E+W O.M)E +oO 

O.WE to0 O.OOE +W O.wE to0 
ODOE to0 ODOEtW O.WE to0 
o.M)E too O.OOE too 0M)E too 
OWE tW OMIE to0 0M)E tW 
O.OOE to0 OOOE tO0 OIX)E too 
O.WE to0 OOOE tW O.WE tW 
0M)EtW OM)E+W OOOE to0 
OMEtW OOOE too 000E to0 
o!JOE to0 OM)E to0 O.WE to0 

0 0M)E tW O.WE tw O.WE+W O.WE to0 OME to0 O.WE to0 
0 OWE +W O.OoE tW O.WE to0 OOOE too O.WE to0 0M)E too 
0 O.JOE to0 O.WE to0 O.WE+W ODOE to0 0M)E to0 0M)EtW 
0 O.OOE too O.WE +W O.WE to0 O.DoE to0 O.OOE too ODOE to0 
0 OIX)E+W OM)E+W OBOE too ONE too OfXE +W ODOE+W 
0 OWE too OM)E+M) O.WEtW OWE tW O.WE tW OME to0 
0 OllOE tW O.OOE+OO O.WE tW 0.30E too O.OOE to0 O.OOE+Oil 
0 O.M)E +M) O.WEtM) O.SiOE +W O.WE to0 O.WE tw OOOE to0 
” D OOF too OaOE+OO OOOE to0 O.WE to0 OOOE to0 OOOE too 
0 ---- ‘-- 

O.OoE to0 O.WE +W ODOE to0 O.WE to0 O.WE to0 O.WE to0 
0 O.WE tw OaOE+W OOOE to0 OOOE too O.OOE too OOOE tw 
0 090E to0 O.WE +00 O.WE tW 0M)E to0 OJIOE to0 O.WE +W 
0 OWE to0 ODOEtW O.OOE tW oM)E to0 O.WE to0 O.OOE tW 
0 ODOE to0 O.WE+W O.S?OE too O.WE to0 OOOE too O.WE tW 

TOTN RISK 7.78E-08 1.53E-08 3.03E-07 S.61E46 
I 



MSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: Site 15 - Spent Acid Storage & Disposal Area 
.OCATION: NSB-NLON, Groton, CT 
IATE: 01/21/96 

iAZARD INDICES AND INCREMENTAL CANCER RISKS FOR RESIDENTS ARE CALCULATED BY THIS SPREADSHEET 
JSHG AGE-ADJUSTED EXPOSURE FACTORS. EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
\SSUhlPTIONS ARE OUTLINED BELOW. 

3POSURE SCENARIO: Future Resident (Adult/Child) (All Soil), RME 

IELEVANT EQUATIONS: IM = (C x IFadj x Fi x BIO x EF)/(ATx CF) IFadj = (IRo x EOc)/BWc t (IRa x EDa)/BWa 

MiERE C = MEAN CONCENTRATION IN SOL SAMPLE (MG/KG) 
IFadj = AGE-ADJUSTED SOIL NGESTION FACTOR (MG YEAR/KG DAY) 
Fi = FRACTION FROM CONTAMINATED SOURCE (UNllLESS) 
810 = ElOAVAltABlLilY (UNITLESS) 
EF = EXPOSURE FREQUBJCY (DAYS/YEAR) 
AT = AVERAGING TIME (DAYS) 
CF = CONVERSION FACTOR (1Et6 MG/KG) 
IRc = CHILD INGESTION RATE (MGIDAY) 
Elk = CHILD EXPOSURE DURATION (YEARS) 
BWc = CHLDBODY WEIGHT (KG) 
IRa = ADULT INGESTION RATE (MG/DAY) 
EDa = ADULT EXPOSURE DURATION (YEARS) 
BWa = ADULT BODY WEIGHT (KG) 

iNTER INPUT PARAMETERS: 

IRc: “200 
Elk a 
BWc: 35. 
IRa: “. .I00 
Elk: 24 
BWa: ’ lo 
IFadj: 114.2f57 
Fi: : i 
EF: .I50 
AT(NONC): 10950 
AT(CARC): 25550 

IETERMlNE CONVERSION FACTORS: 

IONCARC = 1.6E-06 CARCIN = 6.7E-07 



- 
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RSK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL (PAGE TWO) 
lite 15 - Spent Acid Storage & Disposal Area 
iXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soil), RME 

LlFEllYE 
ANNUAL DOSE AVERAGE DOSE 

:HEMlCAL C (MG/KG) BIOAVAILABILITY (MG/KG/DAY) (MGIKGIDAY) 

lenzo(a)anthracene 2.2 1 3.44E-06 1.46E-06 
lenzo(b)fluwanthene 2.2 1 3.44E-06 1.48E-06 
lenzo(a)pyrene 1.6 1 2.50E-06 l.O7E-06 
)ibenz(@h)anthacene 0.091 1 1.42E-07 6.11E-08 

4eE C” %+c ? 
rntimony 
lrsenic 
leryllium 
:admfum 
.on.- 
tanganese 

4.3 1 6.73E-06 2.69E-06 
6.3 1 9.88E-08 4.23E-06 

1 1 1.57E-06 6.71E-07 
4.2 1 6.56E-06 2.82E-06 

,d7rrl 4 o,JQ&@ SW-03- 
327 1 5.12E-04 2:19E-04 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO 
o.ooEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00Et00 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

RFD CSF HAZARD INCREMENTAL 
(MG/KG/DAY) (KGIDAYIMG) INDEX CANCER RISK 

7.30E-01 O.OOEtOO l.OBE-06 
7.30E-01 O.OOE to0 l.O8E-06 
7.30EtOO O.OOEtOO 7.64E-06 
7.30EtOO O.OOEtOO 4.46E-07 

49c :2 
1:66E-02 

3.00E-04 1.50EtOO 3.29E-02 6.34E-06 
5.00E-03 4.30EtOO 3.13E-04 2.89E-06 
5.00E-04 1.32E-02 O.OOEtOO 

I;nne 2.4E-2 O.OOE to0 
2a13E-2 O.OOEtOO 

O.OOEtOO O.OOE to0 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 0.00Et00 
O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
0.00Et00 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE to0 
O.OOEtOO O.OOE to0 
O.OOE tO0 O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOE to0 

OTAL RISK -@HGQ+8ft5E-.-2 1.97E-05 

3 1 



tISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT WITH SOIL 

;ITE NAME: Site 15 - Spent Acid Storage 4% Disposal Area 
.OCATION: NSB-NLON, Groton, CT 
IATE: 01/21196 

IAZARD INDICES AND INCREMENTAL CANCER RISKS FOR DERMAL CONTACT WITH SOIL ARE CALCULATED BY THE 
‘(I-LOWING SPREADSHEETS USING AGE-ADJUSTED EXPOSURE FACTORS. ASUMPTIONSARE OUTLINED BELOW. 

FXPOSURE SCENARIO: Future Flesldent (Adult/Child) (All Soll), e etia 

IELEVANT EQUATION: DEX = (C x SAadj x AF x ABS x EF x Fd)/(AT x CF) SAadi = (SAC x EDc)/BWc t (Spa x ECk)/BWa 

VHERE: C = CONCENTRATION IN SOIL (MGIKG) 
SAC = CHILD SKIN SURFACE AREA (CM**2/DAY): 2694 
SAa = ADULT SKIN SURFACE AREA (CM?Z!DAY): 3600 
EDc = CHILD EXPOSURE DURATION (YEARS): .6 
EDa = ADULT EXPOSURE DURATION (YEARS): .24 
BWc = CHILD BODY WEIGHT (KG): 
BWa = ADULT BODY WEIGHT VG): ..:i 
8Padj = AGE-ADJUSTED SKIN SURFACE AREA 2140.457 

FACTOR (CM’*2 YR/DAY KG) 
AF = ADHERENCE FACTOR (MG/CM**2): 1 

ABS = ABSORPTION FRACTION: Cd: -0.M 
(DECIMAL FRACTION) Dioxins: o.oi 

PCBS: .0.08 

EF = EXPOSURE FREQUENCY (DAYS/YEAR): .I!@ ‘:’ . 
Fd = FRACTION OF SOIL FROM CONTAMINATED SOURCE .‘j 

AVAILABLE FOR DERMAL CONTACT 
AT = AVERAGING TIME (DAYS), NONCARCINOGENS: 10950 

AVERAGING TIME (DAYS), CARCINOGENS: 25550 
CF = CONVERSION FACTOR (UNITLESS) l.OOEt08 

lETERMiNE CONVERSION FACTORS: 

IONCARCIN = 2.93E-05 CARCIN = 1.26E-05 



3ISKASSESSMENTSPREADSHEET - DIRECTDERMALCONTACT WITH SOlL(PAGE TWO) 
Site 15 - Spent Acid Storage L Disposal Area 
fXPOSURE SCENARIO: Future Resident (Adult/Child) (All Soll), Wff? +jE 

ZHEMICAL G (MGKG) 

;admium 4.2 

ABSORPllON 
FRACTION 

0.01 

ANNUAL 
DOSE 
(MGKGIDAY) 

1.23E-06 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.oOEtOo 
O.OoEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

LIFETIME 
AVERAGE DOSE 
(MG/KG/DAY) 

5.26E-07 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOb 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

RFD CSF HAZARD 
(MGMGIDAY) (KGIDAYIMG) INDEX 

m a.sr-li - 4.9ab 2 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

INCREMENTAL 
CANCERRISK 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOo 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 

‘OTAL RISK V ‘k’??&-2 O.OOEtOO 



Iw ASSESSMENT SPREADSHEET - EWPOSURES THROUGH HOUSEHOLD USE OF GROUNDWATER 

ITE NAME: Sib 15 - Spent Act& *rags &Disposal AREI 
DCATION: NSB-NLON. Groton,CT 
ATE: OlRll%Je 

AZARD INDCES AND INCREMENTAL CANCER RIBKS ARE CALCUATED BY ON THE FOLLOWINQ SPREADSHEETS. THREE EXPOSURE ROUTES ARE CONSIDERED: 
JGESTION OF GROUNDWATER, DERMALCONTPCT WHILE SHOWERING/BATHING. AND INHALATION OF VOLATILES WHILE SHOWIRING/BATHING. 
SSUMPTtONS ARE OUTLINED BELOW. 

XPOSURE SCENARIO: Future Aeslrknt (AdultlChild), RME 

CES: 

JGESTION: 

EPA, DECE 1999 ANDmRY 1992 

IEX = fZxlRxEFxED)/@WxAT) 

WHERE: C = GROUNDWATERCONCENTRATION (MGh) 
IA = INGESTKIN RATE (LITERS/DAY) 

INHALATION: ADDRESSED QlJAUTATIbELY; INHALATION RIS( ASSOCIATED WITH 
VOCS IS ASSUMED TO BE EQUAL TO INGESTION RI.% FOR VOJS. 

EF = EXI’OSUR FREQUENCY (DAYS/-TEAR) 
ED = EXPOSURE DURATlON (YEARS) 
BW - BODY WEIGHT (KG) 
AT = AVERAGINQTIME (DAYS) 

ERMALCONTACT: DAD = (DPevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSZJRBED DOSE (M~GDAY) 
DPeveR = ABSORBED DOSE PER EVENT(MQfCM’~/EVENT) 
EV - EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATlON (YEARS) 
EF = EXPOSUFE FREClUENCY (DAYSMAR) 
A = SKIN SURF/GE AREA AVAILABLE FORCONTPCT FM’“2) 
BW = BODY WEIMT (KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORWNCS: 
FOR ORGANCS: 

D&vent = Kp XC x kvent xCF 
IF tevent < 1.. DAevent = 2Kp XC xCF x F)T x kvent&141592651)*1)5 
IF tevent > t*, DAevent = Kp XC xCF x (@vent/(1 t 8)) + (2Tx ((1+3B)/(l + B)))) 

WHERE: Kp - PERMEABLITYCOEFFCIENT FROM WATER (CMiHR) 
C = CONCENTRATKJN CFCHEMCAL IN WAlER (Ma) 
tevent = DURATtON OF EIlENT (HRIEVENT) 
CF = CONVERSON FACTOR (iwo CM**31~) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR) 
T = LAG TIME (HOUfp 
B - PARTITIONINGCONSTANT DERVIDED BY EUNGE MODEL (DIMENSIONLESS) 

(PUT PARAMETERS: 

JGESTION: DERMALCONTACT: 

IR: 2 CONVERSON EV: CONVERSlON 
EF: 350 FACTOR (NONCAR) - 2.74E -02 ED: 3; FACTOR (NONCAR) * 2.74E t02 
ED: 30 EF: 350 

BW: 70 CONVERSON A: 2oGQo CONVERSiON 

AT(NON): 10950 FPCTOR (CARZIN) = 1.17E-02 tevent: 025 FPCTOR (CARZIN) = I. 17E to2 

AT(CAR): 25550 Bw: 70 
AT(NON): 10950 
AT(CAR); 25550 



RIS( ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER (PAGE Two) 
Site 15 - Spent Acid8 Storage L Disposal Ama 
EXPOSURE SXNAAIO: Futun Fbsldent (AduRIChild), RME 

