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APPENDIX B 

ANALYTICAL DATABASE 

SITE 2 - AREA A WETLAND GROUNDWATER DATA 
SITE 3 - AREA A DOWNSTREAM SOIL DATA 
SITE 3 - AREA A DOWNSTREAM GROUNDWATER DATA 
- TEMPORARY WELLS 
SITE 3 - AREA A DOWNSTREAM GROUNDWATER DATA 
- PERMANENT WELLS 
SITE 14 - OBDANE GROUNDWATER DATA 
SITE 7 - TORPEDO SHOPS SOIL DATA 
SITE 7 - TORPEDO SHOPS GROUNDWATER DATA - 
TEMPORARY WELLS 
SITE 7 - TORPEDO SHOPS GROUNDWATER DATA - 
PERMANENT WELLS 
SITE 20 - AREA A WEAPONS CENTER GROUNDWATER 
DATA 
SITE 16 - HOSPITAL INCINERATOR SOIL DATA 
SITE 16 - HOSPITAL INCINERATOR SPLP SOIL DATA 
SITE 8 - GOSS COVE GROUNDWATER DATA . 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL 
GROUNDWATER DATA 
SITE 18 - SOLVENT STORAGE SOIL DATA 
SITE 18 - SOLVENT STORAGE SPLP SOIL DATA 
SITE 18 - SOLVENT STORAGE GROUNDWATER DATA 
SITE 23 - TANK FARM SOIL DATA 
SITE 23 - TANK FARM GROUNDWATER DATA 

B.19 BACKGROUND GROUNDWATER DATA 
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SITE 2 - AREA A WETLAND AND LANDFILL GROUNDWATER 
DATA 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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2WMW39DS 2WMW39DS 
GW GW 

2WGW39DS04 2WGW39DSO4 
NORMAL NORMAL 

NM NM 
7/20/W 7119mo 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

2WMW39DS 2WMW40DS 2WMW4ODS 
GF GW GF 

2WGW39DS&l-F 2WGW40DS04 2WGW40DS04-F 
NORMAL NORMAL NORMAL 

NM NM NM 
7119Klo 7120100 7/20/00 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 

2WMW4lDS 
GW 

2WGW41DS04 
NORMAL 

NM 
7120100 
TRUE 
312 

CERCONE, D. 

2WMW4lDS 
GF 

2WGW4lDS04F 
NORMAL 

NM 

7/2omo 

TRUE 
312 

CERCONE, D. 

2WMW42DS 
GW 

2WGW42DS04 
NORMAL 

NM 
7/2O/tKJ 
TRUE 
312 

CERCONE, D. 

2WMW43DS 
GF 

2WGW43DSOCF 
NORMAL 

NM 
712imo 

TRUE 
312 

CERCONE, D. 

2WMW44DS 
GW 

2WGW44DS04 
NORMAL 

NM 

7/20100 
TRUE 
312 

CERCONE, D. 



location 
matrix 
sample 
sacode 
w-w 
sample-det 
validated 
cto_proj 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 12 

2WMW39DS 2WMW40DS 2WMW40DS 2WMW41DS 
GF GW GF GW 

2WGW39DSO4-F 2WGW40DSO4 2WGW40DSO4-F 2WGW4tDS04 

Semivolatile Organics (up! L) 
1.2,4-TRICHLOROF”‘~” .,..,,..E 1 2.1 u I 2 u I 1 2.5 u I 2.1u I I 2u I 2U 2u ~~ 

I)ICkIC 1.2.DICHLOROBEhu.~ I ,1 II I 9 II I I 25u 2u 2U 2u L.8 ” _I 2.1 u 
1.5DICHLOROBENZENE 2.1 u 2u 1 2.5 u I 2.1 u 2u 2u 2u 
1,4-DICHLOROBENZENE 2.1 u 2u 1 2.5 u I 2.1 u 2u 2u 2u 

I-METHYLNAPHTHALENE 1 1u I 1u 1u 1u 
_^ r. *, ,5-TRIC~OROPHENOL 1 5.2U 1 5.1U 1 1 6.2 u I 1 5.2 u I I 3.lU _ , 1 , 5.1u 1 I 5u ] 

-DIMETHYLPHENOL 1 5.2 U I 5.1 U I 1 6.2 u 1 1 92 ” , , J.IU , , 5.lU 1 I su 1 
-. ^^ I 

34 2.4.6TRICHLOROPHENOL 1 5.2U 1 5.lU I 1 6.2 U I 1 5.2 U I 1 5.lU 1 1 5.1u I I 5u 

2.4.DICHLOROPHENOL 1 5.2 U 1 5.1 U I 1 6.2 U 1 1 5.2 U 1 1 5.1u I 1 .- I _^.. I .-.I# I I 5.1u -... I 1 5u _ 
2.4 2.4.DINITROPHENOL 1 21 UJ 1 20 UR 1 [ 25 UJ I I 21UJ I , Z” UJ 1 , 2ou 1 1 20 UJ 
24 I I 9111 I I 2u I 1 2u I I 2u 

g 2u I 2u 

2-c 



location 
matrix 
sample 
eacode 
qc-w 
sample-dat 
validated 
cto_proi 

“LI,L”I “I,“,. 

ETHYL PHTHALATE 
METHYL PHTHALATE 
-N-SUP/L PHTHALATE 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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2WMW36OS 
GW 

2WGW360S-W 
NORMAL 

NM 
7/2Ob9 
TRUE 
312 

CERCONE, 0. 
2U 

2U 

2U 

2u 

2u 

2u 

21 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2u 

2.1 u 
2.1 u 
21 UJ 
5.2 U 
2u 

2WMW39OS 
GW 

2WGW39OS04 
NORMAL 

NM 
7/i9mo 
TRUE 
312 

CERCONE, 0. 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 
2.3 J 
2U 
2u 
2u. 
2u 
2u 
2u 

0.2 UJ 

0.2 UJ 
5.1 u 
2u 
2u 
2u 
2u 

0.2 UJ 

0.2 UJ IU 
2u 2.5 U 
PU 2.5 U 

20 u 25 U 
5.1 UJ 6.2 U 

0.2 UJ 0.15 u 

2WMW39OS 2WMW40OS 
GF GW 

2WGW39OS04-F 2WGW40OS94 
NORMAL NORMAL 

NM NM 
7119100 7l2omll 
TRUE TRUE 
312 312 

CERCONE, 0. CERCONE, 0. 

1u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 
25 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 

0.15 u 

0.15 u 
6.2 U 
2.5 u 
2.5 U 
2.5 U 
2.5 U 

1u 

2WMW40DS 2WMW4lOS 2WMW4lOS 
GF GW GF 

2WGW40OS.04-F 2WGW4lOS04 2WGW4lOS94-F 
NORMAL NORMAL NORMAL 

NM NM NM 
mom0 7129/90 7120100 

TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. 

IU 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 
21 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

0.15 u 

0.15 u 
5.2 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

1 u 

1 u 
2.1 u 
2.1 u 
21 u 
5.2 U 

0.15 u 

2WMW42OS 2WMW42OS 2WMW43OS 
GW GF GW 

2WGW42OS04 2WGW42OSO4-F 2WGW43OS04 
NORMAL NORMAL NORMAL 

NM NM NM 
7/20/00 7/2omo 7/2imo 

TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. 
2u 

1 II 

-- 
n,c. II I I 

2u 
0.15 u 
20 u 20 UJ 
2u 2u 
2u 2u 
2u 2u 
2u 2u 
2u 2u 
2u 2u 

9 II 

2u 
0.15 u 
5.1 u 5.1 u 
2u iU 
2u 2u 
2u 2u 
2u 2u 

2u 
1 u 

2WMW43OS 2WMW44OS 
GF GW 

2WGW43OSO4-F ZWGW44OS04 
NORMAL NORMAL 

NM NM 
7riimo 7/2omo 

TRUE TRUE 
312 312 

CERCONE, 0. CERCONE, 0. 

1 II 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 
20 u 
2u 
2u 
2u 
2u 
2u 
2u 

0.15 u 

0.15 u 
5u 
2u 
2u 
2u 
2u 

1 II 

1 u 
2u 
2u 

20 u 
5u 

0.15 u 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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I I I I 

PYRENE I 1 0.2 UJ ] I 1u I I 1u 
I_._, I \ 

f 

2WMW4lOS 
GF 

2WGW41DSO4-F 
NORMAL 

NM 
7/2OKKl 
TRUE 
312 

CERCONE, 0. 

2WMW42OS 2WMW42OS 2WMW43OS 
GW GF GW 

2WGW42OSO4 2WGW42OSO4-F 2WGW43OSO4 
NORMAL NORMAL NORMAL 

NM NM NM 

7r2omo 7120100 7f21ma 
TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. 
2u 2u 

2u 
I II 

I 1 2u 
1u I I 

5.1u I 1 5.1 UJ 

1u I I- 

2WMW43OS 1 2WMW44OS 
GF GW 

2WGW43OS04-F 2WGW44OS04 
NORMAL NORMAL 

NM NM 
712imo 7120100 

TRUE TRUE 
312 312 

CERCONE,O. 1 CERYF 0. , 

1u 
2u 
2u 
5u 

20 u 

33 1u 
5u 

1u 



llocation 
matrix 
sample 
eacode 
w-m 
sample-dat 
validated 
cto-proj 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

2WMW39OS 
GF 

2WGW39OSOQF 
NORMAL 

NM 
7//9mo 

TRUE 
312 

CERCONE, 0. 

2WMW4OOS 
GW 

2WGW40OSo4 

NORMAL 
NM 

7120100 

TRUE 
312 

CERCONE, 0. 
0.014 u 
0.14 u 
1.4 u 

PAGE 5 OF 12 

2WMW40OS 
GF 

2WGW40OSll4.F 
NORMAL 

NM 
7/20x)0 

TRUE 
312 

CERCONE, 0. 

2WMW41OS 
GW 

2WGW41OS94 
NORMAL 

NM 
7120100 

TRUE 
312 

CERCONE, 0. 
0.011 u 
0.11 u 
1 1 II 

-I- 
2WMW41OS 2WMW42OS 2WMW42OS 2WMW43OS 

GF GW GF GW 
2WGW41OS94-F 2WGW42OS04 2WGW42OS04-F 2WGW430S04 

NORMAL NORMAL NORMAL NORMAL 
NM NM NM NM 

7l2omo 7/2omo 7120100 7121100 

TRUE TRUE TRUE TRUE 
312 312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. CERCONE, 0. 
0.01 u 0.01 u 

1 O.lU I 1 O.lU 
1 1u I 1 IU 

2WMW43OS 
GF 

2WGW43OS-94-F 
NORMAL 

NM 
7r21mo 
TRUE 
312 

CERCONE, 0. 

2WMW44OS 1 
GW 

2WGW44OS04 

NORMAL 
NM 

7120100 

TRUE 
312 



Ilocation 1 2WMW36DS 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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sample 
aacode 
qc-wpe 
sample-det 
validated 
tiogroj 

GW 
2WGW36OS04 

NORMAL 
NM 

712Mlo 
TRUE 
312 

2WMW39OS 
GW 

2WGW39OS04 
NORMAL 

NM 
7/19/M) 
TRUE 
312 

CERCONE, 0. 

2WMW39OS 
GF 

2WGW390504-F 
NORMAL 

NM 

7/i9mo 

TRUE 
312 

CERCONE, 0. 
5760 
1.9 u 
117c0 
685 

0.1 u 
1.4 u 
14300 
3.4 UJ 
1.1 u 

271000 
5u 

1.2 u 
17.2 

2WMW4ODS 
GW 

2WGW40OS04 
NORMAL 

NM 
7l26ma 
TRUE 
312 

CERCONE, D. 

2WMW4OOS 
GF 

2WGW40OSO4-F 
NORMAL 

NM 
7120100 

TRUE 
312 

CERCONE, 0. 
2260 
1.9 u 

746000 
383 

0.1 u 
1.7 u 

316Mx) J 
3.4 UJ 
1.1 u 

659oooO 
5u 

6.4 U 
3.2 U 

2WMW41OS 2WMW41OS 
GW GF 

2WGW41OS04 2WGW41OSO4-F 
NORMAL NORMAL 

NM NM 

7120100 7/2om6 
TRUE TRUE 
312 312 

CERCONE, 0. CERCONE, 0. 
13400 
1.9 u 

553ooo 
759 

0.1 u 
3.4 u 

216000 J 
3.4 UJ 
1.1 u 

4240000 
5u 

6.6 U 
4u 

2WMW42OS 
GW 

2WGW42OS04 
NORMAL 

NM 

7/20/W 
TRUE 
312 

CERCONE, 0. 

2WMW420S 
GF 

2WGW42OS06F 
NORMAL 

NM 
7120/00 
TRUE 
312 

CERCONE, 0. 
1030 
1.9 u 

404ooo 
593 

0.12 J 
3.1 u 

166WO J 
3.4 UJ 
1.1 u 

3320X@ 
5u 

4.5 u 
7.6 U 

2WMW43OS 
GW 

2WGW43OSO4 
NORMAL 

NM 
7/21m6 
TRUE 
312 

CERCONE, 0. 

2WMW43OS 
OF 

ZWGW43OS-04-F 
NORMAL 

NM 
7121100 

TRUE 
312 

CERCONE, 0. 
461 

1.9 u 
96oooO 

556 
0.1 u 
2.6 U 

325ooO J 
3.4 UJ 
1.1 u 

697WOO 
5u 

9.3 J 
4.9 u 

2WMW44OS 
GW 

2WGW44OSO4 
NORMAL 

NM 
7120100 

TRUE 
312 

CERCONE, 0. 

U Not Detected 
J Estunaled 
R flewted 



Iproj-manag *,-1-111- .---..- I 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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2WMW44OS 
GF 

2WGW44OS64.F 
NORMAL 

NM 
7120100 

TRUE 
312 

CERCONE, 0. 

2WMW46DS 
GW 

2WGW460504 
NORMAL 

NM 

712w60 
TRUE 
,312 

CERCONE, 0. 

2WMW46OS 2WMW47OS 
GF GW 

2WGW46OS04-F 2WGW47OS04 
NORMAL OUP 

NM NM 

7nomo 7116mo 
TRUE TRUE 
312 312 

CERCONE, 0. CERCONE, 0. 

2WMW47OS 
GW 

GWFO071666-04 
OUP 
NM 

7118100 
TRUE 
312 

CERCONE, 0. 

2WMW47OS 2WMW47OS 3MW37S 
GF GF GW 

2WGW47OS04.F GWFO671600-04-F 3GW37S64 
OUP OUP NORMAL 
NM NM NM 

7116/60 7/16@0 7126PJO 
TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. 

3MW37S 
GF 

3GW37.%64-F 
NORMAL 

NM 

7/2wllo 
TRUE 
312 

0 CERCONE, 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

2WMW44OS 
GF 

2WGW44OSOQF 
NORMAL 

NM 
7/20/66 
TRUE 
312 

CERCONE, 0. 

2WMW45OS 
GW 

2WGW45OS64 
NORMAL 

NM 
7i2omo 

TRUE 
312 

CERCONE, 0. 
1u 
1u 
1u 
1 u XYLtNtS. IUIAL 

‘~ 

2WMW45OS 
GF 

2WGW45OSO+F 
NORMAL 

NM 

7/26/U6 
TRUE 
312 

CERCONE, 0. 

PAGE 8 OF 12 

2WMW46OS 
GW 

2WGW46OS64 
NORMAL 

NM 
7/2Ml6 
TRUE 
312 

CERCONE, 0. 
1u 
1u 
1u 
1u 

2WMW46OS 
GF 

2WGW46OS64-F 
NORMAL 

NM 

7/2omo 

TRUE 
312 

CERCONE, 0. 

2WMW47OS 
GW 

2WGW47OS64 
OUP 
NM 

7/18/00 
TRUE 
312 

CERCONE, 0. 
1 u 
1u 
1u 
1u 

2WMW47OS 
GW 

GWFO07166&64 
OUP 
NM 

7/16mo 
TRUE 
312 

CERCONE, 0. 
1U 
1u 
1u 
1 u 

2WMW47OS 2WMW47DS 
GF GF 

2WGW47OS64-F GWFO07160&64-F 
OUP OUP 
NM NM 

7116mo 7116mo 
TRUE TRUE. 
312 312 

CERCONE, 0. CERCONE, 0. 

2.4.6.TRICHLOROPHENOL 
2.4.DICHLOROPHENOL 
2.4.OIMETHYLPHENOL 
2,4-OINITROPHENOL 

2,4-OtNITAOTOLUENE 
2.6.OINITROTOLUENE 

L-Le”L”““rrlCI*“L I 
2.METHYLNAPHTHALENE 
L.METHYLNAPHTHALENE I 

3MW37S 
GW 

3GW37S64 
NORMAL 

NM 

7/26mtl 
TRUE 
312 

CERCONE, D 
1u 
1J 
1 u 
1u 

3MW37S 
GF 

3GW37S64.F 
NORMAL 

NM 
712omo 

TRUE 
312 

CERCONE, 0 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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Ilocation 1 2WMW44OS i 2WMW45OS 1 2WMW45OS 1 2WMW46OS 1 2WMW46OS 1 2WYW47OS 
matrix 
sample 
eacode 
W-tYw 
sample-dat 
validated 
cto-proj 

roi_manag 
ANTHRACFNF 

GF GW 
2WGW44OS04F 2WGW45OSM 

NORMAL NORMAL 
NM NM 

7120100 712oatlt 
TRUE TRUE 
312 312 

CERCONE, 0. CERCONE, 0. 

GF 
2WGW45OS64-F 

NORMAL 
NM 

712omo 

TRUE 
312 

CERCONE, 0. 

GW 
2WGW46OSM 

NORMAL 
NM 

7/26mll 
TRUE 
312 

CERCONE, 0. 

GF 
2WGW46OSlI4.F 

NORMAL 

7120100 

GW ~- 
2WGW47OS64 

OUP 
NM 

7/16mo 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHANE 
lNOENO(l.2.3-CO)PYRENE 
INDENO(l.2,3-CO)PYRENE 

IU 1u 0.21 UJ 
2.1 u 2.1 u 2.1 u 
2.1 u 2.1 u 2.1 u 
21 u 21 u 21 u 
5.2 U 5.2 U 5.2 UJ 

0.15 u 0.15 u 0.21 UJ 

2WMW47OS 
GW 

GWFW71666-04 
OUP 
NM 

7/1&w 
TRUE 
312 

CERCONE, 0. 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 

0.2 UJ 
20 UR 

2u 
2u 
2u 
2u 
2u 
2u 

0.2 UJ 

0.2 UJ 
5.1 u 
2u 
2u 
2u 
2u 

0.2 UJ 

0.2 UJ 
2u 
2u 

20 UJ 
5.1 u 

0.2 UJ 

2WMW47OS 2WMW47OS 3MW37S 
GF GF GW 

2WGW47OS-04-F 
OUP 
NM 

7116blO 
TRUE 
312 

CERCONE, 0. 

GWFO071666-64-F 
OUP 
NM 

7116mo 
TRUE 
312 

CERCONE, 0. 

3GW37S04 
NORMAL 

NM 

7120100 

TRUE 
312 

CERCONE, 0 

I 

I 
i 

i 
I 
I 
1 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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llocation 1 2WMW44DS 
matrix 
sample 
sacode 
%tyW 
sample-dat 
validated 
cto_proj 

GF 
ZWGW44DS04F 

NORMAL 
NM 

7120100 
TRUE 
312 

PY RENE 

2WMW45DS 2WMW45DS 2WMW46DS 2WMW46DS 
GW GF GW GF 

2WGW45DS04 2WGW45DSM; 2WGW46DSO4 2WGW46DSO4-F 
NORMAL NORMAL NORMAL NORMAL 

NM NM NM NM 
712wOO 7/20/00 712OKIO 712Omo 
TRUE TRUE TRUE TRUE 
312 312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. 
2.1 u 2.1 u 

1u 
2.1 u 
2.1 u 
5.2 u 
21 u 

1u 
2.1 u 
2.1 u 
5.2 u 
21 u 

1u 
5.2 U 

1u 
5.2 U 

2WMW47DS 
GW 

2WGW47DSO4 
DUP 
NM 

7118ivO 
TRUE 
312 

CERCONE, D. 
2.1 u 

0.21 UJ 
2.1 u 
2.1 u 
5.2 u 
21 UJ 

0.21 UJ 
5.2 UJ 

0.21 UJ 

2WMW47DS 
GW 

GWFD071800-04 
DUP 
NM 

7/i8mo 
TRUE 
312 

CERCON’E, D. 
2u 

0.2 UJ 
2u 
2u 

5.1 u 
20 UJ 

0.2 UJ 
5.1 UJ 

2WMW47DS 2WMW47DS 
GF GF 

2WGW47DS04F GWFD071800-04-F 
DUP DUP 
NM NM 

7118/00 7/18/00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

3MW37S 
GW 

3Gw37sO4 
NORMAL 

NM 
7120100 
TRUE 
312 

ZERCONE, [ 
2u 

1 u 
2u 
2u 

5.1 u 
20 u 

1u 
5.1 u 

1 u 

3MW37S 
GF 

3GW37S-04-F 
NORMAL 

NM 

712OlOO 
TRUE 
312 

D CERCONE, 

(PYHtNt I 1 



2WMW44DS 
GF 

sample 2WGW44DS-04-F 
sacode NORMAL 
v-w 
sample-dat 7nomo 
validated TRUE 
cto_proj 

,...” 

SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND-LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

2WMW45DS 2WMW45DS 
GW GF 

2WGW45DS64 2WGW45DSD4-F 
NORMAL NORMAL 

NM NM 
7120100 7/2omo 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
0.011 u 
0.11 u 
1.1 u 

PAGE 11 OF 12 

2WMW47DS 
GW 

2WGW47DS64 
DUP 
NM 

7116BO 
TRUE 
312 

CERCONE, D. 
0.01 u 
0.1 u 
1u 

2WMW47DS 
GW 

GWFD07160Q04 
DUP 
NM 

7ll6mO 
TRUE 
312 

CERCONE, D. 
0.01 u 
0.1 u 

2WMW47DS 
GF 

2WGW47DS-64-F 
DUP 
NM 

7118mo 
TRUE 
312 

CERCONE, D. 

2WMW47DS 1 3MW37S 
GF GW 

GWFD0716ll’l-D4-F 3GW37SO4 
DUP NORMAL 
NM NM 

7116mo 7/20/00 
TRUE TRUE 
312 312 

CERCONE, D. / CERCO; D 

3MW37S 
GF 

3GW37S04-F 
NORMAL 

NM 
7120100 
TRUE 
312 

D CERCONE, 

I I 69.1 u I 69.1 U I 1 69.1 U 
!.6 u 1 2.6 UJ 1 1 5.2 UJ 1 1 2.6 UJ 1 2.6 UJ 1 2.8 U 
),I, I I A611 I I P9X .I I I I 265, I 17.4 .I I I 7711 

69.1 U 1 1 69.1 U 1 1 138U 

:.. - , _.I - , ___ . 
c.4 (1 I I ,*,I I I 

, “_- - , , “.- - , 
I I ,IdMrl I 

Dissolved Metals (US/L) 
ALUMINUM, FILTERED 
ANTIMONY, FILTERED 
ARSENIC, FILTERED 
BARIUM, FILTF’)=” 
BERYLLIUM, F 
CADMIUM, FIL ._. ._I 



SUMMARY OF SITE 2 GROUNDWATER DATA 
AREA WETLANDS AND LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 12 OF 12 

llocation 
matrix 
sample 
secode 
qc-type 
sample-dat 
validated 
ctogroj 

2WGW44DSOdF 2WGW45DS04 2WGW45DSObF 2WGW46DS04 
~ 

2WMW47DS 
GW 

GWFD071666-04 
DUP 
NM 

711wll 
TRUE 
312 

CERCONE, D. 

2WMW47DS 
GF 

2WGW47DS64-F 
DUP 
NM 

7/16mo 
TRUE 
312 

CERCONE, D. 
263CCU 
1.9 u 

142000 
10100 
0.82 
2u 

96100 
3.4 UJ 
1.1 u 

138MMo 
5u 

0.71 UJ 
13.6 J 

t 

2WMW47DS 
GF 

3WFD071666-64-F 
DUP 
NM 

7118100 
TRUE 
312 

CERCONE, D. 
258OcKJ 
1.9 u 

142ooO 
9850 
13 ..- 

3.7 u 
64800 
3.4 UJ 
1.1 u 

137OOQ3 
5u 

0.71 UJ 
18.7 J 

U Nol Detected 
J. Estimated 
R-Rejected 



APPENDIX 8.2 

SITE 3 - AREA A DOWNSTREAM SOIL DATA 



SUMMARY OF SITE 3 SOIL DATA -AREA A DOWNSTREAM 
BASEWIDE GROUDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GRORON, CONNECTICUT 

PAGE 1 OF 1 

location 
matrix 
sample 
depth 
sample-date 
validated 
cto-Poi 
proi-manager 

. -. .-. 

3SB14S3 3SB29DO 
SB SB 

S3SB14S3234 S3SB29DO911 
32-34 99-l 1 

w22Ioo 6/13/00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

3SB29Dl 
SB 

S3SB29D1012 
10-12 

6123100 
TRUE 

312 
CERCONE, D. 

Miscellaneous Parameters 
BULK DENSITY (LBXU FT) 
PH 
POROSITY(N) 
SPECIFIC GRAVITY 
TOTAL ORGANIC CARBON (MGIKG) 

112.22 
6.96 

0.3306 
2.69 

109 u 123 u 



APPENDIX 8.3 

SITE 3 - AREA A DOWNSTREAM GROUNDWATER DATA 
TEMPORARY WELLS 



SUMMARY OF SITE 3 GROUNDWATER DATA 
TEMPORARY WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

location 3Two1 3Tw4 3TwlO 
matrix GW GW GW 
SalI@? !s3Tw0101 s3Tw0401 s3Tw1001 
sacode NORMAL NORMAL NORMAL 
sampkdat 6/1WOO 6/1WICl WCLQI 
validated TRUE TRUE TRUE 
c&pro) 312 312 312 

prolmanag CERCONE, D. CERCONE, D. CERCONE, D. . . . - 

3Tw15 
GW 

s3Tw1501 
NORMAL 

woo 
TRUE 
312 

CERCONE, D, 

CHLOROMETHANE 1u I 1u 1u I 1u I 1u 1u I 1u 1u 
CIS-l,P-DICHLOROETHENE I 1.71 1u I 1u I 1u 1u I 1u I 1u I 1u 



SUMMARY OF SITE 3 GROUNDWATER DATA 
TEMPORARY WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

mPk 
sacode 
sample-dat 
Valid&d 

cto nmi 

3TWOl 3TW4 3TWlO 
GW GW GW 

s3TW0101 s3TWo401 !xnWlool 
NORMAL NORMAL NORMAL 
5/1WOO 6ilMlo wl(voo 
TRUE TRUE TRUE 
312 312 312 

3TW15 
GW 

s3TW1501 
NORMAL 

TRUE 
312 

1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 
nm3nncLIc I III I 11, I 1 II I 1 II 

---4. -, 

proLmanq 
CIS-l,SDiCHLORvrnvrr,rr I 

;; 
I I ” I I v I I Y 

DIBROMOCHLOROMETHANE I 1u I 1u I 1u 
ETHYLBENZENE 1u 1u 1u 1u 
METHYLE iNECiLORiDE 1u 1u 1u 1u 
STYRENE 1U 1u 1u 1u 
TETRACHLOROETHENE I 1u I 1u I 1u I 1u 
TOLUENE 1u I 1u I 1u 1u 
TRANS-l,P-DICHLOROE THENE 1u 1u 1u 1u 
TRANS-1,3DICHLOROPi 3OPENE 1u 1u 1u 1u 
TRICHLOROETHENE 1u 1u 1u 1u 
ViNvl CM IXmF 

I..L”1lb”l..I- I 
I 

Al35 i ..-- IU I 1u I 1u 
z fLENES,TOTAL I 1u I 1u I 1u I 1u 

U-Not Detected 
J-Estimated 
R-Rejected 

3TW17 
GW 

s3TW1701 
NORMAL 

3TW22 
GW 

!xW2201 
DUP 

TRUE TRUE 
312 312 

CERCONE, D CERCONE, D 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1U 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 

3TW22 1 3TW25 
GW GW 

FDO609001 s3TW2501 
DUP NORMAL 

5/11mo 
TRUE 

:ER: 

TRUE 
312 312 

D 9 . ICERCONE,D 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1tJ. 1u 
1u 1u 

8 

1u 1u 
1u 1u 
1u 1u 
1U 1u 
1u 1u 
1u 1u 



APPENDIX 8.4 

SITE 3 - AREA A DOWNSTREAM GROUNDWATER DATA 
PERMANENT WELLS 



SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 12 

1u I 1u 1 1u I IU 
iu 1 1u I 1u I 1u 

5 UR 5 UR 5 UR 5 UR 
5 UR 5 UR 5 UR 5 UR 
5U 5U 5u 5u 

5 UR 5 UR 5 UR 5 UR 

IV IV iu iu 1u. 1u. 1 1 UJ UJ 
1u 1u 1u 1u 1u 1u 1u 1u 
IU IU 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u IU IU 3.53 3.53 
1u 1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u IU IU t u t u 
1 II 1 II 1 II 1 II f ,I f ,I 4 4 I, I, , ., I ” I v  I ” 

1u IU 1U 1u 
2u 2u 2u 2u 
2u 2u 2u 2 UJ 
1u 1u 1u 1u 



PDMWIOD 
S32DMWlODOl 
S32DMWlODOi 

&ma 
TRUE 

312 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 12 



YL PHENYL ETHER 

2DMWlOD 
S32DMWlOWl 
S32DMWlODOl 

NORMAL 
6mo 
TRUE 
312 

CERCONE, D. 
5u 
5U 
5u 
5 II 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 12 

2DMWlOD 
MPDMWlOWl-F 
S32DMWlOWl-F 

NORMAL 
6ml 
TRUE 
312 

CERCONE, D. 

2DMW16D 
S32DMW16Wl 
S32DMw16Wl 

CERCONE, D. 

rLwoo 

5U 

TRUE 

5u 
5u 
s II 

312 

2DMWl6S 
S32DMW16S61 
S32DMWlbSOl 

CERCONE, D. 

7i3lPm 

5u 
5u 

TRUE 

5u 
5 II 

312 

2DMW16S 
S32DMW16S61-F 
S32DMW16S61.F 

NORMAL 
7l31m6 
TRUE 

312 
CERCONE, D. 

2DMW23D 

S32DMW23Wl 
NORMAL 
7fz6lw 
TRUE 

312 
CERCONE, D. 

5u 
5u 
5u 
r, II 

3ENZO(B)FLUORANTHENE I O.lU I 0.1 u 0.1 u 0.1 u I 0.1 u 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 
BENZO(G.H.I)PERYLENE 1 O.lU I 1 0.1 u 1 0.1 u I 0.1 u 1 0.1 u 1 I 0.1 u I 0.1 u I 0.1 UJ 1 0.1 U I 0.1 U 
EENZO(K)FLUORANTHENE I 0.05 u I 1 0.05 u 1 0.05 u 1 0.05 u 1 0.05 u 1 1 0.05 U 1 0.05 U 1 0.05 UJ 1 0.05 U 1 0.05 u 
BIS(2-CHLOROEl 
El& - 
E 

DIBENZOFURAN 5u 1 I 5u I 5u I 5u I 5u I I 5u I 5u I 5u I 5u I 5u 
nlF1 

1 

F: E 
r 



Ilocation 

n=nple 
sample 
SeCode 

sample-dat 
validated 
CkPfOl 
proj-manag 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
WCIEUF 
, ll.LI.L 

- --- . 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 12 

PDMWIOD PDMWlOD 2DMWllS 
S22DMWlODOl S22DMWlOWl-f S32DMWllSOi 
S32DMWlODOl S32DMWlOWl-F S32DMWllSOl 

NORMAL NORMAL NORMAL 
6Rmo WlW 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 
5u 5u 
5u 5u 
20U 20U 

0.05 u 0.05 u 
5u 5u 

0.05 u 0.05 u 

S32DMW24Wl.D 
2DMW25D 

S32DMW25Wl 
S32DMW25Wl 

NORMAL 
7/22mo 
TRUE 
312 

pBsticlaewct3s (ugq 
4.4'-DDD 
4,4'-DDE 

I 0.02 u I 1 0.02 u 1 0.02 u 1 0.02 ” , “.“_ 
I 0.02 u I 1 0.02 u 1 0.02 u 1 0.02 u I 0.02 

II I nns U 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
U 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 

4,4'-DDT I 0.02 u I ( 0.02 u 1 0.02 u ( 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
ALDRIN I 0.01 u I 1 0.01 u I 0.01 u I 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

U 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 
U 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

[ALPHA-BHC 1 0.01 u I 1 0.01 u ( 0.01 u I 0.01 
LPHA-CHLORDANE 1 0.01 u 1 1 0.01 u I 0.01 u I 0.01 
q nrl I I I I I 

I ‘VU I 

BETA-BHC 0.01 u 0.01 u 0.01 u 0.01 u 0.01 II 1 
DELTA-BHC 0.01 u 0.01 u 0.01 u 0.01 u 0.01 
^._. ^^I.. ^..I1 II ^^^ ,I ^I* II ,%A,. II n AC 

I I I I I 

I nnl ii I nni ii I oni II I 001 II I noi (1 

ENDOSULFANII 0.02 u 0.02 u 0.02 u 0.02 
ENDOSULFANSULFATE 0.02 u 0.02 u 0.02 u 0.02 ” 1 “.“I 
ENDRIN 0.02 u 0.02 u 0.02 u 0.02 u I 0.02 

;AMMA-CHLORDANE 0.01 u 0.01 u 0.01 u 0.01 
IEPTACHLOR 0.01 u 0.01 u 0.01 u 0.01 
IEPTACHLOREPOXIDE 0.01 u 0.01 u 0.01 u 0.01 
"CT!xlv"rUl Al) n4 II n, II n, II n4 

Total Metals (I@) 



location 
nsample 
sample 
SXode 
sample-dat 
validated 

cto-Proi 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 5 OF 12 

2DMW23D 
S32DMW23DOi 
S32DMW23Wl 

NORMAL 
7/26m 
TRUE 
312 

1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. ) CERCONE, D. CERCONE, D. 
[ 77.4 u ( I 90.5 u I 50.5 u I 26911 1 126U 1 963 

IALUMINUM 1 2.6 U 1 1 2.6 U 1 2.6 U 1 2.6 U 1 2.6 U 1 2.6 U 
ARSENIC 1 2.3 U I 1 2.3 U I 2.3 U I 2.3 U I 2.3 U I 2.3 U 
BARIUM I 26 1 21.1 U 1 36.6 1 75.9 1 22.7 U 1 19.4 u 

1 0.72 U 1 1 0.72 U 1 0.72 U 1 
1 0.25 U 1 1 0.25 U I 0.25 U 1 

IBERYLLIUM 0.72 U 0.72 U 0.72 U 
CADMIUM 0.25 U 0.25 U 0.25 U 
CALCIUM 1 14600 1 1 25600 1 9760 1 155000 31700 7040 
CHROMIUM I 25.3 ( ( 6.2 U I 6.2 U I 6.2 U 6.2 U 6.2 U 

ICOBALT I 4.5.1 I 1 A311 I 53.1 1 A711 ) II 47 II 

uIssoIveo hletals (UgLj 
ALUMINUM, FILTERED 
ANTIMONY FII TFRFI-I - _.,. ._.-..-- I I L.0 ” 1 I I I I LO ” , I I I I 
ARSENIC, FILTERED 2.3 U 1 2.3 U 1 

I I I I I I I I I 

2DMW24D 
S32DMW24Wl 
S32DMW24Wl 

DUP 
&cm 
TRUE 
312 

CERCONE, D. 
50.5 u 
2.6 U 
2.3 U 
58.3 

0.72 U 
0.25 U 
21800 
6.2 U 
4.2 U 
6.6 u 
7990 
1.6 U 
5964 
769 

0.09 u 
9.2 u 
3730 
2.9 u 
5.2 U 

75100 J 
3u 

6.3 U 
6.5 U 

2DMW24D 
j32DMW24Wl.D 

DUP 
6l2m 
TRUE 
312 

CERCONE, D. 
65.9 U 
2.6 U 
2.3 U 
59.3 

0.72 U 
0.25 U 
22800 
6.2 U 
4.2 U 
6.6 u 
6d60 
1.6 U 
6130 
805 

0.1 u 
9.2 u 
3690 
2.6 u 
5.2 U 

77900 J 
3u 

6.3 U 
17.4 

-. 



SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 6 OF 12 

2DMW16D 
S32DMWlSWl 
S32DMW16DOl 

NORMAL 
7131mo 
TRUE 

312 

2DMW16S 2DMW16S 2DMW23D 
S32DMW16SOl S32DMW16S61-F S32DMW23Wl 
S32DMW16SOl S32DMW16Wl-F S32DMW23Wl 

NORMAL NORMAL NORMAL 
ll31mo 7l3lmO 7R5m 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 
6904 
703 

0.09 u 
9.2 u 
4000 
2.0 u 
5.2 u 

50400 J 
3.2 J 
6.3 U 
30.1 u 

2DMW24S 2DMW250 
S32DMW24SOl S32DMW25Wl 
S32DMW24S61 S32DhtW25Wl 

NORMAL NORMAL 
6mo 7l2mll 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 



I I I I I I I I I I I I I I 
I I I I 

I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I 
I I 



SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 8 OF 12 

2DMW29S 2DMW3OS 
S32DMW29SO4 S32DMW3OSOi 
S32DMW29SO4 S32DMW3OSOl l-7 NORMAL NORMAL 

7n2ma 7n2m6 
TRUE TRUE 
312 312 

3Mw14s 
S3MWl4SOl 
S3MW14SOl 

NORMAL 
7RyoO 
TRUE 
312 

CERCONE, D. 1 CERCONE, D. 1 CERCONE, D 
11, I III 1 III 

- - I ” I ” I ” 

1 u 1 u 1 u 
1u 1 u 1 u 
1u 1u IU 
Ill 1u lU 
5.47 1 u 6.22 J 
31.3 1 u 1 u 
1 II 1 II 1 II 

“Issol”w ~asea (“grl., 
ETHANE 2 UJ 2 UJ 2 UJ 2 UJ 
ETHENE 3 UJ 3 UJ 3 UJ 3 UJ 
METHANE 1u 170 2J 2u , 

1 2UJ 1 2UJ 1 12 2u 2 UJ 
1 3UJ 1 3UJ 1 13 3u 3 UJ 
I 3 I iu I 400 J 9J 1 



SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 9 OF 12 

2DMW26D 
S32DMW26Wl 
S32DMW26Wl 

NORMAL 
7/23/oa 
TRUE 
312 

2DMW26S 2DMW29S 
S32DMW26Sfli S3MW29S63 
S32DMW26S91 S3MW29S63 -I- NORMAL NORMAL 

7t23100 6R3m 
TRUE TRUE 
312 312 

proj-menag CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. 
4-CHLORO-3-METHYLPHENOL 5U 5u 5U 5u 5u 5u 
4-CHLOROANILINE 5u 5u 5u 5u 5u 5u 
4-CHLOROPHENYL PHENYL ETHER 5u 5u 5u 5u 5u 5u 
4-METHYLPHENOL 5u 2J 5u 5u 

:Y)METHANE 1 5 U 5 U 5u 5u 5u 5u 
El! ;(2CHLOROETHYL)ETHEFl 

ti- 

I 5u I 5u 5u 5u 5u 5u 
BIS2-ETHYLHEXYLIPHTHAIATE I 5 U I 5 II 0.9 u 5u 5u 5u 

!YL PHTHALATE I 5u I ii 5u 5u 5u 5u 
I 5 II I 5 II 5 II r, II r, II 

BUNLBENi 
CARBAZOLL I I 
CHRYSENE I ois-u I 0.05-u 1 0.05-u 1 0.05 u 1 o.‘o;u 1 0.;;u 1 
OlBENZO(A,H)ANTHRACENE I 0.1 u I 0.1 u 1 0.1 u I 0.1 u I 0.1 u I 0.1 u I 
DlBl 
-.-. 

2DMW29S 2DMW39S 
S32DMW29S94 S32DMW36S61 
S32DMW29S04 S32DMW36S61 -‘- NORMAL NORMAL 

7n2m 7nm 
TRUE TRUE 
312 312 

3MW14S 
S3MW14S91 
QMW14S91 

NORMAL 
7/26/w 
TRUE 
312 

5u I 5u 1 
I I 

0.05 u 0.04 J 
0.1 u 0.1 u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 

0.1 u 0.1 
0.1 u 0.1 u 
5u 5u 



llocsuon 
nsample 
sample 
mode 
sample-del 
validated 
cmml 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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2DMW25S 
S32DMW25SOl 
S32DMW25SDl 

NORMAL 
71221oo 
TRUE 
312 

~ 

- . --- _. 

3MW14S 
S3MW14SOl 
S3MW14SOl 

NORMAL 
7i25iwJ 
TRUE 
312 

CERCONE, D 

Pesuclass/Pc;t1s (Ug/LJ 

4,4’-DO0 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 1 0.02 u 1 1 0.02 U 1 0.019 J 1 
4,4-DDE 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u I 0.02 u 1 1 0.02 u 1 0.02 u I 
4,4’-DDT 0.02 u 0.02 u 0.02 u 0.02 u 0.02~ 1 I 

“l-l, II nni II nn1 II on1 II 

“.” I ” “.“I ” “.“I ” “.“I ” “.“I” , “.“I” , I 

HEPTACHLOREPOXIDE 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u I 0.01 u I 
METHOXYCHLOR 0.1 u 0.1 u 0.1 u 0.1 u Ill11 I 0111 I I “I,, I 

TOXAPHENE 1u 1u IU 1u I" , I" , I J” , I” , 
Total Metals (ugR) 



Ilocation 
neample 
eample 
SacOde 
sample-dat 
validated 
cto-proi 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 11 OF 12 

~ALUMINUM 2.6 U 2.6 U 

.RYLLIUM 0.72 U 0.72 U 
I 1 0.25 U 1 0.25 U 1 

2DMW26D 
S32DMW26Wl 
S32DMW26Wl 

NORMAL 
7RMM 
TRUE 

312 

MIUM 6.2 U 6.2 U 
._. .LT 4.2 U 4.2 U _._ . , , “” , 
)PPER 6.6 U 6.6 u 6.6 U 1 6.6 U 1 6.6 U 1 

9, JN 159 u 7460 3-m II I 
LI”” , 

?,a I mwl I 
“I.7 , I.7.a-J , 

LEAD fiF, IR II IRII I IAIl I 10.1 I 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
P~ITASSIIIM _ ._ _ _ 
SELENIUM 
SILVER 
SODIUM 1 26600 1 56100 1 45200 1 20000 J 1 1 
THALLIUM I 3u 1 3u 1 3u 1 3u 
VANAOIIIM I IiRII I 6RII I fiRI I fiRI 

..” - ..” v  ..” ” 
1550 5050 1770 2710 5300 
50.9 496 5.6 U 97.5 2360 

0.09 u 0.09 u 0.09 u 0.09 u 0.09 u 
I 9.2 u I 9.2 u I 9.2 u 16.1 J 9.2 u 
I lwul I *mn I , ."_" , 1_." , 2540 2270 2960 
I 2.6 u 1 2.0 u 1 2.6 u 2.6 U 2.6 u 
1 5.2 UR 1 5.2 UR 1 5.2 UR 5.2 U 5.2 UR 

0900 
3u 

1.- - , ".- J 6.9 U 
17.3 u I 73.9 16.5 u IZINC 1 15.6 u I 20.1 u I 

CERCONE, D. CERCONE, D. 
142 U 
2.6 U 
2.3 U 
170 

0.72 U 
0.71 

21300 
6.2 U 
4.2 U 

2DMW29S 2DMW39S 
S32DMW29S94 S32DMW39S91 
S32DMW29SO4 S32DMW39S61 

-r 

NORMAL NORMAL 
7112100 7112100 
TRUE TRUE . 
312 312 

3MW14S 
S3MW14S91 
S3MW14S61 

71261W 
TRUE 

312 

. . . 
--. 



IlocalifM 
nsampte 
sample 
sacode 
sample-dat 
validated 
ao-pmj 

SUMMARY OF SITE 3 GROUNDWATER DATA - 
PERMANENT WELLS - AREA A DOWNSTREAM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 
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pro/-manag 

MAGNESIUM, FILTERED 
MANGANESE, FILTERED 
MERCURY, FILTERED 
NICKEL, FILTERED 
POTASSIUM, FILTERED 
SELENIUM, FILTERED 
SILVER FII TERED 

CERCONE, D. 

2DMW26D 2DMW26S 2DMW27D 
S32DMW26Wl S32DMW26S61 S32DMW27Wl 
S32DMW26Wl S32DMW26S61 S32DMW27Wl 

NORMAL NORMAL NORMAL 
7R2m 7R2/00 mJ0 
TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, D. 

3Mw14s 
S3MW14SOl 
S3MW14SOl 

NORMAL 
7RWO 
TRUE 
312 

ZERCONE, D 

2DMW26D 2DMW26S 2DMW29S 
S32DMW26Wi S32DMW26S61 S3MW29S63 
S32DMW26Wl S32OMW26SOl S3MW29SO3 

NORMAL NORMAL NORMAL 
7R3RM 7R3tW 6R3mo 
TRUE TRUE TRUE 

312 312 312 
CERCONE, D. CERCONE, D. CERCONE, D. 

2DMW29S 2DMW3OS 
932DMW29S64 S32DMW3OS61 
932DMW29S04 S32DMW3OS61 

NORMAL NORMAL 
7n2mo 7nm 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 



APPENDIX 8.5 

SITE 14 - OBDANE GROUNDWATER DATA 



SUMMARY OF SITE 14 GROUNDWATER DATA 
OBDANE 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON,GROTON, CONNECTICUT 

PAGE 1 OF 1 
llocation 1 S14MWOlS I 

Volatile Organ 
l.l,l-TRICHLC 
1,1.2.2-TETRAc .___..__,. 
1,l.Z.TFlICHLCl!=‘~“*N~ 
1.1.DICHLORt 
1.1.DICHLOR&vnr,wz 
1.2.4.TRICHLOROBENZENE 
1,2-DIBROMOETHANE 
1,2-DICHLOROBENZENE 
1 ,2-DICHLOROETHANE 
1,1-YlWL”““T”“TI * n,ru, nmmono&NE 

1.3.DICHLOROBEN7f .--NE 
1.4.DICHLOROBE :NZENE 
2-BUTAN( INE 
4.METHYL-2.PENTANONE 
ACETONE 
BENZENE 
BROMCCHLOROMETHANI 
BROMODICHLnD”“-u* 
BROMOFORM 
BROMOMETHAh IF 

C 

4 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

5 UR 
1 5u 
I 5llR - -.. 
I I ,I 

-- 
I <III 

,& .,” 

ARBCN DISULFIDE 1 u 
-- - -ETRACHLORIDE 1 u 

-N7FNF 

Total Metals (ugk) 
ALUMINUM 
ANTIMONY 

/ 936U 
1 2.6 u 

Iiikellaneous Parameters (ug.k) 
TOTAL DISSOLVED SOLIDS 1 122J 
TOTAL SUSPENDED SOLIDS 1 5UJ 



/ 

i 

APPENDIX B.6 

SITE 7 - TORPEDO SHOPS SOIL DATA 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

7Mw2S 
so 

Nlo990-7Mw2(24] 
7MW2(2-4) 
NORMAL 

2 
4 

6Aeo 
TRUE 
GRAB 

129 
Cochmn, MatI 

/ 0 
I 

7TBl 
so 

@099wrBl(24) 
nww 

DUP 
2 
4 

w&l 
TRUE 
GRAB 

129 
Cochnn, Matt 

, 0 
! 

PAGE 1 OF 20 

7TBl 
so 

6099wTB1(24~D 
7TB7(24) 

DUP 
2 
4 

w60 
TRUE 
GRAB 

129 
Cochnn, Matt 

ll6699+7TBl(24L 

7TB2 
so 

wJ9swTe2(24) 
~W-4) 
NORMAL 

2 
4 

ml90 
TRUE 
GRAB 

129 
Cochnn, Mati 

7TB5 
so 

l6low7TBya6) 
7WW 
NORMAL 

6 
0 

6/10/90 
TRUE 
GRAB 

129 
Cochmn, Matt 

7MWlD 
so 

l6139&7MW1(&2) 
7YWl(C-2) 
NORMAL 

0 
2 

6/13/90 
TRUE 
GRAB 

129 
Ccchran, Man 

0 
I 

7183 
so 

1813907TB3(4-6] 
7W+6) 
NORMAL 

4 
6 

anygo 
TRUE 
GRAB 

129 
Cochran, Man 

I 0 

i 

7MW3S 
so 

1814!m-7Mw3(6-81 
7MW6-5) 
NORMAL 

6 
0 

6n4Bo 
TRUE 
GRAB 

129 
Co&an, Matt 

I 0 

I 

7TB4 
so 

1814w-7TB4(4.6] 
7WW 
NORMAL 

4 

Y&l 
TRUE 
GRAB 

129 
Cochnn, Man 

I 0 

I 

7TB6 7TBiO 

so so 

6149&7TEi6(&6) 7s0100163 
~q6-8) 7s0100163 
NORMAL NORMAL 

6 1 
6 3 

w490 316194 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochnn, Matl Cochran, Matl 

I 

Cl 

Cb- 

CIS-I,3DICHLOROPROPL.., I I “V I YY “Y I “V I r Y “Y I “V I I 
DIBROMOCHLOROMETHANE ! 6U ! 6U ! 6U 6U 6t.l 7u 6U 6U 6U 7u 1 11u 
ETHYLBENZENF 

! ! 

.,.n “U r.,r.- Mtr-*lLCNC3 I I I I I I I I I I I 
METHYLENE CHLORIDE 4J 6U 33 3J 3J 7u 6U 6U 6U 7u 1 11u 
n~Y”l EME I I I I I I I I I I I 
Y-n I LL8.L 

STYRENE 
TETRACHLORONENE 
TOLUENE 
TRANS.1.2.DICHLOROETHENE 
TRANS.1.3.DICHLOROPROPENE 

6U 6U 6U 6U 6U 7u 6U 6U 6U 7u 11 u 
6U 6U 6U 6U 6U 7u 6U 6U 6U 7u II u 
6U 6U 6U 6U 6U 7u 6U 6U 6U 7u 6J 

6U 6U 6U 6U 6U 7u 6U 6U 6U 7u 11 u 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

_ 

7MW2B 
so 

l8089&7MW2(2-4) 
7uW2(2q 
NORMAL 

2 
4 

Muw 
TRUE 
GRAB 

129 
Ccchmn, Matt 

7TEl 

L80¶9b%1(24) 
~W-4) 

DUP 
2 
4 

8Aw 
TRUE 
GRAB 

129 
Cochnn. Man 

PAGE 2 OF 20 

7TBI 
so 

8099@7TB1(2+D 
7TR7w 

DUP 
2 
4 

&9&l 
TRUE 
GRAB .~ 

7TB2 
so 

kW99ll-T182(2-4 
7TB2(2.4) 
NORMAL 

2 
4 

8Bm 
TRUE 
GRAB 

129 
Cochran, Matt 

6U 
12 u 
12 u 
6U 

-r 7TB5 
so 

l61090-7NS(~: 
~W-4 
NORMAL 

6 
8 

wl050 
TRUE 
GRAB 

129 
Co&an, Man 

7YWlD 
so 

1813907MW1(&2) 
7MWl(a-21 
NORMAL 

0 
2 

WI3190 
TRUE 
GRAB 

129 
Ccchnn, Man 

7TB3 
so 

b31390-7rB3(4-6) 
7W~l 
NORMAL 

4 
6 

Ymw 
TRUE 
GRAB 

129 
Cochnn, Mall 

6U 
12 u 
12 u 
6U 

7MW36 

.149%v3(6-6) 
7MW6-81 
NORMAL 

6 
6 

6l1m 
TRUE 
GRAB 

129 
Cochrsn. Mall 

7784 
so 

614%mey4-6) 
7-ww 
NORMAL 

4 
6 

an490 
TRUE 
GRAB 

129 
Cochnn, Man 

7TB6 
so 

#)149ll-W&6) 
TTesfs-el 
NORMAL 

6 
8 

miw 
TRUE 
GRAB 

129 
Cochnn, Yatt 

7u 
14 u 
14 u 
7u 

7TBlO 
so 

7s0100103 
IS0 100163 

NORMAL 
1 
3 

1 
3m94 
TRUE 
GRAB 

129 
Cochmn, Mall 

I_ 
11 u 

11 u 

+!+-I 

IACENAPHTHYLENE 4oou 420 U I 400u 1 5oou 1 450u I 3sOu I 370 U 1 410 U 480 U 55 J ] 



7MW26 

so 
MO99WMW2(2-4) 

7MW2(24) 

NORMAL 
2 

4 

819190 
TRUE 
GRAB 

129 
Cochnn, Matt 

55J 
210 J 
290 J 
270 J 
190 J 
290 J 
66 J 

400u 

400 u 
400 u 
400 u 
130 J 
400 u 

260 J 
6OJ 

400 u 
400 u 
400u 

4Ouu 

400 u 
500 

43 J 
400 u 
400 u 
400 u 
400u 

230 J 
4w u 
400 u 
400 u 
400u 

4wu 

2000u 
560 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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7TBl 
so 

m6999-7rB1(2-4) 
owl 

WP 
2 

4 

8/w 
TRUE 
GRAB 

129 
Co&an, M&l 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

2cmu 
410 u 
410 u 
410 u 
410 u 
180 J 
410 u 

410 u 
100 J 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u -- 
410 u -- 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

2ooou 

410 u 

7TBl 
so 

)809907TB1(2+D 
m7P-4) 

WP 
2 

4 

tlmo 
TRUE 
GRAB 

129 
Cochnn, Matt 

09099&7rBl(24) 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

2OiKlu 

420 U 
420 U 
420 U 
420 U 
140 J 
420 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

'420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

2cau 

420 U 

7TB2 7TB5 7MWlD 
so so so 

mowwTB2(2-4) BlO9&7TB6(6-6) l8136U7MW1(02) 
7mw 7TB6(6-8) 7MW1(62) 
NORMAL NORMAL NORMAL 

2 6 0 
4 8 2 

ml80 8/11y90 803190 
TRUE TRUE TRUE 
GRAB GRAB GRAB 

129 129 129 
Cochran, Matl Cochnn, Matt Co&an, Matt 

400 u 5oolJ 450 u 
4cO u 500 u 270 J 
400 u 500U 570 

400 u 5ooU 610 
400 u 5w u 540 
400 u 500U 510 

2Golu 2400 U 22w u 
4wu 500 u 450u 

400 u 500 u 45ou 

400 u 5CQU 45Ou 

400 u 500U 450 u 
190 J 500U 170 u 
400 u 500U 450 u 

400 u 

400 u 

4WlJ 
4wu 

4w u 

400 u 

400 u 

43 J 
4w u 

4w u 

400 u 

400 u 

400 u 

400 u 

4wu 

4wu 
4wu 

4wu 

4wu 

2Ocou 
400 u 

500 u 
65 J 

500 u 
500 u 
500U 
945 

500 u 
500 u 
500 u 
5ooU 
500 u 
500 u 
500U 
5M)U 
5OOU 
500 u 
5ooU 
500 u 
500 u -- 
2400 U -- 
500 u 

380 J 
450 u 
450 u 
63 J 

450 u 
450 u 
450 u 
390 J 
450 u 
450 u 
450 u 
450 u 
450 u 

540 
450 u 
450u 
45ou 

450 u 
450 u 

2200 u 
170 J 

7TB3 

1813%SsiB3(*6) 
TWW 
NORMAL 

4 

6 

an3190 
TRUE 
GRAB 

129 
Cochmn, Mall 

390 u 
390 u 
40 J 
61 J 

390 u 
4.9 J 
90J 

390 u 
390 u 
390 u 
390 u 
740 J 
390 u 

44J 
130 J 
390u 

390 u 
390 u 
390 u 
396 u 
6OJ 

390 u 
390u 

390 u 
390 u -- 
396 u -- 
390 Li 
390 u 
390 u 
390 u 
390 u 
390 u 
1900 u 
390 u 

7MW3S 

so 
38149&7MW3(6-8] 

7MW6-3) 
NORMAL 

6 

8 

8/14190 
TRUE 
GRAB 

129 
Cochran. Matl 

370 u 410 u 460 u 
370 u 410 u 480u 

370 u 410 u 480 u 
370 u 410 u 480 U 
370 u 410 u 46Ou 

370 u 410 u 460 u 
1800 U 2calu 23Ouu 

370 u 410 u 460 u 
370 u 410 u 480 u 
370 u 410 u 480 u 
370 u 410 u 460 u 
370 u 410 u 480 u 
370 u 410 u 480 U 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
1800 u 
370 u 

410 u 460 u 
170 J 68J 
410 u 460 u 
410 u 480 U 
410 u 460 u 

.410 u 480 u 
410 u 480 u 
410 u 480 u 
410 u 460 u 
410 u 480 u 
410 u 460 u 
410 u 480 U 
410 u 480 U 
410 u 480 u 
410 u 480 u 
410 u 480 u 
410 u 480 u 
410 u 460 u 
410 u 460 u 

POOOU 23W U 
410 u 480 u 

7TB4 
so 

lel4W7rB4(4.6) 
W4-V 
NORMAL 

4 

8 

0/lual 
TRUE 
GRAB 

129 
Cochmn, Matt 

7TB6 
so 

8149&7TB6@8) 
TW6-81 
NORMAL 

6 

8 

8nuw 
TRUE 
GRAB 

129 
Cochnn, Man 

7TBlO 
so 

7 so 10 0193 
750100163 

NORMAL 
1 
3 

316194 
TRUE 
GRAB 

129 
Cochnn, Man 

1300 
2700 
19w 

3200 J 
1200 

360U 
110 J 
3M) u 
36OU 
36OU 
36OU 
360U 
36OU 
Ed0 
24W 

36QU 
36ilU 
36OU 
340 J 
360 u 
360 U 
3800 J 

660 
360 u 
360 U 
360 u 
36OU 
1200 

360 U 
360 U 
360 U 
260 J 
360 U 
670 u 
4100 J 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

m 

I 

7MW2S 
so 

BO99&7MW2(2-4) 
7Mw2(24) 
NORMAL 

2 
4 

am0 
TRUE 
GRAB 

129 
Cochnn, Matt 

7TBl 
so 

kM9g&TTB1(24] 
nww 

DUP 
2 
4 

Mv96 
TRUE 
GRAB 

129 
Cochnn, Man 

I 0 
T 
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7TBl 
so 

Bg93mBl(2-4~0 
m7h-k 

LJUP 
2 
4 

a&90 
TRUE 
GRAB 

129 
Ctimn, tm 

I 0 
T 

7TB2 
so 

k3omwTB2(2.4) 
7TB2041 

2 
4 

w9mo 
TRUE 
GRAB 

129 
Cochnn, Man 

I 0 

1 

7TB5 
so 

8109&7TB5(C8] 
7Wb-e) 
NORMAL 

6 
8 

am90 
TRUE 
GRAB 

129 
Co&an, Man 

I 0 

1 

7MWlD 
so 

u)139~VMW1(&2) 
7MW1(02) 
NORMM 

0 
2 

am90 
TRUE 
GRAB 

129 
Co&an, Man 

7TB3 
so 

)8139D-ITB3(cb) 
7’WW 
NORMAL 

4 
6 

wl3l9o 
TRUE 
GRAB 

129 
Cochran, Man 

7MW36 
so 

)8149i%7MW3(6-8) 
7MW6-8) 
NORMAL 

6 
8 

8/14l96 
TRUE 
GRAB 

129 
Cochnn, Man 

7764 
so 

8149wrB4(~) 
7Tw+l 
NORMAL 

4 
6 

(VlW 
TRUE 
GRAB 

129 
Co&an, yan 

7TB6 
so 

b6149L%7TB6(68) 
W6-4 
NORMAL 

6 
8 

8llUSl 
TRUE 
GRAB 

129 
Cochran, Man 

I 6809%7rB1(2”t) 
1 AMII A10 II 420 U 400 u I 5wu 1 45ou I 3sQu 1 370 u 410 u 

I 
I 4 

420 U 
,, * 

.,- , _.“- , 41 J 5oou I 330 J I 46J 1 370 u 410 U 1 

I 20 u I 2ou I 20 u 20 u 24U , 
20 u I 2ou 1 20 u 20 u 24U 1 ;; i I 

20 u 20 u 24 U I 21 u 
I 9.8 U I 1ou I 10 u 9.0 u 12u I 11 II I 

w 
PliEZ 
PYRENE 
PestkkkiPCBa (ugkg) 
4,4’-DDD 
4,4’-DDE 
m 
MDRIN 
ALPHA-BM 
ALPHA-CHL 
AROCLOR 
AROI 
AROC-. __ 
AR@?, M.l,d 

Am 
ma _ _ __ 

r 

0 

7TBlO 
so 

7 so 10 OlD3 
7s0100163 

NORMM 
1 
3 

3m4 
TFIUE 
GRAB 

129 
Cochnn. Mati 

360 u 
42W J 

DL-... 
DIELDF 
ENDOS 
ENDOS 
ENCOB. 
ENDRIN 
ENDRIN 
ENDRIN ._. _. ._ 
GAMMA-BHC (UNDAN 

HEPTACHLOI 
HEPTACHLOF 
METHOXYcH “I Y 
TOXAPHENE I 2tiu I 2wu I 200 u I 2wu I 240u 1 21; IWU 

. , 

I 131W 1 16900 1 19700 I 13500 I 196W ( 13700 1 102w 0460 11Wo 12300 4450 
NY I 14.5 UJ I 15.2 UJ 1 1 

I I I I 
15 UJ 1 19.4 J 18.2 UJ 1 194J 1 179J 14.2J 

I I 1 
1 

I 1 
1 173J 1 16.6 J 3u 

IAHStNlC 2.3 J i.9J 2.1 J 21J 2.8 I 
1 

1.4 I 1.4 I 2.2 I 2.7 I 26 1 11J 



7Mw2s 
so 

08099b7MW2(24) 
7YW2(24) 
NORMAL 

2 
4 

(119190 
TRUE 
GRAB 

129 
Cochran, Man 

80.4 
0.61 
5oR 
4.4 

136OJ 
15.7 
67 _.. 

21 J 
1.5 u 

14500 J 
12.2 J 
4140 J 
277J 
0.11 u 
12.9 J 
2710 

0.48 u 
1.9 u 
117 J 

0.97 u 
32.3 

48.4 J 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

7TBl 
08099b&24, 

7JW-W 
WP 

2 
4 

aAw 
TRUE 
GRAB 

129 
Coduan, Man 

55.2 
0.75 
5oR 
3.3 

6OUJ 
16.7 
7.6 

12.2 J 
1.6 U 

16100 J 
9.7 J 

2610 J 
239 J 
0.11 u 

15 J 
625 

0.5 u 
2u 

54.8 J 
0.99 u 

32.7 
43 J 

7TBl 
so 

O6O99&7rel(2go 
7TB7(24) 

DUP 
2 
4 

(119190 
TRUE 
GRAB 

129 
cochnn, Man 

OlxmwTBl(24) 
63.1 

1 
56R 
5.1 

848 J 
19.5 
6.3 
11.6 

1.6 U 
162ooJ 
7.6 J 

2890 J 
289 J 
0.13 u 
12.3 J 
886 

0.51 u 
2u 
105 
1u 
32.8 

37.3 J 
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7rB2 
so 

060990-'7182(24) 
7ww 
NORMAL 

2 
4 

819190 
TRUE 
GRAB 

129 
Cochnn. Man 

68.3 
0.64 
5oR 
3.2 

1100 J 
16.9 
8.1 

20 J 
1.5 u 

138COJ 
11.9 J 
324OJ 
273 J 
0.11 u 
14.4 J 
1940 

0.47 u 
3 

118 J 
0.94 u 

31 
46.9 J 

7765 7MWlO 
so SO 

06lCS7TB5(6.6) 0613907YW1(02) 
7TW(b8) 7MWl(O-2) 
NORMAL NORMAL 

6 0 
a 2 

8nw90 6/13&l 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochran.Matl Cochran,Mat 

47.4 159 
0.87 0.58 

130 R 110 R 
4.7 4.6 

1510 J 5830 
24.9 18.4 J 
7.5 148 

9.7 J 39.8 J 
1.9 u 1.6 U 

14000 J 21600 
111 J 7.1 J 
3120 J 6440 
138 J 300J 

0.14 u 0.12 u 
13.8 J 14.4 J 
793 5360 J 
0.77 0.5 u 

24 U 5.5 J 
192 J 366 J 
1.2 u lU 
35.1 45.6 

33.7 J 62.9 J 

7TB3 7MW39 7TB4 7TB6 
so so so so 

06139O?TB3(+6) 061490-7MW3(6-6) 06149OdTB4(46, 0614907TB6(&6) 
7TW-6, 7Mw3(6-8, 7w44 7TW-S) 
NORMAL NORMAL NORMAL NORMAL 

4 6 4 6 
6 8 6 a 

8/13&l 8nu9o 8n4m 8n4Ml 
TRUE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB 

129 129 129 129 
Cochnn,Matl Cochnn,Mall Cochmn,Matl Cochmn, Matt 

64.4 
0.52 
45 R 
2.9 

1680 
14 J. 

7 
23.7 J 
14 u 
13606 
9.2 J 
4193 
364J 
0.11 u 
8.4 J 

26GUJ 
0.44 u 
4.7 J 
112 J 

0.87 U 
28.5 

46.9 J 

I 
I A9 5 56.1 35.2 -.- 

0.46 0.57 0.54 
45 R 49 R 82R 
2.1 2.5 2.3 

1540 903 1040 
13.6 J 18 20.7 J 

6.6 5.5 6 
19 J 17.1 14.5 J 
1.4 u 1.5 u 1.6 U 
10603 12103 10400 
11.2 J 34J 3.6 J 
3590 3010 2740 
229 J 141 J 103 J 
0.11 u 0.12 u 0.11 u 
10 J 119 .I A? .I 

2440 J 
0.45 u 0.48 U ] 
4.9 J 5.3 J 1 
1NI .I R76 .I I 

.._ _ _._ _ 
1080 J 1 575 J 

05u 
5.4 J 

1."" , 167J 
3.95 u 1 1u 

22.7 I 25.6 I 278 
35.2 J 1 26.8 J 1 28.6 J 

0.91 u 1 I 

7TBlO 
so 

7s0100103 
7s0100103 

NORMAL 
1 
3 

3m4 
TRUE 
GRAB 

129 
:ochnn, Man 

42.2 
0.2 u 
10 u 
0.4 u 
849J 

7 
2.9 u 
10.6 

8950 
10.5 J 
2340 
184 

0.1 UJ 
5.1 

2100 J 
0.6 U 
0.4 UJ 
340J 
0.2 u 
14.3 u 
48.7 J 

TPH I I I I I I I I I I I 
TOTAL ORGANIC CARBON 

U No! Detected 
J. Estimated 
R Rejected 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

7MW4S 
so 

7SO4SOlrn 
7so4So163 

NORMAL 
1 
3 

3M4 
TRUE 
GRAB 

129 
coehrm, Man 

7MW6S 
so 

7so6So3M 
7SO6Sm5 

NORMAL 
3 
5 

3w94 
TRUE 
GRAB 

129 
Co&an, Mal 

7MW6.S 
so 

7SO6S6567 
7SO6S6507 

NORMAL 
5 
7 

3m94 
TRUE 
GRAB 

129 
Cochmn, Mati 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 6 OF 20 

7MW5S 
so 

7MWsS1011 
7MW5.s1011 

NORMAL 
10 
11 

3m/94 
TRUE 
GRAB 

129 
Cochmn, Mat 

7MW7S 
so 

7MW7w103 
7MWIS0103 

NORMAL 
1 
3 

3nl94 
TRUE 
GRAB 

129 
Cochnn, Matl 

7MW6S 
so 

7MW6!%4@ 
7M- 

NORMAL 
4 
8 

216194 
TRUE 
GRAB 

129 
Cochnn, Matt 

7MW9S 
so 

7MW9w6o9 
7MW9S-Om 

OUP 
6 
8 

216194 
TRUE 
GRAB 

129 
Zochran, Mat 

7MWBS 
so 

7MWsSao6-0 
7MW9SO6680 

DUP 
6 
0 

21619) 
TRUE 
GRAB 

129 
Co&an. km 
7MWSSO608 

7TB12 
so 

7TB12d204 
7TB12-9204 

NORMAL 
2 
4 

we84 
TRUE 
GRAB 

129 
bchnn, Matl 

7TB13 
so 

7TBlrnl 
7TB13ulol 

NORMAL 
0 
1 

3lw34 
TRUE 
GRAB 

129 
Cochnn, mt 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

wptcam I 
TRICHLOROETHENE 
VINYL ACETATE I . . . . . . I. ^...^^.^- 

7MW4S 
so 

7so4So103 
7s04S0103 

NORMAL 
1 
3 

316194 
TRUE 
GRAB 

129 
Cochnn, yan 

11 u 
11 u 
11 u 
11 J 

7MW6S 
so 

7So6Swo5 
7so6Som 

NORMAL 
3 
6 

316194 
TRUE 
GRAB 

129 
Ccchmn, Matl 

12 u 
12 u 
12 u 
12 u 

7MW6S 
so 

7so6Sosl7 
7So6SoEo7 

NORMAL 
5 
7 

3m4 
TRUE 
GRAB 

129 
cochtan, wt 

11 u 
11 u 
11 u 
11 u 

PAGE 7 OF 20 

7MWlOS 7MWllS 
so so 

7MW19S.0696 7MWll.S-0597 
7MWlOSQ666 7MWllSD507 

NORMAL NORMAL 
6 5 
a 7 

2m4 w94 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochmn, Man Ccchmn, Man 

12 u 24 U 
12 u 24 U 
12 u 24 U 
12 u 24 U 

7MWllS 
so 

7MW&O4@9 
7MWsO406 

NORMAL 
4 
8 

2m4 
TRUE 
GRAB 

129 
Cochnn, Man 

61 U 
61 U 
61 U 
61 U 

7MWSS 
so 

7MW9SHO6 
7MWWJ608 

WP 
6 
8 

216194 
TRUE 
GRAB 

129 
Cochran, Mati 

12 u 
12 u 
12 u 
12 u 

7MW6S 
so 

7MwSSaoe0 
7MWSSO606D 

DUP 
6 
8 

2M94 
TRUE 
GRAB 

129 
Co&an, Man 
7MWB-6606 

12 u 
12 u 
12 u 
12 u 

7TB12 
so 

7TB12w 
7TB120204 

2 
4 

3m4 
TRUE 
GRAB 

129 
Co&an, Man 

11 u 
11 u 
11 u 
3J 

7TB13 7TB13 
so so 

7TB13ooo1 7TB1301.5 03.5 
7TBl3-ooo1 7TBl301.5 co.! 

NORMAL NORMAL 
0 1.5 

__ 

1 4 

TRUE TRUE 
GRAB GRAB 

129 129 
:ochmn, wan Cochmn, Man 

“lN”l. uiL”“l”t I 
XYLENES, TOTAL 



I ATF 

7MW4S 
so 

7SG4sOlW 
7SG4!30103 

NORMN 
1 
3 

316191 
TRUE 
GRAB 

129 
Cochnn, Matl 

lllxl 
2400 
1700 
28&l 

13OOJ 
350U 
130 J 
350 u 
350 u 
350 u 
350U 
350U 
350 u 
660 
2ow 
20J 

350 u 
350 u 
350 J 
350 u 
350 u 
3700 J 

710 
350 u 
350 u 
350 u 
350 u 
1100 J 
35OU 
350 u 
350 u 
310 J 
350 u 
860U 
43WJ 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

7MW6S 
so 

7BG6Bm5 
7sD6sm 

NORMAL 
3 
5 

3H34 
TRUE 
GFtAB 

129 
Codm, Mati 

410 u 
410 u 
33J 

410 u 
21 J 
24 J 

2ooou 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
24 J 

410 u 
410 u 
410 u 
410 u 
410 u 
990U 
410 u 

7MW6B 
so 

7s0650607 
7so6Bo507 

NORMAL 
5 
7 

3Em 
TRUE 
GRAB 

129 
Cxxhnn, wan 

380U 
38OU 
380 u 
385U 
380U 
38OU 
laoo u 
38OU 
38OU 
380U 
380U 
360U 
3aOU 
38OU 
380U 
3WU 
380 u 
380 u 
38OU 
380 u 
38OU 
380 u 
380 u 
38OU 
380 u 
380 u 
38OU 
380 u 
38OU 
380 u 
36OU 
380 u 
38OU -- 
910 u -- 
38cU 
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7MWlOB 
so 

7MWloso608 
7MWlOSO608 

NORMAL 
6 
8 

2iw94 
TRUE 
GRAB 

129 
Cochnn, watt 

38ot.l 
380U 
3aOU 
38OU 
380U 
3aOU 

zoo0 u 
3aOU 
36OU 
380U 
380U 
380 u 
380 u 
38oU 
3aOU 
38OU 
38tJU 
38OU 
38OU 
3aOU 
380 u 
380 u 
380 u 
38OU 
36OU 
380 u 
38OU 
38oU 
380 u 
3aOU 
380U 
380 u 
380 u 
930 u 
3aOU 

7MWllS 7MW59 
so so 

7MWllS.0507 7MW5!3-1011 
7MWllS4JSO7 7MW5!%1011 

NORMAL NORMAL 
5 10 

I_ 
7 11 

TRUE TRUE 
GRAB GRAB 

129 129 
Co&an, htt Cochnn, km 

470 u 21 J 
470 u 55 J 
190 J 48 J 
470 u 57 J 
470 u 20 J 
470 u 49 J 
51 J 28 J 

470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 68J 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 130 J 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 24 J 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
470 u 370 u 
lloo u 890 U 
470 u 97 J 

7MW7B 
so 

7Mm103 
7MW7SOlO3 

1 4 
3 0 

WI94 2M4 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochfan, MaH Cochmn, Man 

350 u 220 J 
350 u a9 J 
35OU 81 J 
350 u 77J 
350 u 56 J 
350 u 84J 
1700 u 2ooou 
350 u 400 u 
350 u 400 u 
350 u 400 u 
350 u 400 u 
350 u 400U 
350 u 400 u 
350 u 400 u 
350 u 945 
350 u 400 u 
350 u 400 u 
350 u 400 u 
350 u 400 u 
14oQ3 400 u 
350 u 4w u 
ia J 210 J 

350 u 600 
350 u 400 u 
350 u 4w u 
350 u 4w u 
350 u 400 u 
350 u 48 J 
350 u 400 u 
350 u 400 u 
350 u 400 u 
350 u 400 u 
350 u 400 u 
860 u 980 u 
350 u 1800 

7MW8B 
so 

7MW6§04Oa 
7M- 

I 

7MW99 
so 

7M- 
7M- 

WP 
6 
8 

2m4 
TRUE. 
GRAB 

129 
%chran, Man 

400 u 
400 u 
400 u 
4COU 
400 u 
400 u 
zooou 
4CQU 
4w u 
4w u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
960 u 
400 u 

7MW99 
so 

7MW9SO6&D 
7MW9S#9D 

WP 
6 
8 

2,684 
TRUE 
GRAB 

129 
Cahran, Man 
7M- 

400 u 
400 u 
400 u 
400 u 
400U 
400 u 
2wou 
400 u 
400 u 
400 u 
400 u 
400U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4OUU 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
400 u 
400 u 
4w u 
4w u 
400 u 
400 u 
400 u 
980U 
400 u 

7TB12 
so 

7TB12-0204 
7TB12.0204 

NORMAL 
2 
4 

3mB4 
TRUE 
GRAB 

129 
kchmn, Matl 

iao J 
650 
8w 
980 
590 
520 
44 J 

380 u 
380 u 
380U 
380 u 
380U 
38OU 
92 J 
720 

36QU 
38OU 
3aOU 
27 J 

38OU 
38OU 

960 
66 J 

380 u 
380U 
380 u 
380 u 

560 
380 u 
38OU 
380 u 
380 u 
380 U 
910 u 

570 

7TB13 
so 

7TB13.0001 
7TB13-oool 

NORMAL 
0 
1 

3m94 
TRUE 
GRAB 

129 
Cochnn, Man 

-- 
-~ 

7TBl3 ’ 
so 

7TB1301.5 03.5 
7TBl301.5 03.5 

NORMAL 
1.5 
4 

m&4 
TRUE 
GRAB 

129 
Cochnn, Man 

380U 
36 J 
81 J 
48 J 
57 J 
35 J 
57 J 

3aOU 
3ao u 
380 u 
38oU 
380U 
38OU 
380U 
38J 
22 J 

38oU 
38oU 
380U 
3aOU 
3aOU 
70 J 

380U 
38OU 
380 u 
380 u 
380 u 
SOJ 

380 u 
380 u 
380 u 
380 U 
380 u 
910 u 
63 J 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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7MW4S 7MW6S 
so so 

7s04S0103 7So6Soxl5 
7s04S0103 7So6Sa306 

7Mws 
so 

fMW9S-0609-D 
7MWSSOM)BD 

DUP 
6 
8 

216191 
TRUE 
GRAB 

129 
Cochnn, Man 
7MW9S-W8 

400 u 
400 u 

7TB12 
so 

7TB12-0204 
7TB12-0204 

7TB13 7TB13 
so so 

7TB13-0001 7TB1301.5 03. 
~TB~~XUKII 7TB1301.5 03. 

NORMAL NORMAL 
0 1.5 
1 4 

3Bf94 3w94 
TRUE TRUE 
GRAB GRAB 

129 129 
h&an, Mat Cochran, Mat 

36OU 
645 

7MW6S 
so 

7SG6SO507 
7so6SO!xl7 

NORMAL 
5 
7 

316194 
TRUE 
GRAB 

129 
Cochran, hut 

38OU 
380U 

7MWloS 
so 

7MWlOS-@O6 
7MWlOtXXO6 

NORMAL 
6 
8 

2BM 
TRUE 
GRAB 

129 
Cochnn, Man 

360U 
36OU 

7MWllS 7MW5S 7MW7S 
so so so 

7MWllS-O5O7 7MW5S-1011 7MW7SO1&3 
7MW11.5-0507 7MW5.S-1011 7MW7S-0103 

7MW6S 
so 

7MW9S 
so 

7M- 
7M- 

WP 
6 
8 

216194 
TRUE 
GRAB 

129 
Cochnn, Matt 

4w u 
4w u 

, 
7MN’&408 

1 
3 

316194 
TRUE 
GRAB 

129 
cochnn, kin 

350 u 
39ooJ 

3 
5 

m 
TRUE 
GRAB 

129 
khan, Mati 

410 u 
410 u 

4 
8 

216191 
TRUE 
GRAB 

129 
:ochnn, Mati 

400 u 
230 J 

2 
4 

3mf94 
TRUE 
GRAB 

129 
:ochnn, Man 

386 u 
860 

5 
7 

3&34 
TRUE 
GRAB 

129 
Cochtan, Mati 

470 u 
470 u 

10 
11 

SW4 
TRUE 
GRAB 

129 
Cochmn, Man 

370 u 
110 J 

1 
3 

311194 
TRUE 
GRAB 

129 
Zochran, Matt 

350 u 
23 J 

( t t t I 

.-. 
ARO( E ARO( 

lnorganlcs (mgkg) 
ALUMINUM I 9480 I 12653 I zoo00 I 6990 I tam I a220 I 7450 1 ii300 I 10700 I 11200 I 13wo I 1 9830 
ANTIMONY 1 3.2U 1 7.8U 1 IOU 1 3.4UJ 1 a.6 1 34 1 3U 1 35UJ 1 96J 1 6aR ( 52R 1 1 56 
ARSENIC 1 1.6 J 1 1.1 J 1 0.82 J 1 4.5 1 3.6 J 1 2 J 1 i.8 J 1 3 1 81 1 7.5 1 3.4 J 1 1 3J 



7MW4S 
so 

7SD4SOlW 
7SO4SOlW 

1 
3 

316191 
TRUE 
GRAB 

129 
cochran, Man 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

so 

7SG6Sa306 
7Scl6So305 

NORMAL 

3 
5 

3AV94I 
TRUE 
GRAB 

129 
Cachnn, thn 

7MW6.S 
so 

7so6So507 
7So6So5o7 

5 
7 

36M 
TRUE 
GRAB 

129 
Cochran, Ma8 

99.6 J 102 J 5% 30.6 
0.35 0.38 J 0.35 J 0.23 U 

to.8 u ii.8 u 10 u 11.4 u 
0.48 0.67 J 0.64 J 0.68 u 
1960 1910 2810 1110 
17.5 13.7 61.1 91J 

6.8 J 7.2 J 19.2 J 6.1 
20.6 24.9 la.1 11.7 

152w 208oo 32900 6930 
11.7 J 3.3 J 3.7 J 2.5 U 
5390 6260 19500 2200 J 
367 437 725 171 

0.11 W 0.28 J 0.16 J 1.2 J 
8 9.4 42.1 J 12.4 

4810 J 569OJ 18400J 1380 
0.65 U 0.71 u 0.6 U 0.68 w 
0.85 U 0.47 UJ 04 LlJ 0.46 U 

708 221 J 240 J 103 u 
0.26 0.38 J 1J 0.23 U 

31.9 u 38.4 u 86.7 12.3 
133 J 766 J 84.2 J la.7 

NSB-NLON, GROTON, CONNECTICUT 

7MWlOS 7MWllS 7MW5S 7MW7S 7MW6S 7MW9S 
so so so so so so 

rMWloSo6o6 7MWllS-O6O7 7MWsS1011 7MW7wlW 7M- 7M- 
~MW1Osoboo 7MWllSQ501 7MW6S-1011 7MWX-OlW 7MW6SO406 7M- 

NORMAL NORMAL NORMAL NORMAL NORMAL DUP 
6 5 10 1 4 6 
a 7 11 3 8 a 

2m4 3&M 3mB4 311194 2M4 2m4 
TRUE TRUE TRUE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB GRAB GRAB 

129 129 129 129 129 129 
Cochrsn,Msn Co&an, Mat Cochnn,Mati Cochmn, Matl Cochnn,Msn Cochnn,Wt 

PAGE 10 OF 20 

64.4 
0.72 

14.1 UJ 
0.56 u 
1110 
25.6 
RO 
10 

12500 
7.8 J 
3350 
119 

0.14 u 
12.7 
809 

0.a5 w 
0.56 u 

203 
0.28 U 
26.8 
31.4 

988 
0.35 

11.2 UJ 
0.45 u 
1550 

12 
6.8 
26.7 

14800 
14.7 J 
4790 
317 

0.11 u 
8.4 

4540 
067 UJ 

0.88 
lo9 

036 U 
24.8 
101 

104 J 31.6 
0.21 J 0.47 
10 u il.8 U 
0.4 u 0.71 u 
1970 1320 
8.3 J 18.1 J 
4.7 J 3.9 u 
121 13.8 

17100 8a20 
91u 
3080 
lo6 

012 UJ 
10 

991 
0.71 W 
0.47 u 

270 
024 U 

23.6 
30.2 

4J 
4370 

215 
0.11 J 
5.4 J 

3710 J 
0.6 U 
0.4 UJ 
207 J 
02 u 
28.9 u 
48.7 J 

34.3 
0.44 

12.5 U 
0.75 UJ 

ia 
18.2 J 

5.6 
14.2 

2w 
4.4 u 
3376 
181 

012 UJ 
12.9 
1490 

075 UJ 
0.73 u 

252 
0.25 U 

21.9 
259 

t 

7MW9S 
so 

7M-D 
7MW9%6606D 

WP 
6 
8 

26&l 
TRUE 
GRAB 

129 
cochnn.Uatt 
7MW9SO606 

399 
0.37 

12.4 U 
0.74 u 
1700 

17.8 J 
5.9 
15.6 

7TBlP 7TBt3 
so so 

7TB12-0204 7TB13-O!XI 
7TB12MM 7TB13-oml 

NORMAL NORMAL 
2 0 
4 1 

3M94 a&4 
TRUE TRUE 
GRAB GRAB 

129 129 
:ochnn,MsN :ochrsn,Matl 

7TB13 
so 

7TBl301.503.5 
7rBlMl.SW.5 

NORMAL 
1.5 
4 

318194 
TRUE 
GRAB 

129 
Cochnn,Man 

154 58.1 
0.6 0.54 

118 UJ 11.4 UJ 
047 u 0.46 U 

1670 1230 
23.5 14 
10.4 5.5 
399 31.1 

16400 la200 11200 
3.6 U 27.5 J 16.8 J 
3810 6910 3410 
140 329 155 

0.12 UJ 0.13 0.11 u 
12.9 16 J 9.9 
1680 5130 1910 

0.74 UJ 0.7 UJ 0.68 UJ 
0.5 UJ 0.86 J 046 U 

265 121 J 682 
0.25 U 0.44 u 0.23 U 
21.3 J 33.7 201 
283 66 38.2 

Miscellaneous Parameten(mykg) 
TPH I I I 1 il.6 W 1 14.2 U 1 I 1 a98J 1 12W 1 i22W 1 160 I I 238 
TOTALORGANICCARBON 1 18600 1 I I 1 9370 1 1 2740 1 I 1 8390 1 4740 1 

U-NotDekted 
J Eslmated 
R-Rejected 



7TB14 
so 

7TBl4-0507 
7TB14-0507 

NORMAL 
5 
7 

216194 
TRUE 
GRAB 

129 
Co&an, Mai 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

7TB16 Tie16 
so so 

7TBlbO608 7TB16WD5 
7TB15&08 7TB160305 

NORMAL NORMAL 

6 3 
8 5 

mm 3m4 
TRUE TRUE 
GRAB GRAB 

129 129 
bchran, Man Cochnn,Man 

NSB-NLON; GROTON, CONNECTICUT 

7TB7 
so 

7TB7aJ6 
7TB70106 
NORMAL 

4 
6 

Ylu94 
TRUE 
GRAB 

129 
b&an, Mat 
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7TB8 
so 

7TBbo202.9 
7TBbo202.9 

WP 
2 

2.9 
3nY94 
TRUE 
GRAB 

129 
Cochmn,Man 

7TB8 
so 

TTBbO202.00 
7TBbO202.9D 

WP 
2 

2.9 
3ll5194 
TRUE 
GRAB 

129 
Cochnn,Man 
7TBBO202.9 

7TB9 
so 

7TB9JlW2 
7TB94xxi2 
NORMAL 

0 
2 

3mM 
TRUE 
GRAB 

129 
Cochran, mt 

B325-MWl 
so 

B32bSWlmM 
B325-MWillUM4 

NORMAL 
2 
4 

lllu94 
TRUE 
GRAB 

129 
Cachmn,Man 

B32bMWl B32CMW3 
so so 

B32bSOO10406 B325- 
B32bMWOlM05 B32bM- 

NORMAL NORMAL 
4 0 
6 2 

llw94 lllu94 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochnn,Man coch~.Man 

B32CMW3 B32bMW4 
so so 

B32!kBOWd408 B32bSOM-MtX 
B32bMWW-0408 8325-M- 

NORMAL NORMAL 
4 4 
8 6 

11&w llI4m 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochnn,Man Cochran,Man 

'E 12 u 12 u 13 u 
E 12 u 12 u 13 u 11 u 13 u 13 u 11 u I I I I 

-..__ m.E 12 u 12 u 13 u 11u I 13u I 13u I 11u I 
-FNFTOTAL) 12 u 12 u 13 u 11 II I 1, II I 1, II I 11 II I I I I I 

I,", ll", r",L 12 u 12 u 13 u II" , I"" , I"" , II" , I I 1 I 
IE 12 u 12 u 13 u 11u I 13u I 13u I 11u I I 
1F 19 II 17 II 11 II 11 II I ,A II I 13 II I 11 II I I I I I .- _ .- - .- - .- - 

ENTANCNE 12 u 12 u 13 u ii i i i 13 u ;; i 
'E 48 U 29 u 13 u 11 u 44U 13 u 11 UJ 
E 12 u 12 u 13 u 11 u 13 u 13 u 11 u 1.07 u 1.11 u 1.09 u 1.07 u 1.22 u 

12 u 12 u 13 u 11 u 13 u 13 u 11 u 
12 u 12 u 13 u 11 u 13 u 13 u 11 u 

- .  . - -  

IACHLORIDE 12 u 12 u 13 u 
ENE 12 u 12 u 13 u 11 u 13 u 13 u 11 u 
NE 12 u 12 u 13 u 11 u 13 u 13 u 11 u 

. .,.I 12 u 12 u 13 u 11 u 13 u 13 u 11 u 
THANE 12 u 12 u 13 u 11 u 13 u 13 u 11 u 

I I I I I I I I 
E 12 u 12 u 13 u 11 II ..- I , 13 .- II - I 11 .- II - I 11 II - I I I I 

m,..,...,...,.E 12 u 12 u 13 u 71 Ii ,, ., I 11 .w II . I 11 ." II . I 11 II II" I , I I I I I 1 I I 1 

!ENE 12 u 12 u 13 u 11 u 13 u 13 u 11 u I 1.07 u I 111u I 1.09u I 1.07u I 1.22u 
ES I I I I I 

-..E CHLORIDE 60 J 6OJ 13 u 11 u 13 u 23 U 6.1 I "_ , I I I I I 
IE I I I I 1 I 8,. 
E 
iLOROETHENE 

- -- -. . - 
rRANS.12.DICHLOROETHENE 
TRANS.1,3-DICHLOROPROPENE 

12 u 12 u 13 u 11 u 13 u 13 u 11 u 
4J 3J 13 u 11 u 13 u 13 u 11 u 

12 u 12 u 8J 11 u 13 u 13 u 11 u 1.07 u 111 u 1.09 u 107 u 122 u 

12 u 12 u 13 u 11 u 13 u 13 u 11 u 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

7TB7 
so 

7lB7Mo6 
7787a466 
NoflMAL 

4 
6 

3nu94 
TRUE 
GRAB 

129 
Cochmn, Mat 

7Twm202.9 
11 u 13 u 13 u 
11 u 13 u 13 u 
11 u EE 13 u 13 u 
11 u 13 u 13 u 

tsanwoma(B ufganlls ,upg, 
12,4-TRICHLORC@ENZENE 390 u 400u 430 u 360U 420 U 420 U 360U 
12.DICHtORCGENZENE 390 u 400 u 430u 360U 420 U 420 U 36OU 
1.3.DICHLOROBENZENE 390 u 400 u 430 u 38oU 420 U 420 U 360U 
i,4-DICtlLORC8ENZENE 390 u 400 u 430u 360U 420 U 420 U 36OU 

7TB14 
so 

7TBl4-0667 
Tm140667 
NORMAL 

5 
7 

216194 
TRUE 
GRAB 

129 
bchmn, Matl 

72815 7TBl6 
so so 

7TB16.6606 A8160305 
7TB156609 778160305 
NORMAL NORMAL 

6 3 

1 
0 5 

211194 WI94 
TRUE TRUE 
GRAB GRAB 

129 129 
hchmn, Matt Cochmn, Mali 

7TB9 1 0325MWl 
so so 

A894002 B326-S001MCI4 
7TB9mo2 8325YW6l-6264 
NORMAL NORMAL 

0 2 
2 4 

3m4 lll494 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochmn, MaH Cochmn, Mall 

1.2 u 
12 u 
12 u 
12 u 

I 

11 u 
11 u 
11 u 
11 u 1.07 u 
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832CMWl 
so 

B3256OOM406 
33KYWlwn66 

NORMAL 
4 
6 

llMi94 
TRUE 
GRAB 

129 
Cochmn, Ihn 

1.11 u 

8325YW3 
so 

B321SOM0002 
3325MW63aa2 

NORMAL 
0 
2 

lw94 
TRUE 
GRAB 

129 
Cochmn, Matt 

1.06 u 

B32CMW3 
so 

632~S003-0408 

NORMAL 
4 
a 

llni94 
TRUE 
GRAB 

129 
Cochmn, Man 

1.07 u 

B325MW4 
so 

632CsowMo6 
3325MWU-6406 

NORMAL 
4 
6 

llw94 
TRUE 
GRAB 

129 
Cochnn, Matt 

1.22 u 

, ---- , , .-- - , , .-- - , .-- - , , 
I 

I I I I 
ACENAPHTHYLENE 

3w u 
1 400u 1 430u 1 1 420 U 1 420 U 1 I I 



IYLmlnAlAlt 
PHTHA~ ATE 

7TB14 7TB15 
so so 

7TB14-0507 7TB15Qbo8 
7TB14-0507 7TB15-05@9 

5 
7 

26.44 
TRUE 
GRAB 

129 
codlra, Matl 

390 u 
396 u 
396 u 
396 u 
390 u 
390 u 
19OOu 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
396 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u -- 
390 u -- 
360 u 
393 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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6 
8 

2nl94 
TRUE 
GRAB 

129 
hhran, Man 

400 u 
400 u 
400U 
400 u 
400 u 
400U 

zooou 
400 u 
400 u 
400 u 
400 u 
4M)U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4w u 
400 u 
400 u 
4w u 
400 u 
4w u 
400 u 
400 u 
4w u 
4w u 
400 u 
400 u 
4w u 
400 u 
400 u 
960U 
400 u 

7TB16 
so 

7TB160305 
7TBi60305 
NORMAL 

3 
5 

3nl94 
TRUE 
GRAB 

129 
:ochmn, Mat 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

2100 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
21 J 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
436 u 
1000 u 
430 u 

7TB7 
so 

7TB7d409 
7TB7-0406 

4 
6 

3m94 
TRUE 
GRAB 

129 
kchmn, Mali 

360 u 
65 J 
94J 
120 J 
645 
100 J 
27 J 

360 u 
360 u 
360 u 
38OU 
380 u 
26 J 
27 J 
120 J 
22 J 

360 u 
360 u 
360 u 
38OU 
360 u 
220 J 
360 u 
38OU 
360 u 
360 u 
38OU 
40 J 

38OU 
360 u 
360 u 
360 u 
380 u 
910 u 
100 J 

I I 

7TB6 
so 

7TBbO202.9 
7TBSO202.9 

DUP 
2 

2.9 
3nY94 
TRUE 
GRAB 

129 
Cochmn, Matl 

420 U 
420 u 
420 U 
21 J 

420 U 
420 U 
31 J 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
25 J 
25 J 

420 U 
420 U 
420 U 
420 U 
420 U 
44 J 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
1MM u 
25 J 

7TB6 
so 

7TB6M02.SD 
7TBSO202.9D 

DUP 
2 

2.9 
3ny94 
TRUE 
GRAB 

129 
Codwan, Mall 
7TEw2o2.9 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
23 J 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
25 J 

420 U 
420 U 
420 U 
420 U 
420 U 
22 J 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
1@3Ou 
420 U 

7TB9 
so 

7TBm 
7TB9.0602 

0 
2 

3m4 
TRUE 
GRAB 

129 
Cochmn, Mat 

3M) u 
360 u 
360 u 
36oU 
360 u 
360U 
17w u 
360 U 
360 u 
360U 
360 u 
360U 
360 u 
360 u 
360 u 
360 u 
360 U 
360 u 
36OU 
360U 
360 U 
360 U 
360 u 
3M) u 
360 U 
360 U 
360U 
360 U 
360 u 
360 U 
360 U 
360 u 
360 U 
670 u 
360 U 

B32CMWl 
so 

B325BDOl-6204 
B325MWOlMO4 

NORMAL 
2 
4 

1114% 
TRUE 
GRAB 

129 
Cochmn, Man 

B32CMWl B325MW3 
so so 

3325BDOl-0406 33259003MM2 
1325-MW1llM06 1325MWlUUJO2 

NORMAL NORMAL 
4 0 
6 2 

llw94 1114191 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochmn. Mall Cochmn, Man 

B325MW3 
so 

1325!%#0409 
l32swa3u4o9 

NORMAL 
4 
0 

li/@94 
TRUE 
GRAB 

129 
Cochmn, Mall 

B325MW4 
so 

B325- 
0325MWOC0406 

NORMAL 
4 
6 

11&w 
TRUE 
GRAB 

129 
Cochmn, Mall 

c. 
. . 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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I 

7TB8 
so 

7TBwm.9 
7TB6.wg2.9 

WP 
2 

2.9 
30554 
TRUE 
GRAB 

129 
Zochmn, Matt 

420 U 
40 J 

B325MWl B325MWl 
so so 

B325SD610264 3325Sowwl6 
B32CYWOlUM4 1325MwOl+UM 

NORMAL NORMAL 
2 4 
4 6 

11/w II/u94 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochmn, Matl Cochmn, lwIn 

B325MW3 
so 

l32!&SD@%OW2 
l325MM)30002 

NORMAL 
0 
2 

111444 
TRUE 
GRAB 

129 
Cochmn, Matl 

B325MW3 
so 

B325-SDWO466 
332~MWiIw4lm 

NORMAL 
4 
0 

llN194 
TRUE 
GRAB 

129 
Cochmn, hn 

B325MW4 
so 

B325S004-0406 
8326-M- 

NORMAL 
4 
6 

llw94 
TRUE 
GRAB 

129 
Cochmn, Msn 

(rYntNt 

lnofganlcs (m@g) 

ALUMINUM 1 wo 1 10900 1 7030 1 156fN 1 19300 1 12700 1 3730 1 I I I I 
ANTIMONY 1 5.1 J 1 6 J 1 3 U 1 3.4 UJ 1 3.7 UJ 1 34 UJ 1 3.3 U 1 
ARSENIC 1 3.3 1 4.3 1 25 1 1.6U 1 4.6U 1 3U 1 35J 1 I I I I 1 



5 
7 

2m4 
TRUE 
GRAB 

129 
kxhnn, Ma4 

17.4 J 42.2 16.6 J 155 66.6 
0.42 J 0.41 J 0.26 J 0.44 J 0.79 
12 u 12.3 U 10 u 11.2 UJ 12.3 W 

072 U 0.74 u 0.47 J 0.61 U iU 
002 1420 666J 1240 2610 

9.3 J 20.2 J 10.7 26.6 23 3 
3.5 u 6.1 1.6 u 9 7.6 

0.7 16.2 7.6 45 37.4 

0230 
4.7 u 
1660 
206 

0.12 w 
5.0 
040 

0.72 UJ 
0.46 u 

210 
0.24 U 
16.5 J 
23.5 

12300 
4.6 U 
4030 
194 

0.12 UJ 
12.6 J 
1930 

0.74 lN 
0.49 u 

214 
0.25 w 
26.4 J 
33.4 

6750 
4.7 J 

1760 J 
60.7 

0.1 w 
5.4 

744 J 
0.6 U 
0.4 w 
191 J 
0.2 u 
15.7 u 
47.4 J 

19700 
15.6 J 
7310 
357 J 
0.11 u 

16.3 
5960 

0.67 W 
1.4 
167 

034J 
56 

07.5 

17BlO 
224 J 
5120 
230 J 
0.12 u 

16.6 
2910 

0.74 UJ 
0.97 J 

204 
0.25 UJ 

37.9 
44.2 )LlNC I 

Mlscdlanaoua Parameters (mgkg) 
TPH 1 il6UJ 1 12.2UJ 1 I I I I I 26.9 I ll.lU I 131 I 366 1 12.2 u 
TOTAL ORGANIC CARBON I I I I I I 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

7Tal5 7l-616 7TB7 7TB6 
so SO so so 

7lBl54606 TTBl662Q5 7T87au# 7T&0202.9 
7TBl54606 TTBl60305 7TB7Mo6 7TB94202.9 

NORMAL NoRMAl. NORMAL DUP 
6 3 4 2 
6 6 6 2.9 

2m4 3m94 3n4M 3il5B4 
TRLIE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB 

129 129 129 129 
:ochnn, Man Cochmn, Mall :ochnn, Man bchran. Mati 
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I 

8325MWl 632~MWI 8325MW3 B325MW3 8325MW4 
SO so so so so 

832560014264 B32540614406 8325Sog3-mm 8325-m 0325soMwo6 
8325MW61-LQlU 832~MW61M06 832&M- B325MWO3400 B325MWMM06 

NORMAL NORMAL NORMAL NORMAL NORMAL 
2 4 0 4 4 
4 6 2 6 6 

1114l94 1114B4 11/4l94 lllu94 lllu40 
TRUE TRUE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB GRAB 

129 129 129 129 129 
Cochran, Matl Ccchran, Mall Co&an, Mali codnan, Man Cochnn, Man 

U - Nd Detected 
J - Estsnated 
R - Rqected 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

B325MW4 
so 

9325SOlww6 
3325-M- 

NORMAL 
6 
6 

llw94 
TRUE 
GRAB 

129 
Cochmn, Man 

I 
I E 

! 