CHEMICN GW CONC. (MQ/t) 
ORQANIC OR 
INOAMNIC? 1. (HR) T WV Kp (CMIHR) It tm3vm 

Sis(Z-ethylhexyl)phthalas 0.025 0 l.OOE tO2 Z.lOE+Ol 330E -02 13oEt01 522E-03 
Ifi-Dlchlorobereene oM)3 0 3.3OE tW 6.90E-01 620E -02 25OE-01 2.14E-07 
Heplachlor OJxQ28 0 9AOE +Ol 1.7OEtOl l.lOE-02 1SoE+00 ld5E -03 

-_- ...-..---~.~.-.---‘--...- 1----- 

AMmay I 1AOE -03 
Arsellc O.WlS I 1 .WE -03 45OE - 10 
Ekfyllium 0.0015 I 1 .OOE -03 3,75E-10 
Cadmium 0.0051 I 1 .WE -03 128E-09 
ht----- ----.+---.--- -- 

Mangams 193 I 483E-07 
O.WE to0 
OWE +w 
O.WE to0 
OWE to0 
O.WE to0 
OWE to0 
OOOE to0 
OWE to0 
OIX)E to0 
OfJOEtW 
OaOE too 
O.OOE to0 
OilOE +W 
0M)E +W 
O@.lE to0 
0M)E tO3 
OOOE to0 
OOOE tw 
O.WE to0 
OOOE to0 
OaOE to0 
O.WE to0 
0M)E to0 
O.WE to0 
0M)E to0 
OME to0 
OM)E+W 
O.OOE to0 
O.WE to0 
O.WE to0 
O.WEtW 
OOOE to0 
0M)E to0 
O.WE +W 
O.WE to0 
O.OOE to0 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWAlER (PAGE THREE) 
Sk t5 - SpantAck& Stomgs RDl~osal Ama 
EXPOSURE SCENARIO: Future Rsldeti (AdultChIld). RME 
CALCULATE DOSES: 

CHEMICAL (MGKGIDAV 

Bls(Z-ethyl~~l)p~~thalae 
1,4-Dlchlcmbamene 
tiaptachlor 

Animony 
Ars?znlc 
Setylllum 
Cadmium 

---_--,-- -- 

Mangnese 
0 

SB5E-04 1.43E-03 
e22E-05 585E -05 
7S7E-08 481E-06 

-3&O%-- --- 2x)8E-O4--- 
153E-04 384E-07 
4.93E-05 123E-o7 
4.llE-05 1.03E -07 
lAOE-04 3A9E-07 

..--~~~*. I- ..-., .----@$ _-.. 

528E -02 192E-04 
O.WE to0 O.WE to0 
O.WE to0 OROE to0 
O.WE to0 O.WE +W 
O.WE to0 ONE to0 

ANNUAL 
INGESTION 
DOSE 

ANNUAL 
DERMN 
DOSE 
(MOI(G/DAY) 

INGESTION DERMN 
RID RID HAZARD INDEX HAZARD INDEX HAZARD INDEX 
W3W’DAY) (MOKGIOAYI INGESTION DERMAL INHALATION 

2.WE-02 l.iOE-o2 3A2E -o2 1.3oE-01 3.42E-02 
O.WE +W O.WE too O.WE to0 

5.00E-O4 5MIE-04 153E -02 9.92E-03 O.WE to0 
. ..*--MQ&+@g..-.--w @sac nn 

40OE-04 4ME-04 3B4E-01 959E-04 
3WE-04 28OE-04 lB4E-01 4AOE-04 
5.WE -03 25oE-m 522E -03 
5.WE44 150E-05 2.79E-01 

“--... -3~t+c.j--.. _.-- -f-g&-.--.$&&~! 

-!ms-ea 2ilr-2 +mE-e4- 7.zE-J MBE+e+ 2.2lE40 
OSIOE tW 
O.WE +W 
O.WE too 
OOOE +Oo 

4.llE-04 
233E -02 

n* 
++lE-e+ I.wlE’I 
0M)E too 
ODSE +W 
0M)E too 
O.WE +W 

OOOE too 
O.WE to0 
ONE too 
0M)EtW 

OMlE +W 
O.WE to0 
0M)E to0 
O.WE +W 
OIX)E+W 

TOTAL HAZARD 
INDEX 

lsSE-01 
OROE to0 
25OE-02 

?&s- n- 
385E-01 
1.95E-01 
883E-03 
3.03E-01 *1 
x 239E+* 

OaOE to0 
OWE to0 
OWEtW 

O.WE to0 ODJE +W 0M)E +W ODOE to0 O.WE to0 OWEtOo 
O.M)E +W OWE+W OBOE to0 0M)E to0 OOOE to0 OMJE tw I 

c 0 O.OOE to0 O.WE to0 O.WE to0 OM)EtoO OaOE +W OM)EtoO 
0 ODoEtw OMlE to0 O.WE too OMIEtOO 0mEtw 

CL 0 O.WE to0 O.WE to0 O.WE +W x%:: OM)E+W O.WE to0 
r- 0 OaOEtW OOOE to0 O@JE to0 O.WE+W 0M)E to0 ODoEtW 1.1 OC6EtW OME +W oM)E to0 OM)EtOO OaOE tw OOOE to0 
c O.WE tW ODOE to0 O.WE +W 0M)E to0 O.WE tW O.WE to0 I 

0 OrnE tw OGQEtW 0.00EtW ODOE too 0M)E to0 OWEtW 
0 OOOE to0 0M)EtW OMlE MO 0M)E to0 O.OOE +W OaOE too 

u-l 0 O.OOE to0 OaOE +W OOOE tw O.WE to0 O.WE to0 0M)E tw 
0 O.WE to0 OBOEtOO O.WE +W 0M)E +W OaOE +W 0M)E to0 

I x O.WE too OOOE to0 O.OOE tOO OM)E+OO O.WE to0 O.WEtoo 
O.OOE too OGOE to0 O.WE tW 0M)E to0 O.WE to0 0M)E to0 I 

0 ODOE tW O.WE to0 O.GUE t(x) O.OoE to0 O.WE +W OOOE tW 
0 OOOE +W OOOE to0 0M)E to0 O.WEtMI 0M)E to0 OM)EtoU 
0 OaOE +M) o.WE to0 O.WE tCQ OfJOE to0 O.WE to0 0M)EtW 
0 O.WE +W 0M)E to0 O.OOE to0 0M)E to0 OOOE to0 OOOE too 
0 O.WE to0 OOoEtW 

O.WE to0 OGfJEtW 
O.WEtW o.WEtoO 
O.WE +W 0M)E +W 
O.OOEtW OOOE tW 
O.OoEtCO OrnE too 
ODOE tW OME to0 
O.WE tw O.WE too 
oM)E to0 O.WE to0 
0M)E to0 OWE to0 

O.OOE +W 
OaOE +W 
o.wOE too 
OWE +W 
O.WE to0 
O.WE to0 
O.WE too 
O.WE +W 
O.WE to0 
O.WE to0 

ORoEtW 
OOOE tW 
0M)EtW 
O.WE +W 
OOOE tOo 
O.OOE to0 
OOOEtW 
O.WE to0 
O.WE to0 
0M)E +M) 

O.WE to0 
0M)E +M) 
0M)E to0 
OWE+W 
OaOE to0 
O.WE +W 
O.OOE to0 
O.WE +W 
O.OoE to0 
OOOE to0 

O.OOE tW 
O.WE too 
OIX1EtOO 
ODOE tW 
O.WE +W 
OWE +W 
O.WE tw 
O.WE to0 
O.OOE tOO 
O.WE tW 

0 
0 
0 
0 

TOTAL RISK 

O.WE to0 O.OOE to0 
O.WE to0 O.WE to0 
O.WE +W O.WE to0 
000EtW O.OOEtW 

O.OOE to0 O.WE to0 O.WE +W 01)OE to0 
O.WE to0 O.oOE to0 O.WE to0 OaOE to0 
ODOE to0 O.WE tOO O.WE to0 O.WE to0 
000EtW 0M)E to0 O.WE to0 ODOE to0 

-+eeE+tn3.oqE*b -lWHfJ-3,4qL-l 3.42E-O2 - 3w+o 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLO USE OF GROUNDWATER (T’AGE FOUR) 
Site 15 - Spent Aclde Stomge 8a Disposal Ae.a 
EXPOSURE SCENARIO: Future Resident (Adult/Child), RME 
CALCULATE IMREMENTALCANCER RIS(S: 

LIFETIME AVERAM LIFETIME AVERAM CSF CSF 
INGESTION DOSE DERMAL DOSE INGESTION DERMAL CANCER RISK CANCER RISK CANCER RISK TOTN 

CHEMlCAL (t&KG/DAY) (MGKGAIAY) (KGDAY/MG) (KGIDAYIMG) INGESTION OEAMAL CONTACT INHALATION CANCER RI% 

Sis(Z-ethylkxyl)pMhala~ 294E-04 
lb-Dlchlorobmem 3.52E -05 

6.13E-04 
251E-05 

4AOE -08 

---.j.-- .-.- 

5.67E -05 
OwEtw O.wE tw 
O.WE tw OWE tw 
O.WEtW O.wE tw 
OWE+00 OwEtoo 
O.wE to0 OaoE+W 
O.WE tW O.WE to0 

lAOE-02 2.50E -02 4.tlE-06 153E-05 
2AOE -02 2AOE-02 9?)5E -07 6D2E -07 
45OE to0 4.5OE to0 149E-05 927E-W 

OOOE to0 
15OEtW 1.6OE to0 3.17E-05 9A5E -09 
430E +00 OBOE to i 757E -05 3.79E -06 

OOOE to0 O.WE to0 
” ..-. _ .--. _._ - .-.___-._--_.- ----&FE 

OmE tW O.WE +W 
OOOE to0 OWE to0 
O.WE to0 OWE to0 
OME to0 OOOE to0 
O.WE to0 OOOE too 
0M)E tW OWE tw 
O.WE too O.WE+W 

4.11E-w 235E -05 
SA5E-07 229E-M 
ODOE tW 2AlE-05 

O.WE to0 
OBJE to0 3.13E -05 
OWE to0 7.95E45 
ODOEtW OOOE to0 

0M)EtW OLKlE tM) 
0M)E tW O.WE+W 
OWE to0 O.WE to0 
O.WE too OOOE to0 
0M)E to0 0M)E to0 
O.WE to0 O.WE to0 

I x 0M)E tW 0M)E tW OaOE to0 OMlE to0 O.WE tW O.wE tW 
O.WE to0 O.WE +W O!JOE +W O.WE+W 0M)E tW ODOE+W 

0 O.WE tw O.WE+W O.WE to0 O.WE to0 OMIE to0 OWE to0 
0 OWE tW O.WE to0 O.WE tW O.WE to0 oKm+w ODJE to0 
0 O.WE to0 OMEtW O.WEtW OOOE to0 0M)E tW O.WE to0 
0 O.WE to0 O.WE tw OOOE tW O.WE to0 OWE tW OWE tW 
0 O.WE to0 ODOE+W OKIOE to0 O.WE to0 0M)E to0 OWE to0 
0 O.WE to0 OWE to0 OwEtW 0M)E to0 OWE tW OfJOE to0 
0 OmJE to0 0M)E tW O.WE tW O.WE to0 O.WE tW OOOE tW 

O.WE to0 ODSEtW O.WEtW OOOE to0 ODOE to0 O.WE to0 
O.WE to0 ODOE to0 O.WE+W O.WE to0 OMlE tW ONE to0 

I 0 O.WE to0 OWE+W O.WEtW O.WE tw OJJOE too OJmE +w 
0 0M)E tW ONE to0 0M)EtW OOOE to0 O.WE to0 O.WE to0 
0 O.OSE to0 ODOE+W OWE too O.WE tW O.WE to0 OOOE +W 
0 O.WE tW O.WE tW OOOE to0 O.WE to0 O.WE tW O.WE tw 
0 O.WE tW O.WE tW O.WE to0 OWE tW ODOE too OWE to0 

O.WE tW O.WE to0 0I)OE tW 0M)E to0 OOOE tW O.WE +W 
0M)E to0 OfJOE +W O.WE to0 O.WE to0 OOOE to0 O.WE to0 

I 0 O.WEtOO O.OOE tW O.WE tW O.WE to0 0M)E tW O.WE to0 

I x OWE to0 0,WE to0 OOOE to0 O.WE to0 0M)E to0 O.wE tW 
0M)E +00 OWE tW O.WE to0 O.WE to0 O.WE to0 O.WE to0 

0 0M)EtW 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.WE to0 
0 O.WE +00 
0 o.WE to0 

0M)E to0 
OME to0 
OWE to0 
O.WE to0 
OmE to0 
O.WE to0 
OaOE to0 
OIX)E to0 
OOOE tW 

TOTAL RISK 

O.WE tO0 
O!JOE tW 
O.WE tW 
OOOE tW 
OOOE to0 
OOE to0 
O.WE to0 
OOaE to0 
O.WE tW 

OOOE tW 
O.WE tW 
O.WE to0 
O.WE to0 
OWE to0 
O.WE +W 
O.WE to0 
OOOE to0 
O.WE tW 

OJJOE to0 
O.WE tW 
ODOEtW 
0M)E tW 
OOOE to0 
OOOE to0 
0M)E to0 
O.WE +W 
O.WE tW 

O.WE to0 
OOOE to0 
O.WE to0 
O.WE tw 
O.WE to0 
OWE to0 
O.WE to0 
O.WE to0 
O.WE +W 

127E-04 2.SlE-05 4.05E -06 1.61E-04 

) .a” I> 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 1 OF 2) 

SITE NAME: Site 15 - Spent Acid Storage & Disposal Area 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01121196 

EXPOSURE SCENARIO: RME 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 ug Pb/M DEFAULT 
Indoor AIR Pb Cone: 30.0 percent of outdoor. 
Other AIR Parameters: 

is 
Time Outdoors (hr) Vent. ;a;e M/day) 

l-2 ::“o 3:o 

;:f3 t :: Z-8 
5:o 

2:; 5:: 

Luns3:$- (*’ 
32:0 
32.0 
32.0 
32.0 
32.0 
32.0 

DIET: DEFAULT 

ORINKING UATER Cone: 11.70 ug Pb/l 
WATER Consumption: DEFAULT 

SOIL 8 DUST: 
Soil: constant cont. 
Dust: constant cont. 

2; 

;:f 

2:; 

House Dust <ug Pb/g) 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.0 

Additional Dust Sources: None DE FAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 

MATERNAL CONTRIBUTION: Infant Model 
Maternal BLowI Cow: 2.50 ug Pb/dL 

CALCULATED 6~000 Pb and Pb UPTAKES: 

YEAR 
__---- 
0.5-l: 

YEAR 
-m-v-- 
o-s-1: 

t-z: - : 
S-6: 
6-7: 

Blood Level 
( ug/dL 1 

---em------ 
4.5 

2:: 
4.6 

;:; 
. 

Diet Uptake 
(w/day) 

----------- 
2.52 
2.59 ’ 

FE 
2:82 
3.00 
3.33 

Total Uptake 
(ug/dayl 

m-*-----a--- 
8.24 

:z’: 
13:23 
11.54 
11.41 
11.54 

Water Uptake 
( Wday) 

mm-m--s----- 

::: 

9-E 
3:02 
3.21 
3.28 

Soi l+Dust Uptake 
<w/day> 

__--__---_-- 
i.64 
7.25 
7.34 
7.4s 
5.63 
5.11 
4.85 

Paint Uptake 
(ug/day) 

mm--e------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air Uptake 
(ug/dav1 .- -------- 
0.02 
0.03 

X:E 

8% . 
0.09 



IEUBK MODEL - EXPOSURE TO LEAD (PAGE 2 OF 2) 

SITE NAME: Site 15 - Spent Acid Storage 8 Disposal Area 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01121/96 

EXPOSURE SCENARIO: RME 

LEAD 8.99d 
8 2 4 6 8 1 

Cutoff: 18.8 us/dL - 
% About: 3.24 
% Below: 96.76 
C. Mean: 4.3 

12 14 X6 18 20 22 
BLOOD LEAD CONCENTRATION <us/dL> 

0 to 84 Months 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - SOIL (MG/KGl 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
Ethylbentene 
Toluene 
Trichloroethene 

lxposure (2) Pollutant Mobility (2) 
Residential 1 Industrial GAIGAA I GB 

10.1 10.1 

I 0.002 I 0.002 I 56 I 520 I 0.1 I 1 

Maximum 
0.003 
0.003 

Average of 
Positive Hits 

0.003 
0.002 

Direct E 

500 
500 

1000 I I 
1000 I 20 I $7 

.._... -. -_..._..- _._ _- _._ _- I --- -. . 
Xylenes (total) 0.026 0.026 5;; I 1000 19.5 19.5 
2-Methvlnaohthalene 0.029 0.029 
Acenaphthene 0.33 0.21 - 

Anthracene 0.97 0.65 1000 2500 40 400 
Benzo(a)anthracene 2.2 1 .o 1* 7.8 1 l 1 * 

8enzofa)twrene 1.6 0.7 I* I* 1* 1 * 
Benzofblfluoranthene 2.2 0.9 1* 7.8 1 * 1 l 

Benzo(g,h,i)perylene 0.8 0.39 
Benzo(kIfluoranthene 0.57 0.45 8.4 78 1 1 
Benzoic acid 0.04 0.036 

I 

Bis(2-Ethylhexyl)phthalate 0.2 0.20 44 410 1 11 
Carbazole 0.64 0.36 - 

Chrysene 1.8 0.9 
Dibenzo(a,h)anthracene 0.091 0.091 
Dibenzofuran 0.27 0.20 
Fluoranthene 3.705 1.2 1000 2500 5.6 56 
Fluorene 0.48 0.36 1000 2500 5.6 56 
Indeno(l,2,3-CdIpyrene 0.83 0.52 - 

Naphthalene 0.037 0.037 1000 2500 5.6 56 
Phenanthrene 3.2 1.7 1000 2500 4 40 
Pyrene 3.3 1.1 1000 2500 4 40 
4,4’-DDD 0.19 0.19 
4,4’-DDE 0.055 0.055 
4,4’-DDT 0.13 0.13 
Aluminum 15900 11288 
Antimonv 4.3 4.3 27 8200 

El 5-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (I) (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - SOIL (MO/KG) 
NSB-NLON, GROTON, CONNECTICUT 

A”...m.T:,. 
Parameter Maximum 

e9 

Average of Direct Exposure (2) 
Positive Hits Residential 1 Industrial 

RA 10 I 10 

Pollutant Mobility (2) 
GAIGAA GB 

r-v DGI IIb I V.” I “. . I .- I .- 

nnri, rm I 101 I Ali I 4700 I 1.4E+5 “aI lull, .“. .- . -- 
t 

Beryllium 1 0.56 2 I 2 
e--I-:. .- A3 IQ RA 1000 

Footnotes: . ̂  . . 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

-\-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - UNFILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Pnrnmatar . -.v..*..m-. 

Carbon disulfide 
1,4-Dichlorobenzene 
Bis(2-Ethylhexyljphthalate 
Di-N-butyl phthalate 
Naphthalene 
Phenanthrene 

Madmum ._.I._ . . . . -.-- 

3 
1 

45 
0.9 

1 
0.6 

Average of I I Groundwater I Surface Water 1 
Pasiti _ --.-lve Hits State MCL (2) Protection (3) Protection (3) 

3 
1 75 75 26000 

13 6* 2” 59 
0.60 700 120000 

1 280 
0.55 200 0.077 * . ..-.. - ..-... -..- 

Heptachlor 0.54 0.54 0.4 * 0.4 l 0.05 * 
Aluminum 4210 1334 
Antimony 3.6 3.6 6 6 86000 
Arsenic 1.7 1.5 50 50 4 . ..-- . ..- 
Barium 125 57 2000 1000 
Boron 73.2 58.4 
Cadmium 5.3 3.1 5” 5* 6 
Calcium 31900 23955 
Chromium 5.9 3.1 100 (5) 50 (51 110 (6) 
Cobalt 10.8 4.6 
Copper 12.8 I 8.3 1300 48 
lrnn 7110 I 1326 

Ul B-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - UNFILTERED GROUNDWATER (UG/L) 
NSB-NLON, GROTON, CONNECTICUT 

Footnotes: 

1 * - Indicates that maximum detection exceed this standard. 
2 Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 

Environmental Health. 
3 CTDEP, December 13, 1995. 
4 Cis-1,2-dichloroethene. 
5 Chromium (total). 
6 Chromium (hexavalent). 
7 Current Connecticut Department of Public Health and Addiction Services Action Level. 
8 Notification Level. 



I .  SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - FILTERED GROUNDWATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Groundwater Surface Water 
Parameter Maxlmum Positive Hits State MCL (2) Protection (3) Protection (3) 

Aluminum 2980 751 

Antimony 14.3 14.3 6* 6’ 86000 
Barium 86.1 50.0 2000 1000 

Beryllium 1.5 1.5 4 4 4 
Boron 62.3 43.3 

Cadmium 5.5 5.0 5’ 5* 6 
Calcium 31100 23982 

Chromium 3.4 3.3 100 (5) 50 (5) 110 (6) 
Cobalt 9 6 

Copper 11 5 1300 48 
Iron 2720 513 
Magnesium 9340 4773 
Manganese 3080 729 5000 (7) 

Nickel 10.6 10.6 100 100 880 
Potassium 6640 4226 
Sodium 68900 41736 28000 (8) * 

Zinc 450 132 5000 123 * 

w 
Footnotes: 

1 
2 

* - Indicates that maximum detection exceed this standard. 
Maximum Contaminant Level. Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II 
Environmental Health. 

CTDEP, December 13, 1995. 
Cis-1,2-dichloroethene. 
Chromium (total). 
Chromium (hexavalent). 
Current Connecticut Department of Public Health and Addiction Services Action Level. 
Notification Level. 

Fl B-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - SEDIMENT (MG/KG) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exoosure (21 I Pollutant Mobilitv (21 I 
Parameter Maximum Positive Hits R ;esidential I- hdustrial. I GA/GAA 1 

Anthracene 0.025 0.025 1000 I 2500 I 40 I 400 I 
I 

1 . _. _. _ _ - 

Benzolajanthracene 0.1 0.10 1 I 7.8 I 1 I 1 
~en7nlalnvmni3 0.076 0.075 1 1 1 1 I”. .-“,“,y,. -. .” -.-_ - -.-- - 

Benzo(b)fluoranthene 0.1 0.10 1 7.8 1 1 
Benzo(o.h.i\nervlene 0.071 0.071 L _.._ - . . , -.,.-..- .o, ‘I- I 
Benzo(k)fluoranthene 0.09 I 0.090 8.4 I 78 I 1 I 1 
Benzoic acid 0.76 0.26 -.-- -.-- I I 

“.... -.“--.- 
0.022 0.022 I I 

Chrvsene 0.12 0.12 
ICarhadn 

-‘.. , --..- 

Di-N-butyl phthalate 0.14 0.14 1000 2500 14 140 
Di-N-octyl phthalate 0.037 0.037 1000 2500 2 20 
fXmnthvl nhthalate 0.99 0.99 

-....--.. 

I’ r-“-“--‘---- I I I 

Fluoranthene I 0.25 I 0.25 I 1000 I 2500 I 5.6 I 56 1 1 .- _._.._.. -..- , Indeno(l,2,3-Cdjpyrene 0.078 I 0.078 I I I I - 
Phonanthrena 0.71 0.21 1000 2500 4 40 
II ..-..- I ..“.IUII..IIY1.” I -.- . I 

-.-. 
I I I 

Pvrnnn 0.2 I 0.20 I 1000 I 2500 I 4 I 40 I 
4;4’-DD _ 
Endosulfan sulfate 0.01 0.010 
Heptachlor 0.0025 0.0025 0.14 1.3 0.013 0.013 
All IminI Irn 2160 2160 
lz rnnnia I 1.2 I 1.2 I 10 I 10 I - I - I , . . --. ..- 
Barium 24.2 24.2 4700 1.4E+5 
Beryllium . 0.26 0.26 2 2 
Calcium 1200 1200 
Chromium 7.7 7.7 100 (6) 100 (6) 
Copper 6.9 i 6.9 ::. ’ 2500 7.6E+4 

.Irnn * 4500 , 4500 - - - - , , , I , ..-.. f 
Lead 18.1 18.1 500 1000 
Magnesium 1400 1400 

‘-\ST.XLS 
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SUMMARY OF COMPARISON TO STATE STANDARDS (11 (Continued) 
SITE 15 SPENT ACID STORAGE AND DISPOSAL - SEDIMENT (MO/KG) 
NSB-NLON, GROTON, CONNECTICUT 

Average of Direct Exposure (2) Pollutant Mobility (2) 
Parameter Maximum Positive Hits Residential Industrial GA/GAA GB 

Manganese 75.7 75.7 - 

Nickel 5 5 1400 7500 
Potassium 731 731 - 

Sodium 217 217 
Vanadium 5.3 5.3 470 1.4E+4 
Zinc 22.8 22.8 2E+4 6.1E-t5 

Footnotes: 

1 * - Indicates that maximum detection exceeds this standard. 
2 CTDEP, December 13, 1995. 
3 Cis-1,2-dichloroethene. 
4 1,3-Dichloropropene (total). 
5 Chlordane. 
6 Chromium (hexavalent). 