B-6 
SO 

33- 
I- 

NORMAL 
0 
2 

IIN 
TRUE 
GRAB 

129 
cochnn, Man 
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B325SB5 
SO 

1325BOwo466 
G25-MwlWl4O4 

NORMAL 
4 
6 

11m 
TRUE 
GRAB 

129 
cochran, Man 

B325-SB6 
so 

l325-sm5ul62 
1325.MWOWOO2 

DUP 
0 
2 

lib94 
TRUE 
GRAB 

129 
Cochran, wn 

8325SB6 
so 

3325--D 
DUP.62 

DUP 
0 
2 

Ill?&4 
TRUE 
GRAB 

129 
Cochnn, Man 

B325SDwm62 

8325SB7 
so 

B325soo7-0003 
a325MW67-axG 

NORMAL 
0 
3 

llhQ4 
TRUE 
GRAB 

129 
Cochran, Man 

B325SS 
so 

8325SS0263 
8325Sw263 

NORMAL 
2 
3 

1212195 
FALSE 
GRAB 

129 
Cochnn, Man 

8325SW 
so 

B325SW-6203 
8325SW-6263 

NORMAL 
2 
3 

%?I95 
FALSE 
GRAB 

129 
Cochnn, Mat 

7SB6 
so 

s7sB66o667 
s7SBw667 

NORMAL 
6 
7 

M3mo 
TRUE 
GRAB 
312 

CERCONE, D 

7sB9 
so 

S7SBO9O0O9 
S7SBO9O0O9 

6 
9 

mm0 
TRUE 
GRAB 
312 

CERCDNE, D 

7SBlO 
so 

S7SBlm667 
s7SB1oo6o7 

NORMAL 
6 
7 

6/13&6 
TRUE 
GRAB 

312 
CERCDNE, D. 

7SB16 
so 

s7sB160506 
S7SBlW506 

NORMAL 
5 
6 

6/13&6 
TRUE 
GRAB 

312 
CERCONE, D 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

8325MW4 B325-SB5 
so so 

8325-W B325-SOM0002 
B3254wo4.06m 8325.MWO5-WO2 

NORMAl NORMAL 
6 0 
6 2 

llw94 1115141 
TRUE TRUE 
GRAB GRAB 

129 129 
Cdvan, Man Cochtan, Msn I 

dUpllCat@ 
TRICHLORCEIHENE 
VINYL ACETATE 
VINYL CHLORIDE 
XYLENES. TOTAL 1.32 u 1.34 

. . 
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8325585 B325dB6 
so so 

832550050106 K325- 
3325-M- 3325MWl&ll602 

NORMAL DUP 
4 0 
6 2 

lllY94 Ilm94 
TRUE TRUE 
GRAB GRAB 

129 129 
Cochnn, Man Co&ran, Man 

0.96 J 

E 

I 

8325SB6 8325587 B325sS B325SW 7S06 
so so so so so 

3325SOEUlO2.D 8325SO67-lYK13 8326SH203 B326SW-6263 
DUPM 3325MW67-ooo3 8326SS6203 B326SW-0263 

DUP NORMAL NORMAL NORMAL 
0 0 2 2 6 
2 3 3 3 7 

lm94 llH94 12i2l95 lZ2l95 6!13/UJ 
TRUE TRUE FALSE FALSE TRUE 
GRAB GRAB GRAB GRAB GRAB 

129 129 129 129 312 
Cochran, Man Cochnn, Man Cochnn, Man Cachnn, Man CERCDNE, D. 

B325-SO@Ukl2 
7u 

I I 7u 
0.76 J 1 1.1 u 1 0.53 J 21 u 

6U 7u 7u 

6U 7u 7u 
17 u 20U 20 u 

7SB16 
so 

5758166506 
.97SB160506 

NORMAL 
5 
6 

6/13AN 
TRUE 
GRAB 

312 
CERCONE, D 



B325MW4 
so 

3325- 
132sMwwo6LM 

NORMAL 
6 
6 

11/4/94 
TRUE 
GRAB 

129 
codwm, yin 

SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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E 
: E 

8325SB5 8325585 B325SBb 
so so Bo 

3325w656w2 1325wlxall6 B325- 
1325Yww-ooO2 132SMWB54406 3325MW06-0002 

NORMAL NORMAL . DUP 
0 4 0 
2 6 2 

11151DI lw94 llh94 
TRUE TRUE TRUE 
GRAB GRAB GRAB 

129 129 129 
cochnn, h4an Cochran, kbn cochfan, uan 

-- 
-- 

I 

8325SB6 
so 

3325--D 
DUPa 

DUP 
0 
2 

lit594 
TRUE 
GRAB 

129 
cochmn, uan 

8325- 

B32CSB7 B325SS 
so so 

B32sDO7-lw3 8326S!X1263 
3325MW67UhX 8325SS-6203 

NORMM NORMAL 
0 2 
3 3 

lllY94 1212195 
TRUE FALSE 
GRAB GRAB 

129 129 
cochnn, uan Cochran. uan 

B325SWMo3 S7sBMw)607 
8326SW-6263 S7SBD66667 

NORMAL NORMAJ. 
2 6 
3 7 

1212195 WI340 
FALSE TRUE 
GRAB GRAB 

129 312 
Co&an, Man CERCDNE, D 

7sB9 7SGlO 75816 
so so so 

s7sB690609 s7SBlal667 s7sB166666 
WWOW609 5758166607 S7SBla66 

NORMAL NORMAL NORMAL 
0 6 5 
9 7 6 

WI3100 64lm 6/13&l 
TRUE TRUE TRUE 
GRAB GRAB GRAB 
312 312 312 

ZERCDNE, D. CERCDNE, D. CERCONE, D 

220 u 200 u 220 u 
220 u 200 u 220 u 
220 u 200 u 220 u 
220U 206 u 220 u 
220 UJ 200 w 220 UJ 
220 u 200 u 220 u 

460 u 410 u 456 u 460 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
460U 410 u 450 u 460 u 
220 u 200 u 220 u 220 u 
22ow 2w UJ 220 UJ 220 w 
220 u 200 u 220 u 220 u 
220 u 2w u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
236 u 200 u 220 u 220 u 
220 u 2w u 220 u 220 u 
220 w 200 w 220 u 220 u 
220 u 200 u 220 u 220 u 
220 w 200 w 220 UJ 220 w 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
220 u 200 u 220 u 220 u 
46a u 410 u 450 u 460 u 
220 u 200 u 220 u 220 u 

200 u 
200 u 

220 u 
220 u 

220 u 
220 u 
220 u 
220 u 
220 w 
220 u 

220 u 
220 u 



SUMMARY OF SITE 7 SOIL DATA - TORPEDO SHOPS 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

0325MW4 
so 

332- 
l325-MWMC6O6 

NORMAL 
6 
6 

lll4w 
TRUE 
GRAB 

129 
Cochmn, uln 

B325SB5 
so 

0325!socGmm 
3325-M- 

NORMAL 
0 
2 

lw94 
TRUE 
GRAB 

129 
Cochnn, MaII 
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B325SB5 
so 

B325WO50406 
33xwwM66 

NORMAL 
4 
6 

Ilki94 
TRUE 
GRAB 

129 
Cochran, ysn 

I 
E 

8325.SB6 
so 

R325-soo5oW2 
3325-M- 

DUP 
0 
2 

lllY94 
TRUE 
GRAB 

129 
Cochnn, hn 

E 

I 

8325586 
so 

1325--0 
DUP.g2 

DUP 
0 
2 

llhf94 
TRUE 
GRAB 

129 
Cochran, )r*n 

B325- 

I I 
E 

I 

B325SB7 
so 

3326-.5067-6603 
l325MWO7-lkXO 

NORMAL 
0 
3 

II&94 
TRUE 
GRAB 

129 
Cochran, Man 

8326% 
so 

B325SS-6203 
8326SSO263 

NORMAL 
2 
3 

12/2/95 
FALSE 
GRAB 

129 
Cochnn, Man 

B325SW 7s8a 
so so 

B325SWMo3 S7SBo8obo7 
B325SW-0203 S7SBogo607 

NORMAL NORMAL 
2 6 

T 
3 7 

12tiY95 643Qo 
FALSE TRUE 
GRAB GRAB 

129 312 
Cochnn, Mall CERCDNE, D 

7sB9 
so 

S7SB690909 
NORMAL 

6 
9 

6n3100 
TRUE 
GRAB 

312 
:ERCDNE, D. 

2w u 
200 u 

75810 
SD 

wSBlm667 
S7SBlw607 

NDRMM 
6 
7 

wl3mo 
TRUE 
GRAB 

312 
CERCDNE. D. 

220 u 
25 J 

7SB16 
so 

s7sB16wl9 
575819llYl6 

NORMAL 
5 
6 

611311)o 
TRUE 
GRAB 
312 

CERCONE, D 

220 u 
220 u 

Inorganlcs (mgkg) 
ALUMINUM I I I I I I I I 1 16Mx) 1 13400 1 16500 1 13500 
ANTIMONY ( 062W 1 0.71J 1 092J 1 067U 
ARSENIC I I I I I I I I 1 31 1 2.1 1 12J 1 2J 



B325MW4 
so 

B32- 
3325-M- 

NORMAL 

6 
6 

lllb94 
TRUE 
GRAB 

129 
Cochran, Mall 
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BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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8325-667 8325s B3256W 7606 7sB9 7SBlO 
so so so so so so 

B3256067a B32S6-6263 B325SW-0203 5768ll6lw7 .s7sBow6o9 S7SBllmw7 
B325MWWCW 8325swr203 B325SW-6263 s7sBoIy)607 57580#)(109 S7SBlmw7 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 2 2 6 6 6 

3 3 3 7 9 7 

1115194 12nm 12t?i99 6n3m Mm0 6n3mo 

TRUE FALSE FALSE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB GRAB GRAB 

129 129 129 312 312 312 
Cochran, Man Cochmn, Mali Cochmn, Msn CERCONE, D CERCONE, D. CERCONE, D 

75818 
SD 

s7SBlaosob 
S7SB19Lw6 

5 

6 

6/13&g 
TRUE 
GRAB 
312 

CERCONE, D 

43.6 65.9 81.2 36 
0.55 0.6 0.81 0.46 

- 
0.12 u 
1300 
16.6 
6.6 

12.2 J 

0.12 u 0.11 u 
2230 1500 
27.9 25.2 
9.4 7.2 

13.2 J 16.1 

0.13 u 
1040 
20.5 

5.1 
6.6 J 

13800 
9.2 

2766 
236 

0.14 u 
8.1 

1080 
0.62 u 

3.6 

184 

0.46 U 
31.9 
39.2 

13500 

4.5 

2746 

107 
0.1 u 

7.3 

780 

067 U 
3.7 

173 
0.52 u 

27.3 

291 (LINti I 
Mlscelbneous Parameters (mgkg) 
TPH 1 13.2 U 1 26 I 70.9 I 367 I 296 I 253 1 92.4 1 157 I I I I 
TOTALORGANIC CARBON I I I I I I 

U-NdDetected 
J~Estin!aled 
R-Rejected 
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location 7SBOl 
matrix SB 
sample S7SBO16612 
SW& NORMAL 
depth 09-12 
sample-data 6/13/W 
validated TRUE 
WProi 312 
Iprojgmager I CERCONE,D. ] 

Miscellaneous Parameters 
BULK DENSITY (LWFT) 
PH 
POROSITY(N) 
SPECIFIC GRAVITY 

90.77 
6.33 

0.3736 
2.53 
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APPENDIX B.7 

SITE 7 - TORPEDO SHOPS GROUNDWATER DATA 
TEMPORARY WELLS 

c 



location 

nsample 

sample 

saco& 

w-w 

St&S 

sample-dat 

valklated 

ctogroj 

wk~nag 

filtering 
. . . . . - . . - . 

7TWl 
wrWo101 
s7TWo101 
NORMAL 

NM 
NORMAL 
6/1lKKl 
TRUE 
312 

CERCONE, D. 
UNF 

SUMMARY OF SITE 7 GROUNDWATER DATA 
TEMPORARY WELLS - TORPEDO SHOPS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

TM12 
wrW0201 
s7TWo201 
NORMAL 

NM 
NORMAL 
61llKKl 
TRUE 
312 

CERCONE, D. 
UNF 

PAGE 1 OF 6 

7lw3 
s7TWo301 
s7TW0301 
NORMAL 

NM 
NORMAL 
6/l l/o0 
TRUE 

312 
CERCONE, D. 

UNF 

7Tw4 
wrwo401 
!57Tw0401 
NORMAL 

NM 
NORMAL 
WIIBO 
TRUE 
312 

CERCONE, II. 
UNF 

7lw5 
s7Two501 
s7TW0501 
NORMAL 

NM 
NORMAL 
Wllmo 
TRUE 
312 

CERCONE, D, 
UNF 

7TW6 
s7Tw0601 
s7TW0601 
NORMAL 

NM 
NORMAL 
bllliw 
TRUE 

312 
CERCONE, D. 

UNF 

7Tw7 
s7Two701 
wrwo701 

DUP 
NM 

NORMAL 
6/11/00 
TRUE 
312 

CERCONE, D. 
UNF 

7Tw7 
S7TWO701-D 
FDO611001 

DUP 
NM 

NORMAL 
6illKla 
TRUE 

312 
CERCONE, D, 

UNF 

7TW6 
s7TW0801 
s7Tw0601 
NORMAL 

NM 
NORMAL 
6/24&M 
TRUE 
312 

CERCONE, D. 
UNF 

7Tw9 
wrWo901 
s7Two901 
NORMAL 

NM 
NORMAL 
w24/00 
TRUE 
312 

CERCONE, D. 
UNF 

7TWlO 
s7Tw1001 
s7TW1001 
NORMAL 

NM 
NORMAL 
6/2500 
TRUE 
312 

CERCONE, D 
UNF 

volatile organics (ug/L) 

l,l,l-TRICHLOROETHANE IU 1U IU 1u 1u 1u 1u 1u 1u 1u 1 UJ 
1,1,2,2-TETRACHLOROEANE 1u 1u 1u IU 1u IU 1u 1u 1u 1u 1 UJ 
1,1,2-TRICHLOROETHANE 1u 1u 1u IU 1u IU 1u 1u 1u 1u 1 UJ 
,l-DICHLOROETHANE IU IU 1u 1u IU IU 1 -u 1u 1U 1u 1 UJ 

. II I IUJ I IUJ I 1U I 1U I 1U I 1u I 
1 u IU 



location 
nsample 
sample 
sacode 

qc-w 
status 
sample-dat 
valldated 
ctogroj 

proj-n=w 

7TWl 
sTTw0101 
s7TW0101 
NORMAL 

NM 
NORMAL 
Wllml 
TRUE 

312 
CERCONE, 0 

UNF 
1u 
IU 
1u 
1u 
1u 

1u 

1u 
IU 
1u 
IU 
1u 
1u 
1u 
1u 

1u 

1u 
1u 
1u 
1u 
IU 
1u 
1u 
1 u 

1u 
1U 

1 u IU 1u 1u 1u 

7Tw9 
s7Two901 
s7Tw0901 
NORMAL 

NM 
NORMAL 
6mloo 
TRUE 
312 

ZERCONE, D. 
UNF 
1u 
1u 
1u 
1u 
1u 
2u 
2u 
1 u 

IU 
IU 
1U 
1u 
1u 
1u 
1u 
IU 

1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 

1u 
1u 
1u 
IU 
1u 
1u 
1u 
1U 

1u 
1u 
1u 
1 u 
1u 
1u 
1u 
1u 

1u 
1u 
1u 
1u 
1U 
lU 
IU 
1u 

NORMAL 
6/24m 
TRUE 

312 
CERCONE, D, 

UNF 
1u 
1u 
1u 
1u 
1u 
2u 
2u 
1u 
IU 
1u 
1u 
1u 
1u 
1u 
IU 
1u 

1u 
IU 
1u 
1u 
1u 
1u 
1u 
IU 

7TwlO 
S7TWl WI 
WTWlWl 
NORMAL 

NM 
NORMAL 
6/25/00 
TRUE 

312 
CERCONE, 0. 

UNF 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
2 UJ 
2u 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ [XYLENES, TOTAL I 

Dissolved Gases (q/L) 
ETHANE 2u 2u 2u 
ETHENE 3u 3u 3u 
METHANE 19 6 6 
Semivolatile Organics (ugk) 
1,2,4-TRICHLOROBENZENI I I I ! ! I I ! 5u I 5u I 5U 1 
i,2-DICHLOROBENZENE I I 5u I 5u I 5U 
l$DICHLOROBENZENE 5U 5U 5U 
1 A.l-WHI fMWFN7FNF 
c 

,_ -.-. .--. .---. ,--. ,- I I I I I 

!,2’-OXYBlS(l-CHLOROPROPANE) I I ! ! ! ! I ;; 5”u 5? 1 

SUMMARY OF SITE 7 GROUNDWATER DATA 
TEMPORARY WELLS - TORPEDO SHOPS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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PAGE 2 OF 6 

NM 
NORMAL 
6/11ma 
TRUE 
312 

CERCONE, D, 
UNF 
1u 
1u 
1u 
1u 
1u 

NORMAL 
NM 

NORMAL 
6/11/06 
TRUE 
312 

:ERCONE, D 
UNF 
1u 
IU 
1u 
1u 
1u 

7TW4 
s7Tw0401 
s7Two401 
NORMAL 

NM 
NORMAL 
6/11ma 
TRUE 
312 

CERCONE, D. 
UNF 
1u 
1u 
1 u 

7TW5 
s7Twoso1 
s7Two501 
NORMAL 

NM 

6/11100 
TRUE 

312 
CERCONE, D. 

UNF 
1u 
IU 
1u 
1u 
1u 

7TW6 7Tw7 7Tw7 
s7Tw0601 s7Two701 S7TWO701 -D 
s7Two601 s7Two701 FD0611001 
NORMAL DUP DUP 

NM NM NM 
NORMAL NORMAL NORMAL 
w11/oo Wll/w 6111/w 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 
UNF UNF UNF 
1u 1u IU 
1u 1u 1u 
IU IU 1u 
1u 1u 1u 
1u IU 1u 

7rw6 
s7Twoeo1 
s7Tw0801 
NORMAL 

NM 

.? 
2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 



location 
nsampie 

Mmpk 
sacods 

w-m 
status 
sample-dat 
validated 
ctogroj 

vojmnag 

NE 

7TWl 7TW2 7TW3 7TW4 7TW5 7TW6 7Tw7 7Tw7 
s7TW0101 s7Tw0201 s7TW0301 s7Two401 s7Tw0501 s7Tw0601 s7Tw0701 S7TW0701-D 
s7TW0101 wTWo201 wrwo301 s7TW0401 sm0501 s7Two601 s7Tw0701 FDO611Wl 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL DUP DUP 

NM NM NM NM NM NM NM NM 
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
6/11mo w11nM 6111/00 w11mo w11/oo Wllmo Wllmo Wllmo 
TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE 
31i 312 312 312 312 312 312 312 

CERCONE, D ZERCONE, D. EERCONE, D. CERCONE, D. CERCONE, 0. CERCONE, D. CERCONE, D. CERCONE, D. 
UNF UNF UNF UNF UNF UNF UNF UNF 

SUMMARY OF SITE 7 GROUNDWATER DATA 
TEMPORARY WELLS - TORPEDO SHOPS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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-- 
-- 

7Tw6 
s7Tw0801 
s7lw0801 
NORMAL 

NM 
NORMAL 
6mioa 
TRUE 

312 
CERCONE, D, 

UNF 
5u 
5u 

20 u 
5u 
5u 
5u 
5u 
5u 
5u 

20U 
5u 
5u 

20 u 
20 u 
5u 
5u 
5U 
5u 
5u 

20 u 
20 u 
5u 
5u 
5u 
5u 
5U 
5u 
5U 

7Tw9 
s7Tw0901 
s7Tw0901 
NORMAL 

NM 

M4mo 
TRUE 
312 

CERCONE, D. 
UNF 
5u 
5u 

20 u 
5u 
5u 
5u 
5u 
5u 
5u 

20 u 
5u 
5u 

20 u 
20 u 
5u 
5u 
5u 
5u 
5u 

20 u 
20 u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

7TWlO 
S7TWl WI 
S7TWlWl 
NORMAL 

NM 
NORMAL 
6mmo 
TRUE 
312 

CERCONE, D, 
UNF 
5u 
5u . 

20 u 
5U 
5u 
5u 
5u 
5u 
5u 

20 u 
5u 
5u 

20 u 
20 u 
5u 
5u 
5u 
5u 
5u 

20 u 
20 u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 



nsample 

sample 
secods 

w-w 
status 
sample-dat 
valldated 
ctoyoj 
proj-manag 

..- 
Af!FNF 

3(1,2,36D)PYRENE 

7TWl 
s7Tw0101 
s7Tw0101 
NORMAL 

NM 
NORMAL 
Wllmtl 
TRUE 
312 

CERCONE, D 
UNF 

SUMMARY OF SITE 7 GROUNDWATER DATA 
TEMPORARY WELLS - TORPEDO SHOPS 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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7Tw2 
s7Two201 
s7lw0201 
NORMAL 

NM 
NORMAL 
Wilma 
TRUE 

312 
CERCONE, D. 

UNF 

7Tw3 
s7Tw0301 
s7Tw0301 
NORMAL 

NM 
NORMAL 
w11mo 
TRUE 
312 

CERCONE, D. 
UNF 

7Tw4 
s7Tw0401 
s7Tw401 
NORMAL 

NM 
NORMAL 
WllMKI 
TRUE 

312 
CERCONE, 0 

UNF 

7Tw5 
s7Tw0601 
s7Tw0501 
NORMAL 

NM 
NORMAL 
WllAKl 
TRUE 
312 

CERCONE, D 
UNF 

7TW6 
s7Tw0601 
s7rw0601 
NORMAL 

NM 
NORMAL 
Wllmo 
TRUE 

312 
CERCONE, D. 

UNF 

7Tw7 
s7Tw0701 
s7Two701 

DUP 
NM 

NORMAL 
Wll/W 
TRUE 
312 

CERCONE, D 
UNF 

7Tw7 
S7TWO701 -D 
FDO611Wl 

DUP 
NM 

NORMAL 
Wllml 
TRUE 
312 

CERCONE, D 
UNF 

7Tw6 
s7Tw6o1 
s7Tw0601 
NORMAL 

NM 

6woo 
TRUE 
312 

CERCONE, D 
UNF 
5u 
5u 
5u 
44 

5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 

20 u 
5U 
5u 

7Tw9 
s7Tw0901 
s7lw0901 
NORMAL 

NM 
NORMAL 
6/24nm 
TRUE 
312 

CERCONE, D. 
UNF 
5U 
5u 
5u 
49 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U 
5u 
5u 
5u 
5u 

20 u 
5u 
5u 

7TwlO 
S7TwlWl 
S7TWlWl 
NORMAL 

NM 
NORMAL 
w2ww 
TRUE 
312 

CERCONE, D 
UNF 
5u 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u -- 
5u -- 
5u 
5u 
5u 

20 u 
5u 
5u 



location 
nsample 
sample 
sacode 

qc-type 
status 
sampkdat 
valldated 
ctogroj 
W-maw 
filtering 
PYRENE 

7TWl 
s7Tw0101 
s7Tw0101 
NORMAL 

NM 
NORMAL 
WI 1100 
TRUE 
312 

:ERCONE, D. 
UNF 

SUMMARY OF SITE 7 GROUNDWATER DATA 
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7Tw2 
s7Tw0201 
s7Tw0201 
NORMAL 

NM 
NORMAL 
WllKKl 
TRUE 
312 

EERCONE, D. 
UNF 

7 

I 

7Tw3 7Tw4 
s7nw301 wrwo401 
s7Two301 s7Two401 
NORMAL NORMAL 

NM NM 
NORMAL NORMAL 
Wllnm Wl l/W 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D, 
UNF UNF 

7Tw5 
wlwo501 
s7Tw0501 
NORMAL 

NM 
NORMAL 
6/11/W 
TRUE 
312 

:ERCONE, D. 
UNF 

7TW6 7Tw7 
s7Tw0601 s7Tw0701 
s7Tw0601 s7Two701 
NORMAL DUP 

NM NM 
NORMAL NORMAL 
Wllnxl WllAm 
TRUE TRUE 
312 312 

CERCONE, D. 1 CERCONE, D. 

7Tw7 
S7TWO701 -D 
FDO611Wl 

DUP 
NM 

NORMAL 
WI 1100 

7Tw6 7Tw9 
s7Two601 s7Tw0901 
s7Two601 s7Tw0901 
NORMAL NORMAL 

7TwlO 
s7Tw1w1 
S7TWlWl 
NORMAL 

NM 
NORMAL 
M5mo 
TRUE 
312 

CERCONE, D. 
UNF 1 UNF UNF I UNF j UNF j UNF 

I I 
I 
I 5u I 5u I 5u 

Total Metals (ug/L) 
~[IUINI IM I I I I I 

AN 
AR: 

Miscellaneous Parameters @g/L) 
ALKALINITY 
AMMONIA, AS NITROGEN 



lacatlon 
nsampts 

wmpk 
sacode 

qc-type 
StatUS 

sample-dat 
validated 
ctosroj 
proj-maw 

LVED SOLIDS 

iNDED SOLIDS 

U - Not Detected 
J - Estimated 
R - Rejected 

7lWl 
s7Tw0101 
s7TW0101 
NORMAL 

t@iAL 
w11AlQ 
TRUE 
312 

CERCONE, D. 
UNF 

SUMMARY OF SITE 7 GROUNDWATER DATA 
TEMPORARY WELLS - TORPEDO SHOPS 
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7TW2 
s7Tw0201 
s7TW0201 
NORMAL 

NM 
NORMAL 
6/11ml 
TRUE 
312 

CERCONE, 0 
UNF 

7Tw3 
s7Two301 
sm0301 
NORMAL 

NM 
NORMAL 
6/11/W 
TRUE 
312 

ZERCONE, D 
UNF 
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7TW4 
s7Tw0401 
sm0401 
NORMAL 

NM 
NORMAL 
w11ma 
TRUE 
312 

ZERCONE, D. 
UNF 

7Tw5 
s7TWQ5a1 
s7TW0501 
NORMAL 

NM 
NORMAL 
Wilma 
TRUE 
312 

CERCONE, 0 
UNF 

7TW6 
s7Tw0601 
s7TwQ501 
NORMAL 

NM 
NORMAL 
6/11/W 
TRUE 
312 

:ERCONE, D 
UNF 

7Tw7 
s7Tw0701 
s7Two701 

DUP 
NM 

NORMAL 
Wllmo 
TRUE 
312 

CERCONE, 0 
UNF 

7Tw7 
S7TWO701 -D 
FDO511Wl 

DUP 
NM 

NORMAL 
Wl l/W 
TRUE 
312 

CERCONE, D, 
UNF 

7TW8 
s7TWOsQ1 
s7Two8Q1 
NORMAL 

NM 
NORMAL 
6mnm 
TRUE 
312 

:ERCONE,‘D. 
UNF 
0.44 
92 

66.7 
0.004 u 

29.6 
0.05 u 

275 
14 
29 

7TwQ 
S7TWoQQl 
s7lwoQo1 

NM 
NORMAL 
6/24Am 
TRUE 
312 

ZERCONE, D. 
UNF 
0.3 

69.8 
173 

0.004 u 
34.6 

0.05 u 
266 
17 

2950 

7TWlO 
S7TWlWl 
S7TWlWl 
NORMAL 

NM 
NORMAL 

TRUE 
312 

CERCONE, D 
UNF 
0.3 

41.2 
44.7 

0.004 u 
13.9 
0.07 
156 
9 

5u 
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B32,MWl 
S7B325MWOlOl 
S7B325MWOlOl 

NM 
NORMAL 

7ma 
TRUE 
312 

CERCONE, D. 

B32SMW3 
S7B325MWO301 
S7B325MWO301 

NM 
NORMAL 

7/m 
TRUE 
312 

CERCONE, D. 

B325MW4 
S78325MWO401 
S78325MWO401 

NM 
NORMAL 
7nom 
TRUE 
312 

CERCONE, D. 

7MWl D 
S7MWOl WI 
S7MWOlDol 

NM 
NORMAL 

7nmO 
TRUE 
312 

CERCONE, D. 

7MWlD 
SlMWOl WI-F 
S’IMWOI DOI-F 

NM 
NORMAL 

7nmo 
TRUE 
312 

CERCONE, D. 

7MW2D 
S7MWO2DOl 
S7MWO2Wl 

NM 
NORMAL 

7mmo 
TRUE 
312 

CERCONE, D. 

7MWS 

S7MWO2SOl 
S7MWO2S01 

NM 
NORMAL 

7/#00 
TRUE 
312 

CERCONE, D. 

7MW3D 
S7MWO3Wl 
S7MWO3Wl 

NM 
NORMAL 
6L24Klo 
TRUE 
312 

CERCONE, D. 

7MW3S 
S7MWWSOl 
S7MWWSOl 

NM 
NORMAL 
7nima 
TRUE 
312 

CERCONE, D 

7MW4S 
S7MWo4Sol 
S7MWO4SOl 

NM 
NORMAL 

7lwoa 
TRUE 
312 

CERCONE, D. 

7MW5D 
S7MW05Wl 
S7MW05Wl 

NM 
NORMAL 
7nimo 
TRUE 
312 

CERCONE, D. 
vome organlcs (ugn] 
l,l,l-TRICHLOROETHANE I IU I IU I IU 1 1u 1 1 \ J 1 1U 1 IUJ 1 IU I 
1,1,2,2-TETRACHLOROETH/ \NE I IU I IU 1u 1 1u I 1 

1u I 1u 1 
IU 1 1U 1 IUJ 1 1U 1 1u I 1u 1 

1,1,2=TRICHLORO!3HANE IU IU IU IU IU IU 1 UJ 1u IU IU 
l,l-OICHLOROETHANE 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 
l,l-DICHLOROETHENE IU. 1u 1 UJ 1u IU 1u 1 UJ 1 UJ 1u 1 UJ 
1,2,4-TRICHLOROBENZENE IU 1u 1u 1u IU 1u 1 UJ 1u IU 1u 
l,P-OIBROMO+CHLOROPRC I UJ 1 UJ 1 UJ 1 UJ 
1.2-DIBROMOETHANE 

IPANE 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 

1u IU 1U 1u 1u IU IUJ ] 1U 1 IU 1 IU 
IU 1u 1u IU IU IU IUJ 1 IU 1 IU 1 1U 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 1u I 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMEI 
CIS-1,2-DICHLOROETHENE I IU I IU I 1u I 1u I I IU 1U 1u I 1u I 1 u 
CIS-1,SDICHLOROFROPENE 1u IU 1u 1 1u I IU 1 1U 1 1UJ 1 1u 1 1u I 1 u 
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B32SMWl 
S7B325MWOlOl 
S78325MWOlOl 

NM 
NORMAL 

7tm 
TRUE 
312 

CERCONE, D. 
1 II 
IU 
1u 

3.99 u 
IU 
IU 
IU 
1u 
IU 
IU 
1.93 
1 UJ 
IU 

B325MW3 B325MW4 
S7B325MW9391 S7B325MWO401 
S7B325MW9301 S7B325MWWOl 

NM NM 
NORMAL NORMAL 

7/9/00 7noma 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
IU IU 
1u 1u 
IU 1u 

1.25 U 2u 
IU IU 
1u IU 
IU IU 
IU IU 
IU IU 
1u IU 
1.39 IU 
1 UJ 1 UJ 
IU 1u 

7MWlD 
SlMWOI WI 
S7MWOl Wl 

NM 
NORMAL 

7l7m9 
TRUE 
312 

CERCONE, 0 
IU 
IU 
IU 

5.24 U 
1u 
IU 
IU 
IU 
1u 
IU 
4.09 
1 UJ 
1u 

7MWl D 
S7MWOl WI-F 
S’IMWOI WI-F 

NM 

7nma 
TRUE 
312 

CERCONE, D. 

7MW2D 

S7MW92Wl 
NM 

NORMAL 
718KH) 
TRUE 
312 

CERCONE, D 
IU 
IU 
1u 

3.17 u 
IU 
1u 
IU 
IU 
IU 
1u 
1.54 
1 UJ 
IU 

7MW2S 
S7MW92S01 
S7MW92S91 

NM 
NORMAL 

7bJmo 
TRUE 
312 

CERCONE, 0. 
1u 
IU 
1u 

4.05 u 
IU 
IU 
1u 
1u 
IU 
IU 
IU 
1 UJ 
1u 

7MW3D 
S7MW93Wl 
S7MW93Wl 

NM 
NORMAL 
Emma 
TRUE 
312 

CERCONE, D, 
1 UJ 
1 UJ 
2 UJ 
2u 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

7MW5D 
S7MWO5Wl 
S7MW05Wl 

NM 
NORMAL 
7nimo 
TRUE 
312 

CERCONE, D 
1u 
IU 
IU 
2u 
1u 
1u 
1u 
IU 
IU 
IU 
7.50 
1 UJ 
ill 

u~sso~veo tiases (uyq 

ETHANE 
ETHENE 
METHANE 

2u 2u 2u 2u 2u 2u 2u 2u 2u 2u 

3u 3u 3u 3u 3U 3u 3u 3u 3u 3u 

1u IU 1 UJ IU 1u 1u 1 20 J 1u 1 UJ 



location 
nsampk 
sample 
w-m 
SlStUS 

sample-dai 
validated 
CWM 

‘HTHALATE 
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B325MWl B325MW3 
S7B325MWOlOl S7B325MWO301 
S7B325MWOlOl S7B325MWWOl 

NM NM 
NORMAL NORMAL 

7/wa 7mlO 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
20 u 20 u 
5U 5u 
5U 5u 

20 u 20 u 
20 u 20 u 
5U 5u 
5u 5u 

5 UR 5 UR 
5U 5u 
5U 5u 

20 u 2OU 
20 u 20 u 

0.25 u 0.25 U 
0.5 u 0.5 u 

0.03 u 0.03 u 

0.03 u 0.03 u 

0.03 u 0.03 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.03 u 0.03 u 

5u 5u 

5u 5u 

5u 5u 

5u 5u 
0.03 u 0.03 u 
0.05 u 0.05 u 

5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 

B325MW4 
S7B325MWO401 
S7B325MWO401 

NM 
NORMAL 
7n0m0 
TRUE 
312 

CERCONE, D. 
40 u 
10 UJ 
10 u 
40 u 
40 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
40 u 
40 u 
0.5 u 
1u 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 

0.05 u 
10 u 
10 UJ 
10 u 
10 u 

0.05 u 
0.1 u 
10 u 
10 u 
10 u 
10 u 
10 u 

7MWlD 
S’IMWOI WI 
SlMWOl WI 

NM 

7l7mO 
TRUE 
312 

7MWl D 
S’IMWOI WI-F 
S’IMWOI WI-F 

NM 
NORMAL 

7ni00 
TRUE 
312 

CERCONE, D. CERC$ D. / 

5u 
5u 

20 u 
20 u 

0.25 U 
0.5 u 

0.03 u 

0.03 u 
0.03 u 
0.05 u 
0.05 u 
0.03 u 

5u 
5u 
5u 
5u 

0.03 u 
0.05 u 

5u 
5u 
5u 

7MW2D 
S7MWO2Wl 
S7MWO2Wl 

NM 
NORMAL 

7mmO 
TRUE 
312 

CERCONE, D, 
20 u 
5u 
5u 

20 u 
20 u 
5u 
5u 

5 UR 
5u 
5u 

20 u 
20 u 

0.25 U 
0.5 u 

0.03 u 
0.03 u 
0.03 u 
0.05 u 
0.05 u 
0.03 u 

5u 
5u 
5u 
5 II 

0.03 u 
0.05 u 

5u 
5u 
5u 
5u 

NM 
NORMAL 

7lamO 
TRUE 
312 

7Mw2S 7MW3D 
S7MWO2SOl S7MWO3Wl 

S7MWO3Wl 
NM 

NORMAL 
mloo 
TRUE 
312 

CERCONE, D. CERCONE, D. 
20 u 20 u 
5u 5uJ 
5u 5u 

20 u 20 u 
20 u 20 UJ 
5u 5u 

5u 5u 
5 UR 5u 

5u 5u 

5u 5u 
20 u 20 u 
20 u 20 u 

0.25 U 0.5 u 
0.5 u 1u 

0.03 u 0.05 u 
0.03 u 0.05 u 
0.03 u 0.05 u 
0.05 u 0.1 u 
0.05 u 0.1 u 
0.03 u 0.05 u 

5u 5u 
5u 5 UJ 
5u 5u 
5u 5u 

0.03 u 0.05 u 
0.05 u 0.1 u 

5u 

5u 5u 
5u 5u 

5u 5u 
5u 5u 

7MW3S 
S7MWO3Wl 
S7MWO3SOl 

NM 
.NORMAL 

7nim0 
TRUE 
312 

CERCONE, D. 
20 u 
5 UJ 
5u 

20 u 
20 UJ 

5u 
5u 
5u 
5u 
5u 

20 u 
20 u 
0.5 u 
IU 

0.05 u 
0.05 u 

0.05 u 
0.1 u 
0.1 u 

0.05 u 
5u 
5 UJ 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 
5u 
5u 
5u 



.-.I 
‘YRENE 

- -. -. -. .- 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO-DI-N-PROPYIAMINE 

---.. HENYIAMINE 
HLOROPHENOL 
THRENE 
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B325MWl 
S7B325MWOlOl 
S78325MWOlOl 

NM 
NORMAL 

7l9fw 
TRUE 
312 

CERCONE, D. 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 

0.03 u 

B325MW3 
S7B325MWO301 
S7B325MWo301 

NM 
NORMAL 

7/m 
TRUE 
312 

CERCONE, D. 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

B325MW4 
S7B325MWO401 
S78325MWO401 

NM 
NORMAL 
7nw00 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
10 u 
10 u 
10 u 
10 u 

0.05 u 
10 UJ 
0.5 u 
10 u 
10 u 
10 u 
40 u 

0.05 u 

10 u 
0.05 u 

7MWlD 
S’IMWOI WI 
S7MWOl WI 

NM 
NORMAL 

7nma 
TRUE 
312 

CERCONE, D 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

7MWlD 
S7MWOI WI-F 
S’IMWOI WI-F 

NM 
NORMAL 

7nmo 
TRUE 
312 

CERCONE, D. 

7MW2D 
S7MWO2Wl 
SIMWO2WI 

NM 
NORMAL 

7l6mO 
TRUE 
312 

CERCONE, D, 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 

0.03 u 

7MW2S 
S7MWO2Wl 
S7MWO2SOl 

NM 
NORMAL 

7mlw 
TRUE 
312 

CERCONE, D 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

7MW3D 
S7MWWWl 
S7MW03Wl 

NM 
NORMAL 
i&oo 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
5u 
5u 
5u 
5u 

0.05 u 
5 UJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 

7MW3S 
S7MWWSOl 
S7MWWSOl 

NM 
NORMAL 
7nim0 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
5u 
5u 
5u 
5u 

0.05 u 
5 UJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 

7MW4S 
S7MWO4SOl 
S7MWO4sOl 

NM 
NORMAL 

7m 
TRUE 
312 

CERCONE, D 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

7MW5D 
S7MW05Wl 
S7MW05W1 

NM 
NORMAL 
7nim0 
TRUE 
312 

:ERCONE, D 
0.1 u 
0.1 u 
5u 
5u 
5u 
5u 

0.05 u 
5 UJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 
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B325MWl 
S7B325MWOlOl 
S7B325MWOlOl 

NM 
NORMAL 

7t9m9 
TRUE 
312 pfojnag CERCONE, D. 

MERCURY 0.11 u 
NICKEL 9.2 u 

LIl.” 

POTASSIUM 
SELENIUM 

Dissolved Metals (ugk) 
ALUMINUM 

SILVER 
SODIUM 
THALLIUM 

ANTIMONY 

VANADIUM 

ARSENIC 

71Nr- 

BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRflN 

CERCONE, D. 
0.12 u 
9.2 u 
7140 
2.6 u 
5.2 U 
76m 
3u 

6.3 U 
12.6 u 

CERCONE, D. 
0.07 u 
9.2 u 
6090 
2.6 u 
5.2 U 
4464ln 
3u 

6.3 U 
20.5 

CERCONE, D. 
0.09 u 
9.2 u 
1460 

2.6 u 
5.2 U 
4020 
3u 

6.3 U 
157 J 

7MW2D 
S7MWMWl 
S7MWO2Wl 

NM 
NORMAL 

7i6lOa 
TRUE 
312 

CERCONE, D. 
0.09 u 
9.2 u 
1290 

2.6 u 
5.2 U 
7260 
3u 

6.3 U 
17.3 u 

7MW2S 
S7MW92SOl 
S7MW92Slll 

NM 
NORMAL 

7l6mO 
TRUE 
312 

CERCONE, D. 
0.09 u 
9.2 u 
1310 

2.0 u 
5.6 u 
5240 
3u 

6.3 U 
7.4 u 

I 

7010 

I”., ” , 

2.0 u 
5.2 U 

I I 

76600 

50.5 u 

3u 

2.6 

6.3 U 

U 

101 11 

2.3 U 
I 16.7 u 

0.72 U 
0.35 u 

I I 1 17600 I I I 
6.2 U 
4.2 U 
6.6 U 
51.5 u 

B325MW3 
S7B325MW9391 
S7B325MWWOl 

NM 
NORMAL 

71Ivoo 
TRUE 
312 

B325MW4 
S78325MW9401 
S78325MWO401 

NM 

NORMAL 
7nom0 
TRUE 
312 

7MWID 
S’IMWOI WI 
S’IMWOI WI 

NM 
NORMAL 

7nm 
TRUE 
312 

7MWl D 
S’IMWOI WI-F 
S’IMWOI Wl-F 

NM 
NORMAL 

7nm0 
TRUE 
312 

CERCONE, D. 

7MW3D 7MW3S 7MW4S 

S7MWWWl S7MWWS91 S7MWO4S91 
S7MW03Wl S7MWWS91 S7MW94S91 

NM NM NM 

NORMAL NORMAL NORMAL 
&mmo 7nim0 719/00 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 
0.11 u 0.07 u 0.11 u 
9.2 u 9.2 u 9.2 u 
4900 3010 6n90 
2.0 u 2.0 u 2.6 u 
5.2 U 5.2 U 5.6 U 
91600 76500 76900 
3u 3u 3u 

6.3 U 6.3 U 6.3 U 
16.4 U 17.1 72.0 J 

7MW5D 
S7MWOSWl 
S7MWOSWl 

NM 
NORMAL 
7lllmo 
TRUE 
312 

CERCONE, D. 
0.07 u 

34.3 
6920 
2.6 u 
5.2 U 
3nm 
3u 

6.3U . 
16.6 1 

II I”,, 

LEAD 1.6 u 
MAGNESIUM 1470 
MANGANESE 7.0 J 
MERCURY 6.1 u 
NICKFI 9.2 u . ..-..-- 
POTASSIUM 1739 
SELENIUM 2.6 u 

SILVER 7.5 u 

SODIUM 4690 
. -2 II 
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B325MWl 
S78325MWOlOl 
S7B325MWOlOl 

NM 
NORMAL 

7&uo 
TRUE 
312 

CERCONE, D. 
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B325MW3 
S7B325MW0301 
S7B325MWWOl 

NM 
NORMAL 

7lwoo 
TRUE 
312 

CERCONE, D. 

B325MW4 
S78325MWO401 
S7B325MWO401 

NM 
NORMAL 
7na.m 
TRUE 
312 

CERCONE, 0. 

7MWl D 
S’IMWOI Wl 
S’IMWOI Wl 

NM 
NORMAL 

717100 
TRUE 
312 

CERCONE, D. 