15-ST.XLS 



APPENDIX F.16 

THAMES RIVER 



Chemical 
Frequency of 
Detection (1) 

Range of Range of 
L~a$~u~f Nondetects (21 

AWQC (3) BCF (4) 
Estimated Max Risk-based COC Risk-based COC 

Detection (1) 
(UfllL) (L/kg) 

Finfish Cone (6) Screening Level For Screening Level for 
Selected as COC7 Rationale 

(LlglL) (uglLl fmglkg) Fish (6) (mglkgl Water 17) fug/L) 
(Tissue/Water) ITissueMlater) 

Trichioroethene 

Butyl benzyl phthalate 

Di-n-butyl phthalate 

Aluminum 

Barium 

Boron 

Cadmium 

Calcium 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Potassium 

Sodium 

Vanadium 

Zinc 

l/B 3 6SWl 10 2.7 97 0.291 0.29 1.6 YIY 313 

118 0.5 6SWl 10 3000 47000 23.5 27 730 NIN 212 

l/8 0.6 TBSWlS 10 2700 47000 28.2 14 370 N -V/N Jw2 

718 16.3 - 79.6 T3SWl S 14 1 0.0798 140 3700 N/N 212 

111 25.9 TBSWlS 1 0.0259 9.5 260 N/N 212 

818 518 - 2210 T3SW3S - 1 2.21 12 330 NIY 213 

118 10.2 8SWl 2 18 64 0.6528 0.068 1.8 Y/Y 313 

818 50900 - 176000 T3SW3S 1 176 NIN l/l 

818 95.9 - 425 T3SWlS - 1 0.425 41 1100 NIN 212 

318 1 - 1.5 TISWlAS 1 - 10 50 1 0.0015 15 (81 N/N 112 

818 128000 - 57500 T3SW3S 1 575 NIN 111 

818 16.7 148 - TBSWl8 1 0.148 e8tF s,L& l-B-#3 NIY 213 

818 0.24 - 0.49 8SWl 0.14 1 0.00049 0.041 1.1 NIN 212 

818 48700 288000 - T3SW3S 1 288 NIN 111 

818 118000 - 59800 T3SW3S 1 596 N/N l/l 

218 5.3 - 8.9 TOSWlAS 5 1 0.0069 0.95 28 N/N 212 

118 6.7 T3SWl S 2 47 0.3149 41 1100 NIN 212 

Footnote: 

1 Sample and duplicate Considered to be separate samples. 

2 Sample-specific. 

3 Ambient Water Quality Criteria for water andlor inorganics (USEPA, June 14, 1991 I. 

4 Bioconcentration factor (presented in Section 3.2). 

5 Maximum surface water cocnetration (mglL) multiplied by BCF (Llkg). BCF assumed to be 1 .O for various metals 

6 For fish ingestion, based on target hazard quotient of 0.1 or incremental cancar risk of lE-8 IUSEPA, Region III, 

October 20, 1995). 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 @f’A %cjQ 1 dot5 nO+ QdhCafG ~“alTt+fiV& 

7 For drinking water ingestion, (USEPA, Region Ill, October 20, 19951. 

8 Federal Action Level for drinking water. 

TRUS-COC.XLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATION 
THAMES RIVER - UNFILTERED SHALLOW SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

Chemical I Maximum I Average I 

TRUS-EXP.XLS 





SUMMARY OF COC SELECTION 
THAMES RIVER - FILTERED SHALLOW SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

Aluminum 115 14 6SWlS 14 

Barium 515 5.8 - 7.8 TBSWlAS - 

leoron- -~~ I ~~-1~~1560-2160 t aSWlS 1 - 1 - 515 

Calcium 5/5 

Chromium (t&l) 115 

Magnesium 5/5 

Manaanese 515 

130000 - 17700 aswls 

3.1 aswls 3 170 

41 I 000 - 57860 aswls 

19.9 - 25.9 6SWlS i 

-- Potassium 5/5 I a3000 - 28900 aswl s I - 

Vanadium 315 4.05 - 5.8 aswl s 6 

1 0.014 140 3700 N/N 111 

1 0.0078 9.5 260 N/N l/l 

1 I 2.16 1 12 I 330 I N/N I 111 

1 177 N/N l/l 

16 0.0496 0.68 (8) 16 (8) NIN 212 

1 578 N/N l/l 

1 0.0259 7r6a a*iz +8-5R NIN l/l 

1 289 N/N I 111 

1 0.0058 0.95 26 N/N 111 

Footnote: 
CL.3 
cl 
c3 1 Sample and duplicate considered to be separate samples. 1 Chemical detected in unfiltered samples; unfiltered results used in risk assessment. 

c 2 Sample-specific. 2 Chemical not detected in unfiltered samples; maximum greater than or equal to COC 

CJ 3 Ambient Water Chrality Criteria for water and/or inorganics (USEPA, June 14, 1991). screening level. 
m 

4 Eioconcentration factor (presented in Section 3.2). 

5 Maximum surface water cocnetration tmg/LI multiplied by BCF (L/kg). BCF assumed 

to be 1 .O for various metals. 

6 For fish ingestion, based on target hazard quotient of 0.1 or incremental cancer risk 

of 1 E-6 (USEPA, Region lrl. October 20, 1995). 

7 For drinking water ingestion, (USEPA, Region Ill, October 20, 1995). 

a Hexevalent chromium. 

TRFS COC.XLS 





I iron 

(Potassium 

SUMMARY OF COC SELECTION 
THAMES RlVER - UNFILTERED BOTTOM SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

l/J 0.14 T3SW2B 0.1 0.76 310 

J/7 2430 - 3330 6SWlB 1 

J/7 191000 - 26100 ESWIB 1 

717 61 - 90.2 T3SWlBB - 1 0.0902 41 1100 NIN 212 

7/7 630000 - 66600 8SWlB 1 858 N/N l/l 

717 6.2 - 15.7 TBSWIBB - 1 0.0157 648 382 +3-m N/N 212 

717 16 - 0.39 -1 T3SW2B 1 - I 0.14 I 1 

7/J 324000 - 50300 8SWlB 1 

717 17000 - 673000 T3SWl BB - 1 

317 5 - 6.9 T3SWlBB 5 1 

I I 
0.0434 I N/N 111 

3.33 I 12 330 N/N 213 

0.00039 0.041 1.1 NIN 212 

503 N/N 111 

6730 NIN 111 

0.0069 0.95 26 NIN 212 

CIFootnote: 

a 

c3 
1 

c 
Sample and duplicate considered to be separate samples. 

G 2 Sample-specific, 

-4 3 Ambient Water Quality Criteria for water andlor organisms (USEPA, June 14, 1991 I. 

4 Bioconcentration factor (presented in Section 3.2). 

5 Maximum surface water cocnetration tmg/L) multiplied by BCF K/kg). BCF assumed 

to be 1 .O for various metals. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Surface water results used in risk assessment to address risks to human receptors. 

6 For fish ingestion, based on target hazard quotient of 0.1 or incremental cancer risk 

of 1 E-6 (USEPA, Region Ill, October 20, 1996). 

7 For drinking water ingestion, (USEPA, Region Ill, October 20, 1995). 

TRUB-COC.XLS 





SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATION 
THAMES RIVER - UNFILTERED BOTTOM SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical I Maximum I Average 1 
Organics (ug/LI 

IEndrin aldehyde I 0.14 I 0.065 I 
lnorganics tug/L) 
Boron 
Calcium 
Iron 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Vanadium 

3330 2960.8333 
26 1000 230500 
88.15 69.9417 

858000 762916.6667 
14.25 8.8583 
0.39 0.3233 

503000 429083.3333 
3711500 1190416.667 

6.7 3.775 

000lJd9 
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SUMMARY OF COC SELECTION 
THAMES RIVER - FILTERED BOTTOM SURFACE WATER 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

I I I I 
Range of Range of 

AWQC (31 BCF 14’ 
Estimated Max Risk-based COC 

Frequency of 
Detection ‘1’ 

Detection ‘1’ L~e~~~up Nondetects (2’ 
lugILl H-lkgl 

Finf’sh Cone ISI Screening Level Fc 

(uglLI (uglLf (mglkg) Fish (61 (mglkgl 
I 

Barium 

Boron 

212 5.2 SW1 B18SWl - 1 6.0052 9.5 260 NIN I 212 

212 2580 - 3210 8SWlB 1 3.21 12 330 N/N l/l 

Calcium 212 208000 - 25800 8SWl B 1 258 N/N 111 

Chromium 0 61 112 3.4 6SWlB 3 170 16 0.0544 0.68 (61 18 (8) N/N 212 

Magnesium 212 680000 - 85200 8SWl B 1 852 N/N 111 

Manganese 112 16.2 6SWl B 8.6 1 0.0162 .asat?,L +6-t% NIN 111 

Potassium 212 363000 - 49900 6SWl B 1 499 NIN 111 

Footnote: 

0 1 Sample and duplicate considered to be separate samples. 

0” 2 Sample-specific. 

cz 3 Ambient Water Quality Criteria for water and/or inorganics (USEPA, June 14, 1991). 

---\ 4 Bioconcentration factor (presented in Section 3.2). 

-J 5 Maximum surface water cocnetretion (mg/L) multiplied by BCF (L/kg). BCF assumed 

to be 1 .O for various metals. 

1 Chemical ddetected in unfiltered samples; unfiltered results used in risk assessment. 

2 Chemical not detected in unfiltered samples; maximum is greater than or equal to 

the COC screening level. 

6 For fish ingestion, based on target hazard quotient of 0.1 or incremental cancer risk 

of 1 E-6 (USEPA, Region III, October 20, 1995). 

7 For drinking water ingestion, (USEPA, Region Ill, October 20, 19951. 

8 Hexavalent chromium. 

TRFB-COC.XLS 





SUMMARY OF COC SELECTION 
THAMES RIVi% - CLAMS (MGIKG) (I) 
NSB-NLON, GROTON, CONNECTICUT 

Silver l/3 1.1 BVCZ 0.1 0.68 Y 3 

Sodium 313 4390 - 4740 BVCl N 1 

Vanadium 213 0.22 - 0.56 BVC2 0.15 0.95 N 2 

Zinc 313 18.1 - 34.6 BVC2 41 N 2 

1 Results presented in mglkg unless otherwise noted. 

2 Sample and duplicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment. 

3 Sample-specific. 

4 For fish ingestion, values are based on a target hazard quotient of 0.1 or 

an incremental cancer risk of 1 E-6 (USEPA Region III, October 20, 1995). 

5 Total chlordane. 

6 Hexavalent chromium. 

1 No toxicity criteria available; exposure to chemical will be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

4 DsEPA RLgim I does rlol ad&x&z q~c\t;~b~kcra~cEl.hC;vr 
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SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATION 
THAMES RIVER - CLAMS 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organics tug/kg) 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl)phthalate 
gamma-Chlordane 
Heptachlor 
lnorganics (mg/kg) 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium (f&j ) 
Copper 
iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

I Maximum I Average I 

5400 2200 
570 300 
82 102 
2.1 6.3667 
2.1 4.2 

6.7 5.3667 
0.86 0.6933 
0.59 0.28 
2580 1645 
4.1 2.16 
7.5 5.6667 
48 41.5 

790 757.6667 
15.1 9.4333 
1.7 1.4 

2020 7 990 
0.95 0.5267 
1.1 0.4 

4740 4516.6667 
0.58 0.2917 
34.6 24.1667 

uuulJ15 
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SUMMARY OF COC SELECTION 
THAMES RIVER - OYSTERS (MG/KG) (I 1 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Bis(2-ethylhexyllphthalate 

Heptachlor 

Aluminum 

Arsenic 

Frequency of Range of Location of Range of Risk-based COC Selected 
Detection (2) Detection (2) Maximum Nondetects (3) Screening Level (4) as COC? 

Rationale 

315 0.089 - 0.16 BV04 0.0825 0.23 N 2 

515 0.002 - 0.0031 BV04 0.0007 Y 3 

415 33.6 - 40.6 BV03 5.275 140 N 2 

515 0.9 - 1.5 BV03 0.041 Y 3 

Nickel 515 0.6 - 1.1 BV03 2.7 N 2 

Potassium 515 1760 - 2480 BV03 N 1 

Selenium 515 0.32 - 0.42 BV03 0.68 N 2 

Silver 515 0.79 - 2.5 BV04 0.68 Y 3 

Sodium 515 2720 - 5020 BV03:D N 1 

Vanadium Z/5 0.16 - 0.2 BV02 0.0376 0.95 N 2 

Zinc 515 1210 - 2960 BVO2 41 Y 3 

Footnotes; 

1 Results presented in mg/kg unless otherwise noted. 

2 Sample and du,plicate counted as separate samples. Non-validated, rejected, 

composite, and excavated samples/results not used in risk assessment 

3 Sample-specific. 

4 For fish ingestion, values are based on a target hazard quotient of 0.1 or 

an incremental cancer risk of I E-6 (USEPA Region Ill, October 20, 19951. 

5 Hexavalent chromium. 

1 No toxicity criteria available; exposure to chemical will’ be 

addressed in uncertainty section of risk assessment. 