7MWID 
S’IMWOI WI-F 
S7MWOI WI-F 

NM 
NORMAL 

7nma 
TRUE 
312 

CERCONE, D. 
6.3 U 
173 

7MW2D 
S7MWO2Wl 
S7MWO2Wl 

NM 
NORMAL 

7l0/06 
TRUE 
312 

CERCONE, D. 

7MW2S 1 7MW3D 
S7MWO2SOl 
S7MWO2SOl 

NM 
NORMAL 

7lSmo 
TRUE 
312 

S7MW03Wl 
SIMWOJWI 

NM 
NORMAL 
6R4mo 
TRUE 
312 

CERCONE, D. ! CERCONE, D 

7MW5D 
S7MW05Wl 
S7MW05Wl 

NM 

1 
NORMAL 
7nimo 
TRUE 
312 

CERCONE, D. 

U - Noi Ch&cted 
J - Eslhated 
R - Rejected 
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7MW5S 
S7MWOSS01 
S7MWO5sOl 

NM 
NORMAL 
7n6ma 
TRUE 
312 

7MW5S 
S7MW05Xtl-D 

FW71ooOl 
NM 

NORMAL 
7nomo 
TRUE 
312 

7MW6S 
S7MWIXS01 
S7MWo6sOl 

NM 

7nima 7no 
TRUE TRUE 
312 312 

7MWX 
S7MW07S01 
S7MW07S01 

NM 

7MW9S 
S7MW08Stll 
S7MWOBS01 

NM 
NORMAL 

7l6mo 
TRUE 
312 

-manag 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. 1 
,..-I. 

7MW9S 
S7MW09S01 
S7MW09SIIl 

NM 

7nm 
TRUE 
312 

CERCONE, D. 

7MWlOS 
S’IMWIOSOI-F 
S’IMWIOSOI-F 

NM 
NORMAL 

7nm 
TRUE 
312 

CERCONE, D. 

7MWlOS 
S7MWIOSOI-F-D 

FW707001-F 
NM 

NORMAL 
7nmo 
TRUE 
312 

CERCONE, D. 

7MWllS 
S7MWllSOI 
S7MWl Is01 

NM 
NORMAL 
7nima 
TRUE 
312 

CERCONE, D. 



lOChtl 
nsampk 
sample 
w-type 
status 
sample&l 
valklated 
~O_prol 
proi-manag 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
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7MW5S 
S7MWOSSOl 
S7MW05S91 

NM 
NORMAL 
7nomo 
TRUE 
312 

CERCONE, D 
IU 
Ill 

7MW5S 
S7MW05SOl-D 

FW710001 
NM 

NORMAL 
7nomo 
TRUE 
312 

CERCONE, D. 
IU 
1u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
1 UJ 
IU 

7MW6S 
S7MWOSSOl 
S7MW96SOl 

NM 
NORMAL 
7nima 
TRUE 
312 

7MW7S 
S7MWO7SOl 
S7MWO7SOl 

NM 

7nomn 
TRUE 
312 

7MW6S 
S7MWO9SOl 
S7MWO9SOl 

NM 
NORMAL 

7/m 
TRUE 
312 

ii 
2u 
IU 
IU 
1u 1u I 1u I 1U 
IU 
IU 
IU 
IU 
1 UJ 
1u 

7MW9S 
S7MWO9SOl 
S7MWO9S01 

NM 
NORMAL 
7nimo 
TRUE 
312 

7MWlOS 
S7MW1OSOI 
S’IMWIOSOI 

NM 
NORMAL 

717100 
TRUE 
312 

7MWlOS 
S7MWlOSOl-0 

FW707001 
NM 

NORMAL 
711100 
TRUE 
312 

CERCONE, D. CERCONE, D. CERCONE, D. 
IU IU IU 
IU 1u IU 
2u 2u IU 
2u 2.62 u 4.13 u 
IU IU 1U 
IU IU IU 
IU 1u IU 
IU IU IU 
IU IU IU 
IU IU 1u 
23 IU 1u 
IU 1u 1 UJ 
IU IU 1u 

7MWlOS 
S7MWlOSOl-F 
S7MWlOSOl-F 

NM 
NORMAL 

7nma 
TRUE 
312 

CERCONE, D. 

7MWlOS 
S7MWlOSOl-F-D 

FW707001-F 
NM 

NORMAL 
711100 
TRUE 
312 

CERCONE, D. 

7MWllS 
S7MWllSOl 
S7MWllSOl 

NM 
NORMAL 
7nima 
TRUE 
312 

CERCONE, D 
IU 
IU 
2u 
2u 
IU 
1u 
IU 
1u 
1u 
IU 
IU 
1u 
1u 

ETHANE 2u 2u 2u 2u 2u 2u 2u 2u 2u 

ETHENE 3u 3u 3u 3u 3u 3u 3u 3u 3u 

METHANE 1 UJ 1u 41 J 1 UJ IU 2u IU IU 7J 



location 
nsample 
sample 
qc-type 
St&US 

sample-dal 
validated 
ctogroj 
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7MW5S 
S7MWO5SOl 
SlMWOSSOl 

NM 
NORMAL 
7nomo 
TRUE 
312 

CERCONE, D. 
20 u 
5 UJ 
5u 

20 u 
20 UJ 
5u 
5u 
5u 
5u 
5u 
20 u 
20 u 
0.5 u 
IU 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 
5u 
5u 
5u 

7MW5S 
S7MW05S01-D 

FW710001 
NM 

NORMAL 
7nom 
TRUE 
312 

7MW6S 
S7MWOSSOl 
S7MWOSSOl 

NM 
NORMAL 
7nima 
TRUE 
312 

7MW7S 
S7MW07SOl 
S7MWO7Wl 

NM 
NORMAL 
7nom 
TRUE 
312 

CERCONE, D. 1 CERCOhE, D. 1 CERCONE, D 
20 u 1 40 u - 20 u 

5 UJ 5 UJ 10 UJ 
5u 5u 10 u 

20 u 20 u 40 u 
20 UJ 20 UJ 40 UJ 

’ 1ou - 
- 
- 
- 
- 
- 

5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u SU 

20 u 
20 u L” ” , 9” ” 
0.5 u 0.5 u 1 0.5 u 

7MW8S 
S7MWOSSOl 
S7MWOSSOl 

NM 
NORMAL 

7/3ma 
TRUE 
312 

CERCONE, D. 
20 u 
5u 
5u 

20 u 
20 u 
5u 
5u 

5 UR 
5u 
5u 

20 u 
20 u 
0.5 u 
IU 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
190 
5u 

0.05 u 
0.1 u 

5 UJ 
5u 
5u 
5u 

7MWlOS 7MW9S 7MWIOS 
S7MWO9SOl S7MWlOSOl S’IMWIOSOI-D 
S7MWO9S01 S7MWlOSOl FW707001 

NM NM 

NORMAL NORMAL 
7nima 7nha 7nma 

TRUE 

CER:E D / 

TRUE TRUE 
312 312 312 

t * CERCONE 1 - CERCONE,D. 
20 u 20 u 20 u 
5 UJ 5u 

D / 

5u 

7MWlOS 
S7MWIOSOl-F 
S’IMWIOSOI-F 

NM 
NORMAL 

7nma 
TRUE 
312 

CERCONE, D. 

20 u 20 u 20 u 
20 u 20 u 20 u 
0.5 u 0.25 U 0.25 U 
IU 0.5 u 0.5 u 

0.05 u 0.03 u 0.03 u 
0.05 u 0.03 u 0.03 u 
0.05 u 0.03 u 0.03 u 
0.1 u 0.05 u 0.05 u 
0.1 u 0.05 u 0.05 u 
0.05 u 0.03 u 0.03 u 

5UJ j 5U j 5u 
5u 5u 5u 
5u 5u 5u 

0.05 U 0.03 u 0.03 u 
0.1 u 0.05 u 0.05 u 

7MWlOS 
S’IMWIOSOI-F-D 

FW707001-F 
NM 

NORMAL 
711100 
TRUE 
312 

CERCONE, D. 

7MWllS 
S7MWlISOl 
S7MWllSOl 

NM 1 NORMAL 
7nim 
TRUE 
312 

CERCONE, D. 
20 u 
5UJ 
5u I 

2ou ‘.. 
20 UJ . 
5u 
5u . 
5u 
5u 
5u 

20 u 
20 u 
0.5 u 
IU 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 
5u 
5u 

su 
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llOC&iOll 1 7MW6S 1 7MW5S 
nsample S7MWO5S61 S7MW05!%1-D 

=nple S7MWOSSOl FW710001 

qcm NM NM 
Stall6 NORMAL NORMAL 
MmPle-dat 7no1M) 7nomo 
valklated TRUE TRUE 
cio oroi 312 312 

. .-. . - _.__ - 
I I 5u I 5U 

7MW6S 
SIMWO6SOl 
S7MWO6SOl 

NM 
NORMAL 
7nm 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
5u 
5u 
5u 
5u 

o.cl5 u 
5lJJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 

7MW7S 7MW8S 
S7MW07S61 S7MWO6SOl 
S7MW07SOl S7MWO6SOl 

NM NM 
NORMAL NORMAL 
7nom 7l6loO 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
0.1 u 0.1 u 
0.1 u 6.5 
10 u 5 UJ 
10 u 5u 
10 u 5u 
10 u 5u 

0.05 u 0.05 u 
10 UJ 5 UJ 
0.5 u 0.5 u 
10 u 5u 
10 u 5 UJ 
10 u 5 UJ 
40 u 20 u 

0.05 u 3.7 
10 u 5 UJ 

0.05 u 0.05 u 

7MW9S 
S7MWO9S61 
S7MW69SOl 

NM 
NORMAL 
7nima 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
3J 
5u 
5u 
5u 

0.05 u 
5 UJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 

ALUMINUM 54.2 u 50.5 u 50.5 u I 50.5 u I 124 j 4X 
ANTIMONY 1 2.6 U 1 2.6 U 1 2.6 U I 2.6 U 

3u 

COBALT 7.1 J 5.3 J 
COPPER 7.1 J 8.9 J 
IRI-IN 36.5 u 39.5 u 

7MWlOS 
S7MWlOSOl 
S7MWlOSOl 

NM 
NORMAL 

7nloo 
TRUE 
312 

CERCONE, D 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

7MWlOS 
S7MWlOSOl-D 

FW767Wl 
NM 

NORMAL 
7nmo 
TRUE 
312 

CERCONE, D. 
0.05 u 
0.05 u 

5u 
5u 
5u 
5u 

0.03 u 
5u 

0.25 U 
5u 
5u 
5u 

20 u 
0.03 u 

5u 
0.03 u 

TMWIOS 
S7MWlOSOl-F 
S7MWIOSOl-F 

NM 
NORMAL 

711100 
TRUE 
312 

CERCONE, D. 

7MWlOS 
67MWlOSOl-F-t 

FW707Wl-F 
NM 

NORMAL 
7nm 
TRUE 
312 

CERCONE, D. 

7MWIlS 
S7MWll SO1 
S7MWllSOl 

NM 
NORMAL 
7nimo 
TRUE 
312 

CERCONE, D. 
0.1 u 
0.1 u 
5u 
5u 
5u 
5u 

0.05 u 
5 UJ 
0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 
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7MW5S 7MW5S 
S7MW05S91 S7MW05Xll-D 
S7MWOSSOl FD9710091 

NM NM 
NORMAL NORMAL 
7nom 7n(yoo 
TRUE TRUE 
312 312 

7MW6S 
S7MW96S91 
S7MW96SOl 

NM 
NORMAL 
7nima 
TRUE 
312 

D. CERCONE, 
0.07 u 
9.2 u 
5520 
2.6 u 
5.2 U 
41600 
3u 

6.3 U 
13.4 

7MW7S 
SlMWOlSOl 
S7MW07S91 

NM 
NORMAL 
7nm 
TRUE 
312 

CERCONE, D. 
0.07 u 
9.2 u 
3070 
3.2 J 
5.2 U 
23200 
3u 

6.3 U 
10.3 

7MW6S 
S7MWO6SOl 
S7MW96S91 

NM 
NORMAL 

7m09 
TRUE 
312 

7MW9S 
S7MW99S91 
S7MW99S91 

NM 
NORMAL 
7nima 
TRUE 
312 

7MWIOS 
S7MWlOSOI 
S7MWlOS91 

NM 
NORMAL 

7nma 
TRUE 
312 

CERCONE, D. CERCONE, D. CERCONE, D 
0.1 u 0.07 u 0.09 u 
9.2 u 9.2 u 9.2 u 
2340 4680 3346 
2.8 u 2.6 U 2.6 u 
5.3 u 5.2 U 5.2 .U 
17700 55100 43500 
3u 3u 3u 

6.3 U 7.6 J 6.3 U 
27.1 U 6.4 J 194 J &II.” 

Dissolved Metals (ugk) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

7MWlOS 
S7MWIOSOl-D 

FW797Wl 
NM 

NORMAL 
7nmo 
TRUE 
312 

CERCONE, D. 
0.09 u 
9.2 u 
3630 
2.6 u 
5.2 U 
47300 
3u 

6.3 U 
72.6 J 

7MWlOS 
S’IMWIOSDI-F 
S’IMWIOSOI-F 

NM 
NORMAL 

7nioo 
TRUE 
312 

CERCONE, D. 

7MWlOS 
S7MWIOS91-F-D 

FW7WWl-F 
NM 

NORMAL 
7nmo 
TRUE 
312 

CERCONE, D. 

7MWllS 
S7MWIIS91 
S7MWllS91 

NM 
NORMAL 
7nima 
TRUE 
312 

CERCONE, D. 
0.07 u 
9.2 u - 
6050 I*- 
2.6 u ~’ 
5.2 U * 
61KHl .- 
3u * 

6.3 U . 
4.6 U ‘. 
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CWM 312 
CERCONE, D. 

7MW5S 
;7MW95SOl-0 
FD9710091 

NM 
NORMAL 
7noma 
TRUE 
312 

CERCONE, D. 

7MW6S 
s7MWo6S91 
S7MWO6S91 

NM 
NORMAL 
7ninm 
TRUE 
312 

CERCONE, D. 

7MW7s 
S7MW07S91 
S7MW07S91 

NM 
NORMAL 
7ntm 
TRUE 
312 

CERCONE, D. 

7MW6S 
S7MW06S91 
S7MW96S91 

NM 
NORMAL 

7l6m6 
TRUE 
312 

CERCONE, D. 

I I 

7MWlOS 
S7MWlOSQl-D 

FW707Wl 
NM 

NORMAL 
7nmo 
TRUE 
312 

CERCONE, D. CERCONE, 0. 

7MWlOS 
S7MWlOS91-F 
S’IMWIOSOI-F 

6.3 U 

NM 
NORMAL 

67.4 

7nm6 
TRUE 
312 

7MWlOS 
S7MWlOSOl-F-D 

CERCONE, D. 

FW707Wl-F 

6.3 U 

NM 
NORMAL 

7nmo 

56.4 

TRUE 
312 

7MWllS 
S7MWllS91 
S7MWl 1 Sol 

NM 
NORMAL 
7nim6 
TRUE 
312 

CERCONE, D 

U - Not Detected 
J - Estimated 
R - Rejected 
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SUMMARY OF SITE 20 GROUNDWATER DATA - AREA A WEAPONS CENTER 
BASEWIDE GROUDNWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

location 
sample 
sacode 

w-type 
status 
sample-dat 
validated 
toll-metho 
ctogroj 
projmanag 1 CERCONE, D. 1 CERCONE, D. 1 CERCONE, D. [ CERCONE, D. 
. . . . . . a . I I . 

2WCMWlS 
S202WCMW1S01 

NORMAL 
NM 

NORMAL 
7l25loa 
TRUE 
GRAB 
312 

2WCMW2S 
S202WCMW2SOl 

NORMAL 
NM 

NORMAL 
7l25mo 
TRUE 
GRAB 
312 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/00 
TRUE 
GRAB 
312 

2WCMW3S 
S202WCMW3SOl-F 

NORMAL 
NM 

NORMAL 
7i27160 
TRUE 
GRAB 
312 
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2WCMW4D 
S202WMW4DOl 

NORMAL 
NM 

NORMAL 
7124100 
TRUE 
GRAB 
312 

CERCONE, D. 
volawe urganlcs pyy 

1 ,I ,l -TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOROETHANE 
1 ,I ,PTRICHLOROETHANE 

1u 1u IU IU 
IU 1u 1U 1 u 
IU IU 1U 1U 

1,3-DICHLOROBENZENE 1 u 1U 1U 1U 
1 ,CDICHLOROBENZENE 1 u 1U 1U 1u 
2-BUTANONE 5 UR 5 UR 5 UR 5 UR 
2-HEXANONE 5 UR 5 UR 5 UR 5 UR 
4-METHYLQ-PENTANONE 5u 1.29 J 5u 5u 
ACETONE 33.2 U 5 UR 39.0 u 5 UR 
BENZENE 1U IU 1u 1 u 
BROMOCHLOROMETHANE 1 u IU 1U 1 u 
BROMODICHLOROMETHANE 1 u 1 u 1 u 1 u 
BROMOFORM 1 u 1U IU 1 u 
BROMOMETHANE 1 u 1 u 1 UJ 1 u 
CARBON DISULFIDE 1 UJ 1 UJ 1 UJ 1 UJ 



SUMMARY OF SITE 20 GROUNDWATER DATA - AREA A WEAPONS CENTER 
BASEWIDE GROUDNWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 7 

location 
sample 
sacode 

w-type 
status 
sample-dat 
validated 
toll-metho 

~CkProl 

2WCMWlS 
S202WCMWlSOl 

NORMAL 
NM 

NORMAL 
7/25/00 
TRUE 
GRAB 

312 
CERCONE, D. 

IU 
I u 

2WCMW3S 2WCMW4D 
S202WCMW3SOl-F S202WMW4Wl 

NORMAL NORMAL 
NM NM 

NORMAL NORMAL 
7l27lOO 7/24/w 
TRUE TRUE 
GRAB GRAB 
312 312 

CERCONE, D. CERCONE. D. 

:N7FNF I 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/W 
TRUE 
GRAB 

312 
CERCONE, D. 

1u 
1 u 

1u 
1u 

CHLOROFORM I 
CHLOROMETHANE 

1u 
1 u 

1u 
1 u 

1 UJ 
1 u 

1 UJ 
1 u 

IU 
1 u 

1 u 
1 u 

1u 
1u 
1 UJ 
1u 
1 u 

MtP-XYLENES 
METHYLENE CHLORIDE 
O-XV LENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS.1,2-DICHLOROETHENE 
TRANS.1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

1 u 
2u 

1 u 
2u 

4.26 U 
1u 

1u 
1 u 

3.97 u 
1 u 
1 u 
1 u 

2WCMW2S 
S202WCMW2SOl 

NORMAL 
NM 

NORMAL 
7/25/00 
TRUE 
GRAB 
312 

CERCONE, D. 
1u 
1u 
IU 
1u 
1 UJ 
1u 
IU 
IU 
1 u 
2u 

3.32 U 
1u 
1u 
1u 
1u 
1u 
1u 

5.02 J 
IU 
1u 

1u 
1 u 

2u 
2.97 u 

1u 
1 u 

IU 
1 u - 
1 u 
1u 
1u 
1u 

1 u 
1 u 

IU 
1u 
1u 

1 u 1u 
1 u 3.8 J 
1u 
1 u 

1u 
1u [xYLENES, TOTAL I 

Semivolatile Organlcs (ug/L) 
1,2,4-TRICHLOROBENZENE 5u 5u 5u 
1,2-DICHLOROBENZENE 5u 5u 5u 
1,3-DICHLOROBENZENE 5u 5u 5u 
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BASEWIDE GROUDNWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
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location 
sample 
sacode 

qc-type 
status 
sample-dat 
validated 
toll-metho 
cto-proj 

4-METHYLPHENOL 

PWCMWl s 
S2MWCMW1S01 

NORMAL 
NM 

NORMAL 
7l25lO6 
TRUE 
GRAB 

312 
CERCONE; D. 

5U 
0.5 u 
5u 
20 u 
5u 
5U 
5u 

20 UJ 
5U 
5u 
5u 
5 UJ 
0.5 u 
5u 
20 u 
5u 
5u 
20 u 
20 u 
5u 
5u 
5u 
5u 
5u 
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2WCMW2S 
S202WCMW2S01 

NORMAL 
NM 

NORMAL 
7t25loo 
TRUE 
GRAB 

312 
CERCONE, D. 

5u 
0.5 u 
5u 
20 u 
5u 
5u 
5u 

20 UJ 
5u 
5u 
5u 
5 UJ 
0.5 u 
5u 
20 u 
5u 
5u 
20 u 
20 u 
5u 
5u 
5U 
5u 
5u 

2WCMW3S 2WCMW3S 
S202WCMW3SOl S202WCMW3SOl-F 

NORMAL NORMAL 
NM NM 

NORMAL NORMAL 
7/26/06 7/27100 
TRUE TRUE 
GRAB GRAB 

312 312 
CERCONE, D. CERCONE, D. 

0.5 u 
5u 
20 u 
5u 
5u 
5u 

20 UJ 
5u 
5u 
5u 
5 UJ 
0.5 u 
5u 
20 u 
5u 
5u 
20 u 
20 u 
5u 
5u - 
5u 
5u 

cl 

2WCMW4D 
S202WMW4DOl 

NORMAL 
NM 

NORMAL 
7l24loo 
TRUE 
GRAB 
312 

CERCONE, D. 
5u 

0.5 u 
5u 
20 u 
5u 
5u 
5u 

20 UJ 
5u 
5u 
5u 
5 UJ 
0.5 u 
5u 
20 u 
5u 
5u 
20 u 
20 u 
5u 
5u 
5u 
5u 
5u 
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ACENAPHTHENE 
ACENAPHTHYLENE 

\CFhjJE 

ITHRACENE 

JTHENE 

FLUORANTHENE 
FLUORENE 

2WCMWlS 
S202WCMWlSOl 

NORMAL 
NM 

NORMAL 
7/2!imo 
TRUE 
GRAB 
312 

CERCONE, D. 
20 u 
20 u 
0.5 u 
1u 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
5u 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 

5u - 
5u 
5u 

0.1 u 
0.1 u 
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2WCMW2S 
S202WCMW2SOl 

NORMAL 
NM 

NORMAL 
7125m6 
TRUE 
GRAB 
312 

CERCONE, D. 
20 u 
20 u 
0.5 u 
1u 

0.05 u 
0.04 J 
0.05 

0.08 J 
0.07 J 
0.03 J 

5u 
5 UJ 
5u 
5u 
5u 

0.05 J 
0.1 u 
5u 
5u 
5u 
5u 
5u 
0.13 

0.1 u 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/06 
TRUE 
GRAB 
312 

CERCONE, D. 
20 u 

2WCMW3S 
S202WCMW3SOl-F 

NORMAL 
NM 

NORMAL 
7/27/06 
TRUE 
GRAB 
312 

CERCONE, D. 

20 u 
0.5 u 
1U 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
5u 
5u 

0.05 u 
0.1 u 

5u 
0.1 u 
0.1 u 

2WCMW4D 
S202WMW4DOl 

NORMAL 
NM 

NORMAL 
7/24/00 
TRUE 
GRAB 
312 

CERCONE, D. 
20 u 
20 u 
0.5 u 
1U 

0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5u 
5 UJ 
5u 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 
5u - 
5u 
5u 

0.1 u 
0.1 u 



SUMMARY OF SITE 20 GROUNDWATER DATA - AREA A WEAPONS CENTER 
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location 
sample 
sacode 
w-type 
status 
sample-dat 
validated 
toll-metho 
cto-proj 
proj-manag 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMtNE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE - 
Total Metals (ug/L) 

NSB-NLON, GROTON, CONNECTICUT 

2WCMWlS 
S202WCMWlSOl 

NORMAL 
NM 

NORMAL 
7l25mI 
TRUE 
GRAB 

312 
CERCONE, D. 

5u 
5u 
5 UJ 
5u 

0.05 u 
5u 

0.5 u 
5u 
5u 
5U 
20 u 

0.05 u 
5 UJ 

0.05 u 
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2WCMW2S 
S202WCMW2SOl 

NORMAL 
NM 

NORMAL 
7/25/06 
TRUE 
GRAB 

312 
CERCONE, D. 

5u 
5u 

5 UJ 
5u 

0.07 
5u 

0.5 u 
5U 
5u 
5u 
20 u 

0.04 J 
5 UJ 
0.11 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/00 
TRUE 
GRAB 

312 
CERCONE, D. 

5u 
5u 
5 UJ 
5u 

0.05 u 
5u 

0.5 u 
5U 
5u 
5u 
20 u 

0.05 u 
5 UJ 

0.05 u 

2WCMW3S 2WCMW4D 
S202WCMW3SOl-F S202WMW4DOl 

NORMAL NORMAL 
NM NM 

NORMAL NORMAL 
7/27/w 7l24lQO 
TRUE TRUE 
GRAB GRAB 

312 312 
CERCONE, D. CERCONE, D. 

5u 
5ll 
5 UJ 
5u 

0.05 u 
5u 

0.5 u 
5u 
5u 
5u 
20 u 

0.05 u 
5 UJ 

0.05 u 



SUMMARY OF SITE 20 GROUNDWATER DATA - AREA A WEAPONS CENTER 
BASEWIDE GROUDNWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 6 OF 7 

location 
sample 
sacode 

Ww 
status 
sample-dat 
validated 
toll-metho 
cto_proj 

r 

POTASSIUM 
SELENIUM 

t 

2WCMWlS 
S202WCMWlSOl 

NORMAL 
NM 

NORMAL 
7l25loo 
TRUE 
GRAB 

312 
CERCONE; D. 

66.6 
40200 

8.9 
41100 
2170 

0.09 u 
102 

45200 
2.8 U 2.8 U 
326 J 114 J 

374000 
3.0 u 
10.4 u 

245 

2WCMW2S 
S202WCMW2SOl 

NORMAL 
NM 

NORMAL 
7l25loo 
TRUE 
GRAB 

312 
CERCONE, D. 

6.8 u 
25900 
1.8 U 
2640 
1590 

0.09 u 
9.2 u 
6770 

42100 
3.0 u 
6.3 U 
24.6 U 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/00 
TRUE 
GRAB 

312 
CERCONE, D. 

9.1 J 
14900 
1.8 U 

138000 
887 

0.09 u 
13.7 J 
100000 
2.8 U 
5.2 U 

1220000 J 
3.8 J 
10.2 J 6.3 U 
22.7 U 13.5 u 

2WCMW3S 2WCMW4D 
S202WCMW3SOl-F S202WMW4DOl 

NORMAL NORMAL 
NM NM 

NORMAL NORMAL 
7127100 7l24loo 
TRUE TRUE 
GRAB GRAB 

312 312 
CERCONE, D. CERCONE, D. 

6.8 u 
188 u 
1.8 U 
3230 

17.2 U 
0.09 u 
9.2 u 
1440 
2.8 U 
6.0 U 
9530 
3.0 u 

L 

IZINC 



SUMMARY OF SITE 20 GROUNDWATER DATA - AREA A WEAPONS CENTER 
BASEWIDE GROUDNWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

location 
sample 
sacode 

w-type 
status 
sample-dat 
validated 
toll-metho 
cto-proj 

SODIUM 
THALLIUM 
VANADIUM 
ZINC 

2WCMWl S 2WCMW2S 
S202WCMWlSOl S202WCMW2SOl 

NORMAL NORMAL 
NM NM 

NORMAL NORMAL 
7125loo 7t25lOO 
TRUE TRUE 
GRAB GRAB 
312 312 

CERCONE, D. CERCONE, D. 

PAGE 7 OF 7 

2WCMW3S 
S202WCMW3SOl 

NORMAL 
NM 

NORMAL 
7/26/W 
TRUE 
GRAB 

312 
CERCONE, D. 

2WCMW3S 
S202WCMW3SOl-F 

NORMAL 
NM 

NORMAL 
7l27loo 
TRUE 
GRAB 

312 
CERCONE, D. 

6.8 u 
86.8 u 
1.8 U 
129 u 
6.7 U 
0.10 u 
9.2 u 
256 U 
2.8 U 
5.2 U 
384 U 
3.0 u 
6.3 U 
53.4 

2WCMW4D 
S202WMW4DOl 

NORMAL 
NM 

NORMAL 
7l24mo 
TRUE 
GRAB 
312 

CERCONE, D. 

Miscellaneous Parameters (mg/L) 
AMMONIUM 
PERCHLORATE 
TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

2.3 1.5 13.6 0.2 u 
0.004 u 0.004 u 0.008 U 0.004 u 

1160 211 5142 J 135 
5u 8 2788 J 5u 

. . 

. 

-. 

_ -..., 

,I _ 

. . . 

e.. . 

_ 

U - Not Detected 
J - Estimated 
R - Rejected 



APPENDIX B.10 

SITE 16 - HOSPtTAL INCINERATOR SOIL DATA 



SUMMARY OF SlTE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 6 
S16SBOl 

ss 
S16SB9166WSO 

S16SBO16661 
NORMAL 

0 
1 

NORMAL 
Mwo6 
TRUE 
312 

CERCONE, D. 
lJloxlrwrURlls [ngrrgl 

I 21 I 
I 

4n II I.3 ” I 
I 

f I 
I 

I, II 0.I ” 120 
,c 9 * 0.41 314 0.44 0.21 u 

0.77 u I n?F, II I , _.- - I-IA II -.. - I n34 II -.-. - 0.26 u 
0.25 u 1 0.21 u 0.24 U 0.27 U 0.22 u 
11 II 1 0.33 u 1.7 u 0.13 u 1.3 u 

, 0.14 u 0.16 U 0.16 u 0.15 u 

I 0.1 u 1 0.31 u I 0 ,097 u 0.14 u 
7 0.16 U 0.16 U 0.21 u 0.17 u 

0.16 U 0.23 U 0.15 u 0.22 u 
0.26 u 0.22 u 0.2 u 0.22 u 
0.2 u 0.21 0.11 u 0.19 u 
0.12 u 0.5 u 0.11 u 0.16 U 

S16SBW 
s6 

i16SB030001-SO 
S16SBWMM 

NORMAL 
0 
1 

NORMAL 

6113100. 
TRUE 
312 

CERCONE, D. 

S16SB65 
SB 

i16SBW991SO 
Sl6SBO59991 

NORMAL 
0 
1 

NORMAL 
6n3mo 
TRUE 
312 

CERCONE, D. 

S16SBlx 
SB 

i16SBo666O1SO 
sl6sBrmw1 

NORMAL 
0 
1 

NORMAL 
6n3mo 
TRUE 
312 

CERCONE, 0. 

S16SBO7 
ss 

616SBo7wJ1SO 
s16s9676961 

NORMAL 
0 
1 

NORMAL 
6n3mo 
TRUE 
312 

CERCONE, D. 

S16SB66 
ss 

s16s9660991S0 
s16s9960091 

NORMAL 
0 
1 

NORMAL 
6n3mo 
TRUE 
312 

CERCONE, D. 

1 0.13 u I 0.2 u I 0.36 I 0.11 u I 0.19 u I 
I n’y),, I ntc,, I n1711 I “la,, I Ill,,, I 2,3,7,ETCDD , “.Y ” , “.I” Y , 1.n. 1 , “.I” ” “..I ” 

2,3,7,ETCDF 1 0.16 u I 0.19 u I 1.6 1 0.13 u 0.16 U 
29ow 
n,r, II 

OCDD 740 110 240 450 
I-U-TIE 7.9 0.3 u 2.9 0.24 U , “.b” - “..I I , -..- - , .- - 

120 1.9 u 20 3.1 u I 220 I 36 43 1 69 
1 IlAl Qd nco I ll% II I nm II I “33 II I F.A 

20 I 24 1 31 
0.33 u I 0.5 u 1 5.4 

0.15 U 0.16 U 0.56 U 
4300 6400 1 12ooJ 

ni311 I nwlr I 13.1 

, -.- - _.._ - _..- _ 
,-no, II 0.54 J 1 0.17 U 1 ,,16,, i n 

I “3 1 0.19 u I 2.2 0.13u 1 “.IO” 1 “.lJ” 1 “.IO” 1 “.Jo” , 

I) 
I c II I F. III I r. II I r. Il.1 I 7 II I 6 II I r. IIR I fill.1 I 

VolaUle Orgr 
i,l-DICHLOROETHANE “V I ” I” I “1 I ” -” , - “” ” “.. - -_ 
1,bDICHLOROETHENE 5U 5uJ ! 5u 5 UJ 7u 5u 5UR * 6 UJ 
1,2-DICHLOROETHANE 5u I 5uI I 5u I 5UJ 7u 5u 5 UR 6 UJ 
1 ,2-DICHLOROETHENE (TOTAL) 10 u I 1ouJ I 10 u ! 10 UJ 14 u 11 u IO UR 12 UJ 
1 ,P-DICHLOR OPROPANE I 5u I 5UJ I 5U I 5 UJ 7u 5u 5 UR 6 UJ 
2-BUTANONT A I r, _I R .I in iu II I 1 I 10 UR 12 u 
2.HEXANON 

w 
10 UR 12 w 

4-K 1 10 u I low I 14 u I 11 u 10 UR 12 UJ 
ACElunc 160 J 

L -1 ..” _- .- -- I I 
_...-.. 10 u 1oU.l I 10 u I 10 UJ 1X 1-l ; 
THYL-2-PENTANONE 10 u 10 
v-..,r 37 51 u I 29 u I 10 u I 67 U I 56 U I 10UR I 

L II c III r. II F. III 7 II r. II 5 IIR I 



SUMMARY OF SITE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

Sl6SSLll 
ss 

Sl6SS61ooO1SO 
S16SS61WOl 

NORMAL 
0 
1 

NORMAL 
6nwoo 
TRUE 
312 

CERCONE, 0. 
6U 
5U 
5U 
5U 
5U 
SU 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
10 u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
15 u 

PAGE 2 OF 6 
Sl6SSW 1 SlbSBo5 S16SBo6 

ss ss ss 
S16SB030001SO Sl6SB65Mw)lSO Sl6SBo66WlSO 

Sl6SS63W61 S16SMkSMw)l Sl6SBo66661 
NORMAL NORMAL NORMAL 

0 0 0 
1 1 1 

NORMAL NORMAL NORMAL 
6n3!w 6nmo 6nwoll 
TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERCONE, 0. 
5W 5u 5W 
I III c II c. III 

S16SS67 
ss 

Sl6SB67WOlSO 
Sl6SB670661 

NORMAL 
0 
1 

NORMAL 
6/l3/00 
TRUE 
312 

CERCDNE, 0. 
7U 
7 II 

Sl6SSO6 
ss 

S16SB66WOlSO 
S16SS66WOl 

NORMAL 
0 
1 

NORMAL 
6113100 
TRUE 
312 

CERCONE, 0. 

I 
5u 
F. II 

Sl6SMM 
SB 

Sl6SS666465-SC 

NORMAL 
4 
5 

NORMAL 
6!13100 
TRUE 
312 

CERCONE, D. 
5 UR 
r; III2 

S16SSOl ’ 
ss 

S16SS61-SO 
Sl6SS61 

6n!ml 
TRUE 
312 

CERCONE, D 
6W 
fi Ill 

I  - -  -  - -  

5w itI 5w ;i iii 
- -  

I 
I 

c. I UR 6W 
5w 5u 5w 7u 5u I 6 UR 
5w 5u 5w 7u 5u ; 

6W 
UR 6W 

5w 5u 5w 7u 5u 5 -. IIR . , 6 Ill --- 
5w 5u 5w 7u 5u 5 UR 1 6W 
5w 5u 5w 7u 5u 5 UR 1 6W 
5w I 5u -1 SW ! 7u 5u ! 91 J 1 6W 

I IR I Cl,, 
“I3 , ““1 

2: El 
3ud I 

;; 
I 

;;; 
I J UR 6W 

5w I 5 UR 6W 
10 w 10 u 10 w I 14 u I 11 u I 10 UR 12 UJ 
5u 5u 5u 7u 5u 5 UR 31 u 
5w 5u 5w 7u 5u 5 UR 6W 
SW 5u 5w 7u 5u 5 UR 6W 
5w 5u 5 UJ 7u 5u 5 UR 6W 

I 5 UJ I 25 I 1J I 45 1 6W 
6 111 7 II 5 II 5 IIf4 I 6u.l 

35 1J 
5w 5u - -- - -- _ -.. . _. 
5w 5u 5w 7u 5u 5 UR 6 UJ 
5w 5u 5w 7u 5u 5 UR 6 UJ 
5w 5u 5w 7u 5u 5 UR 6 UJ 
15 w 15 u 16 W I 15 UJ I 21 u I 16 U I 16UR I 



SUMMARY OF SITE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

location 
MWIX 
numpb 
sample 
racofb 

top-m 
bmm.dep 
rlallm 
umple~dat 
validated 

mP4 

iNTHRACENE 

s16SB61 
ss 

S16SBO1W6lSO 
SI6SBOlW61 

0 
1 

NORMAL 
WI3100 
TRUE 
312 

S16SEW 
ss 

Sl6SB63W61SO 
S16SB636001 

NORMAL 

1 
0 
1 

NORMAL 
6/l3mo 
TRUE 
312 

PAGE 3 OF 6 

CERCONE, D. CERCONE, D. CERCONE, D. 1 CERCONE, D. 
180 u 170 u 95ou 1 170 u 

I" 170 u 
. ,I 17" II 

16r” ’ 6WU 1 170 u 
mu , I,“_ , 66OU 1 170 u 
lmlll I 170 LI I 85ou I 170 u 

180 u 1,” ” 650 U 170 u 
180 u 170 u 650 u 170 u 
180 u 170 u 666U 170 u 
360U 360U 1aoou 360U 
3fil) u 360 u l&la u 360 u 

)U 170 u ""x3 " I," " 
."J u 170 u 99 J 170 u 
160u 170 u 650 U 170 u 

160 u 170 u 650 U 170 u 2w u 200 u 1wu 
366 II 170 u 650 U 170 u 190 u 2w II 170 u 
180 u 170 u 650 U 20 J 200 u 206 u 180 u 
1W u 170 u 650 U 170 u 190 u 200 u 170 u 
67 J 63 J 6205 26 J 190 u 200 u 170 u 

180 u 170 u 650 U 170 u 190 u 206 u 170 u 
180 u 170 u 650 U 170 u 206 u 200 u 164 u 
180 w 170 u 650 W 170 u 190 u 200 u 170 u 
180 u 170 u 650 U 170 u 190 u 200 u 170 u 

S16SBO7 S16SBW 
ss ss 

S16SB676061S0 S16SBWOOO1-SC 
S16SBO76061 Sl6SBWW61 

NORMAL NORMAL 
0 0 
1 1 

NORMAL NORMAL 
6n3mo 6n3m 
TRUE TRUE 
312 312 

S16SBW 
SB 

S16SBWMO6-SO 

NORMAL 
4 
5 

NORMAL 
6n3!00 
TRUE 
312 

SI6SS61 
ss 

Sl6SS61-SO 
Sl6SS61 
NORMAL 

0 
0 

NORMAL 
6t25mo 
TRUE 
312 

w 
190 u 
190 u 
190 u 
34OU 
190 u 
190 u 
3WU 
3WU 
190 u 
190 u 
190 u 
190 u 
190 u 
36OU 
360U 
190 u 
445 
25 J 
190 u 
190 u 
200 
200 
200 

150 J 
200 

160 J 
190 u 
190 u 
160 u 
190 u 
190 u 
266 

190 u 
190 u 
49 J 

190 u 



SUMMARY OF SITE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 6 
SI6SBoI S16SBW s16SB66 S16SBW S16SE67 S16SEW S16SBW 

ss ss ss ss ss ss SE 
il6SB61W61SO i16sBu3Wo1sa ;16SBO66WlSO s16sB066061s0 516SEll7W61-SCl il6SBWW61S~ s16sBw6466-Sa 
S16SBMW61 S16SBO3W61 S16SBS5W61 s16sBo6W61 S16SB676061 S16SBWW61 S16SBW6405 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
0 0 0 0 0 0 4 
1 1 1 1 1 1 5 

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 
6!l3/00 M3mo 6n3mfJ 6n3mo 6nmo 6/13/W 6&voo 
TRUE TRUE TRUE TRUE TRUE TRUE TRUE 
312 312 312 312 312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. 
180 u 170 u 650 U 170 u 200 u 200 u 180 u 
180 u 170 u 650U 170 u 200 u 2wu 180 u 
99 J IWJ 6XlJ 41 J 190 u 2wu 170 u 
180 u 170 u 650 U 170 u 190 u 200 u 170 u 
180 u 170 u 65OU 170 u 200 u 200 u 180 u 
180 u 170 u 65OU 170 u 200 u 200 u 180 u 
180 w 170 w 6WW 170 w 200 w 200 w 180 w 
1wu 170 u 650 U 170 u 200 u 200 u 180 u 
52J 51 J 2WJ 20 J 190 u 2WU 170 u 

180 u 170 u 650U 170 u 200 u 200 u 180 u 
180 u 170 u 6WU 170 u 200 u 200 u 180 u 

180 u 170 u 650 u 170 u 200 u 2w u 180 u 
180 u 170 u 650 U 170 u 190u 200 u 170 u 
1wu 170 u 650 U 170 u 200 u 2wu 180 u 
36OU 360U 16oOu 360U 400 u 410 u 36OU 
445 46 J 23OJ 35 J 190 u 200 u 170 u 
180 u 170u 950 u 170 u 200 u 200 u 180 u 
91 J 96 J 720J 47 J 190 u 200 u 170 u 

5u 5w 5u 5 UJ 7u 5u 5 UR 
5u 5w 5u 5 UJ 7w 5 UJ 5 UR 
5u 5w 5u 5w 7u 5u 5 UR 

0.74 U 0.72 U 0.73 UJ 0.64 U 

Sl6SS61 
ss 

S16SS61SO 
S16SSOl 

0 
0 

NORMAL 
6R5mo 
TRUE 
312 

CERCONE, D. 
190 u 
iwu 

360 
190 u 
190 u 
190 u 
190 w 
190 u 
l3OJ 
iw u 
1wu 
1wu 
1wu 
190 u 
iwu 
3fMU 
i2OJ 
190 u 

370 
190 w 
6W 
6W 
6W 

15 u I 15 u I 14 u I 14w I 16 U I 17 u I 15 u 1 15u 
I 76 II 71 II 7 II I 70 III I 11 II I? II 71 II I 7711 AROCLOR-1232 ,.I " I I." " I I " I I.L - ".l " I Y." " .." " .., " 

AROCLOR-1242 7.3 u I 7.3 u I 7u 1 7.2 UJ 6.1 U 6.3 U 7.3 u 7.7 u 
ARCCLOR-1246 7.3 u I -" ** I.3 u I - . . IV I I _^ ..* ,.z UJ 6J 6.3 U 7.3 u 7.7 u 
ARNY lm.l')KA "l l""L"l I- I‘."-. I 71 II I." " 7.3 u 7u 1 7.2 UJ 6.1 U 6.3 U 7.3 u 7.7 u 

ARGCLOR-1260 I 7.3 u I 7.3 u I 7u 1 7.2W 6.1 U 6.3 U 7.3 u 7.7 u 



SUMMARY OF SITE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

pojmmag 

BETA-MC 
DELTA-BHC 
DIELDRIN 

~ENDOSULFAN I I 

SIBSBOI s16SBw 
ss ss 

S16SB61W61SO S16SBWW61SO 
Sl6SB61W61 SlbSB030001 

NORMAL NORMAL 

T 
0 0 
1 1 

NORMAL NORMAL 
swell 6n3mo 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
0.74 u 0.74 u 
0.74 u 0.74 u 
1.4 u 1.4 u 

0.74 u 0.74 u 
1.4 u 1.4 u 
1.4 u 1.4 u 
1.4 u 1.4 u 
1.4 u 1.4 u 
1.4 u 1.4 u 

0.74 u 0.74 u 
0.74 u 0.74 u 
0.74 u 0.74 u 
0.74 u 0.74 u 
7.4 u 7.4 u 
74 u 74 u 

1Y 1 0.46 UJ I O.! 
I I 

:URY 0.02 u 0. 
FI I 71 I !i 

PAGE 5 OF 6 

CERCONE, D. CERCONE, D. 
0.72 U 0.73 UJ 
0.72 u 0.73 UJ 
1.4 u 1.4 w 

0.72 U 0.73 UJ 
1.4 u 1.4 w 
1.4 u 1.4 UJ 
1.4 u 1.4 w 
1.4 u 1.4 UJ 
1.4 u 1.4 UJ 

0.72 U 0.73 UJ 
0.72 U 0.73 UJ 
0.72 U 0.73 UJ 
0.72 U 0.73 UJ 
7.2 U 7.3 UJ 
72 U 73 w 

S16SBO7 
ss 

S16SBO7WO1-SO 
S16SBO7W61 

NORMAL 
0 
1 

NORMAL 
6n3mo 
TRUE 
312 

CERCONE, 0. 
0.64 u 
0.84 u 
1.6 U 

0.64 u 
1.6 U 
1.6 U 
1.6 U 
1.6 U 
1.6 U 

0.64 u 
4.2 

0.64 u 
0.64 u 
6.4 U 
64U 

S16SBW 
ss 

Sl6SBWW61 
NORMAL 

0 
1 

NORMAL 
6/13/00 
TRUE 
312 

CERCONE, D. 
0.65 u 
0.65 u 
1.6 U 

0.65 u 
1.6 U 
1.6 U 
1.6 U 
1.6 U 
1.6 U 

0.65 u 
0.65 u 
0.65 u 
0.65 u 
6.5 U 
65 u 

S16SBW S16SS61 
SE ss 

S16SBWIM66SO S16SSWSO 
S16SBW6466 S16SS61 

NORMAL NORMAL 

T 
4 0 
5 0 

NORMAL NORMAL 
6KUW MU00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
0.74 u 0.39 u 
0.74 u 9.5 R 
1.4 u 0.76 U 

0.74 u 0.39 u 
1.4 u 0.76 U 
1.4 u 0.76 U 
1.4 u 0.76 U 
1.4 u 0.76 U 
1.4 u 0.76 U 

0.74 u 0.39 u 
0.74 u 0.39 u 
0.74 u 0.39 u 
0.74 u 0.39 u 
7.4 u 3.9 u 
74 u 39 u 

8UM 1600 1 
I_“_...” M 0.46 u 0.~. - , 
SILVER 2J 1.3 J I 
SODIUM 76 U 41 II 

THALLIUM 0.65 J 0. 



SUMMARY OF SITE 16 SOIL DATA - HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

hxalkm SIGSBOI 
matllx ss 
nsampk S16SBOlW61SC 

mrnplb S16SB61W61 
racode NORMAL 

tolLm 0 

~~owjv 1 
status NORMAL 

Uwkhl 6/lwoo 
validated TRUE 

CkPw 312 
projmnag CERCONE, 0. 
VANADIUM 16 
ZINC 24 

Notes: 
U - Nondetect 
J - Estimated 
R - Rejected 

s16SBw 
ss 

S16SB63W61-SO 
SlbSBWW61 

NORMAL 
0 
1 

NORMAL 
6!woo 
TRUE 
312 

CERCONE, D. 
11 
61 
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CERCONE, D. CERCONE, D. 
13 21 
26 46 

S16SB67 
ss 

S16SB676061-SC 
S16SB67WOl 

NORMAL 
0 
1 

NORMAL 
6/woe 
TRUE 
312 

S16SBW 
ss 

SlbSBWW61SO 

NORMAL 
0 
1 

NORMAL 
6/13/W 
TRUE 
312 

CERCONE, D. CERCONE, 0. 
40 34 
43 25 

S16SBW 
SE 

S16SBW0UGSC 
S16SBWMD5 

NORMAL 
4 
5 

NORMAL 
6n3Qll 
TRUE 
312 

S16SS61 
ss 

S16SSWSD 
Sl6SS61 
NORMAL 

0 
0 

TRUE 
312 



c 

A~PENWX B.11 

SITE 16 - tfOSPlTAt INCINERATOR SPLP SOIL DATA 



SUMMARY OF SITE 16 SPLP SOIL DATA 

HOSPITAL INCINERATOR 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

--- . *. 

S16SBOl 
SPLP 

s16sB010001-SO-P 
s16sB010601 

0 
1 

6/13mo 
TRUE 
312 

CERCONE, D. 

S16Sl303 
SPLP 

S16SBO30001-SD-P 
S16SB030001 

0 
1 

6/13/00 
TRUE 
312 

CERCONE, D. 

S16SBO5 S16SBO6 
SPLP SPLP 

s16sB060001-SO-P S16SB060001-SD-P 
s16sB060001 s16sB060001 

0 0 
1 1 

8/13/00 6/13/00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

PAGE 1 OF 1 

S16SBO7 
SPLP 

S16SBO70001-SD-P 
S16SB070001 

0 
1 

6/l 3/00 
TRUE 
312 

CERCONE, D. 

S16SBO8 S16SB08 
SPLP SPLP 

s16sB080001-SO-P s16sBo8O4O6-sD-P 
s16sB080001 s16sB080405 

0 4 
1 5 

6Kuoo &KUOO 
TRUE TRUE 
312 312 

CERCONE, D. 1 CERCONE, D. 

SICSSOI 
SPLP 

SlGSSOl-SO-P 
SIGSSOI 

0 
0 

M5klO 
TRUE 
312 

CERCONE, D. 
PCt3.s (UYL) 

AROCLOR-1016 2u 2u 2u 2u 2u 2u 2u 0.8 u 
AROCLOR-1221 4u 4u 4u 4u 4u 4u 4u 1.6 U 
AROCLOR-1232 2u 2u 2u 2u 2u 2u 2u 
AROCLOR-1242 2u 2u 2u 2u 2u 2u 2u 
ARfVl f-lR.13AA 3 II 3 II 3 II 7 II fl II ‘) II 1 II 

0.8 u 

0.8 u 
, . . .-v-v. 9 .“T” -- I -- I - - I - - I I I I 0.8 u 

AROCLOR-1254 [ 2u 2u I 2u I 2u I ;;; ;;; I ;; 0.8 u 
IAROCLOR-1260 1 2u 2u I 2u I 2u I 2u I 2u I 2u 0.8 u I 
I otal me 

Notes: 
U- Not Detected J- Estimated R - Rejected 



i 
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c APPENDIX B.12 

SITE 8 - GOSS COVE LANDflLL GROUNDWATER DATA 

c 



I ~ERCONE, D[ lpLmnager . . _ . , _ . 

SUMMARY OF SITE 8 GROUNDWATER DATA 
GOSS COVE LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 5 

~ 



SUMMARY OF SITE 8 GROUNDWATER DATA 
GOSS COVE LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

6MW2D 
GW 

w7m 6nm 
TRUE TRUE 
312 312 

6MW2S 
GW 

proj_manager CERCONE, D. CERCONE, D. CERCONE, D. 
VINYL CHLORIDE 1u 1 1 u 
XYLENES. TOTAL 1 u 1 u 44 

PAGE 2 OF 5 
6MW3 6YW4 8MW5S 6MWSS 

GW GW GW GF 
S6MWO301 S6MWo401 S6MWOSOi S6MWOtiSOl-F 

6mo 6mm 6nmo 6nloo 
TRUE TRUE TRUE TRUE 
312 312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. 
25 U 1u IU 
454 6 1 u 

6MW6D 
GW 

S6MW66DOl 
6i6mo 
TRUE 
312 

CERCONE, D. 
1u 
34 

6MW6S 6MW6S 
GW GW 

S6MWD6S61 FD6666DOl 
6MJo 6f8mo 

I TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
1 u 1u 
5 5 

6MWO6S 
GW 

S6MWM)SOl 
6/16/W 
TRUE 
312 

CERCONE, D. 
1 u 
1 u 

E%3(2-CHLOFlOETHYL)ETHER 

BlS(2-ETHYLHEXYL)PttTHALATE 
BUTYLBENZYL PHTHALATE 
CHRYSEb’- 
DIBENZ’ NTHRACENE 

5 UJ 5 UJ 5 UJ - 5 UJ 5u 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 
5u 5u 5u 5u 5U 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

0.05 u 0.03 J 0.65 J 1.9 J 0’ 0.1 1.1 J 0.03 J 0.03 J O?’ 
0.1 u 0.1 u 0.09 J 0.46 J c 0.1 u 0.06 J 0.1 u 0.1 u I 



SUMMARY OF SITE 8 GROUNDWATER DATA 
GOSS COVE LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 5 

~ 

CERCONE,D. 1 CERCONE,D. 1 CERCONE,D. 
511.1 I I 5 II 

6MW6D 
GW 

S6MWO6DOl 
6l6loO 
TRUE 
312 

1 CERCONE, D. ( CERCONE,D. 1 CERCONE, D. 
I I 

6MW2D 
GW 

S6MWO2DOl 
6nmo 
TRUE 
312 

CERCONE, D. 
5u 
5u 
5u 
5U 
0.9 

0.11 
5u 
5u 

5 UJ 
5u 

0.05 u 
5u 

0.5 u 
5u 
5u 
5u 

20 u 
0.41 
5u 
0.57 

6MW6S 6MW6S 6MWWS 
GW GW GW 

S6MW66SOl FW606Wl S6MWO6SOl 
6mm 6mloo 6/l 6/w 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. 
5u 5u I- 
5u 5u ! 5u 

PHTHALATE I 5u I Iv-.,.- ..- 
5u 5u 5u 

0.57 J 0.53 J 0.34 
0.31 J 0.27 J 0.21 
5u 5u 5 UJ 
5u 5u 5u 

iNZENE I 5u I 
ITADIFNF 5 II 

.“_. .“. .“.._ 

NAPHTHALENE 
NITROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
N.NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

. . .> _^.. , ,.. 

1” 

0.5 u 
5u 
5u 
5U 

20 u 
0.03 J 
5u 
0.29 

5u 5u 5u 5U 5u 
20 u 20 u 20 u 20U 20 u 
5.9 J 11 J 0.99 0.07 2J 
5J I 6 I 5u I 5u I I 5u 

4.lJ 1 5.4 J 1 0.75 0.3 3.2 J 
~es”cloells~u8 ,“gfL, 

4,4’-DDD 0.020 u 0.020 u 0.020 u 0.020 u I 0.020 u 1 0.020 u 1 1 0.020 ” v ’ 0.020 I’ v ’ 
4,4’-DDE 0.020 u 0.020 u 0.020 UJ 0.020 u I 0.020 u 1 0.020 u 1 I 0.020 II 0.020 U 
4.4’.DDT 0.020 u 0.020 u 0.020 u 0.020 u 1 0.020 u 1 0.020 u 1 I 0.020 u I 0.020 u I 
ALDRIN 0.010 u 0.010 u 0.010 u 0.010 u I nn1n II I I-llMn II I , _._ ._ _ -.-.- - I nnin ii I nnin ii I 

“ . - . ”  -  1.1.-  -  

ALPHA-BHC 0.010 u 0.010 u 0.010 u 0.010 u I 0.010 u 0.010 u 0.010 u 0.010 .u 
ALPHA-CHLORDANE 0.010 u 0.010 u 0.010 u 0.010 u I 0.010 u E 0.010 u 0.010 u E 0.010 u 
AROCLOR-1016 0.20 u 0.20 u 
AROCLOR-1221 0.40 u 0.40 u 0.40 u 1 0.40 u 

IAROCLOR-1232 
U It U 

0.20 
0.20 

U 
U 

I 0.20 u 1 0.20 u 1 0.20 u ( 0.20 u 
0.20 u I 0.20 u 1 0.20 u I 0.20 u 

I 0.20 u I 0.20 u I I 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 
I 0.20 u I 1 1 

1 
0.20 u 0.20 u 1 0.20 u 1 

I n.nin iI I nnin II I I nnin Ii I nnin Ii I 

I 
“ . “ . ”  ”  

0.010 u I 
0.010 u 
0.020 u Es 0.020 u 
0.020 u 

0.20 u 0.20 u 
“.” .1 - 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 

,020 u 0.020 u 0.020 u 
0.010 u 0.010 u 0.010 u 
0.020 u 0.020 u 0.020 u 
0.020 u 0.020 u 0.020 u 
0.020 u 0.020 u 0.020 u 

0.020 u 0.020 u 



location 
matrix 
sample 
sample-date 
validated 

cto-fnol 

6MWl 
GW 

s6Mw101 
mD0 
TRUE 
312 

SUMMARY OF SITE 8 GROUNdWATER DATA 
GOSS COVE LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

6MW2D 
GW 

s6MW62Wl 
6mo 
TRUE 
312 

CERCONE, D. 
0.020 u 
0.010 u 
0.010 u 
0.010 u 
0.010 u 
0.10 u 
1.0 u 

PAGE 4 OF 5 

~ 

6MW5S 
GF 

S6MWO6661-F 
6nmo 
TRUE 
312 

CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. 
0.020 u 0.020 u 0.020 u 0.020 u 
0.010 UJ 0.010 u 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 0.010 u 
0.59 R 0.34 R 0.010 u 0.010 u 
0.10 u 0.10 u 0.10 u 0.10 u 
1.0 u l.OU 1.0 u 1.0 u 

6MW6D 
GW 

6miQo 
TRUE 
312 

CERCONE, D. 
0.020 u 
0.010 u 
0.13 R 
0.010 u 
0.010 u 
0.10 u 
1.0 u 

8MW6S 
GW 

S6MWO6SOl 
6i6mo 
TRUE 

312 
CERCONE, D. 

0.020 u 
0.010 u 
0.010 u 
0.010 u 
0.010 u 
0.10 u 
1.0 u 

6MW6S 
GW 

FD66D6DOl 
6mml.J 
TRUE 
312 

CERCONE, D. 
0.020 u 
0.010 u 
0.010 u 
0.010 u 
0.15 R 
0.10 u 
1.0 u 

d Metals (I&) 
JM I 1 50.5 u 1 I I 

I 2.6 J 
I I I I I I I I 

I I I I I I I 6.8 U I I I -I 



LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

SUMMARY OF SITE 8 GROUNDWATER DATA 
GOSS COVE LANDFILL 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 5 OF 5 
6MW2D 6MW2S 6MW3 

GW GW GW 
S6MW62Wl S6MW02Sol S6MW03Dl 

6nmo 6nmo 6Mo 
TRUE TRUE TRUE 
312 312 312 

CERCONE, D. CERCONE, D. CERCONE, D. 

6MW4 
GW 

S6MWo401 
6mmo 
TRUE 
312 

CERCONE, D. 

6MW5S 
GW 

S6MW05S61 
6nloo 
TRUE 
312 

CERCONE, D. 

6MW5S 
GF 

SBMW05SDl-F 
6nm 
TRUE 
312 

CERCONE, D. 
266 U 
1.6 u 

464000 
90.2 J 
0.09 u 
9.2 u 
154000 
2.6 u 
26.0 U 

477ooOO 
3.0 u 
9.2 J 

22.7 U 

6MW6D 
GW 

SBMWD6DOl 
6mo 
TRUE 
312 

CERCONE, D. 

6MW6S 
GW 

S6MWWSOl 
mm0 
TRUE 
312 

CERCONE, D. 

6MW6S 
GW 

FD6606Wl 
6mm 
TRUE 
312 

CERCONE, D. 

6MWO9S 
GW 

S6MWOI)SOl 
6/16/W 
TRUE 
312 

CERCONE, D. 

Mwelianeous Parameters (mg/LJ 
TOTAL DISSOLVED SOLIDS 1 13200 1 10744 J 1 755 J 1 1126 1 796 1 139J 1 1 27642 1 1460 1 1456 1 97.5 J . 
TOTAL SUSPENDED SOLIDS I 6 I 15 J I 23 5u I 10 I 5UJ 1 I 36 I 5u I 5u I 5 UJ 



c. APPENDIX 8.13 

SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 
GRCHiNDWAIER DATA 



SUMMARY OF SITE 15 GROUNDWATER DATA 
SPENT ACID STORAGE AND DISPOSAL AREA 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 4 
site 
location 
nsample 
sample 
sample-date 
validated 
cto-proi 
proj-manager 

15 15 
15MWlD 15MWlS 

SlBMWlDOl Sl5MWlSOl 
Sl5MWlDOl S15MWl so1 

7/21/00 7/21/00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

15 
15MW2S 

S15MW2SOl 
Sl5MW2SOl 

7/21/00 
TRUE 
312 

CERCONE, D. 

15 
15MWZS 

Sl5MW2SOl-D 
FD0721001 

7/21/00 
TRUE 
312 

CERCONE, D. 

15 
15MW3S 

Sl5MW3SOl 
Sl5MW3SOl 

7/23100 
TRUE 
312 

CERCONE, D. 
Volatile Organics @g/L) 
l,l,l-TRICHLOROETHANE 
1 ,1,2,2-TETRACHI OROFTHANF .-. .--. .-- ..- 
1 ,l .BTRICk .__. .__. . ._ II ~RI-IFTHANF 

l,l-DICHLOROETHANE 
l,l-DICHLOROETHEN 
4 9 “.T!alPUI mxlraChl 

f 

1 u 1 u 1 u 1 u 1u 
1 u 1 u 1 u 1 u 1u 

I 1 II 

ii 
1 (1 

ii 
1 LI 

I I 1; 
1 u 

I 1; 
1 u 

1 u 
E 1 u 1 u 1 u 1 u I 1 u 

I +,-r- I I ll”, lL”l l”VLl JZENE 1 u 1 u 1 u 1 u 1u 
1,2-DIBROMO-3-CHI OROPROPANE 1 u 1 u A II I , II I d II 

1,7-nlRRnh, 

1, 
l,P-DICHLOROETHANE 
1,7-DICHI OROPROPANF 

L 

_ _. .-_..-... 

,_ -.I. .&ETHANE 
.-. ..- 

li 1U 
I u I u I u 

1 u 1 u 1u 
,PDICHLOROBENZENE 1 u 1 u 1 u 1 u 1u 

1 u 1 u 1 u 1 u 1u 
,- ._.. -_. ._. ._. - ..- 1 u 1 u 1 u 1 u 1u 
,3-DICHLOROBENZENE 1 u 1 u 1 u 1 u 1 u 
,CDICHLOROEIENZENE 1 u 1 u 1 u 1 u 1 u 1, 

~~~~~ 2-BUTANONE I 5 UR I 5UR- 1 5 UR I 5 UR I 5 UR 
7-HFXANCINF 5 UR 5 UR I 5 UR 5 UR 5 UR 

-. . - 1 u 1 u 1u 1 u I 1u 
HLOROMETHANE 1U 1 u 1 u 1 u 1U 

1 u 1 u 1 u 1 
2u 2u 2-U 2 



SUMMARY OF SITE 15 GROUNDWATER DATA 
SPENT ACID STORAGE AND DiSPOSAL AREA 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 4 



SUMMARY OF SITE 15 GROUNDWATER DATA 
SPENT ACID STORAGE AND DISPOSAL AREA 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

site 

PAGE 3 OF 4 
15 

15MWlD 
SlCMWlDOl 
S15MWlDOl 

7121100 
TRUE 
312 

15 
15MWlS 

S15MWlSOl 
SlZMWlSOl 

7121100 
TRUE 
312 

15 15 
15MW2S 15MW2S 

S15MW2SOl S15MW2SOl-D 
S15MW2SOl FD0721001 

7/21/00 7/21/00 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
20 u 20 u 
20 u 20 u 
0.5 u 0.5 u 
1u 1u 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
5u 5u 
5u 5U 
5u 5u 
5U 5u 
5u 5u 

0.05 u 0.05 u 
0.1 u 0.1 u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 

0.1 u 0.1 u 
0.1 u 0.1 u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 

0.05 u 0.05 u 
5u 5u 

0.5 u 0.5 u 
5u 5u 

EIE 5u 5u 
5u 5u 

20 u 20 u 
0.05 u 0.05 u 

15 
15MW3S 

S15MW3SOl 
S15MW3SOl 

7123100 
TRUE 
312 

CERCONE, D. 
20 u 
20 u 
0.5 u 
1u 

0.02 J 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.05 u 

5U 
5 UJ 
5u 
5u 
5u 

0.05 u 
0.1 u 
5u 
5u 
5u 
5u 
5u 

0.09 J 
0.1 u 
5u 
5u 
5 UJ 
5u 

0.05 u 
5U 

0.5 u 
5u 
5U 
5u 

20 u 
0.05 u 



SUMMARY OF SITE 15 GROUNDWATER DATA 
SPENT ACID STORAGE AND DISPOSAL AREA 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 4 
site 
location 
nsample 
sample 
sample-date 
validated 
cto-proi 
proj-manager 
PHENOL 
PYRENE 

15 
15MWlD 

SlSMWlDOl 
S15MWlDOl 

7l21100 
TRUE 
312 

CERCONE, D. 
5u 

0.05 u 

15 15 
15MWlS 15MW2S 

S15MWlSOl S15MW2SOi 
S15MWlS01 S15MW2SOl 

7/21/00 7121100 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 
5u 5u 

0.05 u 0.05 u 

15 
15MW2S 

S15MW2SObD 
FD0721001 

7121100 
TRUE 
312 

CERCONE, D. 
5u 

0.05 u 

15 
15MW3S 

S15MW3SOl 
S15MW3SOl 

7123100 
TRUE 
312 

CERCONE, D. 
5 UJ 
0.06 



APPENDIX 8.14 

SITE 18 - SOLVENT STORAGE AREA SOIL DATA 



SUMMARY OF SITE 18 SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

15 
SlbSBSl 

s5 
~15SBB1om1-sc 
s1SSBJJ1Lm1 

NORMAL 
0 
1 

NY 
NORMAL 
M2m 
TRUE 
GRAB 

312 
CERCONE, 0. 

15 
S15SBSl 

SE 
il5SB41S5o5-SO 

s15SBS1m 
NORMAL 

5 
6 

NY 
NORMAL 
ul2mo 
TRUE 
GRAB 

312 
CERCORE, D. 

15 
s15SBo2 

ss 
~15SBMWO1-Sc 
s15SBo2Dm1 

NORMAL 
0 
1 

NY 
NORMAL 
M2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

15 
s15sBo2 

SB 
15sBo2Mo5-SC 
s15SB!l2o4o5 

DUP 
4 
5 

NM 
NORYAL 

M200 
TRUE 
GRAB 

312 
CERCONE, D. 

PAGE 1 OF 5 

15 
s15Sem 

SB 
;15SBO2MWS@AVG 

s15SBo2wJ5 
AVG 

4 
5 

NY 
NORMAL 
Mm 
TRUE 
GRAB 

312 
CERCONE, D. 

16 
s1SSBo2 

SB 
WWJ2O4O5-SO-D 

FDO512001 
DUP 

4 
5 

NY 
NORMAL 

M2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

S 

I 

15 
s15SBfJ3 

ss 
i15sBa3om1-x 
slSsBo3ow1 

NORMAL 
0 
1 

NY 
NORMAL 
6n2Bo 
TRUE 
GRAB 

312 
CERCONE, D. 

15 
SlSSBo3 

SB 
15sm3o705-SC 
s15sBB3o7M 

NORMAL 
7 
6 

NM 
NORMAL 
M2ma 
TRUE 
GRAB 

312 
CERCONE, D. 

15 
s15sBM 

ss 
mao4om-so 

s15SBD4om1 
NORMAL 

0 
1 

NY 
NORMAL 
Mm 
TRUE 
GRAB 

312 
CERCONE, D. 

15 
SlIBM 

SB 
mSBMS701)-SC 
s15SBo4S705 

NORYAL 
7 
6 

NY 
NORMAL 
s&m6 
TRUE 
GRAB 

312 
CERCONE, D. 

15 
SlSSBo5 

s.s 
ias805000i.sa 
s15sBo5m1 

NORMAL 
0 
1 

NM 
NORMAL 

&mm0 
TRUE 
GRAB 

312 
CERCONE, D. 

16 
SllSBo5 

SB 
;15sB!m4obSC 

s15sSo504B5 
NORMAL 

4 
5 

NY 
NORMAL 

Mm 
TRUE 
GRAB 

312 
CERCONE, D. 



SUMMARY OF SITE 18 SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

15 
s16Sm1 

ss 
16sS61om1-SD 
s16SS61Mm1 

NDRYAL 
0 
1 

NM 
NORMAL 

M2Km 
TRUE 
GRAS 

312 

16 
Sl6SS61 

SB 
I16SS6105wSc 
s16SS616566 

NORYAL 
5 
6 

NY 
NORMAL 

Mm 
TRUE 
GRAS 

312 
CERCONE, D. 

5u 
5u 
15 u 

16 
s16SS62 

ss 
16SS62lwlll-SC 
s16SBom1 

NORMAL 
0 
1 

NY 
NORYAL 
ulm 
TRUE 
GRAS 

312 
CERCONE, D. 

5uJ 
5uJ 
16 UJ 

16 
Sl6SSrJ2 

sa 
il6SS6264WSO 
s16SSJl26ul5 

OUP 
4 
5 

NM 
NORYAL. 

ul2mo 
TRUE 
GRAS 

312 

PAGE 2 OF 5 

S 

16 
S16SS62 

SB 
~~~SWJ~WJ~-SO-AVG 

s16SS626465 
AVG 

4 
5 

NM 
RORYAL 
M2mo 
TRUE 
GRAB 

312 
CERCONE, 0. CERCONE, D. 

6uJ 6u.l 
6uJ 6 UJ 
17 w 17 UJ 

.-- , ..- - 
. ..IOPANE) I 180 u I 170 u I '..- _ 

1 370 u 1 3M u 1 380 u I 390 u I 
I 1MII I 

16 
snSSo2 

S0 
~16SS620405.SM 

Fw612061 
DUP 

4 
5 

NM 
NORMAL 
M2mo 
TRUE 
GRAS 

312 
CERCONE. 0. 

I s 

L 

16 
SllSS63 

ss 
16SS63lWl-SC 
Sl6SS63OW1 

NORMAL 
0 
1 

NM 
NORYAL 
M2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

16 
SllSS63 

SB 
16.%036765-SD 
s16SS636m 

NORMAL 
7 
6 

NY 
NORMAL 
6n2m 
TRUE 
GRAB 

312 
CERCONE, D. 

6” 1 5u.l 1 5v 
6U 1 5UJ 1 5U 
17 u 1 16 UJ 1 15 U 

16 
S16SW 

ss 
il6SSMWJl-SO 
s16SsBoIwo1 

NORMAL 
0 
1 

NY 
NORMAL 
M2m 
TRUE 
GRAS 

312 
CERCONE, D. 

_ 

16 
S16SSll4 

SE 
~16SSMW05-SC 
s16SS666766 

NORYAL 

7 
6 

NY 
NORYAL 
M2mo 
TRUE 
GRAS 

312 
CERCONE, D. 

- 

16 
s16SS65 

ss 
16sS9soM)l-sa 
s16SS65Ml61 

NORYAL 
0 
1 

NM 
NORMAL 

ul2mo 
TRUE 
GRAB 

312 
CERCONE, 0. 

6U.J 1 5” , 6U 
6U.l 1 SU 1 6U 
19 UJ I 15 u I 19 u 

16 
s16SwJ5 

SB 
il6SSll56495-SC 

s16SS656465 
NORYAL 

4 
5 

NY 
NORMAL 
M2mo 
TRUE 
GRAS 

312 
CERCONE, D. 

6UJ 
6UJ 
17 UJ 

L”L8.L 

.AUENE 
UWTHALENE 

.r,lENOL 
k'"WHALENE 

. . “ _  .  .  .  .  ,  _I_ ,  . . -  -  . - -  -  

ACENAPHlHYLENE 1 1mu I 170u I tmu I ii I 190 u I 190 u 1 mu 1 1mu I 1mu I imu I 
ANMRACENE 1 33J 1 170U 1 1mU I 1mU 1 190 u 190 u 1 2mu I imu I i9ou I imu 1 imu I xx)u 



SUMMARY OF SITE 18 SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

\CENE 

16 16 

S16SStll S16SsBol 
ss SB 

16SsBo1ooo1-SC il6SBolO%l6-St 
s16SsBo16m1 s16SsBo105M 

NORYAL NORMAL 
0 5 
1 6 

NY NM 
NORMAL NORMAL 

umo ul2Qo 
TRUE TRUE 
GRAS GRAB 

312 312 
CERCONE, D. CERWNE, D. 

71 J 26J 
54J 225 
51 J 225 
66J 2gJ 
51 J 21 J 

180 u 170 u 

180 u 170 u 

180 u 170 u 
imu 170 u 
27 J 170 u 
74 J 3OJ 

imu 170 u 

imu 170 u 

180 u 170 u 
180 u 170 u 

im u 170 u 

im u 170 u 

170 J 66J 
24 J 170 u 
im u 170 u 

180 u 170 u 

im UJ 170 UJ 

im u 170 u 
61 J 25 J 

180 u 170 u 
imu 170 u 
180 u 170 u 
19 J 170 u 

imu 170 u 
370 u 360 u 
150 J 51 J 

imu 170 u 
IM J 49 J 

16 
s16Sw2 

ss 
il6SsBMooo1-s( 
s16Sm6m1 

NORMAL 
0 
1 

NY 
NORUAL 

ul2m 
TRUE 
GRAS 

312 
CERWNE. D. 

imu 
imu 
imu 
180 u 
im u 
190 u 
190 u 
180 u 
190 u 
180 u 
180 u 
190 u 
190 u 
imu 
180 u 
190 u 
190 u 
lm u 
180 u 
190 u 
190 u 
190 u 
1w u 
imu 
190 u 
190 u 
190 u 
imu 
190 u 
380 u 
180 u 
190 u 
im u 

16 
s16SSm 

SB 
16SsBoMIoSSC 
s16SS626465 

DUP 
‘4 
5 

NY 
NORYAL 
umo 
TRUE 
GRAS 

312 
CERCONE, D. 

190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
199 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
196 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 UJ 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
1w u 
390 u 
1w u 
190 u 
199 u 
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16 
s16SS62 

SB 
jlllSBO26465SO-AVC 

s16Semcu65 
AVG 

4 
5 

NY 
NORMAL 
ul2@0 
TRUE 
GRAS 

312 
CERCONE, D. 

190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
1w u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
196 u 
190 UJ 
190 u 
190 u 
199 u 
190 u 
190 u 
190 u 
190 u 
395 u 
190 u 
190 u 
190 u 

16 
s15Sw2 

SB 
~16SSG2g4tlS-SC-E 

FDtt512661 
DUP 

4 
5 

NY 
NORMAL 
ul2m 
TRUE 
GRAS 

312 
CERCONE, D. 

190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
16-I u 
190 u 
193 u 
190 u 
IW u 
196 u 
190 u 
190 u 
190 u 
190 u 
190 UJ 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
4w u 
190 u 
190 u 
190 u 

16 
s16SScl3 

ss 
15SSg3Qmll-x 
Sl6SS63Wtll 

NORMAL 
0 
1 

NY 
NORMAL 
ul2mo 
TRUE 
GRAS 

312 
CERWNE, D. 

200U 
2iKlU 
2ootJ 
2ootJ 
MOU 
2iKlU 
2XlJ 
2UOU 
2wU 
ZUOU 
2M)U 
2ODU 
2ooU 
2QOU 
2COU 
ZOOU 
2ooU 
XMU 
2ooU 
2UOU 
MOU 
2ooU 
2ooU 
2ooU 
MOU 
MOU 
2M)U 
200U 
ZD3U -- 
410 u 
ZIMU 
ZCGU 
2ooU 

16 
s16Sm3 

SB 
16Seo2ml6ac 
Sl(lSBo30766 

NORMAL 
7 
6 

NM 
NORYAL 
ul2Ksl 
TRUE 
GRAB 

312 
CERWNE, D. 

180 u 
im u 
im u 
imu 
180 u 
im u 
im u 
180 u 
180 u 
im u 
im u 
im u 
180 u 
im u 
180 u 
im u 
im u 
imu 
180 u 
im u 
180 u 
im u 
180 u 
180 u 
im u 
im u 
im u 
180 u 
180 u 
370 u 
180 u 
im u 
180 u 

16 

Sl6SBM 
ss 

;16SS64tMgl-.St 
Sl6SBXgggl 

NORMAL 
0 
1 

NM 
NORMAL 

Ul2RJg 
TRUE 
GRAS 

312 
CERWNE, D. 

190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
160 u 
190 u 
1w u 
1w u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
190 u 
160 u 
190 UJ 
190 u 
I90 u 
190 u 
190 u 
190 u 
190 u 
1w u 
400 u 
190 u 
190 u 
190 u 

16 
SlISW4 

SB 
~16SSMO7g5-s( 

NORMAL 
7 
6 

NY 

UlMo 
TRUE 
GRAS 

312 
CERCONE, D. 

180 u 
imu 
180 u 
imu 
im u 
180 u 
im u 
180 u 
180 u 
im u 
180 u 
270 U 
180 u 
im u 
180 u 
imu 
im u 
180 u 
tm u 
180 u 
180 u 
im u 
im u 
180 u 
im u 
180 u 
im u 
imu 
180 u 
380 u 
180 u 
im u 
180 u 

16 
s16SsBo5 

ss 
16Smwall-SC 
SlSSSB050001 

NORMAL 
0 
1 

NM 
NORMAL 

M2Bo 
TRUE 
GRAS 

312 
CERCONE, D. 

180 u 
im u 
im u 
180 u 
10 u 
180 u 
im u 
180 u 
imu 
180 u 
180 u 
180 u 
im u 
180 u 
180 u 
180 u 
imu 
im u 
180 u 
lm u 
180 u 
180 UJ 
lm u 
im u 
180 u 
im u 
imu 
im u 
180 u 
370 u 
imu 
180 u 
im u 

16 
s16Sw5 

SB 
j16SBO50405-s( 

S16SS6504D5 
NORYAL 

4 
5 

NM 
NORMAL 
umo 
TRUE 
GRAS 

312 
CERWNE, D. 

2ooU 
2ooU 
2lMU 
i?WU 
2wlJ 
ZCQU 
mOU 
2ooU 
MOU 
2QOU 
2ooU 
ZWU 
2ooU 
ZOOU 
2CKlU 
2ooU 
2WU 
ZC0U 
mOU 
2OOU 
2GUU 
200 UJ 
2ooU 
mu 
MOU 
2ooU 
XXJU 
2ooU 
2ool.l 
400 u 
2M)U 
2ooU 
ZC0U 

PatkidwT’CSs (u@g) 

[4,4’-DDD 1 1.5 u I 1.4 u I 1.5 u 1 15 u I 1.55 u I 1.6 u 1 1.6 U 1 1.4 U 1 1.6 U 1 1.5 U I 15 U 1 16 U ] 



SUMMARY OF SITE 18 SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

16 
Slswl 

ss 
16sEul1wo1-SO 
s166Btl16m1 

NORYAL 
0 
1 

NY 
NORMAL 
M2mo 
TRUE 
GRAB 

312 
CERWNE, 0. 

1.5 u 
1.5 u 

0.75 u 
075 u 
0.75 u 
74u 
15 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 
7.4 u 

0.75 u 
0.75 u 
1.5 u 

075 u 
1.5 u 
15u 
1.5 u 
15u 
1.5 u 

0.75 u 
0.75 u 
0.75 u 
0.75 u 
7.5 u 
75 u 

16 16 13 16 16 16 16 

Sl6smIl s16.sRo2 s1Iwo2 s13sR62 s16sRo2 S16Sea3 s166R64 

SB ss SB SB SB ss ss 
~16sGo105w-s( 1bsG626o61-so il6SWO4O5-SO il3SRO2MO5-SGAVG 16SBo2mo5m-D il3sBo36m1-so ilmo4om1-x 

s16s601o5M S16sR626ml s1-5 s13sGQ20465 FD0512001 s16sGo3m1 Sl6sBMwol 
NORMAL NORMAL DIP AVG DUP NORMAL NORMAL 

5 0 4 4 4 0 0 
6 1 5 5 5 1 1 

NY NY NY NY NN NY NN 
NORNAL NORMAL NORYAL NORNAL NORNAL NORNAL NORNAL 

MYW M2mo M2mo 5mmo m?mo M200 6!lm 
TRUE TRUE TRUE TRUE TRUE TRUE TRUE 
GRAB GRAB GRAB GRAB GRAB GRAB GRAS 

312 312 312 312 312 312 312 
CERCONE, 0. CERCONE, 0. CERCONE, D. CERCONE, D. CERCONE. D. CERCONE. D. CERCONE, D. 

1.4 u 1.5 u 1.5 u 1.55 u 1.6 U 1.6 u 1.6 u 
1.4 u 1.5 u 1.5 u 1.55 u 16U 1.6 u 1.6 u 

074 u 0.78 u 0.a u o&n u 0.81 u 0.84 u 0.82 u 
074 u 0.78 u 0.8 u 0.805 u 0.81 u 044 u 0.82 u 
074 u 0.78 u 08 u 0.605 u 0.61 u 034 u 0.82 u 
72 u 7.0 u 7.0 u 7.9 u 6U 61U a1 u 
14 u 16 u 16 u 16 u 16 U 16 u 16 u 
72 U 7.8 u 7.6 u 7.9 u au a.1 u a.1 u 
72 U 7.6 u 7.6 u 7.9 u au 61U a.1 u 
7.2 U 7.6 u 7.6 u 7.9 u 6U a.1 u ai u 
72 U 7.6 u 7.6 u 7.9 u 6U a.1 u a.1 u 
72u 7.6 u 7.8 u 7.9 u 6U a.1 u 6.1 u 

0.74 u 0.78 u 0.8 u ONnU 061 u oa4 u 082 u 
0.74 u 078 u 0.8 u 0.805 u 081 u 0.M u 0.82 u 
1.4 u 1.5 u 1.5 u 1.55 u 1.6 U 16U 1.6 U 

0.74 u 0.78 u 0.a u 0.805 u 081 u 0.84 u 082 u 
1.4 u 1.5 u 1.6 u 1.55 u 16U 1.6 u 1.6 u 
1.4 u 1.5 u 1.5 u 1.55 u 1.6 u 1.6 u 1.6 u 
1.4 u 1.5 u 1.5 u 155u 1.6 u 16U 1.6 U 
1.4 u 1.5 u 1.5 u 1.55 u 16U 1.6 U 1.6 u 
1.4 u 15u 1.5 u 155u 1.6 u 16U 1.6 u 

0.74 u 0.78 u 0.a u 0.805 u 061 u o.a.4 u 0.62 u 
0.74 u 0.70 u 0.8 u 0805u 061 u 0.84 u 0.82 u 
0.74 u 0.78 u 0.8 u 0.805 u o.af u o&I u 0.82 u 
0.74 u 0.76 u 0.8 u oao5u oai u 084 u 0.82 u 
7.4 u 7.8 u 6U a.05 u a.1 u a.4 u 6.2 u 
74 u 76 u BOU 80.5 u al u 84U 82U 

16 
s16sB63 

SB 
Il6sRD3o7w6C 
sl6sR63DT66 

NORNAL 
7 
a 

NY 
NORNAL 
6n2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

1.4 u 
1.4 u 

0.74 u 
0.74 u 
0.74 u 
7.3 u 
15 u 
7.3 u 
7.3 u 
7.3 u 
73u 
7.3 u 

074 u 
074 u 
1.4 u 

0.74 u 
1.4 u 
1.4 u 
1.4 u 
1.4 u 
1.4 u 

0.74 u 
0.74 u 
074 u 
0.74 u 
7.4 u 
IU 
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13 
s16!xuu 

SB 
~16SW67W6C 
S16SBMmM 

NORNAL 
7 
a 

NY 
NORMAL 

6!l2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

1.5 u 
1.5 u 

0.76 u 
0.76 u 
0.78 u 
7.6 u 
15 u 
7.6 U 
76U 
76U 
7.6 U 
7.6 u 

0.78 u 
0.78 u 
1.5 u 

078 u 
1.5 u 
1.5 u 
1.5 u 
15 u 
1.5 u 

0.78 u 
0.76 u 
0.76 u 
0.76 u 
7.6 u 
78 u 

13 
s16sm 

ss 
16%056661-SC 
s1bsGo5am1 

NORNAL 
0 
1 

NY 
NORNAL 
M2mo 
TRUE 
GRAB 

312 
CERCONE,D. 

1.5 u 
1.5 u 

0.77 u 
0.77 u 
0.77 u 
7.5 u 
15 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 

077 u 
0.77 u 
1.5 u 

0.77 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 
1.5 u 

0.77 u 
077 u 
0.n u 
0.77 u 
7.7 u 
nu 

16 
s16.965 

SB 
lW!Wl465-6C 
s16ssBo56405 

NORNAL 
4 
5 

NY 
NORNAL 

Mzmo 
TRUE 
GRAB 

312 
CERCONE, D. 

1.6 u 
1.6 u 

0.83 u 
0.113 u 
0.83 u 
6.2 u 
16 u 
a.2 u 
a.2 u 
a2 u 
a.2 u 
a2 u 

0.83 u 
083 u 
16U 

0.a u 
1.6 u 
16U 
1.6 U 
i6U 
1.6 u 

0.83 u 
0.83 u 
o&3 u 
0.83 u 
a3 u 
63U 



SUMMARY OF SITE 18 SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

16 
s16SB61 

ss 
S16SB61lwl-St 

s16.%61lm1 
NORMAL 

0 
1 

NM 
NORYAL 
M2m 
TRUE 
GRAB 

312 
CERCONE, D. 

9.5 
5.2 U 

7.1 
75M)J 

2.5 
1900 
110 J 

0.06 u 
7.7 u 
870 

0.62 u 
1.6 

71 u 
0.46 u 

16 
19 u 

16 
s16SB61 

SB 
16SBll165wSc 
s16SB61o566 

NORMAL 
5 
6 

NY 
NORMAL 
ul2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

a.9 
6.1 U 

11 
7KclJ 

2.4 
2400 
170 J 

005 u 
6.7 U 
la00 

0.55 u 
2.1 J 
47 u 

0.42 U 
17 
30 

16 
SlSSB62 

ss 
s16SBa2w61-SC 

S16SB626uJl 
NORMAL 

0 
1 

NM 
NORMAL 
6lluw) 
TRUE 
GRAB 

312 
CERCONE, D. 

13 
5.7 u 

12 
67W J 

25 
2500 
130 J 

0.06 u 
10 u 
1300 

0.64 u 
1.5 J 
95 u 

0.49 u 
16 

21 u 

NSB-NLON, GROTON, CONNECTICUT 
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16 

s16SB62 
SB 

s16SB6264&x 
sl6sB626495 

DUP 
4 
5 

NY 
NORMAL 
ul2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

10 
5.3 u 

10 
6100 J 

1.9 
mo 
110 J 

0.06 u 
a.3 u 
14W 

0.55 u 
1.2 u 
110 u 
043 u 

14 

17 u 

16 
s16SB62 

SB 
16SB6264WS&AVG 

s16sB626465 
AVG 

4 
5 

NM 
NORMAL 
6mmo 
TRUE 
GRAB 

312 
CERCONE, D. 

675 
365 u 

7.05 
46FAJ 
1.425 
1550 
105 J 

006 u 
6.1 U 
1145 

0.545 u 
1.15 u 
645 u 

0.425 U 
a.575 
14 u 

16 
S16SB62 

SB 
s16%626465-s0-[ 

FD6612661 
DUP 

4 
5 

NM 
NORMAL 
6ll2mo 
TRUE 
GRAB 

312 
CERCONE. D. 

3.5 J 
2u 
4.1 

32WJ 
0.95 J 

IIW 
100 J 

005 u 
3.9 u 

WI 
0.54 u 
1.1 u 
59 u 

042 U 
6.3 U 
11 u 

16 
Sl6SB63 

ss 
~16SB636m1-sc 
S16S803oM)l 

NORMAL 
0 
1 

NM 
NORMAL 
M2m 
TRUE 
GRAB 

312 
CERCONE, D. 

19 
7.6 U 

04 
13oooJ 

5.5 
2800 
110 J 

0.07 u 
9.6 U 
4M 

06 U 
34 

130 u 
064 J 

33 
23 

16 
Sl6SBll3 

SB 
i8smo7084a 
sl6sBll36766 

NORMAL 
7 
a 

NM 
NORMAL 

Emho 
TRUE 
GRAB 

312 
CERCONE, D. 

1.6 U 
16U 

4 
17W J 
0.39 u 

360 
33J 

0.03 u 
1.5 u 
300 

0.5 u 
1.1 u 
56 u 

0.39 u 
41 u 
7.2 U 

16 
SlIBM 

ss 
Il6SB646@1-SO 
S16SBa46ml 

NORMAL 
0 
1 

NY 
NORMAL 
6n2AM 
TRUE 
GRAB 

312 

CERCONE, D. 
14 

4.6 u 
4.2 

13oM)J 
5.3 

14@3 
62J 

0.09 u 
7.4 u 
WI 

0.67 U 
32 

15 u 
0.54 J 

25 
38 

16 
s16SBlu 

SB 
9.16SB646766.SC. 

s16SBo46766 
NORMAL 

7 
a 

NM 
NORYAL 
M2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

9.4 
5.8 u 

7 
BsM)J 

22 
2100 
2205 
0.02 u 
6.6 U 
1700 

057 u 
2.2 J 
loo u 
075 J 

17 
22 

16 
S16SB65 

ss 
16SB95mml-SC 
S16SBwml 

NORMAL 
0 
1 

NY 

M2mo 
TRUE 
GRAB 

312 
CERCONE, D. 

13 
5.6 u 

11 
9WlJ 

436 
26Ca 
110 J 

0.06 u 
6.5 u 
1200 

051 u 
2J 

140 u 
043 J 

21 
22 

16 
s16SBo5 

SB 
il6SB656465-s( 

s16sBD5MM 
NORMAL 

4 
5 

NY 
NORMAL 

M2mo 
TRUE 
GRAB-. 

312 
CERC0NE.b. 

9.6 
4.3 u 

6.7 
7000J 

16 
23Gu 
170 J 

0.14 U 
7.7 u 
1900 

054 u 
1.3 J 
a9 u 

0.42 U 
15 

19 u 

._ 

._ 
_-. 

_ 
-.. 
_.“. 

- 

U No1 D&&d 
J. Estimated 
R. Aej&d 



APPENDIX B.15 

SITE 18 - SOLVENT STORAGE SPLP SOIL DATA 



SUMMARY OF SITE 18 SPLP SOIL DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

locatton 
matrix 

I---- 

ntample 
sample 
ucode 
top_depth 

&!&I 

bottom_dep 
stahls 
romple_dat 
valldated 

cm pm1 
m Jnana 

Sl8SBOl 
SPLP 

sl.5sBolwol.so-F 
siSsBoloml 

NORMAL 
0 
1 

NORMAL 
Mm 
TRUE 

312 
CERCONE, D. 

SlSSBOl 
SPLP 

s18sBo10506.s0-I 
s1SsB010506 

NORMAL 
5 
6 

NORMAL 
wlm 
TRUE 

312 
CERCONE, 0. 

SlSSB02 SWSBO2 Sl8SBO2 S18SBO2 

SPLP SPLP SPLP SPLP 
,1.3SB020001.S0-P SlBSBO20405-SO-P Sl&SB020405-SC-P-AVG Sl8SBO20405.S0-P-D 

slBsBo2owl s1.5sBo20405 SlSSBO20405 FDO612001 

NORMAL DUP AVG DUP 
0 4 4 4 
1 5 5 5 

NORMAL NORMAL NORMAL NORMAL 

wl2Qo M2mo 6m.00 Mm 

TRUE TRUE TRUE TRUE 
312 312 312 312 

CERCONE, D. CERCONE, 0. CERCONE, D. CERCONE, D. 

SlSSBo407B8 x Sl8SBO5caJl-SO-P Sl8SBO504Q5-SO-F 

0 
1 

NORMAL 
wt2m 
TRUE 

312 
CERCONE, D. 

4 
5 

NORMAL 
M2mo 
TRUE 

312 
CERCONE, D. 

U -Not Detected 
J - Estimated 
R - Re@cied 



APPENDIX B.16 

SITE 18 - SOLVENT STORAGE GROUNDWATER DATA 



SUMMARY OF SITE 18 GROUNDWATER DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
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location 
lot 
nsample 
sample 
sacode 
status 
sample-dat 
validated 
toll-metho 
cto-proj I 

roj-manag I’ 
Volatile Organ&s (ug/L)~ ~~ 

18TB2/18TW2 
18lW2 

S18lWO201 
S18lWO201 

DUP 
NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. I 

18TB2/18TW2 18TB4118lW4 
18TW2 18lW4 

S18TW0201-D S18TWO401 
FD0614001 S18TWO401 

DUP NORMAL 
NORMAL NORMAL 
6/l 4100 6/l 4lOO 
TRUE TRUE 
GRAB GRAB 

312 312 
CERCONE, D. CERCONE, D. 

44-H 1 ,l ,l -TRICHLOROETHANE 1 u 1 u 
1 ,1,2,2-TETRACHLOROETHANE 1 u 1 u I I ” 
1 ,1,2-TRICHLOROETHANE 1 u 1 u I 1 u 
l,l-DIC HLOROETHANE I 1 u I 1 u I 1 u 

I I .l -DICHL~ROETHENE 1 u 1 u 1 u 
1,2,4-TRICHLOROBENZENE ! 1 u ! 1 u 1 u 
1,2-DIBROMO-3GHLOROPROPANE ! 1 UJ ! 1 u 

! 
1 UJ 

1,2-DIBROMOETHANE I 1 u I 
! I 

1 u I IU 
1,2-DIC ‘HLOROBENZENE ! 

I 
1 u 

I 
! IU IU 

I 
! 
I 

I 
1 ,PDICHLOROETHANE 1 u 1u 1u I 

:HLOROPROPANE ! 1 u ! 1u ! 1 u I 1,2-DIC 
1,3-DICHLOROBENZENE I 1 u 1u 1 u 
1,6DICHLOROBENZENE 1 u ! 1 u 1 u 
2 !-BUTANONE ! 5UJ 1 5 i UR 5 UJ 
2-HEXANONE 5U 5u 5U 
4-METHYLQ-PENTANONE 5U 5u 5u 
ACETONE 5 UJ 5 UR 5 UJ 
BENZENE IU 1u 1 u 
BROM( ICHLOROMETHANE ! iu 1~ 1u 1u 
BROMODICHLOROMETHANE I I 

! 
ru 1u I 1u 

3ROMOFORM I 1 u 1 1u ! IU I E 
BROMOMETHANE I .I u I 1u I 1 u 
CARBC IN DISULFIDE I 1u I 

I 
1u I 1 u 

CARBC IN TETRACHLORIDE 1 u 1 u 1 u I 
1 u 1 u I 1 u I 

ZHLOROETHANE 1u 
:HLOROFORM 1 u 

CHLOROBENZENE 
( 
( 
CHLOROMETHANE 
CIS-1 ,BDICHI -0ROETHENE 
CIS-1,3-DICHL,. ._a . ._a _a ._ C-IRCIPROPFNF 

DIBROMOCHLOROMETHANE 
ETHYLBENZENE 

1 u IU 
1 u 1 u 

1 u I 1 u IU 
1 u I 1 u 1 1 1 I 

I I II . 1 I II I ” I I . J 
1 u 1 u 1 u 
1 11 1 II 1 II 

I - I - I . - 

A 1 D-VW ChlCC I 4 II I 4 II I 4 I, 1 h,,, -A I LLl”LG I I I 

METHYLENE CHLORIDE I 4 1’ ;J I ;; I 



SUMMARY OF SITE 18 GROUNDWATER DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 5 

location 
lot 
nsample 
sample 
sacode 
status 
sample-dat 
validated 
toll-metho 
cto-proj 

IXYLENES, TOTAL I - . . . . . A . , ,. h 

18TB2/18TW2 
18TW2 

S18TWO201 
S18TWO201 

DUP 
NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. 

1 u 
1 u 
1 u 
1 u 
1 u - 
1 u 
1 u 

1 u 
1 u 

18TB2/18lW2 
18TW2 

S18TW0201-D 
FD0614001 

DUP 
NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. 

1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

18TB4118TW4 
18TW4 

S18TWO401 
S18TWO401 

NORMAL 
NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. 