2 Maximum is less than the COC screening level. 

3 Maximum is greater than or equal to the COC screening level. 

.q Wz$'A fbjk I dm rkk sdwate yhWivii c&+&d 
UC &is ChMCd- 
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f-7 SUMMARY OF MAXIMUM AND AVERAGE CONCENTRATION 
THAMES RIVER - OYSTERS 

NSB-NLON, GROTON, CONNECTICUT 

I Chemical 
Organ& lug/kg) 
Bis(2-ethylhexyl)phthalate 
Heptachlor 
inorganics (mg/kg) 
Aluminum 
Arsenic 

Maximum 

160 
3.1 

37.9 
1.2 

I Average I 

I 128 
2.4025 

I 33.5688 
1.1375 

I 1.3 I 1.125 
0.92 0.7988 I 

Calcium 3150 2062.75 
Chromium (j&l) 1.4 1.25 
CoDper 253 15 1.7875 
Iron 79.1 70.1 
Magnesium 662.5 608.625 
Manganese 3.2 2.925 
Nickel 0.96 0.7675 
Potassium 2330 2080 
Selenium I 0.41 I 0.36 
Silver 2.5 1.9113 

6 

Sodium 3920 3545 
Vanadium 0.2 0.1275 
Zinc 2960 2048.75 

TROY-EXP.XLS 





RISK ASSESSMENT SPREADSHEET - INGESTION OF CLAMS 

SITE NAME: Thames Riwr 
LOCATION: NSB-NLON, Groton. CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES ‘THROUGH INGESTION OF CLAMS ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

I 
EXPOSURE SCENARIO: Recreational Adult User; CTE 

REFERB(CE: EPA DECEMBER 1969 

RELEVANT EQUATION: IEX= (CxIRxFIxEFxED)/(BWxAT) 

ASSUMPTIONS: C = CONCENTRATION IN CLAM (MG/KG) 
IR = INGESTION RATE (KG/MEAL): 
FI I FRACTION INGESTED FROM CONTAMINATED SOURCE: 

(DIMPISIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): 
ED = EXPOSURE DURATION (YEARS): 
BW = RECEPTOR BODY WEIGHT (KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOQENS: 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 

I DETERMN4E CONVERSION FACTORS: 

ANNUAL AVERAGE INTAKE: CFI = 1.37E-05 
LIFETIME AVERAGE INTAKE: CF2 = 1.77E-06 

I 



3ISK ASSESSMENT SPREADSHEET - INGESTION OF CLAMS (PAGE TWO) 
rhames Rhrer 
XPOSURE SCENARIO: Recreational Adult User; CTE 
:NCULATE DOSES: ANNUAL 

AVERAGE DOSE 
:H EMICAL C (MGIKG) (MGIKGIDAY) 

‘rlchloroethene 0 O.OOEtOO 
Ii-n-butylphthalate 0 O.OOEtOO 
leptachlor 0.0021 2.66E-06 
keenlc 5.4 7.42E-05 
:admkrm 0.26 3.65E-06 

:tromium 

LlFf3tME 
AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIDAY) (MGIKGIDAY) (KG-DAYIMG) INDM CANCER RISK 

O.OOEtOO B.OOE-03 l.lOE-02 O.OOEtOO O.OOEtoo 
O.OOEtOO l.OOE-01 O.OOE+OO O.OOE too 
3.71 E-09 5.00E-04 4.50EtOO 5.77E-05 1.67E-06 
9.54E-06 900E-04 1.50EtOO 2.47E-01 1.43E-05 
4.95E-07 5.00E-04 7.69E-03 O.OOEtOO 

nanganese 
ielenlum 
;ilver 
ino 

9.4 1.29E-04 1.66E-05 - z.$E-2 
0.53 7.26E-06 9.36E-07 5:00E-03 1.46E-03 O.OOEtOO 

0.4 5.50E-06 7.07E-07 S.OOE-03 l.lOE-03 O.OOEtOO 
0 O.OOEtOO O.OOEtOO 3.00E-01 O.OOEtOO O.OOEtOo 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOE too 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOE+oo O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO O.OOEtOO 
O.OOEtoO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOE to0 O.OOEtOO O.OOE to0 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoo 
O.OOEtOO O.OOEtoO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEt00 O.OOEtOO O.OOEtOO 
O.OoEtoO O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOo 



CT 
c 
c3 

RISK ASSESSMENT SPREADSHEET - INGESTION OF OYSTERS 

SITE NAME: Thames River 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET.’ 
EXPOSURES THROUGH INGESTION OF OYSTERS ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

EXPOSURE SCWARIO: Recreational Adult User: CTE 

REFERENCE: EPA. DECEMBER 1969 

RELEVANT EQUATION: IEX= (CxlR xFIxEFxED)/(EWxAT) 

i ASSUMPTIONS: C = CONCENTRATiO+d IN OYSTER (MO/KG) 
IR = INGESTION RATE (KG/MEAL): .i. :::.o,go? 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: . . . ..::; > : o.6 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): .:. ..::. :: z&j 

ED = EXPOSURE DURATION (YMRS): :..:.;,.i -9 

BW = RECEPTOR BODY WEIGHT (K5): ..70 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: . . . .’ $265 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 25550 

I DErERMlNE CONVERSION FACTORS: 

c 
Fcr I 

ANNUAL AVERAGE INTAKE: CFI = 1.37E-05 
LIFETIME AVERAGE INTAKE: CF2 = 1.77E-06 

I 



RISK ASSESSMENT SPREADSHEET - INGESTION OF OYSTERS (PAGE TWO) 
rhames River 
EXPOSURE SCENARIO: Recreational Adult User; CTE 
Y’lCULATE DOSES: ANNUAL 

AVERAGE DOSE 
:H EMICAL C (MGIKG) (MO/KG/DAY) 

LlFETtME 
AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MO/KG/DAY) (MGIKGIDAY) (KG-DAY/MG) INOM CANCER RISK 

rriohloroethene 0 O.OOEtOO O.OOEtOO 6.00E-03 1. IOE-02 O.OOEtOO O.OOEtOO 
Ii-n-butylphthalate 0 O.OOEtOO O.OOEtOO l.OOE-01 O.OOEtOO O.OOEtOO 
ieptachlor 0.0024 3.30E-06 4.24E-09 !IOOE-04 4.50EtOO 6.59E-05 1.91E-06 
ksenlc 1.1 1.51E-05 l.Q4E-06 3.00E-04 1.50EtOO 5.04E-02 2.91E-06 
:admtim 0.6 l.lOE-05 1.41E-06 5.00E-04 2.20E-02 O.OOEtOO 

Km 
danganese 
;elenlum 
;ilva 
Iinc 

O.OOEtOO 
1.9 2.61 E-05 3.36E-06 !XOOE-03 5.22E-03 O.OOEtOO 

2050 2.62E-02 3.62E-03 3.00E-01 9.39E-02 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OoEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtoO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

_ O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
j O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

c O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

- O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 6.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

‘( O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
; ‘, O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
L. ;‘. O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOE to0 O.OOEtOO 
a: O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

w 1,778-i 2.93E-06 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FINFISH 

SITE NAME: Thames River 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAL CANCER RISK.9 ARE CALCULATED BY MIS SPREADSHEET. 
D(POSURES THROUQH INGESTION OF OYSTERS ARE CONSIDERED. 
ASSUMPTIONS ARE OUTLINED BELOW. 

MPOSURE SCWARIO: Recreational Adult User; CTE 

REFERBJCE: EPA DECEMBER 1969 

RELEVANT EQUATION: lM=(CxIRxFIxEFxED)/(BWxAT) 

ASSUMPTIONS: C = CONCENTRATION IN FISH (MG/KG) 
IR = INGESTION RATE (KG/MEAL): ‘.. . ..0.009~. 
FI = FRACTlON INGESTED FROM CONTAMINATED SOURCE: .:: “.: ‘:..QJ 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): -.. :. gjq 

ED = MPOSURE DURATION (YEARS): 
. . . . . . .::.: .,. . : . . 9 

BW = RECEPTOR BODY WEIGHT (KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 

c-.. 
I c, DETERMNE CONVERSION FACTORS: 

r. CFl = 4.35E-05 
C 

ANNUAL AVERAGE INTAKE: 
LIFETIME AVERAGE INTAKE: CF2 = 5.59E-06 

KJ 

mt I 



e 

RISK ASSESSMENT SPREADSHEET - INGESTION OF FINFISH (PAGE TWO) 
Thames River 
EXPOSURE SCBJARIO: Recreational Adult User: CTE 
CALCULATE DOSES: ANNUAL 

AVERAGE DOSE 
CHEMICAL C (MG/KG) (MG/KG/OAY) 

Trichloroethene 0.29 1.26E-05 
Di-n-butylphthalate 26 1.22E-03 
Heptachlor 0 O.OOEtOO 
Arsenic 0 O.OOEtOO 
Cadmium 0.65 2.63E-05 

Ciromium 0 O.OOE too 

Manganese 0 O.OOEtOO 
Selenium 0 O.OOEtOO 
Silva 0 O.OOEtOO 
Zinc 0 O.OOEtOO 

O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtoO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

LIFETIME 
AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIDAY) (MGIKGIDAY) (KG- DAY/YG) INDM CANCER RISK 

1.62E-06 6.00E-03 l.lOE-02 2.10E-03 1.76E-06 
1.57E-04 l.OOE-01 1.22E-02 O.OOEtOO 
O.OOEtOO 5.00E-04 4.50EtoO O.OOE to0 0.00Et00 
O.OOEtOO XOOE-04 MOE+00 O.OOEtOO O.OOEtOO 
3.64E-06 5.00E-04 5.66E-02 O.OOEtOO 

-l66ee2 
5:00E-03 

U.ClOW--T 
0.00Et00 0.00EtOO 

n-l- qQg+& uumFuo-- 
o.OOEtOO 6-6w-m- l.rll?2 800EtOO &OOEtOO 
O.OOEtOO 5:00E-03 O.OOEtOO O.OOEtOO 
O.OOEtOO 5.00E-03 O.OOEtOO O.OOEtOO 
O.OOEtOO 3.00E-01 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO o.oOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 0.00E+00 O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE too O.OOEtOO O.OOE to0 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOE to0 O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

7.00E-02 l.TBE-08 



SK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURE5 

IE NAME: lhames Rka 
XATION: NSB-KON, 0otm. CT 
4TE: OlIJ9/9S 

MD INIJKiES AND INCRMENTAL CANCERRISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS. 
VO EXPOSURE ROUTES ARE CONSIDERED: INCIDENTAL INGESTION AND DERMAL CONTACT. 
ISUMPTlONS ARE OUILINED BROW. 

I(POSURE 5CENARIO: Recreatimal Adult User (Watefskkn). CTE 

GESTION: IEX = (CxCRxETxEFxEDY(BWxAT) 

WHER: C = SURFACE WATER CONCENTRATION (MGR) 
CR - CONTACT RATE &/HR) 
ET = EXPOSURE TlME (HAScEVENl) 
EF - EXPDSLRE FREQUENCY (EVENTS/YEAR) 
ED = EXPOSURE DLRATION (YEARS) 
BW - BODY WEIGHT F(G) 
AT - AVERbGINGTlME (DAYS) 

iRMAL CONTACT: DAD = (DAevm t x EV 5 ED x EF x A)/@W x ATI 

WtiEl’Ez DAD P DEAMALLY ABSORBED DOSE (MGKG/UAY) 
DAevent -ABSORBED DOSE PER EVENT (MG,CM’%!iEVENT) 
EV - EVENT FREQUENCY (EVENTSDAY) 
ED = EXPOSURE DLRATION (YEARS) 
EF - EXPOSWE FREQUENCY (DAYS/YEAR) 
A = SKIN SURFACE AREA AVAIlABLE FOR CONTACT (CM’%?) 
BW - BODY WEIGHT WQ) 
AT = AMRAGING TIM tKIAYS) 

PUTPARAMETERS: 

QESTION: DERMAL CONTACT: 

CR: 
ET: 
EF: 
ED: 
Bw: 
AT(NOCNF 
AT(CAA): 

0.05 CONVERSION EV: 
2.6 FACTOR (NONCAR) - 4.07E-05 ED: 

e r=F. 
i CONVERSION A:’ 

70 FACTOR (CARCIN) = 5.23E-OS twmt: 
3285 SW: 

25550 AT(NON): 
AT(CAR): 

FOR INCftGANICS: DAwmt = KpxCxtawitxCF 
FOR ORGANCB: IF m’ent < t’, DAmwt - ZKp~C~CFx(BT~1Wenln.141532%4)“0.6 

IF bent > P, DAwent = Kpx CxCF x ((twmW(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp - PERMEABLRYCOEFFIUENTFROM WATER fZM,+iR) 
C = CONCENTRATION (x CHEMICAL IN WATER (MG/L) 
lmmt - DURATlON OF EVENT (HWEVENT) 
CF = CONVERSION FACTa (loo0 cM”3A) 
1’ . TIME IT TAKES TO REICH STEADY -STATE (HOUR) 
T = LAG TIM (HOUR) 
B - PARTR’IONING CONSTANT DERVIDED BY BUNGE MOOR (MMENSIOKESS) 

t 
9 
B 

2cQm 
2.6 
70 

3295 
25550 

CONVERSION 
FACTOR (NONCAR) - B.PBE+OO 

CONVERSION 
FACTOR (CARCIN) = 6.056-01 

J 



--___- 

WK A88EBSMENT SPREADSHEET - BUffAcE 
hmtr Ah 

WAlER En’OSURES (PAM TWO) 

IXPOIURE BCENARIO: Rme~llmml Adult Uar (Waetskb~), CTE 

CONC. Ftwl) 

0003 
1.08 

0.0023 
0.0307 

ORMNIC OR 
INORQANIO? I* ()lA) 1 WI? KP (CWtWV 

0 t3oEtoo 53X-01 
I 

1.8oE-02 

1 

l.OOE-0.3 
l.ooE-03 
1.oE-Ltl 

II 

2.(ME-02 

CtAaUlt 

l.77E-07 
42eE-05 
5wtE-02 
l.OlE-07 
O.WE+OO 
0WE400 
0.OEtOO 
0.OQtOa 
OOOE+OO 
oux400 

oocEtoo 
O.OOE+aO 
0.OOEtOO 
0.OCfZ400 
O.OE4W 
OOCEtOO 
o.ocE 400 
o.ocE too 
0.aEtoo 
o.ocEtoo 
o.aEtoo 
o.ofEtoo 
o.ocs+m 
0.ocE400 

o.oaTtoo 
o.aEtoo 
o.ooEtoo 
o.ooEtoo 
o.ooEtoo 
0.oQ*oO 
o.ocstoo 
o.OQtm 
o.occtoo 
o.ocEtoo 
OOCE400 
O.OEQ+OO 
O.lXE+OO 
o.wtoo 
o.ocetoo 
o.ocE4lm 

o.ooE tw 
0.OEtOO 
o.aE rDO 
o.oQtoo 
o.oEtoo 
0.OCStOO 



IIBK ASSESSMENT SPREADSHEET - SURFACE WATER EXJ’OSURES (PAGE THREE) 
hameo Aha 
lXFOSlJRE SCENARiO: Aecreatkmal Adult Uper ~atersklec). CTE 
:ALCUATE DOSES: 

ANNUAL ANNUAL 
INQEBTION DERYN INQESTION DERYK 
DOSE DOSE ml3 FtlD HAZARD INDEX 

:HEMlC!IV 
HAZARD INDEX 

(MQBCQ/DAY) (YCMQIDAY) (MQ/KQ/DAY) 
TOTAL HAZARD 

(MM(Q/DAY) lNGE5TlON DERMK INDEX 

rlchlwoetiene 1.2x-07 l.tlE-06 MB-03 
IOol 

6.ooE-03 P.LME-05 1.85E-04 
8.72E-05 2.66E-05 e.wE-02 

2.0x-04 
43oE-03 5.07E-03 

kdmb m e.WE-06 3.74E-08 .i++fspzp.r;E-5 ;gz 
6.72E-03 

5.ooE-04 +!e#+e+ ImE- 
lmgfnese 1.55s05 6.3oE-07 5~1s032die-2 &is64-z2e-4 fk-34 ~.'j(rE-5 imew 

-me-m 1*64L-3 

o.ocE+m omE+m 
8,75E-4 

O.OCE4W o.oE+m -$jg$ 4,u-+ 

: o.ooE+m o.mE+m O.OE4W 
0 

o.mE+m 
o.ooEtm 

O.OO!Z4W 
o.mE+m O.OCE4W 

0 
o.ocEtw 

o.ocE+m o.oEtm 
o.ooEtm 

o.ocEtm 
0 

o.oEtm 
o.ocE+m O.#X4W 

o.mEtm 
o.ooEtm o.ooEtm 

o.ooE+m 
O.OCE4W 

o.ca3m 
: 

o.m!ztm o.oEtoo 
o.ooEtm o.oE+m 

o.mEtm 
o.mE+m o.ooE+m 

o.otEtm 
o.oE+m 

o.ooEtw 
x 

O.OOE4W o.ooEtm 
o.MKtoo o.cu3m 

O.OCE4W 
o.ooE+w 

0 
o.mE+m 

o.mEtm 
o.ce+m 

o.ooEtm o.mEtm o.ooEtw 
0 o.oE+m O.WE4W 

o.mEtm 
o.ooEtm 

0 
o.oE+m 

o.ooEtw o.mEtw 
o.ooEtm 

o.mEtm 
0 

o.ocEtw 
o.ocE+w 

O.WE4W 
o.mE+m O.OOE4W 

0 
O.OCE4W 

o.mEtm o.cu3m 
O.Mtm 

o.mEtm o.ooE+m 
0 o.mEtm o.oE+m 

o.ooEtm 
o.owtm 

0 
o.oaE+m 

o.mEtm o.ooE+w 
o.ooEtm 

o.mE+m 
0 

o.orJEtm 
O.WE4W 

0.OOE400 
O.OOE4W o.ooEtm o.ooE+m 

0 o.ooE+m 
o.cetm 

o.oEtm o.ooE+m 
0 

o.ooEtw 
o.mEtw o.oEtw 

O.OOE4W 
o.oaEtm o.mE+m 

0 o.ooEtm 
O.OE4W 

o.ooEtw o.ooE+m 
0 

o.mEtw 
o.ocEtm o.mEtm 

o.ocEtm 
o.mEtm o.oEtm 

0 o.ooEtm 
o.oiEtm 

o.ooEtm o.mE+m 
0 

o.mEtm 
o.ot!Etw o.ooEtm 

o.mEtm 
O.OOE4W o.ooE+w 

0 o.ocEtm 
O.OE4W 

O.OE4W o.ooEtm o.mEtm 
0 o.ocE+m 

o.mEtm 
o.mEtm o.oaE+m 

0 
O.CCE4W 

o.ooE+m o.mE+w 
o.wEtm 

o.ooE+w o.ooE+w 
o.ooE+m 

o.mE+w 
o.mEtm 

: 
0mEtm O.OOE4W 

o.ocE+m o.catw 
o.oEtm 

o.mEtm o.me+w 
0 o.ooEtw 

o.wEtm 
o.ocEtm O.WE4W 

0 
o.mEtw 

o.ooEtm o.mE+w 
o.mEtm 

0 
o.ooE+m o.ooE+w o.mE+m 

o.ooE+m o.mEtw 
0 

o.ooE+m o.ooE+w o.mE+m 
o.mE+m O.OOGtW o.ooEtm 

0 
o.oEtm 

o.ooEtw o.ooEtw 
o.mEtm 

O.OCE4W o.ooE+m 
0 o.oaE+w 

o.mEtm 
o.ocEtm o.mEtm 

0 
o.oLEtw 

0.OOE400 o.ooEtm 
o.ooEtm 

o.ocEtm o.ocEtm 
0 o.mEtm 

0.03300 
o.mEtm o.oEtm 

0 
o.ooEtm 

o.ooEtm o.ocE+w 
o.ooEtm 

o.oEtm o.oEtw 
0 o.oEtm 

o.mEtm 
O.CXE4W o.ocEtm O.WE4W o.ooEtw 

o.mEtm o.mEtw 
z 

O.WE4W o.oiEtoo 
o.ooE+m o.ooEtw 

o.mEtm 

0 
O.OCS4W o.mEtw O.OCG4W 

o.ooEtm o.m!ztm o.mEtm 
0 

o.ooEtm 
o.ooEtm o.ooEtw 

o.mEtm 
o.mE+m o.ooE+w o.mEtm 

‘OTK RISK -\.02E-3 - 5,~~~-3 . . 4-#E-e% 4.%E-3 



IISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE FOUR) 
hame Rhea 
:XFUSURE SCENARIO: Rweatimal Adult User (WaterskIer), ClE 
:#LCUATE INCREMENTAL CANCER RISKS: 

:HEYlCN 

LIFETIME AVERAGE 
INGESTICN DOSE 
(MM(GIDAY) 

LIFETIME AVERAQE CSF CSF 
INGESTIDN DERMAL CANCER MS+. 
W%DAY/MQ) (KQIDAYIMQ) INGESTION 

l.loE-02 l.loE-02 

o.ooE+m 

1.73E-10 
o.ostw 

o.ooE+m 

DEAMAL DOSE 
(MQKWDAY) 

CANCER RI% 
DERMAL CON 

1.57E -09 
o.ooftm 

TACT 
TOTAL 
CANCER RISK 

rlchloroeUwne 
,oul 
hdmlr m 
w-= 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

x 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 

0” 
0 
0 
0 
0 
0 
0 
0 

1.57E-09 

1.2E-06 4.81E-09 

1.43E-07 
9.&lE-m 

2.03E-07 

3.45E-06 

9.1cE-08 

1.74E-m 
o.ofxtm 
o.wEtm 
o.ooEtm 
o.%tm 
o.ooEtm 
o.oLxtm 
o.ooEtm 
o.mEtm 
o.ooEtm 
o.wEtm 
o.ooEtm 
o.wEtm 
o.ooEtm 
o.ooEtm 
o.ooE+m 
o.ooE+m 
o.wEtm 

o.mwm 
o.ooE+m 
o.oobm 
o.ooEtm 
o.oDEtw 
o.ooEtm 

o.wEtm o.mEtm 
o.ooEtw o.ooEtw 
o.mEtw o.mEtm~ 
o.ooE+m o.ocEtw 
o.ofstm o.ooEtm 
o.ooE+m o.ow+m 
o.ootztm o.ooEtm 
o.wEtm o.ocwm’ 
o.wEtm o.mEtw 
o.ooEtm o.owm 
o.ooEtm o.ooE+w 
o.ocEtm o.ocEtm’ 
o.wEtm o.mEtw 
o.oowm o.ooEtm 
o.ooE+w o.ooc+m. 
o.mE+m O.mE+m‘ 
o.mEtm o.ooE+m 
o.oobm o.ooEtw 
o.ooEtw o.octztm 

o.mEtw 
o.ooEtm 
o.oEtw 
o.ooEtm 
o.mEtm 
o.mEtw 

o.ux+m 
o.mfs+m 

o.o(lEtm 
o.mEtw 
o.ocEtm 
o.ooEtm 
o.ocEtm 
o.ccEtm 
o.ooEtm 
o.ooE+m 

o.ccstw 
o.ooE+m 
o.mEcw 
o.mEtm 
o.mbm 
o.ooEtm 
o.ocwm 
o.ooEtm 

o.ooE+m 
o.ooEtm 

o.mEtw 
o.oobm 

o.mE+w 
o.wE+w 

o.ooEtm 
o.mEtm 
o.wEtm 

o.oE+w 
o.ooEtw 
o.mfztm 
o.oohm 
o.oobm 
o.mEtm 
o.oobm 
o.ooEtm 
o.ooE+m 
o.ooE+w 
o.mEtm 
o.ooEtw 
o.wEtm 
o.wxtm 
o.ooEtm 
o.oEtw 
o.oowm 
o.ooEtm 
o.ocEtm 

o.ooEtm 
o.mbm 
o.ooEtm 
o.ocsm 
o.ooE+m 
o.miz+m 

o.ooEtm 
o.ooEtm 

o.ooEtm 
o.ooE+w 

o.mE+w 
o.ooEtm 

o.ooEtm 
o.ooEtm 
o.ooE+m 
o.mEtw 
o.mE+m 
o.ooEtm 

o.mE+w 
o.ooEtw. 
o.ocwm: 
o.ocEtm 
o.occ+m 
o.ooE+m” 
o.ooE+w. 
o.mEtm 
o.mEtw 
o.ooam 
o.ooEtm~ 
o.mE+w: 
o.oEtw: 
o.CE+m 

o.ooE+m 
o.oEtw 
o.ocx+m 
o.ooEtm 
o.ooEtm 
o.oc-stm 

o.ooEtm 
o.atm 
o.ooEtm 
o.mE+w 
o.ooE+m 

o.mEtw 
o.ocftm 

o.oowm 
o.ooE+m 

o.ooEtm 
o.ooEtm 
o.owm 
o.wtm 
o.ooEtm 
o.ocwm 
o.oobm 
o.ooEtm 

o.ooEtm 
o.mEtw 
o.ooEtw 
o.ooEtm 
o.ooE+w 
o.mEtm 

o.ootztm 
o.mbm 
o.ocwm 
o.ooEtm 
o.wEtm 
o.ooEtm 

o.wEtm 
o.ocs+m 

o.wtm 
o.ooE+m 

o.mEtw 
o.ooE+m 

o.ooE+m 
o.ocE+w 

o.lxEtm 
o.wEtm 
o.oLlE+w 
o.ooEtm 
o.ccEtw 

o.oobm 
o.ooEtw 
o.ooiz+m 
o.ooEtm 
o.oGE+w 

o.ooEtm o.ooE+w 
o.mEtw 
o.mwm 

o.ooE+m 
o.mEtm 

o.ooEtm 
o.ooE+m 

o.mE+w 
o.ocGtw 

I DTK RISK 1.73E-10 1.57E-08 1.74E-00 

‘\ 
,,I 



RISK ASSESSMENT SPREADSHEET .- INGESTION OF CLAMS 

SITE NAME: Thames Riwr 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAC CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH INGESTION OF CLAMS ARE CONSIDERELI. 
ASSUMPTIONS ARE OURINED BELOW. 