1U 
1 u 
1 u 
1 u 
1 u 
1 u 
1u 
1u 
1u 

semwoiatlle urgarucs (ugLj 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5TRICHLOROPHENOL 
,-. 1 f. Tl-llml II hnnnL,l-k,n, 

10 u ! 10 u 10 u 
25 u I 

! I 
25 U I 25 U 

4f-l II 4i-l II in II 1z,4,0- I mbnLunurnvwL I I” ” I I” ” I I” ” I 
10 u I 10 u ! 10 u I 

LPHENQL 
i;CDINITROPHENOL 
2,CDINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 

2-CHLOROPH ENOL 
P-METHYLNAI . . .-_. ._ DHTHALENE 

P-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3 

I 10 u 10 u I 10 u 
25 U ! 25 U 25 U 
10 u 10 u 10 u 
10 u 10, u 10 u 
IO u 10 u 10 u 

I IO u I 10 u I 
4 

10 u 
5U 5u 5u , 

I 10 u I 10 u I 10 u I 

I 10 u 
I 25 l.j 25 U 25 U 

10 u 10 u 
;,3’-DICHLOROBENZIDINE I 10 u 10 u 10 u 
.IIT”~lhIII lkll- ?I u 25 U 25 U 3-iv1 I I-IunlYlLllYC 

4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHE 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4~METtA’I PUFhlfI 

II 

25 U I 25 U I 25 U 
10 u 10 u 10 u 

10 u I 10 u I 10 u 
10 u 10 u 10 u 

NOL ! 10 u 1 10 u ! 10 u I 

4-NITRC. . .._.. ._ 
4-NITROPHENOL 
ACENAPHTHENE 

I 10 u I 10 u I 10 u 
I 25 U 25 U 25 U 

I 25 U I 25 U 25 U 

I 5u I 
! 

5u I 
I 

5u I 



SUMMARY OF SITE 18 GROUNDWATER DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 5 

location 
lot 
nsample 
sample 
sacode 
status 
sample-dat 
validated 
toll-metho 
cto-proj 
nrni mnnnn 

ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(24HLOROETHOXY)METHANE 
BIS(24HLOROETHYL)ETHER 
BISt2-ETHYLHEXYUPHTHALATE 

DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,SCD)PYRENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

18TB2/18TW2 
18TW2 

S18lWO20 1 
S18lWO20 1 

DUP 
NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. 

5U 
5u 
5u 
5U 
5U 
5U 
5U 
10 u 
10 u 
10 u 
10 u 
5U 
5U 

.lO u 
10 u 
5U 
5U 
10 u 
10 u 
5U 
5u 
10 u 
10 u 
10 UJ 
10 u 
5U 
10 u 
10 u 
10 u 
5U 
10 u 
25 u 
5u 
10 u 
5u 

18TB2118IW2 18TB4118TW4 
18TW2 18TW4 

S18TW0201-D S18lWO401 
FDO614001 S18TWO401 

DUP NORMAL 
NORMAL NORMAL 
6/l 4/00 6114lOO 
TRUE TRUE 
GRAB GRAB 

312 312 
CERCONE, D. CERCONE, D. 

5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
5u 5u 
5 u 5u 
10 u 10 u 
10 u 10 u 
5u 5u 
5u 5u 
10, u 10 u 
10 u 10 U 
5u 5u 
5u 5u 
10 u 10 u 
10 u 10 u 
10 UJ 10 UJ 
10 u 10 u 
5u 5u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
5u 5u 
10 u 10 u 
25 U 25 U 
5u 5u 
10 u 10 u 
5u 5u 



SUMMARY OF SITE 18 GROUNDWATER DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 5 

location 
lot 
nsample 
sample 
sacode 
status 
sample-dat 
validated 
toll-metho 
cto-proj 

18TB2118TW2 18TB2118TW2 18TB4118TW4 
18TW2 

S18lWO201 
S18lWO201 

DUP 
NORMAL 
6/l 4/W 
TRUE 
GRAB 

312 
I 

18TW2 
S18TWO201 -D 

FD0614001 
DUP 

NORMAL 
6/l 4100 
TRUE 
GRAB 

312 
CERCONE, D. 

18TW4 
S18TWO401 
S18lWO401 

NORMAL 
NORMAL 
6114/00 
TRUE 
GRAB 

312 
CERCONE, D. broj-manag I CERCONE, D. L 

PesticideslPCBs (ug/L) 
4,4’-DDD 1 0.02 u 1 0.02 u 1 0.02 u 1 

14,4’-DDE 1 0.02 u 1 0.02 u 1 0.02 u 
p’-DDT 1 0.02 u 1 0.02 u 1 0.02 u 
ALDRIN 0.01 u 0.01 u 0.01 u 
ALPHA-BHC 0.01 u 0.01 u 0.01 u 
ALPHA-CHLORDANE 0.01 u 0.01 u 0.01 u 
AROCLOR-1016 0.2 u 0.2 u 0.2 u . 

IAROCLOR-1221 ! 0.4 u 1 0.4 u ! 0.4 u I 
AROCLOR-1232 0.2 u 0.2 u 0.2 u 
AROCLOR-1242 0.2 u 0.2 u 0.2 u 
AROCL-- ‘-.- .un-1z4e ! . ..n II u.z u 0.2 u 0.2 u 
AROCLOR-1254 I 0.2 u 0.2 u 0.2 u 
AROCLOR-1; !60 ! 0.2 u 0.2 u 1 0.2 u I 
BETA-BHC 1 0.01 u I 0.01 u I 0.01 u 1 
C IELTA-BHC 0.01 u 0.01 u 0.01 u 
DIELDRIN 0.02 u 0.02 u 0.02 u 
ENDOSULFAN I 0.01 u 0.01 u 0.01 u 
ENDOSULFA N II 1 0.02 u 1 0.02 u 1 0.02 u 

IHYDE 0.02 u 

(LINDANE) 0.01 u 0.01 u 0.01 u 

Total Metals bnll \ 
ALUMINUM .W” - --- 
ANTIMONY 2.7 U ;:7- ; 2.7 U 
ARSENIC 3.1 UJ 3.1 UJ 3.1 UJ 
W”“‘“” 32.8 U 27 U 
BERYLLIUM I 0.6 U 0.6 U 0.79 J 



SUMMARY OF SITE 18 GROUNDWATER DATA - SOLVENT STORAGE AREA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTlGATtON 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 5 OF 5 

location 
lot 
nsample 
sample 
sacode 
status 
sample-dat 
validated 
toll-metho 
cto-proj 
projjmanag 
CADMIUM 
CALCIUM 
CHROMIUM 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

18TB2l18TW2 
18TW2 

S18TWO201 
S18TWO201 

DUP 
NORMAL 
6114100 
TRUE 
GRAB 

312 
CERCONE, D, 

0.54 u 
25000 
8.4 U 
5.2 U 
11 u 
306 

2.1 u 
1590 u 

111 
0.13 u 
7.7 u 

1660 U 
2.7 U 
5.7 u 
9570 
2.1 u 
4.4 u 
16.4 U 

18TB2/18TW2 
18lW2 

S18TW0201-D 
FD0614001 

DUP 
NORMAL 
6114100 
TRUE 
GRAB 

312 
CERCONE, D. 

0.54 u 
25200 
8.4 U 
5.2 U 
8.8 u 
328 

2.1 u 
1650 U 

111 

0.13’ u 
7.7 u 

1670 U 
2.7 U 
5.7 u 
9900 
2.1 u 
4.4 u 
15.2 U 

18TB4118TW4 
18TW4 

S18TWO401 
S18TWO401 

NORMAL 
NORMAL 
6114100 
TRUE 
GRAB 

312 
CERCONE, D. 

0.54 u 
9640 
8.4 U 
5.2 U 
8.9 U 
1030 
2.1 u 
2630 
322 

0.13 u 
7.7 u 
2570 
2.7 U 
5.7 u 
15100 
2.1 u 
4.4 u 
18.6 u 

Miscellaneous Parameters (mg/L) 
TOTAL DISSOLVED SOLIDS I 146 I 174 I 111 
TOTAL SUSPENDED SOLIDS 5u 5u 39 

Notes: 
U - Nondect 
J - Estimated 
R - Rejected 

, 



APPENDIX 8.17 

SITE 23 - TANK FARM SOIL DATA 



SUMMARY OF SITE 23 SOIL DATA 
TANK FARM 

BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 
NSB-NLON, GROTON, CONNECTICUT 

site 
location 
matrix 
sample 
depth 
sample-date 
validated 
cto-proj 

proi-manager 
,111 

PAGE 1 OF 1 

23 23 
23SBO2S 23SBO4S 

SE SB 
S23SBO2SO810 S23SBO4S1012 

08-10 10-12 
8/i 3/00 8113100 
TRUE TRUE 

312 312 
CERCONE, D. CERCONE, D. 



APPENDIX B.18 

SITE 23 - TANK FARM GROUNDWATER DATA 



SUMMARY OF SITE 23 GROUNDWATER DATA - TANK FARM 
BASEWIDE GROUNDWATER OPERABLE UNIT OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 5 
HNUS-20 

S23HNUS2001 
S23HNUS2001 

e/No 
TRUE 
312 

CERCONE, 0. 

HNUS-2 
S23HNUS201 
S23HNUSMl 

lu3mo 
TRUE 
312 

CERCONE, 0 

HNUS-2 
S23HNUS201-F 
S23HNUS201-F 

mm0 
TRUE 
312 

CERCONE, 0. 

HNUS-5 
S23HNUS501 
S23HNUS501 

6/3mo 
TRUE 
312 

CERCONE, 0. 

23MWO2D 
S23MW02DOl 
S23MW02Wl 

s/smo 
TRUE 
312 

CERCONE, D. 

23MWO2D 
S23MWO2DOl-D 

FOO306Wl 
moo 
TRUE 
312 

CERCONE, 0. 

23MW02S 
S23YWO2SOl 
s23YWO2sol 

smo 
TRUE 
312 

CERCONE, D. 

23MWO2S 
S23MWO2SOl-F 
S23MWO2SOl-F 

iwlo 
TRUE 
312 

CERCDNE, 0. 

23YWO30 
S23MWO3Wl 
S23YWo3Wl 

0 
TRUE 
312 

CERCONE, 0 

23MWO4D 
S23MWO4Wl 
S23MWMWl 

onmo 
TRUE 
312 

CERCONE, 0. 

23MWO4S 
S23MWO4SOl 
s23MWo4Sol 

avoa 
TRUE 
312 

CERCONE, 0. 

dANE 1u I IU IU I 1u I 1u 1 1u 1u I 1U I IU 1 1UJ 
I III I I I III I I III I III I I III I I III I III I 111.1 

1u I 1u IU I IU I 1u 1 IV [ IU I 1u I 1U IU I IUJ 1 

IE 1u 1u 1u IU 1u 1U IV IU IU IU 1 UJ 

iE 
1u IU 1u IU 1u 1u 1u IU 1u IV 1 UJ 
iU IU 1u IU IU IU 1u 1u 1u IU 1 UJ 

1 II 1 II 1 II 1 II 1 II 1 II 1 II.1 

1 IU 1u IU IU IU IU 1u 1u 1u IU 1 UJ 
I 'U 1u IU IU 1u 1u 1u 1u 1u IV 1 UJ 

U 1u 1u IU IV IV 1u 1u 1u 1u 1 UJ 
. 1 . . 1 . . ~ III . III 1 II . II 1 II . II . 9, 1 III 

BROMCCHLOROMETHANE 
BACMDDICHLCROMETHANE 
BROMOFORM 1 
BRDMOMETHANE 1" , 1 ".I , 1 "J , 1 ".I I I ,".I 1 I" , I " I 1" , I I I" I I"J 
CAFiBONMSULFlDE 1u I iu- I 1u I IU I 1 1u 1 1u I IU I 1u I 1 ;; 1 IU 1 IUJ 
CARBDl 'iTETFtACHLOFilDE 1 1u I 1u I IU I IU I 1 IU I IU I 1u ( IU I 
CHLOFXXENZENE 1u 1 1u I IU 1 1u I I IU I IU I 

I 1U I IU I IUJ I 
IU I 1u I 1 IU 1 IU 1 1UJ ] 

CHLCROI 



SUMMARY OF SITE 23 GROUNDWATER DATA - TANK FARM 
BASEWIDE GROUNDWATER OPERABLE UNIT OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

HNUS-13 
S23HNUSlMl 
S23HNUS1301 

Mm 
TRUE 
312 

CERCONE, 0. 

HNUS-20 
S23HNUS2001 

8Mm 
TRUE 

312 
CEACONE, 0. 

HNUS-2 
S23HNUS201 

8Lmo 
TRUE 
312 

CERCONE, D. 

PAGE 2 OF 5 

2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 
3 UJ 3 UJ 3 UJ 3 UJ 3 UJ 

14 1u 150 21 1 

23MWO20 
S23MWO2DOl-D 

FCO806Mll 
lvwm 
TRUE 
312 

CERCONE, D. 

2 UJ 
3 UJ 

1 

~1 

iv 1 1u I 1 I 
1u I iu I 1 
1u I 1u I 1 

- I 



SUMMARY OF SITE 23 GROUNDWATER DATA - TANK FARM 
BASEWIDE GROUNDWATER OPERABLE UNIT OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 5 
llowUon 23MWll4S 

S23MWO4SOl 
HNUS-11 

S23HNUSllOl 
S23HNUSllOl 

wuto 
TRUE 
312 

CEFtCONE, D. 
5U 

0.05 u 
0.1 u 

5u 5u 5u 
5u 5u 5u 
5u 5u 5u 
5u 5U 5U 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 01 u 
5U 5u 5U 
SU 5u 5u 
5 UJ 5 UJ 5 UJ 
5u 5u 5u 

005 u 0.05 u 0.05 u 
5U 5u 5u 

0.5 u 0.5 u 0.5 u 
5u 5U 5u 
5u 5u 5u 
5u 5u 5u 

2OU 20 u 20 u 
0.05 u 0.05 u 0.05 u 

5u 5u 5u 
0.05 u 0.05 u 0.05 u 

HNUS-2 
S23HNUS201 

23MW02D 
S23YWO2Wl 
S23MW02DOl 

w/o0 
TRUE 
312 

CERCONE, 0. 
5u 

0.05 u 
0.1 u 

23MW02D 
S23MWO2Wl-0 

FDO806001 
oismo 
TRUE 
312 

CERCONE, D. 
5u 

0.05 u 
01 u 

23MW02S 
S23MW02SOl / 
S23MWO2SOl 

woo 
TRUE 
312 

CERCONE, D. 
5u 

6!2!ml 
TRUE 

312 
CERCONE, D. 

5u 
5u 

o/m 
TRUE 
312 

CERCONE, D. 
5U 

0.05 u 
0.1 u 
5u 
5u 
5u 
5U 
5u 

0.1 u 
0.1 u 
5u 
5u 
5 UJ 
5U 

0.05 u 
5u 

0.5 u 
5u 
5u 
5u 

20 u 
0.05 u 

5u 
0.05 u 

005 u 
0.1 u 

proLmanrg 
BUTYLBENZYL PHTHALATE 
CAFlElAZoLE 
CHRYSENE 
DlBENZo(A,H)ANTHFlACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-KBUML PHTHALATE 
DI-KOCTYL PHTHALATE 
FLUCGWTHENE 
FLUORENE 
HEXACHLORCBENZENE 
HEXACHLOROBLITADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l,2,3-CD)PYRENE 
lSOPHC8ONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSODI-N-PROPYLINE 
N.NITROSODlPHENYiAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PY RENE 

5u 
5u 
5u 
5u 
5u 

5u 5u 5u 
5u 5U 5u 
5u 5u 5u 
5u 5u 5u 

0.1 u 0.1 u 0.1 u 
0.1 u 0.1 u 0.1 u 
5u 5u 5u 
5u 5u 5u 
5 UJ 5 UJ 5 UJ 
5u 5u 5u 

005 u 0.05 u 0.05 u 
5U 5u 5u 

0.5 u 0.5 u 1.4 
5u 5u 5u 
5u 5u 5u 
5u 5u 5u 

2OU ZOU 20 u 
005 u 005 u 005 u 

5u 5u 5u 
0.05 u 0.05 u 0.05 u 

5u 
20 u EE 0.05 u 
5u 

0.05 u 



SUMMARY OF SITE 23 GROUNDWATER DATA - TANK FARM 
BASEWIDE GROUNDWATER OPERABLE UNIT OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 4 OF 5 
lowtlon 
nsampb 

am 
ample-tit 
validated 
ctogroj 

HNUS-11 
S23HNUSllOl 
S23HNUSllOl 

&wo 
TRUE 
312 

CERCONE, D. 
0.020 UJ 
o.a3 u 
0.020 u 
0.010 u 
0.010 u 
0010 u 
0.010 u 
0.10 u 
1.0 u 

HNUS-13 
S23HNUS1361 
S23HNUS1301 

6/7/w 
TRUE 
312 

HNUS-20 
S23HNUS2001 
S23HNUS2001 

otsmo 
TRUE 
312 

HNUS-2 
S23HNUS201 

amJo 
TRUE 
312 

HNUS-2 
S23HNUSMl-F 
S23HNUSMl-F 

6MM 
TRUE 
312 

CERCONE,D. CERCONE, D. CERCDNE, D. CERCONE,D. 
0.020 u 0.020 UJ 0.020 u 
0.m u 0.020 u 0.020 u 
0.020 u 002Ql.l 0.020 u 
0.010 u 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 
0.010 u 0.010 u 0.010 u 
0.10 u 0.10 u 0.10 u 
1ou 1.0 u 1.0 u 

S23MWO2SOl.F 
23MW03D 

s23wvO3w1 
S23MWO3Wl 

o&w 
TRUE 
312 

23MW04D 
s23YWo4w1 
S23MWMWl 

m 
TRUE 
312 

23MWO4S 
s23MWO4Sol 
S23MWO4SOl 

6425100 
TRUE 
312 

130 u 146 u 211 u 50.5 u 
2.6 U 2.6 U 2.6 U 2.6 U 26 U 2.6 U 2.6 U 2.6 U 2.6 U 26 U 26 U 

2.3 U 2.3 U 2.3 U 23 U 2.3 U 2.3 U 2.3 U 2.3 U 23 U 
) 35.7 u 1 37.0 u 64.4 42.6 27.2 21.3 U 24.2 U 176 30.6 u 16.0 U 26.2 1 
I I 0.72 U 0.72 u 0.72 U 0.72 U n-m IJ 0.72 U 0.72 U 077 II n77 I 

6.3 U 6.3 U 6.3 U 6.3 U 63 U ’ I A7 II 
I .^^ I I I ““4 I, I 

Dissolved Metals fudL\ 
ALUMINUM 
ANTIMONY I I 
ARSENIC 

I I I I 1 505u 1 I 1 63.1 u I I 
1 2.6 U 1 I 1 2.6 U 1 I I I I I I I 21.1 I I 

I I 
I I 6.6 U I 66U 1 I I - 
T I I I 1 4410 I I I I I 15400 1 I - 



numplo 
sample 
umpk-dat 
validated 

CUd 

HNUS-II 
S23HNUSllOl 
S23HNUS1101 

w6nw 
TRUE 
312 

CERCONE, D. 

SUMMARY OF SITE 23 GROUNDWATER DATA - TANK FARM 
BASEWIDE GROUNDWATER OPERABLE UNIT OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

HNUS-13 HNUS-26 
S23HNUSl301 S23HNUS2Wl 
S23ttNUS1301 S23HNUS2tlO1 

0nmo woo 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

HNUS-2 
S23HNUS201 
S23HNUSMl 

woo 
TRUE 
312 

CERCONE, Cl. 

PAGE 5 OF 5 
23MWQ2D 

S23MwO2DOl 
S23YWO2DOl 

twoo 
TRUE 
312 

CERCONE, D. 

23MW02D 
S23MWo2Dol-cl 

FDO606001 
0/6m 
TRUE 
312 

CERCONE, D. 

23MWWD 23MW64D 
s23YWo3Dol s23wo4Do1 
S23MWO3DOl S23MWMDOl 

&Mm BNOO 
TRUE TRUE 
312 312 

CERCONE, D. CERCONE, D. 

23MWMS 
S23MWo4!s01 
s23ww4So1 

M5mo 
TRUE 

312 
CERCONE, D. 

Notes: 
U - Nondetect 
J - Estimated 
R - Rejected 



Groton Storm Sewer Rehabilitation Project 
Underdrain Water Sampling for Oil/Water Separator (OWS) Determination 
Monthly Sampling Results 

lie # OWS-072500 1 OWS-082300 1 OWS-100400 1 ows 

hydrocarbons 418.1 1.1 mg/l ~1 .O ms/l l.Omg/l NA 
Oil and grease EPA 413.1 4.0 mg/l 4.0 mg/l ~5.0 mg/l NA 

Total suspended solids EPA 180.2 82 mg/l 720 mg/l 1400 mgA e5.0 mg/l 
Metals: 8OlOB NA usn Ugn L&J/l 

Total 1 Dissolved 

Notes: 
ND = No Calibrated Fuel Type Detected 
NA = Not Analyzed 
NR = Not reported 
J = Indicates an estimated value 
B = Indicates the analyte was found in the blank as well as the sample 
Semivolatile organic compounds were not detected (Method 8270C) 
Pesticide/PCB compounds were not detected (Method OLM2.1) 



Groton Storm Sewer Rehabilitation Project 
Underdrain Flow Monitoring Data 

October 4,200O through December 8,200O 

I 
Date Velocity (fpe) Level From Metet ,WJ, 
- -- ^ _^ I . 1- I 

4-uct-uu 
5-act-00 
8-Ocl-00 
7-act-00 

“.bLl 
0.46 
0.52 
0.6Cl 

e ,H\ Flow (gpd) 

I c5.40 I 81.089.19 
3.49 1 75,139.82 

I 3.58 I 84 1.623.78 
I 3.54 I 79,652 11 

t 8-Ott-00 I 0.50 I 3.59 I 80,E 
9-act-00 0. 
1 o-act-00 

11 -act-00 
.n,-.r\^.nn I L-“l.LY” 
13-act-00 
1dl.nrt.nn 

-_..- 
52 3.52 81946.11 

I 0.52 3.59 83.69934 

I 0.63 3.65 88.526.04 

I n c’3 V.iJ.2 3.57 85v784.62 
I 0.55 3.63 90,292 Ql -.-. 
I 0.51 3.52 79.444.23 

15act-00 0.55 3.53 -. , 
3.53 85,146 07 

t  

.1 - - .  - -  

16-01-d-00 I 0.64 
17-act-00 0.53 3.44 80,939.49 
18-Ocl-00 I 0.53 3.52 84.213.39 
19-06-00 0.R 3.52 94,559.61 
20-O&O0 I 0.66 3.50 86,475.46 
m. -^I nn L I -“I,,-“” I n ET “.CJS 3.47 84,797 47 

I 22-act-00 I 0.51 I 3.55 I 81,749.W I 

0.59 3.16 79,961.d 

I 26-Ocl-00 I 0.56 3.32 I 81,157 
27-O&-00 0.54 3.40 
n” I I 

31 -act-00 I 0.58 I 3.42 I 88,l 
1 -Now00 0.61 3.32 

0.62 3.31 I 89,305 

I 4-No+00 3-Now00 0.67 0.65 3.30 3.33 I 96,8P-. 93.2: 
B-Now00 0.61 3.27 
c .I^.. nn n f, 

00 0. 
I 28-Nov-00 29-Nov-00 0.69 0.70 3.40 3.48 I 1 108, L-, 

30-Now00 0.72 3.48 
1 -Dee-00 0.73 

^. 
,b26.6d 

L 
112,167.67 

3.66 117,359s 
P-Dee-00 0.75 3.60 121,818.97 
3-Dee-00 0.73 3.67 121,659.46 
4-Dee-00 0.72 3.68 120.926.12 
5-Dee-00 0.65 3.51 102.230.75 
6-Dee-00 0.64 3.57 102.815 56 
7-Dee-00 88 I 0.63 I 3.60 I 102,466. 
8-Dee-00 I 0.78 3.28 110,111. 

1 P-Nov-00 I O.! 

1 0.57 3.66 I 94.! 

I 22-Nov-00 I 0.61 I 3.60 
ov-00 0.’ 

25-Nov-00 I 0.’ 

94 

. 

L 



APPENDIX B.19 

BACKGROUND GROUNDWATER DATA 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

2 
2LYW2aS 

NORTHERN 
GW 

S2LYW2SSo2 
TRRUE 

512 
CERCONE, D. 

z 
2LYW2DS 

NORTHERN 
CF 

2 
2LYW2oS 

NORTHERN 
GW 

2LGW2CS.04 
TRUE 

312 
CERCONE, D. 

NSB-NLON, GROTON, CONNECTICUT 

CF 
2LGW2llS-M.F 

TRUE 
312 

CERCONE, D. 

PA E lOF25 
2 

2LYW2lS 
NORTHERN 

GF 

TRUE 
312 

CERCONE, D. 

2 2 
2YW2lS 2YW21D 

NORTHERN NORTHERN 

CF GW 
S2WhlW21sO2-F s22WMw21Do1 

TRUE TRUE 
312 312 

CEACONE, D. CERCONE, D. 

2 2 
2YW21D 2YW2lD 

NORTHERN NORTHERN 
GF GW 7 SPWYW21Wl-F s2Wllw21w2 

TRUE TRUE 
312 312 

CERCONE, D. CERCONE D. 

S2WMW2lDO2-F 



2 
2Lw2oS 

NORTHERN 
CW 

S2LNW2DSO2 
TRUE 

312 

2 
2LYW2oS 

NORTHERN 
GF 

S2LYW2DS42-F 
TRUE 

312 

SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVES 

NSB-NLON, GROTON, CONNECTICUT 
‘TIGATION 

2LGW20%4-F 

PAi 
2 

2LYW2lS 
NORTHERN 

GW 
2wcW21w 

TRUE 
312 

CERCONE, 0. 

i 2OF25 
2 

2LYMlS 
NORTHERN 

GF 
2WGW2lS-O4-F 

TRUE 
312 

CERCONE, D. 

2 
2YW2lS 

NORTHERN 
GW 

s2Ww21So2 
TRUE 

312 
CERCONE, D. 

2 
2YW2lS 

NORTHERN 
CF 

S2WMW2lSO2-F 

TRUE 
312 

CERCONE, D. 

s22Ww21Do1 S?2WhlW2lW1-F 

2 
2YW2lD 

NORTHERN 
CW 

s2wuW21Do2 
TRUE 

312 
CERCONE, D. 

2 
2YW21D 

NORTHERN 
GF 

S2WMW21DO2-F 
TRUE 

312 
CERCONE, D. lproLrnrnap 1 CERCONE,D. ) CERCONE,D. 1 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

SHS 

bulbn 

wbn 

Mb+X 

-mplc 
nadabd 

~sroi 

pm-rmN# 

ElENZOlG.H.I)PERYLENE 
BENZCfKfLUORANTHENE 
BENZqK)FLUOAANTHENE 
BENZCX ACID 
BIS(2-CHLORCKTHOXY)METHANE 
BIS(2CHLORCElHYL)ETHER 
EIS(2CHLOROlSOFRC+‘~)EIHER 
SlS(2-ElliYLHWYL)FtlTHALATE 
SUTYLSENZYL WALATE 
CARRAZUE 
CHRYSENE 
CHRYSENE 
DIFJENZMAH)ANTHRACENE 
DISENZ0(AH)ANTHFiACENE 
DISENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHAIATE 
DI-N-SUM PHTHAlATE 
DI-N-OCNL PHTHAIATE 
FLUORANTHWE 
FLUOPANTHENE 
FLUORENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXAC2fLOROBUTADlENE 
HEXACHLOROCYCLOPENTAIENE 
HEXACHLOROETHANE 
INDENO(l.2.3CD)PYRENE 
INDENCj12.3GD)PYRENE 
ISOPHOFIONE 
NAPHTHALENE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO-DI-N-PROPYINE 
N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOC 
PHENANTHRENE 
PHENANTHRENE 
PHENOL 
PYRENE 
PYRENE 

2 
2LMW2SS 

NORTHERN 
GW 

2LGW2csw 
TRUE 

312 
CERCOHE, D. 

2.2 u 

22Lu 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
22 u 
22 u 
2.2 u 

2.2 u 

5.4 u 
2.2 u 
2.2 u 
22 u 
22 u 
22 u 

2.2 u 
2.2 u 
22 u 
5.4 u 
22 u 

2.2 u 
2.2 u 

2.2 u 
2.2 u 
5.4 u 
22 u 
2.2 u 

5.4 UJ 
2.2 u 

2 

2LMW2oS 
NORTHERN 

CF 
ZLGWZOSOCF 

TRUE 
312 

CERCONE, D. 

PAGE 3 OF25 
2 I 2 

22u 1 

I 
22 UJ 22UJ 1 
2.2 u 
2.2 u 
2.2 u EE 2.2 u 
22 u 22u 1 
2.2 u 
2.2 u 2.2 u 

I 8 
2.2 u 1 

I 
I 

2.2 u 
22 u 

s 

2.2 u 
22 u 
5.6 u 
P9 II -- 
,,I, I 

2 
2MW2lS 

NORTHERN 
GW 

s2WMW21So2 
TRUE 

312 
CERCONE, D. 

0.1 u 

SZWMW21SO2-F %22WuW21Do1 

2 
2YW2lD 

NORTHERN 
GF 

S22WMW2lDo1-F 
TRUE 

312 
CERCONE, D. 

2 
2MW2lD 

NORTHERN 
GW 

s2WMW21w2 
TRUE 

312 
CERCONE, D. 

0.1 u 

005 u 

5u 
5w 

5u 
5u 

0.05 u 

0.1 u 

5u 
5u 
5u 
5u 

0.1 u 

0.1 u 
5 UJ 
5u 
5u 
5u 

0.05 u 
5u 

0.5 u 
5u 
5u 
5u 

2OU 

0.05 u 
5u 

0.05 u 

2 
2MW2lD 

NORTHERN 
OF 

S2WMW21Do2-F 
TRUE 

312 
CERCONE, D. 

PesIukwPCSs (Upn) 

4.4’.DDD 
4,4’-DDE 
4,4’-DDT 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 4OF25 
2 2 2 2 2 2 2 2 

2LNw2os 2LMW2oS PLYW2!4S 2LYW2oS 2LNW2lS 2LYW21S 2MW21S 2MW2lS 

NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN 

I CERCONE,D. I CERCONE,D. 1 CERCONE,D. I CERCONE, D. I CERCONE,D. I CERCONE,D. I CERCONE,D. I CERCONE,D. 
__ ^_._ . I ,̂., I 

2 
2MW2lD 

GW 
s22WMWz1Do1 

TRUE 
312 

CERCONE,D. 
0.01 u 
0.01 u 
001 u 
0.2 u 
0.4 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.01 u 
0.01 u 
002 u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.01 u 
001 u 
001 u 
0.01 u 
0.1 u 

1U 

2 I 2 I 2 
2MW2lD 2NW2lD 2MW2lD 

NORTHERN NORTHERN NORTHERN 
GF GW GF 

S22WMW2lDOl-F S2WYW2lW2 S2WMW2lDO2.F 
TRUE TRUE TRUE 

312 312 312 
CERiOiE,D. 1 CERCONE,D. 1 CERCONE, D. 

I nn* I, I 

-- - 
I n,,, 

I 
I 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

2 2 
2LNW2SS 2LNW2os 

NORTHERN NORTHERN 
CW GF 

s2Lw2oso2 s2LMmosaz.F 
TRUE TRUE 

312 312 
CERCDdE,D. CERWN$ D. / 

6.3 U I 
192u I 

2 
2LYw2os 

NORTHERN 
CW 

2LGW2as-o4 
TRUE 

312 
CERCONE, D. 

3B400 
5u 
2u 

15.7 J 

2 
2LMW2OS 

NORTHERN 
CF 

ZLGWZSS-M-F 
TRUE 

312 
CERCONE, D. 

PAGE 5 OF25 
2 I 2 I 2 

2LMW2lS 
NORTHERN 

CW 
2wGW21so4 

TRUE 
312 

2LMrnlS 
NORTHERN 

CF 
2WCW2lSO4-F 

TRUE 
312 

2MW2lS 
NORTHERN 

GW 
S2WYW21So2 

TRUE 
312 

1 CE;:$D. CE;WO$,D. 1 CERCONE,D. 

2 
2MW2lS 

NORTHERN 
CF 

SZWMW2lSO2.F 
TRUE 

312 

2 
2MW2lD 

NORTHERN 
GW 

S22WMW21Wl 
TRUE 

312 
CERCONE, D. 1 CERCONE, D. 

1 645#l 

I 

2 
2MW2lD 

NORTHERN 
GF 

S22WMW2lDol.F 
TRUE 

312 
CERWNE, D. 

2 
2MW21D 

NORTHERN 
GW 

szwW21w2 
TRUE 

312 
CERWNE, D. 

61900 
3u 

6.3 u 
16 u 

s2WMW21002+ 

Mlrcelbnmus Panmeters (m@) 
AlKALINITY I I 1 68.1 I 1 1950 I I I I I I I 
CHEMICAL OXYGEN DEMAND 1 2uu I 1 570 1 
C-II ORII-IF I 7RQ I I a4I.I I I 9Gil .I I I F15wl I I Id,! I I Irn I 

HARDNESSASCACO3 91.1 317 
SULFATE 2oU .?WU 

TOTAL DISSCWED SOLIDS 246 244 J 171M) J 10700 J 362 36.4 
TOTAL ORGANIC CARBON 1.6 37.7 
TOTAL SUSPENDED SOLIDS 5u 4u 2oJ 7J 36 22 

Noles. 
U Nol Detected 
J Eslimaled 
R Rejedd 



I 2 I 2 
2&?2S 

NORTHERN 
GW 

TRUE 

312 
CERWNE, 0. 

2Yw22.s 
NORTHERN 

GF 
%?WNW22SOl-F 

TRUE 
312 

CERCONE, D. 

SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 6 OF 25 
2 I 2 I 2 I 2 2 

2Nw22.s 
NORTHERN 

GW 
s2wMw22so2 

TRUE 
312 

CERCONE, D. 

GF 
SmYW22S42.F 

TRUE 
312 

CERWNE, D. 

GW 
S2wMw22Dol 

TRUE 
312 

CERCONE, D. 

S2WMW22DOl.F s2ww22m2-F 

2 
2LNw35S 
CENTRAL 

GW 
S2tNW35SOl-D 

TRUE 
312 

CERCONE, D. 

2 
2LYW358 
CENTRAL 

GF 
S2LMW35SOl-F 

TRUE 
312 

CERCONE, D. 

2 
2LNW358 
CENTRAL 

CF 
S2LMW35SOl-F-D 

TRUE 
312 

CERWNE, D. 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

S2WNW22SOl-F 

2 
2Yw22S 

NORTHERN 
GW 

fi2Wuwm2 
TRUE 

312 
CERWNE, D. 

S2WMW22SO2-F 

PAGE 7OF25 
2 I 2 

S2WMw22W2-F S2LMWJSSSl-D 

2 
2LYW358 
CENTRAL 

GF 
S2LMWJ5SOl-F 

TRUE 
312 

CERWNE, D. 

S2LMKk%Ol-F-D 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 8 OF 25 
2 I 2 2 

2LMW35B 
CENTRAL 

GF 
S2LYW3SSol+ 

TRUE 
312 

CERWNE, D. 

2 
2LNW3.w 
CENTRAL 

CW 
!X?LNW35801-D 

TRUE 
312 

CERCONE, D. 

2 
2LMW358 
CENTRAL 

GW 
S2LNwsol 

TRUE 
312 

CERCONE, D. 

5u 

2 I 2 2 
2MW22D 

NORTHERN 
CF 

s2WIw22w2-F 
TRUE 

312 
CERCONE, D. 

2 
2YW22D 

NORTHERN 
GW 

s2WMW22w2 
TRUE 

312 
CERCONE, D. 

0.1 u 

0.05 u 

S2LYW35SOl-F-D 

2 
2YW22S 

NORTHERN 
GF 

S2WNW22SOl-F 
TRUE 

312 
CERCONE, D. 

2 
2YW22S 

NORTHERN 

GW 

2MW2S 2YW22S 
NORTHERN NORTHERN 

GW GF 

szWNW22.932 S2WIW22SO2.F 

TRUE TRUE 

NORTHERN NORTHERN 

CW GF 
s2Wlw22w1 s2WMW22w1+ 

TRUE TRUE 

312 312 
CERCONE, D. CERCONE, D. 

TRUE 
312 

CERCONE, D. 

5u 
I 

5u 1 
I 

5u 
5u 

5u 
5u 

5u 
5u 
5u 
5u 

5u 

5u 
5u 
5u 
5u 

5u 
su 

5u 

5u 
5u 
5U 
5u 
5u 

5u 
5u 

5u 
5U 
5u 

2OU 
5u 

5u 
5UJ 

5u 
5UJ 

5 
5u 
5u 
5U 

5u 

5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 

5u 
5u 
5u 
5u 

5u 
5u 

0.05 u 

0.1 u 

5u 
5u 
5u 
5u 

0.1 u 

0.1 u 
5 UJ 
5u 
5u 
5u 

005 u 
5 UJ 

0.5 u 
5u 
5u 
5u 

2QU 

005 u 
5u 

0.05 u 

5u 5u 

5u 
5u 
5u 
5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 
5u 

5u 

5u 
5u 
5u 
5u 

5u 

5u 1 
I 

5u 
5u =Ez 5u 
5u 
5u 

5u 
5u 
5u 
5u 
5u 

0.05 u 
5w 

0.5 u =E 5u 
5u 
5u 
2QU 

5u 
5U 

5u 
5u 

5u 
5u 
5u 
2UU 
5u 

5u 
5u 
5UJ 

2ou 
5u 

5u 
5u 

005u I 
5u -~ 
5u -~ 

5u 
5u 

5u 1 - 
I - 

0.05 u I 
I 

PertkldesA’CBs (ugcL) 
4.4’.DW 1 oozu 1 1 0.02 u 1 1 0.02 u 1 I oozu I 1 0.02u 1 oozu I I 
4$-DDE 1 0.02 u I 1 oozu I I 0.02 u I 1 oozu 1 1 oozu I oozu I 
4,4-DOT I 0.02 u I 1 oozu I 1 0.02 u I 1 0.02 u 1 1 0.02 u 1 0.02 u I I 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 9OF25 
2 I 2 Sill2 2 2 2 2 2 

2Yw22.s 2MW22S 2Yw22S 2Nw22S 2MW22D 2MW22D 2MW22D 
NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN 

GW GF GW GF GW GF GW 
S2WMW22SSl S2WW22sO1-F S2Wmw22So2 S2WNW22SO2.F S2wNw22Wl s2wnw22w1-F S2WMW22D92 

TRUE TRUE TRUE TRUE TRUE TRUE TRUE 
312 312 312 312 312 312 312 

CERCONE, D. CERCONE, D. CERWNE, D. CERCONE, 0. CERCONE, D. CERCONE, D. CERWNE, D. 

0.01 u 0.01 u 0.01 u 0.01 u 
0.01 u 001 u 0.01 u 0.01 u 
0.01 u 0.01 u 0.01 u 0.01 u 
02 u 02 u 0.2 u 0.2 u 
0.4 u 0.4 u 0.4 u 0.4 u 
0.2 u 02 u 0.2 u 02 u 

02 u 0.2 u 0.2 u 0.2 u 
02 u 0.2 u 0.2 u 0.2 u 
02 u 0.2 u 0.2 u 02 u 
0.2 u 0.2 u 0.2 u 0.2 u 

0.01 u 001 u 001 u 0.01 u 
0.01 u 001 u 001 u 0.01 u 
0.02 u 0.02 u 002 u 0.02 u 

0.01 u 0.01 u 001 u 0.01 u 
0.02 u 0.02 u 0.02 u 0.02 u 
0.02 u 0.02 u 0.02 u 0.02 u 
0.02 u 002 u 0.02 u 0.02 u 
0.02 u OMU 0.02 u 

__ 

0.02 u 
0.02 u 0.02 u 002 u 0.02 u 

0.01 u 0.01 u 001 u 0.01 u 

0.01 u 0.01 u 001 u 0.01 u 
001 u 0.01 u 0.01 u 001 u 
0.01 u 001 u 0.01 u 001 u 

0.1 u 0.1 u 01 u 0.1 u 

1u IU 1u 1u 

2 
2MW22D 

NORTHERN 
CF 

S2WMw22DmF 
TRUE 

312 
CERWNE, D. 

2 
2LMW35B 
CENTRAL 

GW 
S2iMW35S91 

TRUE 
312 

CERWNE, D. 
0.01 u 
0.01 u 
001 u 

u 0.2 
0.4 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.01 u 
001 u 
0.02 u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.01 u 
0.01 u 
0.01 u 
0.01 u 
01 u 

IU 

2 
2LMW35B 
CENTRAL 

GW 
S2LMW35SOl.D 

TRUE 
312 

CERCONE. D. 
0.01 u 
0.01 u 
0.01 u 
02 u 
0.4 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

001 u 
0.01 u 
0.02 u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
002 u 
001 u 
0.01 u 
001 u 
0.01 u 
0.1 u 

1u 

2 
2LYW35B 
CENTRAL 

GF 
S2LMW35801-F 

TRVE 
312 

CERWNE, D. 

CHROMIUM 62U I I 6.2 U I I 62U I 1 6.2 U 6.2 U I l-me., T I I”. II I I ,-I* I I .4, ,,.I I I 4011 I I ,,a II I $67 I, I 

2 
2LMW35B 
CENTRAL 

GF 
S2LMW35891-F-D 

TRUE 
312 

CERCONE, D. 

COPPER 1 172 I 1 53.2 1 1 66U 1 I 6.6 U I 1 66U I 6.6 U I I 
IRON 1 4940 J 1 1 642OJ 1 1 2190 J I 1 198oJ 1 1 188 u 1 221 u I 

MAGNESIUM 6150 6670 7940 6010 4360 5050 
MANGANESE 5610 11700 71.6 615 236 U 31.1 u 
MERCURY 0.11 u 009 UJ 0.1 u 0.09 UJ 0.11 u 0.1 u 
NICKEL 29.9 u 12.4 J 9.2 u 9.2 u 9.2 u 9.2 u 
POTASSIUM 6240 6510 1690 1950 4410 5170 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

NORTHERN 
GW 

s2wMw22So1 
TRUE 

312 
CERWNE. D. 

676cll 
3u 
6.5 J 

71.2 

2 
2Mw22-S 

NORTHERN 
GF 

S2WNW22SOl-F 
TRVE 

312 
CERCONE, D. 

PAGE 10 OF 25 
2 2 2 2 2 2 

2Yw22s 2Yw22S 2MW22D 2MW22D 2NW22D 2MW22D 

NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN 

GW GF CW GF CW CF 

s2wuw22so2 S2WMW22S62-F S2wNw22Wl s2WMw22w1-F s2wMw22wz s2wNw22m2-F 

TRUE TRUE TRUE TRUE TRUE TRUE 
312 312 312 312 312 312 

CERCONE, 0. CERCONE, 0. CERWNE, D. CERCDNE, D. CERCONE, II. CERCONE, D. 
107ooo a30 7350 

3u 3u 3u 
6.6 J 6.3 U 6.3 U 
No.6 6.7 U 8.9 u 

2 
2LMW35B 
CENTRAL 

GW 
S2LMw35Rol 

TRUE 
312 

0. CERWNE, 

6Moo 
3u 

U 6.3 
41.1 u 

2 
2LMw35B 
CENlRAL 

GW 
saNw35Sol-D 

TRUE 
312 

CERWNE, D. 
76m 

3u 
6.3 U 
44U 

2 
2LNW358 
CENTRAL 

CF 
S2LMW35Slll.F 

TRUE 
312 

CERWNE, D. 

2 
2LNW35B 
CENTRAL 

GF 
SIMWJSBOl-F-D 

TRUE 
312 

CERCONE, D. 

Noles: 
U Nol Delected 
J Estimled 
R - Reieckd 



2 
2LNW358 
CENTRAL 

CW 
s2LMw35Bo2 

TRW 
312 

I CERCONE,D. 
.,-..Y.. ^....I.. , .-. . 

2 
2LMW358 
CENTRAL 

CF 
SZLYW.k5E82-F 

TRUE 
312 

CERWNE, D. 

SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

4 
4MWlS 

NORTHERN 
CW 

S4NwOlSO2 
TRUE 

312 
CERCONE, D. 

PAGE 11 OF 25 
4 I 4 I 4 I 0 

S&D 
SOUTHERN 

GW 
S8MwoI)Wl 

TRUE 
312 

CERCONE, D. 

0 
BYMID 

SOUTHERN 
GF 

SSMWXM2-F 
TRUE 

312 
CERCONE, D. 

8 
SMWl0.S 

SOUTHERN 
GW 

SSNWlSSOl 
TRUE 

312 
CERWNE, D. 

0 
SMWlOS 

SOUTHERN 
GF 

ww10.91-F 

I ;i I I ;;; I I” , , , I” , , I” , , I” 
1 1 1 1 I 1u I 1 IU I 1 1u I 1 1u I 1 IU 

IM 1 1u I 1 IU I I 1u I I 1u I 1 1u I 1 1u I I 1u 
I I I I I I 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

2 
2LYW358 
CENTRAL 

GW 
s2Lw35Bo2 

TRLIE 
312 

2 
2LuW35S 
CENTRAL 

GF 
%?LMW35Bo2-F 

TRUE 
312 

PAGE 12 OF 25 
4 I 4 I 4 I 0 I 0 

4YWlS 
NORTHERN 

GF 
4GWOlSlU-F 

TRUE 
312 

1 CERCDNE, D. 1 CERCONE, 0. 1 CERCONE,D. 1 CERCONE, D. 

4 
4YWlS 

NORTHERN 
GW 

S44lwO1SO2 
TRW 

, 312 

GW 
wwo8mi 

TRUE 
312 

CERCONE, D. 

SOUTHERN 
GF 

S.5Yw5Wl-F 
TRUE 

312 
CERCONE, D. 

0 
0YwoD 

SOUTHERN 
GW 

soYw5m2 
TRUE 

312 
CERCONE D - 

0 
OYWOD 

SOUTHERN 
GF 

s(lllWllSDD2-F 
TRUE 

312 
D. CERCONE, 

0 
3YWlOS 

SOUTHERN 
GW 

S5uw1oSo1 
TRUE 

312 
CERCDNE, D. 

0 
SMWl&S 

SOUTHERN 

GF 
Sww1oSo1-F 

TRUE 

312 
CERCONE, D. 

0 
SYWIOS 

SOUTHERN 
GW 

SSYWloSo2 
TRUE 

312 
CERCDNE, D. 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

ana 
bcatbn 

reoron 
In&lx 

2L& 
CENTRAL 

GW 
SZLNW35BO2 

TRUE 
312 

El 5U 1 
BFIOETHANE 1 5u 1 

I I 

IE 1 5u 1 
,,,,,NE I I 
TtWENE 1 0.5 u 

2 
2LMw35B 
CENTRAL 

GF 
S2LUW35SO2-F 

TRUE 
312 

CERCONE, D. 