EXPOSURE SCBJARIO: Recreational Adult User; RME 

REFERBJCE: EPA, DECEMBER 1969 

RELEVANT EQUATION: IEX= (CxIRxFIxEFxED)/(BWxAT) 

c 

c2 
cl 
c 
w 

ASSUMPTIONS: C = CONCENTRATION IN CLAM (MG/KG) 
IR = INGESTION RATE (KG/MEAL): .:. .O.ts56- 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: .i 

(DIMENSIONLESS) 
EF = EXPOSURE FREGUENCY (MEALS/YEAR): .. J&j ,, . . :. . . : 
ED = MPOSURE DURATION (YEARS): . . . .. 30 
BW = RECEPTOR BODY WEIGHT (KG): 
AT1 = AVERAGINQ TIME (DAYS), NONCARCINOGENS: 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 

DETERMINE CONVERSION FACTORS: 

2 
ANNUAL AVERAGE INTAKE: CFI = 7.53E-04 
LIFETIME AVERAGE INTAKE: CF2 = 3.23E-04 



RISK ASSESSMENT SPREADSHEET - INGESTION OF CLAMS (PAGE TWO) 
Themes River 
EXPOSURE SCENARIO: Recreational Adult User; RME 
CALCULATE DOSES: ANNUAL 

AVERAGE OOSE 
CHEMICAL C (MGIKG) (MO/KG/DAY) 

LIFETIME 
AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIOAY) (MGIKGIOAY) (KG-OAY/MG) INOM CANCER RISK 

1.1 8.29E-04 3.55E-04 5.00E-03 l.MiE-01 O.OOEtOO 
0 O.OOEtOO O.ooE+OO 3.00E-01 0,OOEtOO O.OOE+OO 

O.OOEtOO 
O.OOEtOO 
o.oOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOO 

O.OOEtOO 
O.OOEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
o.ooEtoo 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 

O.OOEtOO 
O.OoEtoo 
O.OOEtOO 
O.OoEtOo 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOE tO0 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.oOEtOo 
O.OOEtOO 
O.OOEtOo 
0.0oEt00 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
0.00Et00 
O.OOEtOO 
O.OOEtOO 
O.OOE to0 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 
O.OOEtOO 

‘\ 
,i 



RISK ASSESSMENT SPREADSHE- - INGESTION OF OYSTERS 

SITE NAME: Thames River 
LOCATION: NSB-NLON, Groton, CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY MIS SPREADSHEET. 
MPOSURES THROUGH INGESTION OF OYSTERS ARE CONSIDERED. 
ASSUMPTIONS ARE OURINED BELOW. 

EXPOSURE SCENARIO: Recreational Adult User; RME 

REFERENCE: EPA DECEMBER 1999 

RELEVANT EQUATION: IEX= (CxIRxFIxEFxED)/(EWxAT) 

ASSUMPTIONS: C = CONCENTRATION IN OYSTER (MGIKG) 
IR = INGESTION RATE (KG/MEAL): 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/-YEAR): 
ED = EXPOSURE DURATION (YEARS): 
BW = RECEPTOR BODY WEIGHT (KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: 
AT2 = AVERAGING TIME (DAYS), CARCINOGENS: 

DETERMlNE CONVERSION FACTORS: 

ANNUAL AVERAGE INTAKE: CFl = 7.53E-04 
LIFETIME AVERAGE INTAKE: CF2 = 3.23E-04 

I 



RISK ASSESSMENT SPREADSHEET - INGESTION OF OYSTERS (PAGE TWO) 
rhames River 
EXPOSURE SCENARIO: Recreational Adult User; RME 
NCULATEDOSES: ANNUAL LlFE3lME 

AVERAGE DOSE AVERAGE DOSE RFD CSF 
ZHEMICAL C (MGIKG) 

HAZARD 
(MGIKGIOAY) (MG/KG/OAY) 

INCREMENTAL 
(MG/KG/OAY) (KG-OAYIMG) INDEX CANCER RISK 

rriohloroethene 0 O.OOEtOO O.OOEtOO 6.00E-03 l.lOE-02 
Ii-n-butylphthelate 

O.OOEtOO 
0 O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

ieptachlor 
i.OOE-01 O.OOEtOO 

0.0031 
O.OOEtOO 

2.34E-06 l.OOE-06 5.00E-04 
krienlc 

4.50EtOO 4.67E-03 
1.2 9.04E-04 

4.50E-06 
3.67E-04 3.00E-04 1.5OEtOO 3.01EtOO 5.61E-04 

:admium 0.92 6.93E-04 2.97E-04 5.00E-04 1.39EtOO O.OOEtOO 

:homium 

tianganese 
Menium 0 O.OOEtoO O.OOEtOO 
Blva 2.5 1.66E-03 6.07E-04 5.00E-03 3.77E-01 O.OOEtOO 
!inc 2960 2.23EtOO 9.56E-01 XOOE-01 7.43EtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOE+OO O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOE+OO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOo O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtoo O.OOE+OO 
O.OOEtOO 

O.OOE+OO 
O.OOE+OO O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOo O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOE+OO 

O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE+OO 
O.OOEtOo 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOo O.OOEtOO 

O.OOE+OO 
O.OOEtOO 

O.OOEtOO O.OOE+OO 
O.OOEtOO O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOE+OO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO 

O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO 

0.00EtOO O.OOEtOO O.OOEtOO 0.00Et00 
O.OOEtoO O.OOEtOO O.OOEtOO O.OOEtOO 

l39l3-W l,258+f 5.66El-04 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FINFISH 

SITE NAME: Thames Riwr 
LOCATION: NSB-NLON. Groton, CT 
DATE: 01/09/96 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES MROUGH INGESTION OF OYSTERS ARE CONSIDERED. 
ASSUMPTIONS ARE OUlLlNED BELOW. 

EXPOSURE SCENARIO: Recreational Adult User; RME 

REFERBJCE: EP4 DECEMBER 1969 

RELEVANT EQUATION: IEX= (CxlR xFIxEFxED)/(BWxATJ 

ASSUMPTIONS: C = CONCsrlTRATlON IN FISH (MGIKG) 
IR = INGESTION RATE (KG/MEAL): 
FI = FRACTION INGESTED FROM CONTAMINATED SOURCE: 

(DIMENSIONLESS) 
EF = EXPOSURE FREQUENCY (MEALS/YEAR): 
ED = EXPOSURE DURATION (YEARS): 
SW = RECEPTOR BODY WEIGHT (KG): 
AT1 = AVERAGING TIME (DAYS), NONCARCINOGENS: 
AT2 = AVERAGINGTIME (DAYS), CARCINOGENS: 

I DETERMblE CONVERSION FACTORS: 

ANNUAL AVERAGE INTAKE: CFI = 7.40E-04 
LIFETIME AVERAGE INTAKE: CF2 = 3.17E-04 



RISK ASSESSMENT SPREADSHEET - INGESTION OF FINFISH (PAGE TWO) 
Thames River 
EXPOSURE SCENARIO: Recreational Adult User; RME 
CALCULATEDOSES: ANNUAL 

AVERAGE DOSE 
G (MGIKG) (MGIKGIDAY) 

Trichloroethene 

LIFETIME 
AVERAGE DOSE RFD CSF HAZARD INCREMENTAL 
(MGIKGIDAY) (MGIKGIDAY) (KG-DAY/MO) INDEX CANCER RISK 

O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
0.00Et00 O.OOEtOO O.OOEtOO 

cl 
O.OOEtOO 

O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
Q o.oOEtOO O.OOEtOO O.ooEtOO O.OOEtOO 

c2 O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

c 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

l3.J 
O.OOEtOO O.OOEtOO O.ooEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

m O.OOEtOO O.OOEtOO O.ooEtOO O.OOEtOO 
O.oOEtOO O.OOEtOO O.OoEtOO O.OOEtOO 
O.oOEtOo O.OOEtOO o.ooEtoo O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOE too O.OOEtOO 
O.OOEtOO O.OOEtOO o.ooEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
o.oOEtOO O.OOEtOO O.ooEtOO o.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 
O.OOEtOO O.OOEtOO O.OOEtOO O.OOEtOO 

1.20EtOO l.OlE-06 



IISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES 

IZIE NAME: Thamaofikec 
.OCATION: NSB-WON, Gotm, CT 
IATE: Ollos/ea 

IAZJRO INOXXS AND INCREMENTAL CANCER RISKS ARE CALCULATED BY ON THE FOLLOWING SPREADSHEETS 
WO EXPDSURE ROUTES ARE CONSIDERED: INCIDENTAL INGESTION AND OERMAL CONTACT. 
,SSUMPTlDNS ARE OUlLlNED BELOW. 

iXPOSURE SCENARIO: Reuea~lmel Atilt Us81 ~alwsklsr). RYE 

mEsnON: IEX . (CXCRXETXEFXEDY(BWXAT) 

WHER: C = SURFACE WATER CONCENlRATlON IMGILI . ., 
CR - CONTACTRATE &iHR) 
ET = EXPOSURE TIME (HRSmENT) 
EF -EXPOSURE FREQUENCY (EVENTSPIEAR) 
ED = EXPOSURE OLRATION (YEARS) 
BW - BODY WEIGHT F(Q) 
AT - AVERAGINGTIME (DAYS) 

EAMAL CCINTACT: DAD = ~Aacm tx EV x ED x EF x A),@W x AT) 

WHER: DAD = OEAMALLY ABSCRBED 00% (MGKGIDAYJ 
O&bent - ASSOABED DOSE PER EVENT (MG,CM*%‘/EVENT) 
EV - EVENT FREQUENCY (EVENTSIDAY) 
ED = EXPOSURE OLRATION (YEARS) 
EF -EXPOSURE FRECUENCY (DAYS/YEAR) 
A = SKIN SURFACE AREAAVAILAEKE FOR CONTACT (CM??) 
BW - BODY WEIGHT a(Q) 
AT = AVERAGING TIM (DAYS) 

JPUT PARAMETERS: 

JGESTION: DERMAL CONTACT: 

CR: 0.05 CCNVERSIDN EV: 
ET: 2.8 FACTOR (NONCAR) - S.l4E-05 ED: 
EF: 18 EF: 
ED: 30 CCNVERSIDN A: 
BW: 70 FACTOR (CARCIN) - 3.4SE-05 twent: 
AT(NCCN): 10950 BW: 
AT(CAFp: 25550 AT(NON): 

AT(CAR): 

FOR INORGANIC% 
FOR ORGANES: 

1 
30 

2wi 
2.6 
70 

10950 
25550 

OAwent = KpwCxtemtxff 
IF Eivent < 1’. DAewnt - ZKpxCxCF~(6Txtwes1t~.141&%%?+4)‘*0.6 
IF twent > t=, OAwent = Kp x C x CF x ((twmt/(l + 8)) + (2T x ((1+3B)/(t + 8)))) 

WHERE: Kp -PERMEABLllYCOEFFlClENTFRDM WATER (CM/HA) 
C = CONCENTRATION OF CHEMICAL IN WATER (MGiL) 
event - DURATION OF EVENT (HFUEVENT) 
Cl= = CONVERSION FACTOR (1wO cM**3/L) 
t* - TIME IT TPKES TO REACH STEADY -STATE (HOUR) 
T = LAG TIM (HOUR) 
B -PARTITIONING CDNSTANTDERVIOED BY BUNGE MODEL (DIMENSIOKESS) 

CONVERSION 
FACTOR (NONCAR) - 1.25EtOl 

CONVERSION 
FACTOA (CARCIN) = 5.376+00 

J 



ItSK ASSESSMENT SPREAOSHEET - SURFACE WATER EXPOSURES (PAGE TWO) 
hames Rivet 
ZXPOSURE SCENARIO: Recreatlmal Adult User (Waterskkv). RME 

ORMNIC OR 
CONC. (MO/L) INORGANtC? t* WV 

0.003 0 1.3oE+00 
2.21 I 

0.0102 I 
0.148 I 

T WW 

5.5aE-01 

Kp (CMIHR) 

lBcE-02 
l.cxE-03 
l.ooE-03 
l.ooE-03 

B 

2.6oE-02 1.77E-07 
6.76E-08 
2.6!56-08 
3.66E-07 
o.ooEtw 
o.wEtw 
o.ocGtw 
o.wE+w 
o.ocEtw 
o.ocetw 
o.wE+w 
o.ooEtw 
o.oLx+w 
o.wE+oo 
o.oEtw 
o.ooE+w 
o.ooE+w 
o.ooEtoo 
o.wEtw 
o.ooE+w 
o.wE+w 
o.oE+w 
o.ooEtw 
o.ocE+w 
o.wEtw 
o.ooE+w 
o.catw 
o.wE+w 
o.wE+w 
o.ooEtw 
o.ocEtw 
o.oEtw 
o.ooEtw 
o.ooE+w 
o.ocEtw 
o.wEtw 
o.wEtoo 
o.wEtw 
o.wE+w 
o.ooE+oo 
o.ooEtw 
o.ccE+w 
o.tJoE+w 
o.ocEtw 
o.ocE+w 
o.wE+w 



?lSK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAM THREE) 
hames Rha 
iXPOSURE SCENARIO: RecreaUmal Adult User (Wataskkw). AME 
:ALCUATE DOSES: 

ANNUAL 
INQESTION 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DOSE 
(MM(Q/DAY) 

2.44E-07 
l.BOE-W 
8.3LIE-07 
1.2oE-05 
o.ooEtw 
o.ooEtw 
o.oEtw 
o.ooE+oo 
o.wE+w 
o.LxEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.oaEtw 
o.oEtw 
o.ooEtw 
o.ooEtw 
o.ooEtoo 
o.ccctw 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.ocEtw 
o.ocEtw 
o.ooEtw 
o.wEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ocs+w 
o.boEtw 
o.ooEtw 
o.ooEtw 
o.ccEtw 
o.wEtw 
o.ooE+w 
o.ooEtw 
o.ocetw 

ANNUAL 
DERMAL 
DOSE 
(MW’WDAY) 

2.22606 
7.2oE-05 
3.32%07 
4.82E-05 
o.ooEtw 
o.ooEtw 
o.ocEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ocetw 
o.olEtw 
o.wEtw 
o.wEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.wE+w 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ouEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.oEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
O.WEtW 
o.ooctw 

INGESTION DERMK 
FM, RID HAZARD INDEX HAZARD INDEX 
(MCWWDAY) (UQMVDAY) INQESTION DERMK 

WOE-03 6.0-X-03 4.07E-05 3.7oE-w 
9.ooE-02 4.scE-03 

J&c&Q& iI,%- 5 
l.lVJE-02 

-.zzL.lrE-2 w r.2,g-q 
::gg - 1,33E-2 
z EJ%-q 6k+%e 6.698-a 

o.oEtw 
o.ooEtw o.oEtw 
o.ocEtw o.ooE+w 
o.ooEtw o.ooEtw 
o.ooEtw o.ooEtw 
o.oQFtw o.ooEtw 
o.ooEtw o.oEtw 
o.ooEtw o.ooEtw 
o.ooEtw o.ooEtw 
o.ooE+w o.ooEtw 
o.ooEtw o.ooEtw 
o.oE+w o.oEtw 
o.ooEtw o.ostw 
o.ooEtw o.oEtw 
o.ooEtw o.ocEtw 
o.oLxtw o.ooEtw 
o.ocEtw o.ocEtw 
o.ooEtw o.ooEtw 
o.oQEtw o.oE+w 
o.LxGtw o.oEtw 
o.wEtw o.aEtw 
o.ooEtw o.ccs+w 
o.oaEtw o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.oYAw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 

o.ooEtw 
o.ccEtw 
o.wEtw 
o.ocEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.oEtw 

o.ooEtw o.oEtw 
o.ooEtw o.oE+w 
o.ocEtw o.ooEtw 
o.ooEtw o.ocEtw 
o.oaEtw o.oQEtw 
o.ooEtw o.oostw 
o.ooEtw o.ooEtw 

TOTAL HAZARD 
INDEX 

4.1cE-04 
l.SoE-02 

QHGQQ l.bOE-2 
a745E-e 74 w! -3 
o.ooEtw 
o.ooEtw 
o.wEtw 
o.ocEtw 
o.ooEtw 
o.oLEtw 
o.ooEtw 
o.oaEtw 
o.oaE+w 
o.ooEtw 
o.oaztw 
o.oEtw 
o.ooEtw 
o.oaEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 
o.ocEtw 
o.ooEtw 
o.oEtw 
o.ccEtw 
o.ccEtw 
o.ooEtw 
o.wE+w 
o.ooEtw 
o.ccEtw 
o.ooEtw 
o.ooEtw 
o.ocEtw 
o.oEtw 
o.ocEtw 
o.ocEtw 
o.ocEtw 
o.ocEtw 
o.ooEtw 
o.wEtw 
o.ooEtw 
o.oEtw 
o.ooEtw 
o.ooEtw 
o.ooEtw 

3TAL RISK aMs-96 4.9=-3 Ttee-62 3, iprls-2 - rC.t,1&~+2 



ISK ASSESSMENT SPREADSHEET - SURFACE WATER EXPOSURES (PAGE FOUR) 
hames Rker 
XFOSURE SCENARIO: RecreatIonal Adult User &Vatersk*c), RME 
ALCUATE INWEMENTALCANCER RISKS: 

LIFETIME AVERAGE 
INGESTION DOSE 

:HEMK%L (MM(GIDAY) 

~Ichlaroethme l.OEE-07 
om 7.71E-05 
sdmb m 3.5BE-07 
klgrnese 5.1eE-06 

0 o.oEtw 
0 o.ooEtw 
0 o.oaEtw 
0 o.ooEtw 
0 o.oEtw 
0 o.olEtw 
0 o.ooEtw 

8 
o.oQE+w 
o.oEtw 

0 o.ocEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.oE+w 

: 
o.ooE+w 
o.ooEtw 

0 o.wEtw 
0 o.wE+w 
0 o.ooEtw 
0 o.wEtw 
0 o.oEtw 

:: 
o.wEtw 
o.oQEtw 

0 o.ocE+w 

8 
o.ooEtw 
o.ooEtw 

0 o.ooEtw 
0 o.oa3w 

x 
o.oEtw 
o.ooEtw 

0 o.ocetw 
0 o.ooEtw 
0 o.oiEtw 
0 o.ooEtw 
0 o.oEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 
0 o.ooEtw 

LIFETIME AVERAGE CSF CSF 
DEAMAL DOSE INGESTtON DERMAL CANCER RISK CANCEA RI% TOTAL 
(M-Q/DAY) (~CQJPAYHQ) (KQiDAY/MQ) INQESTION DERMAL CONTACT CANCER RISK 

9.5lE-07 l.loE-02 l.loE-02 l.l5E-09 1.05E-05 1.15E-99 
3.09E-05 o.oEtw o.ocEtw o.ooEtw 
1.42E-07 o.ooEtw o.ocEtw o.wEtw 
2.07E-OS o.ccEtw o.ooEtw o.o#3w 
o.ooEtw o.ocEtw o.ooEtw o.oEtw 
o.ooEtw o.cEtw o.wEtw o.ooEtw 
o.oEtw o.ooEtw o.c&too o.cetw 
o.ooE+w o.ooEtw o.ooEtw o.ooEtw 
o.ooEtw o.ocEtw o.olEtw o.ooEtw 
o.ooEtw o.oEtw o.wEtw o.ooEtw 
o.cQEtw o.ooEtw o.mtw o.ooEtw 
o.ooEtw o.wE+w o.ooEtw o.cGtw 
o.ooEtw o.ooEtw o.wEtw o.ocEtw 
o.wEtw o.oEtw o.wEtw o.oEtw 
o.ooEtw o.oEtw o.ooEtw o.ooEtw 
o.ooEtw o.oEtw o.ooEtw o.ooE+w 
o.wEtw o.ocEtw o.wEtw o.ooEtw 
o.ooEtw o.oEtw o.ocetw o.ooEtw 
o.wEtw o.ocEtw o.wEtw o.ooEtw 
o.ooEtw o.KE+w o.ooEtw o.ooEtw 
o.ocEtw o.wEtw o.ociztw o.aYztw 
o.wEtw o.ocEtw o.wEtw o.ooEtw 
o.wEtw o.ooE+w o.wEtw o.@Etw 
o.wEtw o.oEtw o.oE+w o.ooEtw 
o.oEtw o.ooEtw o.ooEtw o.ooEtw 
o.wEtw o.wEtw o.wEtw o.ooEtw 
o.wEtw o.ooEtw o.ooEtw o.ooEtw 
o.ocEtw o.wEtw o.ocEtw o.oE+w 
o.ooEtw o.ooEtw o.ooEtw o.ooEtw 
o.ocEtw o.oEtw o.ooE+w o.oE+w 
o.ooEtw o.ooEtw o.ooEtw o.ocEtw 
o.oQEtw o.ooEtw o.ooEtw o.ou3w 
o.ocEtw o.ooEtw o.ooEtw o.ooEtw 
o.ooEtw o.ooEtw o.ooEtw o.ccEtw 
o.ooEtw o.ocEtw o.ocEtw o.ooEtw 
o.otEtw o.oEtw o.wEtw o.ooEtw 
o.oEtw o.ooEtw o.ooEtw o.oEtw 
o.ooEtw o.wEtw o.ooEtw o.ocEtw 
n.oEtw o.oEtw o.oEtw o.oEtw 
o.ooEtw o.wEtw o.ooEtw o.ooEtw 
o.ocEtw o.oEtw o.ooEtw o.ooEtw 
o.oQEtw o.wEtw o.wEtw o.wEtw 
o.ooEtw o.ooEtw o.ooEtw o.wEtw 
o.wEtw o.oEtw o.ooEtw o.wEtw 
o.ooEtw 0.00Etw o.ooEtw o.wEtw 
o.wEtw o.mtw o.ooEtw o.ooEtw 

OTK RISK l.l5E-09 1.0s -08 l.leE-05 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
THAMES RIVER SURFACE - UNFILTERED SURFACE WATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 

Trichloroethene 3 
Butyl benzyl phthalate 0.5 

Di-N-butyl phthalate 0.6 
Aluminum 79.6 
Barium 25.9 
Boron 2210 

Cadmium 10.2 
Calcium 176000 
Iron 425 

Lead 1.5 
Magnesium 575000 
Manganese 148 

Mercury 0.49 
Potassium 288000 
Sodium 596000 
Vanadium 6.9 

Zinc 6.7 

Average of 
Positive Hits 

3 
0.50 

0.60 
32.1 
25.9 
1646 
10.2 

133238 
155 

1.3 
426375 

37 

0.31 
197338 
431125 

6.1 
6.7 

Water Quality Standards (2) 
Aquatic Life Human Health 

Freshwater Saltwater Organlsms Water and Organisms 
81 2.7 + 

12000 2700 

- - 

660 9.3 * 170 16 

- 

1.3 * 8.5 50 

0.012 l 0.025 * 0.15 l 0.14 l 

12.3 86 

1 * - Indicates that maximum detection exceeds this standard. 
2 Connecticut Water Quality Standards, 1992. 
3 Chromium (hexavalent). 

UTRS-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
THAMES RIVER SURFACE - FILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Average of Aquati 
Water Qualitv Standards (21 

c Life 
1 Maximum 1 Positive Hits 1 Freshwater 1 Saltwater 
I 14 I 14 I I 

I 
Human Health 

Organisms 1 Water and Organisms 
I 

Parameter 
luminum 

Barium 
I I I I 

I 7.8 I 6.8 I I I I I 

--.-. -... . - Chromium (to&) ‘3.7 11 (31 50 (31 3400 (3) 170 (31 
Magnesium 578000 453400 
Manganese 25.9 24.4 
Potassium’ ” . 289000 209000 

[Vanadium I 5.8 I 5.2 I * I I I 1 

. Footnotes, 

CL,> 1 * - Indicates that maximum detection exceeds this standard. 
C? 2 Connecticut Water Quality Standards, 1992. 
cx 
c 

3 Chromium (hexavalentl. 

s- 
Iu 

) Y 

I-- -\>ST.XLS 

.! 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
THAMES RIVER BOTTOM - UNFILTERED SURFACE WATER (UGIL) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter Maximum 
Endrin aldehyde 0.14 
Boron 3330 
Calcium 261000 
Iron * 90.2 

Average of 
Positive Hits 

0.14 
2889 

225000 
72.5 

Water Quality Standards (2) 
Aquatic Life Humar 

Freshwater Saltwater Organisms 
0.81 

- 

Magnesium 858000 744571 
Manganese 15.7 9.6 - 

Mercury 0.39 0.32 0.012 * 0.025 + 0.15 l 

Potassium 503000 414714 
Sodium 6730000 1550571 
Vanadium I 6.9 I 6.2 I I I 

. Footnotes, 

is 
f=,-: 1 * - Indicates that maximum detection exceeds this standard. 

CL 2 Connecticut Water Quality Standards, 1992. 
c 3 Chromium (hexavalent). 
co 

UTRB-ST.XLS 



SUMMARY OF COMPARISON TO STATE STANDARDS (1) 
THAMES RIVER BOTTOM - FILTERED SURFACE WATER (UG/L) 

NSB-NLON, GROTON, CONNECTICUT 

Parameter 
Barium 
Boron 
Calcium 

Chromium (fo,aj) 
Magnesium 

Manganese 
Potassium 

Water Quality Standards (2) 
Average of Aquatic Life Human Health 

Maximum Positive Hits Freshwater Saltwater Organisms Water atid Organisms 
5.2 5.2 

3210 2895 
258000 233000 - - 

I 3.4 3.4 11 (3) 50 (3) 3400 (3) 170 (3) 
852000 766000 - 

16.2 16.2 
499000 431000 

; . Footncltas, 

1 l - Indicates that maximum detection exceeds this standard. 
2 Connecticut Water Quality Standards, 1992. 
3 Chromium (hexavalent). 

T.XLS 
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