4 
4YWlS 

NORTHERN 
GW 

S4MwOlSO2 
TRUE 

312 
CERCONE, D. 

0.1 u 

0.05 u 

5u 
5UJ 

5u 
5u 

0.05 u 

0.1 u 

SU 
5U 
SU 
5u 

0.1 u 

0.1 u 
5UJ 
5u 
5u 
5U 

0.05 u 
5U 

21 UJ 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

2.1 u 

5.3 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

0.5 u 
5u 2.1 u 
5u 2.1 u 
5U 5.3 u 
2UU 21 u 

2.1 u 

0.05 u 
5u 5.3 UJ 

21u 

0.05 u 

AGE 13OF25 
4 I 0 

5u 
5U 

0.05 u 

ii 

0.1 u 

5U 
5u 
5u 
5u 

I 
1 0.1 u 

0.1 u 
5u Es 5u 
5u 
5u 

I , I- 

I 

1 0.5 u 
1 5u 

0 
OMWOO 

SOUTHERN 
GF 

SSYw3ml-F 
TRUE 

312 
CERCONE, D. 

0 
IIMW5D 

SOUTHERN 
GW 

soYwoooo2 
TRUE 

312 
:ERCONE D. 1 

0.1 u 

0.05 u 

5u 
5 UJ 

5u 
5u 

0.05 u 

0.1 u 

5u 
5u 
5u 
5u 

0.1 u 

01 u 
5UJ 
5u 
5u 
5u 

005 u 
5ul 

0.5 u 
5u 
5u 
5u 
2QU 

005 u 
5u 

005 u 

0 
SMWSD 

SOUTHERN 
GF 

SSMmMDO2-F 
TRUE 

312 
CERCONE, D. 

ornu 

0.1 u 

5u 
5u 
5u 
5u 

0.1 u 

OlU 
5u 
5u 
5u 
5u 

0.05 u 
5u 

, 

0 
5uw10s 

SOUTHERN 
GW 

S5YWlOSo2 
TRUE 

312 
CERCONE, D. 

0.1 u 

0.05 u 

5u 
5UJ 

5U 
5u 

0.05 u 

01 u 

5u 
5u 
5u 
5U 

0.1 u 

0.1 u 

5u 
5u 
5 UJ 
5u 

005 u 
5u 

0.5 u 
5u 
5u 
5u 
20U 

0.05 u 
5 L’ -- 

-- 
005 u 



1 

2LNW35B 
CENTRAL 

GW 
s2LNwJ5Bo2 

TRUE 

2 7 
2LYw35S 4YWlS 
CEhlRAL NORTHERN 

GF GW 
S2LMW35SO2-F S4 

SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

4 
4YWlS 

NORTHERN 
GF 

S4uwolSm-F 
TRUE 

PAGE 14 OF 25 
4 I 4 I 1 I a I a I 0 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

2 
2LNW358 
CENTRAL 

GW 
s2LNw35Bo2 

TRUE 
312 

PAGE 15 OF 25 
4 I 4 I a 

4MWlS 
NORTHERN 

GW 
4GW6lS.64 

TRUE 
312 

4MWlS 
NORTHERN 

GF 
4GW61!94-F 

TRUE 
312 

6YW6D 
SOUTHERN 

GW 
.s6wwml 

TRUE 
312 

a 
6MW6D 

SOUTHERN 
GF 

S6Mw6Wl-F 
TRUE 

312 

a 
6MW6D 

SOUTHERN 
GW 

TRUE 
312 

a 
OYWO 

SOUTHERN 
GF 

s6Mwm2-F 
TRUE 

312 

a 
6YWlOS 

SOUTHERN 
GW 

SdYWlOSOl 
TRUE 

312 

a 
6YWlOS 

SOUTHERN 
GF 

S6YWl6S61-F 
TRUE 

312 

a 
aktwios 

SDUTHERN 
GW 

S6Mw16S62 
TRUE 

312 
/ CERED. CERCONE,D. / CERZD. 1 CERWNE,D. JwJ~malug 1 CERCONE, 0. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE, D. CERCONE. D. CERWNE, D. CERCONE, D. CERCONE, D. 

SCQIUM 1 68100 26900 26900 65500 66700 
THALLIUM 1 3u 3u 5u 3u 3u 
VANADIUM 1 6.3 U 6.3 U 0.71 u 6.3 U 6.3 U 
ZINC 1 55.1 10.3 u 55 u 131 J 26.4 U 

535u 1 1 64.5 J 1 
I 

Nolas: 
U Not Deb&d 
J Estimakd 
R ReMed 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 16 OF 25 

s23MWolso2-F 

ZJ 
23MWOlD 

SOUlHERN 
GW 

s23uwoimz-o 
TWJE 

312 
CERCONE, D. 

23 
23YWOlD 

SOUTHERN 
GF 

s23uwoimi-F 
TRUE 

312 
CERCONE, D. 

23 
23MWOlD 

SOUTHERN 
GW 

s23YWo1m2 
TRUE 

312 
CERCONE, D. 

T 

S23MWOlm2~ s23Mvalm2-F-D 

IA-DICHLOROBENZENE I IUJ I I 1u I , I I” I 1” I , I”d 
2.SUTANCtJE 1 5UR 1 1 5UR I 1 5UR 1 1 5UR 1 5 UR I 1 5UR 

..- _ . I 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

23 23 
23YwolS 23MwolS 

SOUTHERN SOLJTHERN 
GW GF 

s23Nwo1so1 s23Ywo1so1-F 
TRUE TRUE 
312 312 

23 
23YwolS 

SOUTHERN 
GW 

S23Mwolso2 
TRUE 

312 

PAGE 
I 23 

23MwolS 
SOUTHERN 

GF 
S23Mwolso2-F 

TRUE 
312 

I CERWNE,D. I CERCONE,D. ) CERWNE,D. ) CERCONE,D. I CERCONE,O. I 

17OF25 
23 

23Ym)lD 
SOUTHERN 

GW 
s23Mwolml 

TRUE 
312 

CERCONE, D. 

s23Mwo1m1-F 

I 

0.5 u 0.5 u 
llS(1-CHLCKPROf’ANE) 5u 5u 5u 5u 5u 5u 
2iLCf0PHENOL 2oU 2QU 2UU 20U 2QU 2oU 

---- ‘-‘la. 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 
- 

I I 5u [ I I 5u I I 5u I 5u I I I 5u 
““-‘HALENE 5u 1 5u 1 5u 1 5u 5u I 5u 

L I I 5u 1 1 SW 1 I 5u 1 1 5UJ 1 5w I I I 5u 
L-“.L,IIIU.NIIII-Y.L I I .I” I I I I .I” , 1 1 I I , 2” 
2.METHblNAPHTHALENE I I 1 0.5 u 1 I I 0.5 u I 0.5 u ..-.._ _..-._. 

ACENAPHTHENE I I I I 0.5 u I I I I 0.5 u I 05 u I I 
c II I I I I 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

CARBAZOLE 
CHRYSENE 
CHRYSENE 
DlBENZo(AH)PNTHMCENE 
DIBENZqAH)bNTHRACENE 
DIBENZWJRAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-N-BUM PHTHAIATE 
DI-N-OCTYL PHlHPJATE 
FLUOWNTHENE 
FLUORANTHENE 
FLUORENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLORCWTADIENE 
HEXACHLC~IOCYCLOPENTAIENE 

HEXACHLOROETHANE 
INDENO(l,2,3CD)PYRENE 
lNDENO(l.2.3CD)PYRENE 

ISOPWRONE 
NAPHTHALENE 
NtWTHAlENE 

a 
SYWloS 

SOUTHERN 
GF 

!sawl0502.F 
TRUE 

312 
CERWNE, D. 

23 23 
23MwolS 23MwolS 

SOUTHERN SOUTHERN 

-T- GW GF 
sz3Yw1so1 s23Ywo1swF 

TRUE TRUE 

GW 
s23Mwolso2 

TRUE 

1 CERffD. CERff,.. ( CERi;E,D. 

5u I I 
1 0.1 u 

5u I I 
1 OlU 

5u 5 UJ 

5u 5u 

5u 5u 

5u 5u 

5u 
0.05 u 

5u 5u 

5u 
0.5 u 

5u 5u 

5u 5u 

5u 5u 

2oU 2QU 

23MiOlS 
SOUTHERN 

GF 
S23MWOlSS2-F 

TRUE 
312 

CERCONE, D. 

23 
23YWOlD 

SOUTHERN 
GW 

szwoimi 
TRUE 

312 
CERWNE, D. 

5u 

5u 

5u 
5U 

5u 
5u 
5u 

2QU 
5u 

23 
23MWOlD 

SOUTHERN 
GF 

sz3woimii 
TRUE 

312 
CERCONE, D. 

23 
23YWOlD 

SOUTHERN 
GW 

S23MWlllDO2 
TRUE 

312 
CERWNE, D. 

0.1 u 

0.05 u 

5u 
5 UJ 

5u 
5u 

0.05 u 

0.1 u 

5u 
5u 
5u 
5u 

01 u 

01 u 
5 UJ 
5u 
5u 
5u 

0.05 u 
5u 

0.5 u 
5u 
5u 
5u 
20U 

005 u 
5u 

0.05 u 

23 
23YW01D 

SOUTHERN 
GW 

s23Mvmlm2-0 
TRUE 

312 
CERCONE, D. 

01 u 

005 u 

5u 
5 UJ 

5u 
5u 

0.05 u 

0.1 u 

5u 
5u 
5u 
5u 

0.1 u 

0.1 u 
SW 
5u 
5u 
5u 

0.05 u 
5u 

05 u 
5u 
5u 
5U 
2oU 

005 u 
5u -~ 

-~ 
005 u 

23 23 
23YWOlD 23YWIllD 

SOUTHERN SOUTHERN 
GF GF 

.s23Yw!llDo2-F s23Mwolm2-F-D 
TRUE TRUE 

312 312 
CERWNE, D. CERWNE, 0. 

23 
HNUS23 

SOUTHERN 
GW 

TRUE 
312 

CERWNE, D. 

5u 

5u 
5u 

5u 
5u 
5u 
5u 

5u 

5u 
5u 
5u 
5u 
5u 
5u 

5u 

5u 
5u 
5u 
5u 
5u 

5u 
5u 

5u 
5u 
5u 

A 
5u 

Patklde%PCBr (II&) 
4.4’.DDD I 1 oozu I 1 0.02 u 1 I oozu I 1 oozu 1 002u I I 1 OlU 
4$-DDE 1 0.02 u I 1 0.02 u I 1 oozu 1 1 0.02u 1 002u 1 1 OlU 
4.4’.DDT I 1 oozu 1 1 0.02 u 1 1 oozu 1 1 oozu 1 0.02u I I 1 OlU 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

4NE I 0.01 u 1 
I nnr II I 

1.“. ” 

E I I 0.01 u I 

I I OlU I 
ITOXAF~IENE I 1u I 

23 
23Nw6lS 

SOUTHERN 
GW 

s23Mw6lS62 
TRUE 

312 
CERWNE, 0. 

0.01 u 
0.01 u 
0.01 u 
0.2 u 
0.4 u 
02 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
001 u 
001 u 
0.02 u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.01 u 
0.01 u 
001 u 
0.01 u 
0.1 u 

IV 

PAGE 19 OF 25 
23 I 23 I 23 

23MWOlS 23MWOlD 23MWOlD 
SOUTHERN SOUTHERN SOUTHERN 

GF GW GF 
S23MwO1SO2-F s23khwimi S23MWOlWl-F 

TRUE TRUE TRUE 
312 312 312 

CERCONE, 0. CERCONE, 0. CERWNE, D. 
0.01 u 
0.01 u 
0.01 u 
“7 II 

I 04u I 
I I?,,, I 

t 
t 
t 

t 

t 
t 

23 
23YW61D 

SOUTHERN 
GW 

S23MW6lDW 
TRUE 

312 
CERCONE, 0. 

001 u 
0.01 u 
0.01 u 
0.2 u 
0.4 u 
0.2 u 
02 u 
0.2 u 
0.2 u 
0.2 u 
0.01 u 
001 u 
002 u 
0.01 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.02 u 
0.01 u 
0.01 u 
0.01 u 
001 u 
0.1 u 

1u 

23 
23YW6lD 

GW 
s22Mwoim2-0 

TRUE 
312 

CERCONE, D. 
001 u 
0.01 u 
001 u 
0.2 u 
04 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 

001 u 
0.01 u 
002 u 
0.01 u 
0.02 u 
002 u 
002 u 
002 u 
0.02 u 
001 u 
0.01 u 
001 u 
001 u 
01 u 
1u 

23 
23NW61D 

SOUTHERN 
GF 

S23Yw61m2-F 
TRUE 

312 
CERCONE, D. 

23 
23MWfJlD 

SOUTHERN 
GF 

.S23MWOlDD2-F.D 
TRUE 

312 
CERWNE, D. 

23 
HNUS-23 

SOUTHERN 
GW 

S23HNU.9361 
TRUE 

312 
CERCONE, D. 

0.05 u 
005 u 

u 0.05 
1u 
2u 
1u 

1u 
1u 
1u 

1u 
0.05 u 
0.05 u 
0.1 u 

005 u 
01 u 
01 u 
0.1 u 
0.1 u 
01 u 

005 u 
0.05 u 
005 u 
0.05 u 
05 u 
5u 

LEAD 1.8 u 1.6 u 1.6 U 51 J 5.1 J 1.8 u 
MAGNESIUM 3150 3370 2440 3200 2930 e&i0 
MANGANESE 87.8 30.1 u 10.2 u 26 u 11.2 u 126 
MERCURY 0.09 u 009 UJ 01 u 0.09 UJ 0.09 UJ 0.09 u 
NICKEL 9.2 u 
POTASSIUM 3260 
SELENIUM 2.6 u 
SILVER 5.2 U 

9.2 u 
3210 
2.0 u 
5.7 u 

9.9 u 
2220 
2.8 u 
5.2 U 

92 u 
2410 
28 u 
04 u 

9.2 u 
2390 
28 u 
66 u 

15.4 u 
3240 
28 u 
52 U 



SUMMARY OF BACKGROUND GROUNDWATER DATA 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

-.- 
bcatbn 
mgbn 
matru 

-nple 
vaodaw 

~CPd 
pm-~NP 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

PAGE 20 OF 25 
I a I 23 I 23 I 23 I 23 I 23 23 I 23 I 23 I 23 I 23 I 23 I 

6Mil6.S 23M-iillS 23MW61S 23MW6lS 23MW6lS 23MWIllD 23MW6lD 23MW6lD 23&6lD 23MW6lD 23MWtllD HNUS23 

SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN SOUTHERN 

GF GW GF GW GF GW GF GW GW GF GF GW 

S6MWlrLS62-F S23MW6lS61 S23MW6lS61-F S23MW61S62 suMw61S62-F s23Mw1ml S23MW61ml-F S23MwO1062 S23MW61m2D S23Mm)lm2.F S23MW6lm2+D S23HNUS2301 

TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE 

312 312 312 312 312 312 312 312 312 312 312 312 
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SCREENING CRITERIA 

C.l .l USEPA Region IX Preliminary Remedial Goals Table (November 2000) 

COC Screening Levels for Residential Soil Ingestion and Tap Water Ingestion 

C.1.2 Connecticut Remediation Standard Regulations (RSRs) 

Direct Exposure (Residential and Industrial) 

Connecticut RSRs for Pollutant Mobility (GB Classified Area) 

Connecticut RSRs for the Protection of Groundwater (GA/GAA) 

C.1.3 USEPA Generic Soil Screening Levels (SSLs) 

Transfers from Soil to Air (Inhalation) Migration to Groundwater 

C.1.4 Federal Maximum Contaminant Levels (MCLs) 

C.1.5 State Maximum Contaminant Levels (MCLs) 

C.1.6 Connecticut Water Quality Standards (WQSs) 

C.1.7 USEPA Region Ill Risk Based Concentration Table (October 2000) COC Screening 

Levels for Residential Soil Ingestion and Tap Water Ingestion 
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EPA Kegion 9: Preliminary Remediation Goals (PRGs) Tables: What’s New in 2000 

~EpA~~&pm(scrmAgncy Waste Programs 
r-----7 1 4 
I-’ “; 

PRGs: What’s New in 2000 

Subject: Region 9 PRGs Table 2000 
Update 

From: Stanford J. Smucker, Ph.D. 
Regional Toxicologist (SFD-8-B) 
Technical Support Group 

To: PRG Table Users 

The Region 9 PRGs Table has been 
updated. You can find it at the PRG 
home page on the Web at: 
httn://www.epa.gov/region09/ 
waste/sfuntiprgl. 

PRG Home 1 What’s New 
FAo 1 Other Links 

R9 PRG Tables: 
A-Bu ! Ca-De ! Di-Fe ! FLMO ( Na-Pu 1 
pv-zi 
Soil Calculations: 
A-Bu ! Ca-De ! Di-Fe ! FLMO ] Na-Pu I 
pv-zi 
Air-Water Calculations: 
A-Bu ! Ca-De ! Di-Fe ! Fl-MO ! Na-Pu I 
pv-zi 
Toxicity Values: 
A-Bu ! Ca-De ! Di-Fe ! Fl-MO ! Na-Pu I 
pv-zi 
Phys-Chem Data: 
A-Di ! Ep-Tr 

To minimize paper usage, the PRGs Table is now primarily available through 
the Internet. A PRG mailing list will no longer be maintained for sending out 
printed copies. 

The risk-based concentrations (“PRGs”) presented in the Table reflect state-of- 
the-science approaches in toxicology and exposure assessment. Chemicals for 
which new toxicity values have been added in the 2000 update include: 
benzene, chlorine, cyclohexane, 4,4’-dichlorobenzophenone, 1,3- 
dichloropropene, diisononyl phthalate, n,n-diphenyl-1,4 benzenediamine 
(DPPD), dysprosium, ethylene glycol monobutyl ether, 
hexachlorobutadiene, monomethyl and dimethyl hydrazines, l,l’- 
sulfonylbis(4-chlorobenzene), thallium, trimellitic anhydride (TMAN), 
triphenylphosphine oxide, tris(2-chloroethyl) phosphate, vinyl chloride and 
uranium. In addition, lead in industrial soils has a new “screening” PRG based 
on the recommendations of the Technical Review Workgroup (TRW) for Lead. 
Finally, two new “Cal-Modified PRGs” have been added for l,l- 
dichloroethane and MTBE based on California EPA toxicity values.& 

In this update, there are no changes to the exposure factors used to calculate 
PRGs. We are hopeful that the Dermal Guidance document entitled “Risk 
Assessment Guidance for Super-fund Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Derrnal Risk Assessment) Interim 
Guidance” will be officially released in the near future. The recommendations of 
the dermal Workgroup that had previously been incorporated in the 1999 PRG 
Table for soil exposures have not changed. 

Page 1 of 2 
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EPA Region 9: Preliminary Remediation Goals (PRGs) Tables: What’s New in 2000 Page 2 of 2 

Before relying on any number in the table, it is recommended that the user 
verify the numbers with an agency toxicologist or risk assessor because the 
toxicity / exposure information in the table may contain errors or default 
assumptions that need to be refined based on further evaluation. If you find an 
error please send me a note via email at smucker.stan@epa.gov . 

Region 9 Waste Home I Region 9 SuRerfund Home I Region 9 PRG Home 
Region 9 Home I EPA Home ! Search 1 Comments/Questions 

Region 9 Office: 75 Hawthorne St., San Francisco, Calif., 94105 

Send PRG-related comments and questions to smucker.stan@epa..eov 

Posted: November 3,200O 

URL.: http://www.epagov/reon09/w~t~sfund/p 

http://www.epa.gov/region09/waste/sfund/prg/whatsnew.htm 1 l/27/00 



DISCLAIMER 

Preliminary remediation goals (PRGs) focus on common exposure pathways and may not 
consider all exposure pathways encountered at CERCLA / RCRA sites (Exhibit l-l). 
PRGs do not consider impact to groundwater or address ecological concerns. PRGs are 
specifically not intended as a (1) stand-alone decision-making tool, (2) as a substitute for 
EPA guidance for preparing baseline risk assessments, or (3) a rule to determine if a waste 
is hazardous under RCRA. 

The guidance set out in this document is not final Agency action. It is not intended, nor can 
it be relied upon to create any rights enforceable by any party in litigation with the United 
States. EPA officials may decide to follow the guidance provided herein, or act at variance 
with the guidance, based on an analysis of specific circumstances. The Agency also 
reserves the right to change this guidance at any time without public notice. 

1.0 INTRODUCTION 

Region 9 Preliminary Remediation Goals (PRGs) are risk-based tools for evaluating and cleaning 
up contaminated sites. They are being used to streamline and standardize all stages of the risk 
decision-making process. 

The Region 9 PRG table combines current EPA toxicity values with “standard” exposure factors 
to estimate contaminant concentrations in environmental media (soil, air, and water) that are 
considered protective of humans, including sensitive groups, over a lifetime. Chemical 
concentrations above these levels would not automatically designate a site as “dirty” or trigger a 
response action. However, exceeding a PRG suggests that further evaluation of the potential 
risks that may be posed by site contaminants is appropriate. Further evaluation may include 
additional sampling, consideration of ambient levels in the environment, or a reassessment of the 
assumptions contained in these screening-level estimates (e.g. appropriateness of route-to-route 
extrapolations, appropriateness of using chronic toxicity values to evaluate childhood exposures, 
appropriateness of generic exposure factors for a specific site etc.).. _.. 

The PRG concentrations presented in the table can be used to screen pollutants in environmental 
media, trigger further investigation, and provide an initial cleanup goal if applicable. When 
considering PRGs as preliminary goals, residential concentrations should be used for maximum 
beneficial uses of a property. Industrial concentrations are included in the table as an alternative 
cleanup goal for soils. In general, it is not recommended that industrial PRGs be used for 
screening sites unless they are used in conjunction with residential values. 

Before applying PRGs as screening tools or initial goals, the user of the table should consider 
whether the exposure pathways and exposure scenarios at the site are fully accounted for in the 
PRG calculation. Region 9 PRG concentrations are based on exposure pathways for which 
generally accepted methods, models, and assumptions have been developed (i.e. ingestion, 
dermal contact, and inhalation) for specific land-use conditions and do not consider impact to 
groundwater or ecological receptors (see Developing a Conceptual Site Model below). 
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EXHIBIT l-l 
TYPICAL EXPOSURE PATHWAYS BY MEDIUM 

FOR RESIDENTIAL AND INDUSTRIAL LAND USES’ 

EXPOSURE PATHWAYS, ASSUMING: 

Dermal absorption 

Inhalation of particulates 

Inhalation of volatiles 

Exposure to indoor air from 
soil gas 

Exposure to ground water 
contaminated by soil leachate 

Inhalation of particulates 

Inhalation of volatiles 

Exposure to indoor air from 
soil gas 

Exposure to ground water 
contaminated by soil 
leachate 

Ingestion via plant, meat, or 
dairy products 

Inhalation of particulates 
from trucks and heavy 
equipment 

Dermal absorption Dermal absorption 

Footnote: 
‘Exposure pathways considered in the PRG calculations are indicated in boldface italics. 
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2.0 READING THE PRG TABLE 

2.1 General Considerations 

With the exceptions described below, PRGs are chemical concentrations that correspond to fixed 
levels of risk (i.e. either a one-in-one million [ 1 04] cancer risk or a noncarcinogenic hazard 
quotient of 1) in soil, air, and water. In most cases, where a substance causes both cancer and 
noncancer (systemic) effects, the 10” cancer risk will result in a more stringent criteria and 
consequently this value is presented in the hard copy of the table. PRG concentrations that 
equate to a 10” cancer risk are indicated by %a”. PRG concentrations that equate to a hazard 
quotient of 1 for noncarcinogenic concerns are indicated by “nc”. 

If the risk-based concentrations are to be used for site screening, it is recommended that both 
cancer and noncancer-based PRGs be used. Both carcinogenic and noncarcinogenic values may 
be obtained at the Region 9 PRG homepage at: 

http:lfwww.epa.gov/regionO9fwastelsfund/prg/ 

It has come to my attention that some users have been multiplying the cancer PRG concentrations 
by 10 or 100 to set “action levels” for triggering remediation or to set less stringent cleanup levels 
for a specific site after considering non-risk-based factors such as ambient levels, detection 
limits, or technological feasibility. This risk management practice recognizes that there may be a 
range of values that may be “acceptable” for carcinogenic risk (EPA’s risk management range is 
one-in-a-million [ 1 O”] to one-in-ten thousand [ 1 O”]). However, this practice could lead one to 
overlook serious noncancer health threats and it is strongly recommended that the user consult 
with a toxicologist or regional risk assessor before doing this. For carcinogens, I have indicated 
by asterisk (“ca*“) in the PRG table where the noncancer PRGs would be exceeded if the cancer 
value that is displayed is multiplied by 100. Two stars @a**“) indicate that the noncancer 
values would be exceeded if the cancer PRG were multiplied by 10. There is no range of 
“acceptable” noncarcinogenic “risk”, so that under no circumstances should noncancer PRGs be 
multiplied by 10 or 100, when setting final cleanup criteria. 

In general, PRG concentrations in the table are risk-based but for soil there are two important 
exceptions: (1) for several volatile chemicals, PRGs are based on the soil saturation equation 
(“sat”) and (2) for relatively less toxic inorganic and semivolatile contaminants, a non-risk based 
“ceiling limit” concentration is given as 10” mg/kg (“max”). 

Also included in the PRG table are soil screening levels (SSLs) for protection of groundwater 
(see Section 2.3); and, California EPA PRGs (“CAL-Modified PRGs”) for specific chemicals 
where CAL-EPA screening values may be “significantly” more restrictive than the federal values 
(see Section 2.4). 
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2.2 Toxicity Values 

Heirarchv of Toxicitv Values 

EPA toxicity values, known as noncarcinogenic reference doses (RfD) and carcinogenic slope 
factors (SF) were obtained from IRIS, NCEA (formerly ECAO) through September 2000, and 
HEAST. The priority among sources of toxicological constants of the table in order of 
preference is as follows: (1) IRIS (indicated by “i”), (2) NCEA (“n”), (3) HEAST (“h”), (4) 
withdrawn from IRIS or HEAST and under review (“x”) or obtained from other EPA documents 
(“0”). 

Inhalation Conversion Factors 

As of January 199 1, IRIS and NCEA databases no longer present Rfl3.s or SFs for the inhalation 
route. These criteria have been replaced with reference concentrations (RfC) for noncarcinogenic 
effects and unit risk factors (URF) for carcinogenic effects. However, for purposes of estimating 
risk and calculating risk-based concentrations, inhalation reference doses (RfDi) and inhalation 
slope factors (SFi) are preferred. This is not a problem for most chemicals because the inhalation 
toxicity criteria are easily converted. To calculate an RfDi from an RfC, the following equation 
and assumptions may be used for most chemicals: 

ml2 20m3 1 

IUD (kg - day) 
= RfC(mg/m3)x----- - 

day ’ 70kg 

Likewise, to calculate an SFi from an inhalation URF, the following equation and assumptions 
may be used: 

SFi 0% - day) = URF(m3 iug)x-$$ 
IO3 ug 

(w> 
x 70kgx - 

n-62 

Substances with New Toxicitv Values 

To help users rapidly identify substances with new toxicity values, these chemicals are printed in 
boldface type. This issue of the PRG table contains new or revised toxicity values for benzene, 
chlorine, cyclohexane, 4,4’-dichlorobenzophenone, 1,3-dichloropropene, diisononyl 
phthalate, n,n-diphenyl-1,4 henzenediamine (DPPD), dysprosium, ethylene glycol 
monobutyl ether, hexachlorobutadiene, monomethyl and dimethyl hydrazines, l,l’- 
sulfonylbis(4-chlorobenzene), thallium, trimellitic anhydride (TMAN), triphenylphosphine 
oxide, tris(2-chloroethyl) phosphate, vinyl chloride and uranium. In addition, lead in 
industrial soils has a new PRG based on the recommendations of the Technical Review 
Workgroup (TRW) for Lead. 
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Route-to-Route Methods 

Route-to-route extrapolations (“r”) were frequently used when there were no toxicity values 
available for a given route of exposure. Oral cancer slope factors (“SFo”) and reference doses 
(“RfDo”) were used for both oral and inhaled exposures for organic compounds lacking 
inhalation values. Inhalation slope factors (“SFi”) and inhalation reference doses (“RfDi”) were 
used for both inhaled and oral exposures for organic compounds lacking oral values. Route 
extrapolations were not performed for inorganics due to portal of entry effects and known 
differences in absorption efficiency for the two routes of exposure. 

An additional route extrapolation is the use of oral toxicity values for evaluating dermal 
exposures. For many chemicals, a scientifically defensible data base does not exist for making 
an adjustment of an oral slope factor/RfD to estimate a dermal toxicity value. Based on the 
current guidance (USEPA 2000a), the only chemical for which an adjustment is recommended is 
cadmium. An oral absorption efficiency of 5% is assumed for cadmium which leads to an 
estimated dermal reference dose (RfDd) of 2.5E-05. Please note that the PRG calculations for 
cadmium are based on this adjustment. 

Although route-to-route methods are a useful screening procedure, the appropriateness of 
these default assumptions for specific contaminants should be verified by a toxicologist or 
regional risk assessor. Please note that whenever route-extrapolated values are used to 
calculate risk-based PRGs, additional uncertainties are introduced in the calculation. 

2.3 Soil Screening Levels 

Generic, soil screening levels (SSLs) for the protection of groundwater have been included in the 
PRG table for 100 of the most common contaminants at Superfund sites. Generic SSLs are 
derived using default values in standardized equations presented in Soil Screening Guidance 
(available from NTIS as document numbers PB96-963502 and PB96-963505 or EPA/540/R- 
95/128 and EPA/540/R-96/018). 

The SSLs were developed using a default dilution-attenuation factor (DAF) of 20 to account for 
natural processes that reduce contaminant concentrations in the subsurface. Also included are 
generic SSLs that assume no dilution or attenuation between the source and the receptor well 
(i.e., a DAF of 1). These values can be used at sites where little or no dilution or attenuation of 
soil leachate concentrations is expected at a site (e.g., sites with shallow water tables, fractured 
media, karst topography, or source size greater than 30 acres). 

In general, if an SSL is not exceeded for the migration to groundwater pathway, the user may 
eliminate this pathway from further investigation. 

2.4 “Cal-Modified PRGs” 

When EPA Region 9 first came out with a Draft of the PRG tables in 1992, there was 
concern expressed by California EPA’s Department of Toxic Substances and Control 
(DTSC) that for some chemicals, the risk-based concentrations calculated using Cal-EPA toxicity 
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values were “significantly” more protective than the risk-based PRGs calculated by Region 9. At 
an interagency meeting comprised of mostly toxicologists, it was agreed that values that differed 
by a factor of four or more would be said to have “significant” difference in risk-based PRGs. 
Although four was a somewhat arbitrary cutoff point, it reflects a consideration that the numbers 
are not very precise and at best, are order-of-magnitude estimates of risk. 

Cal-Modified PRGs are included for those chemicals where Cal-EPA values are “significantly” 
more protective. The original list of Cal-Modified PRGs (cadmium, chromium 6, nickel, PAHs 
benzo(a)pyrene and benzo(k)fluoranthene, tetrachloroethylene [PCE] and lead which has been 
withdrawn) were based on exposure factors and modeling assumptions presented in California 
EPA’s Preliminary Endangerment Assessment Guidance Manual (PEA 1994). Please note that 
any Cal-Modified PRGs that have been added to this original list after 1995 have been calculated 
using Cal-EPA toxicity values and Region 9 exposure methodology. In this issue of the PRG 
table, Cal-Modified PRGs have been added for l,l-dichloroethane and MTBE. In the State of 
California, Cal-Modified PRGs should be used as screening levels because they are more 
stringent than the Federal numbers. 

2.5 Miscellaneous 

Volatile organic compounds (VOCs) are indicated by “1” in the VOC column of the table and in 
general, are defined as those chemicals having a Henry’s Law constant greater than 10” (atm- 
m3/mol) and a molecular weight less than 200 g/mole). Three borderline chemicals 
(dibromochloromethane, 1,2-dibromochloropropane, and pyrene) which do not strictly meet 
these criteria of volatility have also been included based upon discussions with other state and 
federal agencies and after a consideration of vapor pressure characteristics etc. Volatile organic 
chemicals are evaluated for potential volatilization from soil/water to air using volatilization 
factors (see Section 4.1). 

Chemical-specific dermal absorption values for contaminants in soil and dust are presented for 
arsenic, cadmium, chlordane, 2,4-D, DDT, lindane, TCDD, PAHs, PCBs, and 
pentachlorophenols as recommended in the “Risk Assessment Guidance for Superfund Volume If 
Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) 
Interim Guidance” (USEPA 2000). Otherwise, default skin absorption fractions are assumed to 
be 0.10 for nonvolatile organics. Please note that previous defaults of 0.0 1 and 0.10 for 
inorganics and VOCs respectively, have been withdrawn per new guidance. 

3.0 USING THE PRG TABLE 

The decision to use PRGs at a site will be driven by the potential benefits of having generic risk- 
based concentrations in the absence of site-specific risk assessments. The original intended use 
of PRGs was to provide initial cleanup goals for individual chemicals given specific medium and 
land-use combinations (see RAGS Part B, 199I), however risk-based concentrations have several 
applications. They can also be used for: 

0 Setting health-based detection limits for chemicals of potential concern 

0 Screening sites to determine whether further evaluation is appropriate 

0 Calculating cumulative risks associated with multiple contaminants 
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A few basic procedures are recommended for using PRGs properly. These are briefly described 
below. Potential problems with the use of PRGs are also identified. 

3.1 Developing a Conceptual Site Model 

The primary condition for use of PRGs is that exposure pathways of concern and conditions at 
the site match those taken into account by the PRG framework. Thus, it is always necessary to 
develop a conceptual site model (CSM) to identify likely contaminant source areas, exposure 
pathways, and potential receptors. This information can be used to determine the applicability of 
PRGs at the site and the need for additional information. For those pathways not covered by 
PRGs, a risk assessment specific to these additional pathways may be necessary. Nonetheless, 
the PRG lookup values will still be useful in such situations for focusing further investigative 
efforts on the exposure pathways not addressed. 

To develop a site-specific CSM, perform an extensive records search and compile existing data 
(e.g. available site sampling data, historical records, aerial photographs, and hydrogeologic 
information). Once this information is obtained, CSM worksheets such as those provided in 
ASTM’s Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 
(1995) can be used to tailor the generic worksheet model to a site-specific CSM. The final CSM 
diagram represents linkages among contaminant sources, release mechanisms, exposure 
pathways and routes and receptors. It summarizes our understanding of the contamination 
problem. 

As a final check, the CSM should answer the following questions: 

0 Are there potential ecological concerns? 

0 Is there potential for land use other than those covered by the PRGs (that is, residential 
and industrial)? 

0’ Are there other likely human exposure pathways that were not considered in development 
of the PRGs (e.g. impact to groundwater, local fish consumption, raising beef, dairy, or 
other livestock)? 

0 Are there unusual site conditions (e.g. large areas of contamination, high fugitive dust 
levels, potential for indoor air contamination)? 

If any of these four conditions exist, the PRG may need to be adjusted to reflect this new 
information. Suggested references for evaluating pathways not currently evaluated by Region 9 
PRG’s are presented in Exhibit 3- 1. 



EXHIBIT 3-l 
SUGGESTED READINGS FOR EVALUATING EXPOSURE 

PATHWAYS NOT CURRENTLY ADDRESSED BY REGION 9 PRGs 

EXPOSURE PATHWAY 

Migration of contaminants to an underlying 
potable aquifer 

REFERENCE 

Soil Screening Guidance (USEPA 
1996a,b), 
Standard Guide for Risk-Based Corrective 
Action Applied at Petroleum Release Sites 
(ASTM 1995) 

Ingestion via plant uptake Soil Screening Guidance (USEPA 
1996a,b) 

Ingestion via meat, dairy products, human Estimating Exposure to Dioxin-Like 
milk Compounds (USEPA 1994a) 

Inhalation of volatiles that have migrated into User s Guide for Johnson and Ettinger 
basements (I 991) Model for Subsurface Vapor 

Intrusion into Buildings (USEPA 1997a) 

Ecological pathways Ecological Risk Assessment: Guidance for 
Superfund: Process for Designing and 
Conducting Ecological Risk Assessments, 
(USEPA 1997b), 
Guidance for Ecological Risk Assessment 
at Hazardous Waste Sites and Permitted 
Facilities (CAL-EPA 1996) 

3.2 Background Levels Evaluation 

A necessary step in determining the usefulness of Region 9 PRGs is the consideration of 
background contaminant concentrations. EPA may be concerned with two types of background 
at sites: naturally occurring and anthropogenic. Natural background is usually limited to metals 
whereas anthropogenic (i.e. human-made) “background” includes ,both organic and inorganic 
contaminants: Before embarking on an extensive sampling and analysis program to determine 
local background concentrations in the area, one should first compile existing data on the subject. 
Far too often there is pertinent information in the literature that gets ignored, resulting in needless 
expenditures of time and money. 

Generally EPA does not clean up below natural background. In some cases, the predictive risk- 
based models generate PRG levels that lie within or even below typical background. If natural 
background concentrations are higher than the risk-based PRGs, an adjustment of the PRG is 
probably needed. Exhibit 3-2 presents summary statistics for selected elements in soils that have 
background levels that may exceed risk-based PRGs. An illustrative example of this is naturally 
occurring arsenic’ in soils which frequently is higher than the risk-based concentration set at a 
one-in-one-million cancer risk (the PRG for residential soils is 0.39 mg/kg). After considering 
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background concentrations in a local area, EPA Region 9 has at times used the non-cancer PRG 
(22 mg/kg) to evaluate sites recognizing that this value tends to be above background levels yet 
still falls within the range of soil concentrations (0.39-39 mg/kg) that equates to EPA’s 
“acceptable” cancer risk range of 1 OE-6 to 1 OE-4. 

Where anthropogenic “background” levels exceed PRGs and EPA has determined that a response 
action is necessary and feasible, EPA’s goal will be to develop a comprehensive response to the 
widespread contamination. This will often require coordination with different authorities that 
have jurisdiction over the sources of contamination in the area. 

EXHIBIT 3-2 
BACKGROUND CONCENTRATIONS OF SELECTED ELEMENTS IN SOILS 

TRACE U.S. STUDY DATA’ CALIFORNIA DATA2 

ELEMENT Range GeoMean ArMean Range GeoMean ArMean 

Arsenic <. l-97 5.2 mg/kg 7.2 mg/kg 0.59-l 1 2.75 mglkg 3.54 mglkg 

Beryllium cl-15 0.63 “ 0.92 “ 0.10-2.7 1.14 “ 1.28 “ 

Cadmium cl-10 -- <I 0.05-I .7 0.26 0.36 

Chromium l-2000 37 54 23-1579 76.25 122.08 

Nickel <5-700 13 19 9.0-509 35.75 56.60 

‘Shacklette and Hansford, “Element Concentrations in Soils and Other Surficial Materials of the Conterminous 
United States”,USGS Professional Paper 1270, 1984. 

‘Bradford et. al, “Background Concentrations of Trace and Major Elements in California Soils”, Kearney 
Foundation Special Report, UC-Riverside and CAL-EPA DTSC, March 1996. 

3.3 Screening Sites with Multiple Pollutants 

A suggested stepwise approach for PRG-screening of sites with multiple pollutants is as follows: 

0 Perform an extensive records search and compile existing data. 

0 Identify site contaminants in the PRG table. Record the PRG concentrations for 
various media and note whether PRG is based on cancer risk (indicated by %a”) 
or noncancer hazard (indicated by “nc”). Segregate cancer PRGs from non-cancer 
PRGs and exclude (but don’t eliminate) non-risk based PRGs (“sat” or “max”). 

0 For cancer risk estimates, take the site-specific concentration (maximum or 95 
UCL) and divide by the PRG concentrations that are designated for cancer 
evaluation @a”). Multiply this ratio by 1 O-‘j to estimate chemical-specific risk for 
a reasonable maximum exposure @ME). For multiple pollutants, simply add the . 
risk for each chemical: 
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cone cone cone 
Risk = [(L 

PRG, 
1 + (Y 

PRG,, 

0 For non-cancer hazard estimates. Divide the concentration term by its respective 
non-cancer PRG designated as “nc” and sum the ratios for multiple contaminants. 
The cumulative ratio represents a non-carcinogenic hazard index (HI). A hazard 
index of 1 or less is generally considered “safe”. A ratio greater than 1 suggests 
further evaluation. [Note that carcinogens may also have an associated non- 
cancer PRG that is not listed in the printed copy of the table sent to folks on 
the mailing list. To obtain these values, the user should view or download the 
PRG table at our website and display the appropriate sections.] 

cone cone 
2) + (2 

cone 
Hazard Index = [( 

PRG, PRG, 
1 + (' PRGZ )I 

For more information on screening site risks, the reader should contact EPA Region 9’s Technical 
Support Group. 

3. 4 Potential Problems 

As with any risk-based tool, the potential exists for misapplication. In most cases the root cause 
will be a lack of understanding of the intended use of Region 9 PRGs. In order to prevent misuse 
of PRGs, the following should be avoided: 

0 Applying PRGs to a site without adequately developing a conceptual site model 
that identifies relevant exposure pathways and exposure scenarios, 

0 Not considering background concentrations when choosing PRGs as cleanup 
goals, 

0 Use of PRGs as cleanup levels without the nine-criteria analysis specified in the 
National Contingency Plan (or, comparable analysis for-programs outside of 
Superfund), 

0 Use of PRGs as cleanup levels without verifying numbers with a toxicologist or 
regional risk assessor, 

0 Use of antiquated PRG tables that have been superseded by more recent 
publications, 

0 Not considering the effects of additivity when screening multiple chemicals, and 

0 Adjusting PRGs upward by factors of 10 or 100 without consulting a toxicologist 
or regional risk assessor. 
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4.0 TECHNICAL SUPPORT DOCUMENTATION 

Region 9 PRGs consider human exposure hazards to chemicals from contact with contaminated 
soils, air, and water. The emphasis of the PRG equations and technical discussion are aimed at 
developing screening criteria for soils, since this is an area where few standards exist. For air 
and water, additional reference concentrations or standards are available for many chemicals (e.g. 
MCLs, non-zero MCLGs, AWQC, and NAAQS) and consequently the discussion of these media 
are brief. 

4.1 Soils - Direct Ingestion 

Calculation of risk-based PRGs for direct ingestion of soil is based on methods presented in 
RAGS HHEM, Part B (USEPA 199 1 a) and Soil Screening Guidance (USEPA 1996a,b). 
Briefly, these methods backcalculate a soil concentration level from a target risk (for 
carcinogens) or hazard quotient (for noncarcinogens). 

A number of studies have shown that inadvertent ingestion of soil is common among children 6 
years old and younger (Calabrese et al. 1989, Davis et al. 1990, Van Wijnen et al. 1990). To take 
into account the higher soil intake rate for children, two different approaches are used to estimate 
PRGs, depending on whether the adverse health effect is cancer or some effect other than cancer. 

For carcinogens, the method for calculating PRGs uses an age-adjusted soil ingestion factor that 
takes into account the difference in daily soil ingestion rates, body weights, and exposure 
duration for children from 1 to 6 years old and others from 7 to 31 years old. This health- 
protective approach is chosen to take into account the higher daily rates of soil ingestion in 
children as well as the longer duration of exposure that is anticipated for a long-term resident. 
For more on this method, see USEPA RAGS Part B (199la). 

For noncarcinogenic concerns, the more protective method of calculating a soil PRG is to 
evaluate childhood exposures separately from adult exposures. In other words, an age- 
adjustment factor is not applied as was done for carcinogens. This approach is considered 
conservative because it combines the higher 6-year exposure for children with chronic toxicity 
criteria. In their analysis of the method, the Science Advisory Board-(SAB) indicated that, for 
most chemicals, the approach may be overly protective. However, they noted that there are 
specific instances when the chronic RfD may be based on endpoints of toxicity that are specific 
to children (e.g. fluoride and nitrates) or when the dose-response is steep (i.e., the dosage 
difference between the no-observed-adverse-effects level POAEL] and an adverse effects level 
is small). Thus, for the purposes of screening, EPA Region 9 has adopted this approach for 
calculating soil PRGs for noncarcinogenic health concerns. 

4.2 Soils - Vapor and Particulate Inhalation 

Agency toxicity criteria indicate that risks from exposure to some chemicals via inhalation far 
outweigh the risk via ingestion; therefore soil PRGs have been designed to address this pathway 
as well. The models used to calculate PRGs for inhalation of volatiles/particulates are updates of 
risk assessment methods presented in RAGS Part B (USEPA 1991a) and are identical to the Soil 
Screening Guidance: User’s Guide and Technical Background Document (USEPA 1996a,b). 
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To address the soil-to-air pathways the PRG calculations incorporate volatilization factors (VF,) 
for volatile contaminants and particulate emission factors (PEF) for nonvolatile contaminants. 
These factors relate soil contaminant concentrations to air contaminant concentrations that may 
be inhaled on-site. The VF, and PEF equations can be broken into two separate models: an 
emission model to estimate emissions of the contaminant from the soil and a dispersion model to 
simulate the dispersion of the contaminant in the atmosphere. 

It should be noted that the box model in RAGS Part B has been replaced with a dispersion term 
(Q/C) derived from a modeling exercise using meteorological data from 29 locations across the 
United States because the box model may not be applicable to a broad range of site types and 
meteorology and does not utilize state-of-the-art techniques developed for regulatory dispersion 
modeling. The dispersion model for both volatiles and particulates is the AREA-ST, an updated 
version of the Office of Air Quality Planning and Standards, Industrial Source Complex Model, 
ISC2. However, different Q/C terms are used in the VF and PEF equations. Los Angeles was 
selected as the 90th percentile data set for volatiles and Minneapolis was selected as the 90th 
percentile data set for fugitive dusts (USEPA 1996 a,b). A default source size of 0.5 acres was 
chosen for the PRG calculations. This is consistent with the default exposure area over which 
Region 9 typically averages contaminant concentrations in soils. If unusual site conditions exist 
such that the area source is substantially larger than the default source size assumed here, an 
alternative Q/C could be applied (see USEPA 1996a,b). 

Volatilization Factor for Soils 

Volatile chemicals, defined as those chemicals having a Henry’s Law constant greater than 
10e5 (atm-m3/mol) and a molecular weight less than 200 g/mole, were screened for inhalation 
exposures using a volatilization factor for soils (VF,). Please note that VF,‘s are available at our 
website. 

The emission terms used in the VF, are chemical-specific and were calculated from physical- 
chemical information obtained from several sources. The priority of these sources were as 
follows: Soil Screening Guidance (USEPA 1996a,b), Super-fund Chemical Data Matrix 
(USEPA 1996c), Fate and Exposure Data (Howard 199 1), Subsurface Contamination Reference 
Guide (EPA 1990a), and Superfund Exposure Assessment Manual (SEAM, EPA 1988). In those 
cases where Diffusivity Coefficients (Di) were not provided in existing literature, Di’s were 
calculated using Fuller’s Method described in SEAM. A surrogate term was required for some 
chemicals that lacked physico-chemical information. In these cases, a proxy chemical of similar 
structure was used that may over- or under-estimate the PRG for soils. 

Equation 4-9 forms the basis for deriving generic soil PRGs for the inhalation pathway. The 
following parameters in the standardized equation can be replaced with specific site data to 
develop a simple site-specific PRG 

0 Source area 
a Average soil moisture content 
0 Average fraction organic carbon content 
0 Dry soil bulk density 

The basic principle of the VF, model (Henry’s law) is applicable only if the soil contaminant 
concentration is at or below soil saturation “sat”. Above the soil saturation limit, the model 
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cannot predict an accurate VF-based PRG. How these particular cases are handled, depends on 
whether the contaminant is liquid or solid at ambient soil temperatures (see Section 4.5). 

Particulate Emission Factor for Soils 

Inhalation of chemicals adsorbed to respirable particles (PM,,) were assessed using a default PEF 
equal to 1. 3 16 x 1 O9 m3/kg that relates the contaminant concentration in soil with the 
concentration of respirable particles in the air due to fugitive dust emissions from contaminated 
soils. The generic PEF was derived using default values in Equation 4-l 1, which corresponds to 
a receptor point concentration of approximately 0.76 ug/m’. The relationship is derived by 
Cowherd (1985) for a rapid assessment procedure applicable to a typical hazardous waste site 
where the surface contamination provides a relatively continuous and constant potential for 
emission over an extended period of time (e.g. years). This represents an annual average 
emission rate based on wind erosion that should be compared with chronic health criteria; it is 
not appropriate for evaluating the potential for more acute exposures. 

The impact of the PEF on the resultant PRG concentration (that combines soil exposure 
pathways for ingestion, skin contact, and inhalation) can be assessed by accessing the Region 9 
PRG website and viewing the pathway-specific soil concentrations. Equation 4-l 1 forms the 
basis for deriving a generic PEF for the inhalation pathway. For more details regarding specific 
parameters used in the PEF model, the reader is referred to Soil Screening Guidance: Technical 
Background Document (USEPA 1996a). 

Note: the generic PEF evaluates windborne emissions and does not consider dust emissions 
from traffic or other forms of mechanical disturbance that could lead to greater emissions 
than assumed here. 

4.3 Soils - Dermal Exposure 

Dermal Contact Assumntions 

Since the 1998 PRG table was issued, exposure factors for dermal contact with soil have changed 
in a few cases (USEPA 2000a). Recommended RME (reasonable maximum exposure) defaults 
for adult workers’ skin surface areas (3300 cm*/day) and soil adherence factors (0.2 mg/cm*) now 
differ from the defaults recommended for adult residents (5700 cm*/day, 0.07 mg/cm*) as noted 
in Exhibit 4- 1. This is due to differences in the range of activities experienced by workers versus 
residents. 

Dermal Absorotion 

Chemical-specific skin absorption values recommended by the Superfund Dermal Workgroup 
were applied when available. Chemical-specific values are included for the following chemicals: 
arsenic, cadmium, chlordane, 2,4-D, DDT, lindane, TCDD, PAHs, PCBs, and 
pentachlorophenols. 

The recently issued “Risk Assessment Guidance for Superfund Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim 
Guidance” (USEPA 2000a) recommends a default dermal absorption factor for semivolatile 
organic compounds of 10% as a screening method for the majority of SVOCs without dermal 
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absorption factors. Default dermal absorption values for other chemicals (VOCs and inorganics) 
are not recommended in the new guidance. Therefore, the assumption of 1% for inorganics and 
10% for volatiles is no longer included in the Region 9 PRG table. This change has minimal 
impact on the final risk-based calculations because human exposure to VOCs and inorganics in 
soils is generally driven by other pathways of exposure. 

4.4 Soils - Migration to Groundwater 

The methodology for calculating SSLs for the migration to groundwater was developed to 
identify chemical concentrations in soil that have the potential to contaminate groundwater. 
Migration of contaminants from soil to groundwater can be envisioned as a two-stage process: 
(1) release of contaminant in soil leachate and (2) transport of the contaminant through the 
underlying soil and aquifer to a receptor well. The SSL methodology considers both of these fate 
and transport mechanisms. 

SSLs are backcalculated from acceptable ground water concentrations (i.e. nonzero MCLGs, 
MCLs, or risk-based PRGs). First, the acceptable groundwater concentration is multiplied by a 
dilution factor to obtain a target leachate concentration. For example, if the dilution factor is 10 
and the acceptable ground water concentration is 0.05 mg/L, the target soil leachate concentration 
would be 0.5 mg/L. The partition equation (presented in the Soil Screening Guidance document) 
is then used to calculate the total soil concentration (i.e. SSL) corresponding to this soil leachate 
concentration. 

The SSL methodology was designed for use during the early stages of a site evaluation when 
information about subsurface conditions may be limited. Because of this constraint, the 
methodology is based on conservative, simplifying assumptions about the release and transport 
of contaminants in the subsurface. For more on SSLs, and how to calculate site-specific SSLs 
versus generic SSLs presented in the PRG table, the reader is referred to the Soil Screening 
Guidance document (USEPA 1996a,b). 

4.5 Soil Saturation Limit 

The soil saturation concentration “sat” corresponds to the contaminant concentration in soil at 
which the absorptive limits of the soil particles, the solubility limits ofthe soil pore water, and 
saturation of soil pore air have been reached. Above this concentration, the soil contaminant may 
be present in free phase, i.e., nonaqueous phase liquids (NAPLs) for contaminants that are liquid 
at ambient soil temperatures and pure solid phases for compounds that are solid at ambient soil 
temperatures. 

Equation 4-10 is used to calculate “sat” for each volatile contaminant. As an update to RAGS 
HHEM, Part B (USEPA 199 1 a), this equation takes into account the amount of contaminant that 
is in the vapor phase in soil in addition to the amount dissolved in the soil’s pore water and 
sorbed to soil particles. 

Chemical-specific “sat” concentrations must be compared with each VF-based PRG because a 
basic principle of the PRG volatilization model is not applicable when free-phase contaminants 
are present. How these cases are handled depends on whether the contaminant is liquid or solid 
at ambient temperatures. Liquid contaminant that have a VF-based PRG that exceeds the “sat” 
concentration are set equal to “sat” whereas for solids (e.g., PAHs), soil screening decisions are 
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based on the appropriate PRGs for other pathways of concern at the site (e.g., ingestion). 
4.6 Ground Water/Surface Water - Ingestion and Inhalation 

Calculation of PRGs for ingestion and inhalation of contaminants in domestic water is based on 
the methodology presented in RAGS HHEM, Part B (USEPA 199 1 a). Ingestion of drinking 
water is an appropriate pathway for all chemicals. For the purposes of this guidance, however, 
inhalation of volatile chemicals from water is considered routinely only for chemicals with a 
Henry’s Law constant of 1 x 10” atm-m3/mole or greater and with a molecular weight of less 
than 200 g/mole. 

For volatile chemicals, an upperbound volatilization constant (VF,) is used that is based on all 
uses of household water (e.g showering, laundering, and dish washing). Certain assumptions 
were made. For example, it is assumed that the volume of water used in a residence for a family 
of four is 720 L/day, the volume of the dwelling is 150,000 L and the air exchange rate is 0.25 air 
changes/hour (Andelman in RAGS Part B). Furthermore, it is assumed that the average transfer 
efficiency weighted by water use is 50 percent (i.e. half of the concentration of each chemical in 
water will be transferred into air by all water uses). Note: the range of transfer efficiencies 
extends from 30% for toilets to 90% for dishwashers. 

4.7 Default Exposure Factors 

Default exposure factors were obtained primarily from RAGS Supplemental Guidance Standard 
Default Exposure Factors (OSWER Directive, 9285.6-03) dated March 25, 1991 and more 
recent information from U.S. EPA’s Office of Solid Waste and Emergency Response, U.S. 
EPA’s Office of Research and Development, and California EPA’s Department of Toxic . 
Substances Control (see Exhibit 4-l). 

Because contact rates may be different for children and adults, carcinogenic risks during the first 
30 years of life were calculated using age-adjusted factors (“adj”). Use of age-adjusted factors 
are especially important for soil ingestion exposures, which are higher during childhood and 
decrease with age. However, for purposes of combining exposures across pathways, additional 
age-adjusted factors are used for inhalation and dermal exposures. These factors approximate the 
integrated exposure from birth until age 30 combining contact rates, body weights, and exposure 
durations for two age groups - small children and adults. Age-adjusted factors were obtained 
from RAGS PART B or developed by analogy (see derivations next page). 
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For soils only, noncarcinogenic contaminants are evaluated in children separately from adults. 
No age-adjustment factor is used in this case. The focus on children is considered protective of 
the higher daily intake rates of soil by children and their lower body weight. For maintaining 
consistency when evaluating soils, dermal and inhalation exposures are also based on childhood 
contact rates. 

(1) ingestion([mg-yr]/[kg-d]: 

IFSadj = 
ED; x IRS, (EDI - ED,) x IRS, 

+ 
BWc BWa 

(2) skin contact([mg-yr]/[kg-d]: 

SFSadj = 
ED, x AF x SAC 

+ ( EDI - EDJ x AFx SAa 

BWc BWa 

(3) inhalation ([m3-yr]/[kg-d]): 

InhFadj = 
EDc x IRAc 

+ 
(ED= - EDJ x IRA, 

BWc BW.3 
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Svm bol 

CSFo 
CSFi 
RfDo 
RfDi 

TR 
THQ 

BWa 
BWC 

ATc 
ATn 

SAa 

SAC 

AFa Adherence factor, soils (mglcm’) 
- adult resident 
- adult worker 

AFc Adherence factor, child (mg/cm’) 

ABS Skin absorption defaults (unitless): 
- semi-volatile organ& 
- volatile organics 
- inorganics 

IRAa 
IRAc 

IRWa 

IRSa 
IRSc 
IRSo 

EFr 
EFo 

EDr 
EDc 
EDo 

IFSadj 
SFSadj 
InhFadj 
IFWadj 

VFW 
PEF 
VFs 
sat 

EXHIBIT 4-l 
STANDARD DEFAULT FACTORS 

Definition (units) 

Cancer slope factor oral (mg/kg-d)-1 
Cancer slope factor inhaled (mg/kgd)-1 
Reference dose oral (mglkgd) 
Reference dose inhaled (mg/kg-d) 

Default 

-- 
- 

Target cancer risk IO4 
Target hazard quotient 1 

Body weight, adult (kg) 70 
Body weight, child (kg) 15 

Averaging time - carcinogens (days) 25550 
Averaging time - noncarcinogens (days) ED’365 

Exposed surface area for soil/dust (cm’/day) 
- adult resident 5700 
- adult worker 3300 
Exposed surface area, child in soil (cm’lday) 2600 Dermal Assessment, EPA 2000 (EPA/540/R-99/005) 

Dermal Assessment, EPA 2000 (EPA/540/R-99/005) 
0.07 
0.2 
0.2 Dermal Assessment, EPA 2000 (EPA/540/R-99/005) 

0.1 Dermal Assessment, EPA 2000 (EPA&IO/R-99/005) 
Dermal Assessment, EPA 2000 (EPA&IO/R-99/005) 
Dermal Assessment, EPA 2000 (EPA/540/R-99/005) 

Inhalation rate - adult (m’/day) 20 
Inhalation rate - child (ml/day) 

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 
10 Exposure Factors, EPA 1997 (EPA/600/P-95/002Fa) 

Drinking water ingestion - adult (Uday 2 
Drinking water ingestion - child (L/day) 

RAGS(Part A), EPA 1989 (EPA/540/i-89/002) 
1 PEA, Cal-EPA (DTSC, 1994) 

Soil ingestion - adult (mglday) 100 
Soil ingestion - child (mg/day). 

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 
200 

Soil ingestion - occupational (mg/day) 
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

50 Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

Exposure frequency - residential (d/y) 350 
Exposure frequency - occupational (d/y) 

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 
250 Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

Exposure duration - residential (years) 30’ 
Exposure duration - child (years) 

Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 
6 

Exposure duration - occupational (years) 
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

25 Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

Age-adjusted factors for carcinogens: 
Ingestion factor, soils ([mg-yry[kgd]) 
Dermal factor, soils ([mg-yr]/[kgd]) 
Inhalation factor, air ((m’-yry[kgd]) 
Ingestion factor, water ([L-yry[kgd]) 

114 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01 B) 
361 By analogy to RAGS (Part B) 
11 By analogy to RAGS (Part B) 
1.1 By analogy to RAGS (Part B) 

Volatilization factor for water (L/ma) 0.5 RAGS(Part B), EPA 1991 (OSWER No. 9285.7-01 B) 
Soil Screening Guidance (EPA 1996a.b) 
Soil Screening Guidance (EPA 1996a.b) 
Soil Screening Guidance (EPA 1996a,b) 

Particulate emission factor (m’lkg) See below 
Volatilization factor for soil (ma/kg) See below 
Soil saturation concentration (mglkg) See below 

Reference 

IRIS, HEAST. or NCEA 
IRIS, HEAST, or NCEA 
IRIS, HEAST. or NCEA 
IRIS, HEAST. or NCEA 

__ 
__ 

RAGS (Part A), EPA 1989 (EPA1540/1-891002) 
Exposure Factors, EPA 1991 (OSWER No. 9285.6-03) 

RAGS(Pan A), EPA 1989 (EPAf540/1-89/002) 

Dermal Assessment, EPA 2000 (EPAMOIR-991005) 

Footnote: 
*Exposure duration for lifetime residents is assumed to be 30 years total. 
and adults (24 years) . 

For carcinogens, exposures are combined for children (6 years) 
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4.8 Standardized Equations 

The equations used to calculate the PRGs for carcinogenic and noncarcinogenic contaminants are 
presented in Equations 4-l through 4-8. The PRG equations update,RAGS Part B equations. The 
methodology backcalculates a soil, air, or water concentration level from a target risk (for carcinogens) 
or hazard quotient (for noncarcinogens). For completeness, the soil equations combine risks from 
ingestion, skin contact, and inhalation simultaneously. Note: the electronic version of the table also 
includes pathway-specific PRGs, should the user decide against combining specific exposure pathways; 
or, the user wants to identify the relative contribution of each pathway to exposure. 

To calculate PRGs for volatile chemicals in soil, a chemical-specific volatilization factor is calculated 
per Equation 4-9. Because of its reliance on Henry’s law, the VF, model is applicable only when the 
contaminant concentration in soil is at or below saturation (i.e. there is no free-phase contaminant 
present). Soil saturation (“sat”) corresponds to the contaminant concentration in soil at which the 
adsorptive limits of the soil particles and the solubility limits of the available soil moisture have been 
reached. Above this point, pure liquid-phase contaminant is expected in the soil. If the PRG calculated 
using VF, was greater than the calculated sat, the PRG was set equal to sat, in accordance with Soil 
Screening Guidance (USEPA 1996 a,b). The equation for deriving sat is presented in Equation 4-l 0. 

PRG EQUATIONS 

Soil Eauations: For soils, equations were based on three exposure routes (ingestion, skin contact, and 
inhalation). 

Equation 4-l: Combined Exposures to Carcinogenic Contaminants in Residential Soil 

C(mg/kgl = 
TR x ATc 

EFr [ ( 
IFSadj x CSFo 

) + ( sFsad, x ABS x CSFo 
1 + ( 

InhFadj x CSF, 

106mg/kg lO%ng/kg VF," 
II 

Equation 4-2: Combined Exposures to Noncarcinogenic Cont@nants in Residential Soil 

C(mg/kg) = 
THQ x BWc x AT, 

EFrxEDc I(& x 
IRS= 1 

I+ (- x 
SA, x AFx ABS 1 IRA 

1 +(-x2)1 
0 106mg/kg RfDo 106mg/ kg RfD, VFa .5 

Equation 4-3: Combined Exposures to Carcinogenic Contaminants in Industrial Soil 

C(mg/kg) = 
TR x BW, x AT= 

EF, x ED0 [ ( 
IRS0 x CSFo 

1 + ( 
SAa x AFx ABS x CSFo 

lO%ng/kg 
) + 1 

IRA= x CSF, 

lO%g/kg 
)I 

VF," 

Footnote: 
Wse VF, for volatile chemicals (defined as having a Henry’s Law Constant [atm-m’/mol] greater than 10.’ and a molecular 
weight less than 200 pms/mol) or PEF for non-volatile chemicals. 
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C(mg/kq) = 
THQ x BWa x AT, 

EF, x EDo[ (&- x 
IRS0 1 

) + (- x 
SA, x AFx ABS 1 IRA 

) + (---XL--e)1 
0 lO%g/kg RfDo lObg/kg RfDl VF' s 

Equation 4-4: Combined Exposures to Noncarcinogenic Contaminants in Industrial Soil 

Tap Water Eauations: 

Equation 4-5: Ingestion and Inhalation Exposures to Carcinogenic Contaminants in Water 

C(ug/L) = 
TR x ATcx lOOOug/mg 

EF, [ ( IE'Qj x CSFo) + (VFW x InhFadj x CSFi) ] 

Equation 4-6: Ingestion and Inhalation Exposures to Noncarcinogenic Contaminants in Water 

C(ug/L) = 
THQ x BWa x ATn x lOOOug/mg 

IRW 
EF, x ED= [ ( ") + ( 

VF, x IRA, 

RfD, RfD, )I 

Air Eauations: 

Equation 4-7: Inhalation Exposures to Carcinogenic Contaminants in Air 

C(ug/m3) = 
TR x ATcx lOOOug/mg 
EF, x InhF,, x CSF, 

Equation 4-8: Inhalation Exposures to Noncarcinogenic Contaminants in Air 

C(uglm3) = 
THQx RfD, x BWa x ATn x 1000ug/mg 

EF, x ED= x IRA, 

Footnote: 
Wse VF, for volatile chemicals (defined as having a Henry’s Law Constant [atm-m’/mol] greater than 10m5 and a molecular 
weight less than 200 grams/mol) or PEF for non-volatile chemicals. 
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SOIL-TO-AIR VOLATILIZATION FACTOR (VF,) 

Equation 4-9: Derivation of the Volatilization Factor 

where: 

Parameter 

VFs 

D.4 

Q/C 

T 

Pb 

@a 

n 

@W 

Ps 

Di 

H 

H 

QV 

KLI 

KCIC 

f 05 

VFs(m3/kg) = (Q/i) x 
(3.14 x DA x Z')l" 

(2 x P, x DA) 
x 10-4(m2/cm2) 

DA = [(O:"'3DiH' + Q~'3Dw)/n2] 

pBKd +*Ow + O,H' 

Definition (units) 

Volatilization factor (m’/kg) 

Apparent difmsivity (cm*/s) 

Inverse of the mean cont. at the center of a 
OS-acre square source (g/m’-s per kg/m’) 

Exposure interval (s) 

Dry soil bulk density (g/cm3) 

Air filled soil porosity (LJL,,,) 

Total soil porosity (L,,JL,iL) 

Water-filled soil porosity (L,,fi,J 

Soil particle density (g/cm’) 

Diffisivity in air (cm*/s) 

Henry’s Law constant (atm-m’/mol) 

Dimensionless Henry’s Law constant 

Difti.tsivity in water (cm*/s) 

Soil-water partition coefficient (cm’/g) = &,f,, 

Soil organic carbon-water partition coefficient (cm3/g) 

Fraction organic carbon in soil (g/g) 

Default 

__ 

68.81 

9.5 x lo8 

1.5 

0.28 or n-O, 

0.43 or 1 - (pdp,) 

0.15 

2.65 

Chemical-specific 

Chemical-specific 

Calculated from H by multiplying by 41 
(USEPA 1991a) 

Chemical-specific 

Chemical-specific 

Chemical-specific 

0.006 (0.6%) 
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SOIL SATURATION CONCENTRATION (sat) 

Equation 4-10: Derivation of the Soil Saturation Limit 

sat = 2 (Kdpb + Ow + H'Od) 

Parameter 

sat 

S 

Pb 

H 

H 

Definition (units) 

Soil saturation concentration (mgkg) 

Solubility in water (mg/L-water) 

Dry soil bulk density (kg/L) 

Total soil porosity (L,,JL,,,) 

Soil particle density (kg/L) 

Soil-water partition coefficient (L/kg) 

Soil organic carbon/water partition coefficient (L/kg) 

Fraction organic carbon content of soil (g/g) 

Water-filled soil porosity (L,,,fi,,,) 

Air tilled soil porosity (L,JL,,J 

Average soil moisture content 
@...Jk~d or L~~LJ 

Henry’s Law constant (atm-m3/mol) 

Dimensionless Henry’s Law constant 

Default 

-- 

Chemical-specific 

1.5 

0.43 or 1 -(pJp,) 

2.65 

&, x f,, (chemical-specific) 

Chemical-specific 

0.006 or site-specific 

0.15 

0.28 or n-O, 

0.1 

Chemical-specific 

H x 41, where 41 is a units 
conversion factor 
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SOIL-TO-AIR PARTICULATE EMISSION FACTOR (PEF) ’ 

Equation 4-11: Derivation of the Particulate Emission Factor 

PEF(m3/kg) = Q/C x 3600slh 

0.036 x (1-V) x (UJUJ3 x F(x) 

Parameter Definition (units) 

PEF Particulate emission factor (m3/kg) 

Default 

1.316 x 10’ 

Q/C Inverse of the mean concentration at the center 
of a OS-acre-square source (g/m’-s per kg/m’) 

90.80 

V Fraction of vegetative cover (unitless) 0.5 

U” Mean annual windspeed (m/s) 4.69 

U, Equivalent threshold value of windspeed at 7 m (m/s) 11.32 

F(x) Function dependent on U,,,&J, derived using 
Cowherd (1985) (unitless) 

0.194 
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;:, VSldll ,_ 
SFo ‘R1Do. Sfl men O&3. CASNO. 

fm0ncg-d) wwwJ) wmonco~ @+Qwa Cadie ‘+ 

PRELIMINARY REMEDIATION GOA$ (PROS) 

Re3id8ntial Iridumltal hnblent Air T4p Water 
soil m&a ~~mw wmw &?4 

SOIL SCREENING LEVELS 
MigmUon.to Qmkmd Waler 

DAFW OAF1 

Cam OWWI) 

8.7E-m I 4OE-03 I 9.7E-M r 4.OE.03 r 0 3058ow-I Acephate 56E+Ol CC 2.8E+02 w 7.7E-01 .z,. 7.7E+OO ,w 
7.7E-Ca I 2SEU3 4 1 75.07.0 Acetaldehyde l.lE+Ol (a- 23E+Ol CC* 8.7E-01 ,w 1.7E+OO m 

2.OE-02 l 2.OE.02 r 0 0, wwz-t Acetochlor 1.2E+03 nc 1.8E+04 IY 7.3E+Ol I*: 7.3E+O2 TY: 
l.OE-01 I l.OE.01 r 1 0744.1 Acetone 1.6E+03 K 6.2E+03 TY 3.7E+02 CC 6.lE+O2 M: 1.6E+Ol 8.OE-01 
50E-04 h II OE-04 r 0 01 7508.5 Acetone cyanohydrin 4.9E+Ol IX: 7.OE+02 nc 2.9E+OO nc 2.9E+Ol nc 
S.OE-m x 1.7E-02 / 1 75-05-8 Acetonttrile 2.7E+02 K 1.7E+03 ne 6.2E+Ol n: 7.9E+Ol ,.z 
, 0601 1 5.7E-08 I , 88-88-2 Acetophenone 4.9E-01 m 1.6E+OO nc 2.lE-02 m 4.2E-02 no 

1.1E.01 0 ,.3E-02 , ,.,E-0, , 1.3E.cQ r 0 o., 50584-w-e Acifluorfen 4.4E+OO cc+ 2.2E+Ol C(I 6.lE-02 ca 6.lE-01 a 
2.OEM h 5.7E-06 I ( 107424 Acrolein 1 .OE-01 IX: 3.4E-01 nc 2.lE-02 nc 4.2E-02 ,w 

4BE+Jo I 2.OE-01 i 4.6E+OO i 2 OE.04 r 0 01 79-O%, Acrytamide l.lE-01 ca 5.4E-01 .X 1.5E-03 ea 1.5E-02 ca 
S.OE.01 I 2.OE.04 t 0 0.1 7s,o-7 Acrylic acid 2.9E+04 IK: l.OE+O5 ~MI: l.OE+OO w 1.8E+O4 TY: 

5.4E.0, I l.0E.m h 2.4E.0, I 5.7E-94 i , 107-13-I Acrytonitrtle 2.1E-01 ca. 5.lE-01 ca- 2.8E-02 ca* 3.9E-02 CC 
1IlEd2 h t.OE-02 l 8.OE-02 r 1 OE-02 r 0 0.1 rw~~-a Alachlor 6.OE+OO co 3.lE+Ol ca 8.4E-02 ca 8.4E-01 .X 

ME-01 l 1 SE-01 r 0 0.1 159634.5 Alar 9.2E+03 K l.OE+05 max 5.5E+02 nc 5.5E+03 TW: 
l.OE-M l 1 OE-93 r 0 0.1 llbo8-3 Aldicarb 6.lE+Ol nc 8.8E+02 nc 3.7E+OO nc 3.6E+Ol nc 
,OE-M l lOEU3 r 0 0.l 1 &uI-s-94 Aldicarb s,ulfone 6.lE+Ol nc 8.8E+02 ne 3.7E+OO ry: 3.6E+Ol w 

17EtOl / 3.OE-05 i 1.7E+Ol I 3.OE-05 , 0 0.1 30900.2 Aldrtn 2.9E-02 c.,. 1.5E-01 a 3.9E-04 a 4.OE-03 ca 5.OE-01 2.OE-02 
25E-01 I 2 SE-01 , 0 01 558564-8 Ally 1.5E+04 ry: l.OE+05 IMX 9.lE+02 rr 9.lE+03 wz 
5.OE-a3 I 5 OEUI r 0 01 107-1.3-e Ally1 alcohol 3.1E+02 I)(: 4.4E+03 nc 1.8E+Ol nc 1.8E+02 nc 
50E-02 x 2 9Eb( / 0 01 I 07-05. I Ally1 chloride 3.OE+03 ,,c 4.3E+04 IV 1 .OE+OO CC 1.8E+03 N 
lOE+OO n 1.4E.W n 0 7429.805 Aluminum 7.6E+04 x 1 .OE+O5 max 5lE+OO nc 3.6E+O4 11c 
40E-04 I 0 20859-73-8 Aluminum phosphide 3.1E+Ol ry: 8.2E+O2 nc 1.5E+Ol w 
30E-04 I 3 OE-04 r 0 01 6745529.4 Amdro 1.8E+Ol nc 2.6E+02 PC l.iE+OO IV l.lE+Ol nc 
9OE-m i 9 OE-93 r 0 01 &M-,2-8 Ametryn 5.5E+02 nc 7.9E+03 ry 3.3E+Ol IK 3.3E+O2 nc 
7.OE-02 h 7 0E-m r 0 01 591-27-5 m-Aminophenol 4.3E+03 ,X 6.2E+04 ry: 2.6E+02 nc 2.6E+O3 nc 
2.OE-05 h 2.OE-05 r 0 0, 5w.24.5 4-Aminopyridine 1.2E+OO nc 1.8E+Ol nc 7.3E-02 “.z 7.3E-01 nc 
25E-@3 b 2.5E-&3 r 0 01 330(19-w Amitraz 1.5E+02 (1~ 2.2E+03 “c 9.lE+OO nc 9.lE+Ol IX 

29EU2 i 7(yY-4,.7 I Ammonia l.OE+02 11c 
2.OEal / 0 01 7773-o&0 Ammonium sulfamate 1.2E+04 nc l.OE+05 rrmx 7.3E+03 IW: 

57E-M i 7.OEM n 5.7E-03 r 2.9E-04 / 0 0.l 62-53.3 Aniline 8.5E+Ol ca- 4.3E+O2 u,* l.OE+OO IU 1.2E+Ol UI* 

4OE-04 I 0 7UOC350 Antimony and compounds 3.lE+Ol nc 8.2E+02 nc 1.5E+Ol CC 5.OE+OO 3.OE-01 

SOE-04 h 0 1314-609 Antimony pentoxide 3.9E+Ol nc l.OE+03 IX: 1.8E+Ol nc 

OOE-04 h 0 2830074.5 Antimony potassium tartrate 7.OE+Ol N: 1.8E+O3 TW: 3.3E+Ol VIC 

.OE-04 h 0 1332-81.6 Antimony tetroxide 3.tE+Ol K 8.2E+02 ne 1.5E+Ol nc 
4OE-04 h 5.7E-05 I 0 1309844 Antimony tdoxide 3.lE+Ol rw: 8.2E+O2 ,w 2.lE-01 nc 1.5E+Ol ,X 
1.3E-02 / I .3EU? r 0 0.1 74,15-24-5 Apollo 7.9E+02 K l.lE+O4 IX 4.7E+Ol (y: 4.7E+02 wz 

2.5E-(n I S.OE.02 h 2.5E-02 I S.OE-02 r 0 0, 1~5%9 Aramite 1.9E+Ol u 9.9E+Ol a 2.7E-01 .X 2.7E+OO ca 
3.OE-04 I 0 0.03 7440-362 Arsenic (noncancer endpoint) 2.2E+Ol nc 4.4E+02 K 

l.SE+OO I 3.OEQ4 I 1.5E.01 i 0 0.03 7440-39-2 Arsenic (cancer endpoint) 3.9E-01 c,v 2.7E+OO CZN 4.5E-04 u 4.5E-02 C(I 2.9E+Ol 1 .OE+OO 

1.4E-05 / 0 779.-42-l Anine (see arsenic for cancer endpoint) 5.2E-02 nc 
9.OE.W 1 9.OEQS r 0.l ~ITUE+Z.O Assure 55E+02 r.z 7.9E+O3 m 3.3E+Ol C.Z 3.3E+O2 m 
5.0~.02 I 5.0&02 r 0 0.1 3337-71.1 Asulam 3.1 E+03 IX: 4.4E+04 nc 1.8E+02 nc 1.8E+O3 M 

22E-al h 3.5E.02 h 22bOl r 3 5EU2 r 0 0, ,9,2-Z&9 Atrazine 2.2E+OO ea l.lE+Ol .X 3.lE-02 co 3.OE-01 ca 

4.OE64 I 4.OE.04 r 0 01 7~51-41-2 Avermectin Bl 2.4E+Ol w 3.5E+02 IY 1.5E+OO K 1.5E+Ol M 

tiE.0, i l.lE.01 I 0 0.1 lcw?c?-3 Azobenzene 4.4E+OO CII 2.2E+Ol C* 6.2E-02 = 6.lE-01 ca 
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PRELIMINARY REMEDIAlION GOALS (PROS) SOIL SCREENING LEVEL: 

SF0 mco sn mol. 0 ab. CASNO. 
Migration lo Gtc4md Water 

Resldenual lndusldal 

WW%la) mxvM4 

Allaem Air 

wtwNl4 

DCIF!i!a 
PWkH) 

Tap Water OAF1 

csoll9 6ou mQw 6dl wm) (WI WV ~~9) IWW 

7.OE-02 1 l.4E-01 h 0 7440343 Barium and compounds 
40E-93 i 

5.4E+O3 nc l.OE+05 MX 5.2E-01 nc 2.6E+O3 r,c 1.6E+03 8.2E+Ol 
4.OE-G-3 r 0 0.1 lW26, Ww 2.4E+02 

3.OE-92 i 
mz 3.5E+03 nc 1.5E+Ol m 1.5E+02 nc 

3.OE-02 r 0 0.1 43121435 Bayleton 1.8E+03 IK 2.6E+04 nc l.lE+02 ,I.Z l.lE+O3 ry: 
2.5E-02 i 2.5E-Cc? r 0 0.t 08358-37-5 Baythroid 1.5E+03 ne 2.2E+04 nc 9.1E+Ol IX: 9.lE+02 N: 
3.OE-01 / 3.OE-01 r 0 0.1 Iae,-40-I Benefin 1.8E+04 
S.OE-M , 

nc l.OE+05 IMX l.lE+03 lu: i.lE+04 w 
S.OE.02 r 0 0.t ,780.-35-2 Benomyl 3.1E+03 nc 4.4E+04 nc 1.8E+O2 IX: 1.8E+03 (w: 

30E-02 I 3.OE-W r 0 0.1 25057-89-0 Bentazon 1.8E+03 nc 2.6E+04 nc l.lE+02 M: l.iE+03 1(c 
1 OE-01 / t.OE.0, r 0 0.1 10052-7 Benzaldehyde 6.1E+03 

5.5E42 I 
nc 8.8E+04 w 3.7E+O2 N: 3.6E+03 m: 

3.OE-M n 2.7E-02 I ,.?Ea n 1 71-u-2 Benzene 6.5E-01 ecu* 1.5E+OO a* 2.5E-01 c.+ 3.5E-01 ca. 3.OE-02 
2.3Et02 1 

2.OE-03 1 
3.OE-93 i 23E+M / SOE-03 r 0 o., 92-87-5 Benzidine 2.lE-03 = l.lE-02 .x 2.9E-05 a 2.9E-04 ca 
d.OE+OO I I.oE+w r 0 0, 15554 Benzoic acid 1 .OE+05 max l.OE+05 max 1.5E+04 ne 1.5E+05 Ix: 

13E+01 I 
4.OE+02 2.OE+Oi 

,.3&O, , 0 0.1 W-07-7 Benzotrichloride 3.7E-02 ca 1.9E-01 ca 5.2E-04 ca 5.2E-03 ,x 
3.OE-0, h 3.OE-01 r 0 01 ,005,-s Benzyl alcohol 1.8E+04 m l.OE+05 rrmx l.lE+03 11c l.lE+04 ,x 

1 7E-01 i 1.7E-01 r , 100-44-7 (Benzyl chloride / 8.9E-01 ca 2.3E+OO ~a 4.OE-02 ca 6.6E-02 ca 1 
20Em I 9.4E+00 i 5.7E.05 I o 74404-7 Beryllium and compounds 1.5E+02 m 2.2E+03 ca- 8.OE-04 ~a* 7.3E+Oi m 6.3E+Ol 3.OE+OO. 
l.OE-04 / 1 OE.04 r 0 0.1 14145-2 Bidrin 6.1E+OO nc 8.8E+Ol nc 3.7E-01 m 3.6E+OO 11c 
,.5E-02 i ,.5E-02 r 0 0, wnwo4.~ Biphenthrin (Talstar) 9.2E+02 K 1.3E+04 nc 5.5E+Ol nc 5.5E+02 no 
5.0~~02 I S.OE-(a r , 92-524 l,l-Biphenyl 3.5E+02 eat 3.5E+O2 8a.t 1.8E+O2 nc 3.OE+02 TY: 

,,E+m I ,.ZE+W / , 11,444 Bis(2-chloroethyl)ether 2.1E-01 ca 6.2E-01 ca 5.8E-03 ca 9.8E-03 ca 4.OE-04 2.OE-05 
70E-02 h .lOE-02 I 35E-02 h 4OE.02 r , 109-80, Bis(2xhloroisopropyI)ether 2.9E+OO ca 8.lE+OO .x 1.9E-01 m 2.7E-01 ca 
22E+O2 / 22E+02 i 1 542aa1 Bis(chloromethyl)ether 1.9E-04 ca 4.4E-04 ea 3.1E-05 m 5.2E-05 C(I 
70E-02 h 4.OE-02 I 3 SE-02 h 40E-02 r , 103~.3@, Bis(2-chloro-1 -methylethyl)ether 2.9E+OO C(I 8.1 E+OO cs 1.9E-01 a 2.7E-01 cd 
,4E-02 I 20E-02 i ,602 r 2 2E.02 r 0 0.1 ,,7-91.7 Bis(2-ethylhexyl)phthalate (DEHP) 3.5E+Ol ~a* 1.8E+02 ca 4.8E-01 ca 4.8E+OO ca 

5OE-02 I 5.OE-a2 r 0 0.1 .3005-7 IBisphenol A 13.1 E+03 nc 4.4E+04 w 1.8E+02 IX 1.8E+03 M: 1 
9OE-02 i 5.?E-o3 h 0 0, 7440-42-8 1 Boron 15.5E+03 nc 7.9E+04 ne 2.1 E+Ol nc 3.3E+03 TY: 1 

2 OE-04 h 0 0.1 7837-07-2 IBoron trifluoride I 7.3E-01 11c I 
20E-02 n 2.9E.M n , 108.w , IBromobenzene [2.8E+01 nc 9.2E+Ol rw: l.OE+Ol vw 2.OE+01 Iv ( 

6.2E.02 I Z.OE-02 , 92E-02 r 20E-02 r 1 7527-4 IBromodichloromethane I l.OE+OO ca 2.4E+OO ca l.lE-01 ca 1.8E-01 c(~ 1 6.OE-01 3.OE-02 
79E.M I 20E.02 i 3.9E-M I 2.OE-02 r 0 0.1 75-25-2 IBromoform (tribromomethane) I6.2E+Ol ~a. 3.1E+02 ~11. 1.7E+OO UI* 8.5E+OO C(I. 1 8.OE-01 4.OE-02 

,.4EdX I ,..E-03 i , 74-83-9 IBromomethane (Methyl bromide) l.OE-02 
0 0, 101-55-3 14-Bromophenyl phenyl ether 

/3.9E+OO N: 1.3E+Ol IY: 5.2E+OO nc 8.7E+OO no 1 2.OE-01 
I 

50E-L% h 

2.OE-02 I 

20Ea? , 

5 OE03 , 0 0, 2104-98-3 (Bromophos - 
IBromoxynil 

13.1E+02 M 4.4E+03 K 1.8E+Ol K 1.8E+02 
II .2E+03 

4 
2.OE-m r 0 0.1 ,eas-a.5 nc 1.8E+04 nc 7.3E+Ol w 7.3E+02 N 1 
2.OE.02 r 0 0, ,6.39-88-2 IBromoxynil octanoate 11.2E+03 rw: l.8E+04 nc 7.3E+Ol nc 7.3E+02 w 1 

l.BE+OO , f 8E+OQ i 1 108990 1,3-Butadiene 3.5E-03 ca 7.6E-03 a 3.7E-03 c(t 6.2E-03 ca 
1.0601 i 1 .OE-0, r 0 0.1 n.38.3 1 -Butanol 6.1E+03 M: 8.8E+04 IU 3.7E+02 IX 3.6E+03 w 1.7E+Oi 9.OE-01 
5.OE-02 / 5.OE-a2 r 0 0.1 2008-41-5 Butylate 3.1 E+O3 nc 4.4E+04 nc 1.8E+02 IX: 1.8E+O3 IX: 
lOE-02 n ,.OE42 r 1 104-5,-o n-Butylbenzene 1.4E+02 nc 2.4E+02 SII, 3.7E+Ol w 6.lE+Ol nc 
l.OE-02 n 1.OE-w , , 135-98-8 set-Butylbenzene l.lE+02 K 2.2E+02 ,a, 3.7E+Ol nc 6.1E+Ol m 
l.OE.02 n 1.OE.02 r 1 W-03-0 tert-Butylbenzene 1.3E+02 II: 3.9E+02 .a, 3.7E+Ol lu: 6.lE+Ol IK 
2.OE-01 I ZOEOI r 0 o., 9565-7 Butyl benzyl phthalate 1.2E+04 nc l.OE+05 max 7.3E+02 nc 7.3E+03 M: 9.3E+02 8.1E+02 
l.OE+OO I f .OE*W r 0 0.1 9570-l Butyiphthalyl butylglycolate 6.lE+04 nc l.OE+05 max 3.7E+03 vw 3.6E+04 IK 
3.OEU3 h 3.OE-m , 0 0.1 ?wo-5 Cacodylic acid 1.8E+02 nc 2.6E+03 n: l.lE+Ol ry: l.lE+02 nc 
5.OE44 I 6.3E+00 I 0 0.001 7440-43-9 Cadmium and compounds 3.7E+Ol IW 8.lE+02 (r l.lE-03 cd 1.8E+Ol N 8.OE+OO 4.OE-01 

‘CAL-Modified PRG’ (PEA, 1994) 9.OE+OO 
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5.OE-01 I S.OE-01 r 0 0.1 1osace Caprolactam 3.1E+04 
O.BE-03 I, 2.OE-93 , 

nc l.OE+05 rna~ 1.8E+03 r)(: 1.8E+04 ry: 
BEE-93 , 2.OE-03 r 0 0.1 2‘25-081 Captafol 

35E-03 h 
5.7E+Ol ~a.0 2.9E+02 cv 7.8E-01 ~a.0 7.8Ei.90 a** 

13E.01 I 3.5E-m r 13E4, r 0 0.l 133~OE2 Captan 1.4E+O2 ca* 7.OE+02 ca 1.9E+OO w, 1.9E+Ol a 
l.OE-0, b 1.1E-9, I 0 0.1 W-25-2 Carbaryi 6.1E+03 nc 8.8E+04 

2.9E-02 h 
nc 4.OE+O2 TW: 3.6E+03 ,w 

20E-M I 0 01 w-74-a Carbazole 2.4E+Ol ca 1.2E+02 = 3.4E-01 cd 3.4E+OO c., 
5.OE-93 1 6.OE-W Carbofuran 

6.OE-01 3.OE-02 
r 0 01 t553-o-2 3.1 E+02 nc 4.4E+03 nc 1.8E+Ol w 1.8E+02 rr 

t.OE-01 I 2.OE-01 / 1 75-15-O Carbon disulfide 3.6E+02 
13E.01 I ,.OE-0. , 53E.02 i 7.OE-M r , Carbon tetrachloride 

nc 7.2E+02 ~a, 7.3E+02 K l.OE+03 nc 3.2E+Oi 2.OE+OO 
5623-5 2.4E-01 a-* 5.3E-01 c,,. 1.3E-01 cd. 1.7E-01 C.,. 

,.OE-02 I I .OE-UZ 55285,4-a Carbosulfan 
7.OE-02 3.OE-03 

r 0 0.1 6.1E+02 nc 8.8Ei03 nc 3.7E+Ol K 3.6E+02 nc 
l.OE-01 I 1 .OE-01 r 0 01 5234-e-9-4 Carboxin 6.1E+03 nc 8.8E+04 nc 3.7E+02 
,.5E-92 I 1 SE-02 r 0 0.l 133-904 Chloramben 

m 3.6E+03 nc 
9.2E+02 nc 1.3E+04 nc 5.5E+Ol w 5.5E+02 nc 

4.OE-0, h 4.OE-9, , 0 01 115.752 Chloranil 1.2E+OO ca 6.1E+OO a 1.7E-02 a 1.7E-01 ca 
35E-01 , 5.OE44 I 35E-01 I 2.OE-W i 0 0.04 ,2780-w-e Chlordane 1.6E+OO c.. l.lE+Ol a* 1.9E-02 m* 1.9E-01 ~a. 

2.OEd2 I 
1 .OE+Ol 

Z.OE-02 8098~.32-4 Chlorimuron-ethyl 
5.OE-01 

r 0 0, 1.2E+03 nc 1.8E+04 w 7.3E+Ol 11c 7.3E+02 IW: 
l.OE-01 1 5.7E-05 n 7702-50-5 Chlorine 2.1E-01 w 

5.7E-05 , ,004~~-4 Chlorine dioxide 2.1E-01 IX: 
1 107-204 Chloroacetaldehyde 

Z.OE-03 h 2.oE-co r 0 o., 7*,1-e Chloroacetic acid 1.2E+02 ry: 1.8E+03 IX: 7.3E+OO w 7.3E+Ol ~1 
&BE-08 r 88E-w I 1 532.274 P-Chloroacetophenone 3.3E-02 ry: l.lE-01 nc 3.1E-02 K 5.2E-02 ne 
IOE-M I 4 OE-03 r 0 0.1 ,0&47-8 4Chloroaniline 2.4E+02 ,w 3.5E+03 TY: 1.5E+Ol nc 1.5E+02 IX: 7.OE-01 3.OE-02 
2.0&02 I 1.7&u? ” 1 ,0(1-90.7 Chlorobenzene 1.5E+02 rw: 54E+02 K 6.2E+Ol w l.lE+O2 w 1 .OE+OO 7.OE-02 

27E-01 h 2.OE-02 I 2.7E-01 h 2 OE-02 r 0 0.1 510-15-a Chlorobenzilate 1.8E+OO ea 9.1E+OO a 2.5E-02 a 2.5E-01 ca 
Z.OE-0, h 2.OE-01 , 0 01 74.11.3 p-Chlorobenzoic acid 1.2E+04 ry: l.OE+05 mx 7.3E+02 K: 7.3E+03 (y: 
Z.OE-92 h 2.OE.02 r 0 0.1 95&3-5 4-Chlorobenzotriffuoride 1.2E+03 rr 1.8E+04 ry: 7.3E+Ol IX: 7.3E+O2 rr 
.?OE-02 h 20EM h 1 128-99-a 2-Chloro-1,3-butadiene 3.6E+OO w 1.2E+Ol w 7.3E+OO w 1.4E+Ol m: 
40E-0, h 4.OE-Ol , 1 ,088~ 1 Chlorobutane 
,4E+O, r 

4.8E+02 M, 4.8E+02 ~a, 1.5E+03 m 2.4E+03 or 
llE+Ol I 1 7588-3 e 1 Chloro-1 .l-diiluoroethane (HCFC-142b) 3.4E+02 ~8, 3.4E+O2 IN 5.2E+O4 nc 8.7E+O4 TY: 

,1E+Ol r 14E+Ol / 1 75-456 Chlorodifluoromethane 3.4E+02 ~a, 3.4E+02 aa, 5.1E+O4 w 8.5E+O4 rw: 
29E-03 n 4OE.0, n 29E-M r 2.9E+W / 1 75-w-3 Chloroethane 3.OE+OO CII 6.5E+OO ~a 2.3E+OO a 4.6E+OO CII 

1 11075-8 P-Chloroethyl vinyl ether 
S,E-93 i 1 OE-02 I B.lE-02 i &BE-95 n 1 87-60-3 Chloroform 2.4E-01 ~a-* 5.2E-01 a.0 8.4E-02 c(I** 1.6E-01 c(I** 6.OE-01 3.OE-02 
, 3E-02 h 83E-93 h 8.6E-32 n 1 74-87-3 Chloromethane 1.2E+OO ca 2.7E+OO ea l.lE+OO es 1.5E+OO ea 
5.BE-0, h 5.BE-01 r 0 0.1 9488-2 4-Chloro-2-methylaniline 8.4E-01 a 4.3E+OO M 1.2E-02 = 1.2E-01 ca 
&SE41 h .EE-Ol r 0 0.1 3tw-w-3 4-Chforo-2-methyfaniline hydrochloride l.lE+OO a 5.4E+OO ca 1.5E-02 ca 1.5E-01 ca 

lt.OE-02 4 8OE-m r 1 9,ea-7 beta-Chloronaphthalene 3.9E+O3 nc 2.7E+O4 K 2.9E+02 IX: 4.9E+O2 w 
2.5E-02 h 2.5032 r r 1 55.73-3 o-Chloronitrobenzene 8.1E+OO ca 2.3E+Ol a 2.7E-01 a 4.5E-01 cn 
l.llE-02 h 1.8E-02 r r 1 ,llsoo5 p-Chloronitrobenzene l.lE+Ol ca 3.2E+Ol a 3.7E-01 u 6.2E-01 m 

5OE-m 1 5.OE.W , 1 9557-11 2-Chlorophenol 6.3E+Ol K 2.4E+O2 ry 1.8E+Ol rr 3.OE+Ol w 4.OE+OO 2.OE-01 
2.9E-op r 2.9E-W h , 75236 2Chloropropane 1.7E+02 m 5.9E+62 mc l.OE+O2 IX 1.7E+O2 m 

$.,E4I2 h 1.5E.02 I 1.iE-m r l.SE-CQ r 0 0.1 1887-458 Chlorothalonil 4.4E+Ol u,* 2.2E+O2 ea. 6.1E-01 we 6.1E+OO CO* 
Z.OE-02 i 20E-02 r 1 9549-5 o-Chlorotoluene 1.6E+02 nc 5.7E+02 ne 7.3E+Ol w 1.2E+O2 rr 
20E-91 I 2.OE-01 , 0 0.1 to,-*,-3 Chlorpropham 1.2E+O4 w l.OE+O5 llyx 7.3E+02 K 7.3E+O3 ry 
3.M.03 I 3.OE.03 r 0 0.1 292168.2 Chlorpydfos 1.8E+02 K 2.6E+03 (IC l.lE+Ol ry: l.lE+02 n: 
1.0602 h t OE-02 , 0 0.1 5595-,3-a Chlorpyrifos-methyl 6.1E+02 nc 8.8E+03 rr 3.7E+Ol ry. 3.6E+02 11c 
s.OEu? I 5.OE-CQ , 0 0.1 04902.724 Chlorsuffuron 3.1E+03 ry: 4.4E+04 IX: 1.8E+02 ry: 1.8E+O3 ,w 
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PRELIMINARY REMEDIAlJON GOALS (PROS) 

SF0 moo ,* SFI fm O&m. CA&k: Rr0idenUal 
1 mKYw4 

Industrial 
bkt%l-d) 

AInlient Air 
wwMl4 hww4-3 Ca& 

Tap Water 
,^ 

: Ed maw f3on tmonco) &W-Q) hvv 

SOIL SCREENING LEVEL! 
Migration to Qmund Water 

bAF20 bffl 

h%) IMP) 

0.OE.04 h 0 OE-04 r 0 0.1 ~OZ~B-SW Chlorthiophos 4.9EiOl nc 7.OEi02 nc 2.9EiOO ne 2.9E+Ol w 
42EtOl I 0 Total Chromium (1:6 ratio Cr VI:Cr Ill) 2.1Ei02 ea 4SEi02 ,x 1.6E-04 c,, 

1.5E*00 I wwxw Chromium Ill 
3.8EiOl 2.OEiOO 

l.OE+OS mar l.OEi05 wx O.OE+OO 5.5Ei04 ry: 
3.OE-m , 2.9E+02 I 0 iwwo-9 Chromium VI 3.OEiOl cu.* 6.4EiOl cs 2.3E-05 a l.lEi02 nc 

‘CAL-Modiied PRG” (PEA, 1994) 
3.8EiOl 2.OEiOO 

2.OE-01 1.6E-01 
BOE-02 n 744040.4 (Cobalt 14.7Ei03 nc l.OEi05 max 2.2Ei03 IK 

22E+OO i 0 8007-452 ICoke Oven Emissions I Rll=-03 u1 I 
3.7~.02 h 0 74404043 Copper and compounds 2.9Ei03 11c 7.6E+O4 IX: -“- 

l.QEtoo h 
1.4Ei03 no 

l.gE+W , 1 122-73-9 Crotonaldehyde 5.3E-03 .Z l.lE-02 ca 3.5E-03 es 5.9E-03 ca 
l.OE-01 , I tE-01 , , 9a024 Cumene (isopropylbenzene) 1.6Ei02 nc 5.2Ei02 

84E-0, h 
nc 4.OEi02 nc 6.6Ei02 I)C 

2.OE-m h B.,E-01 , 2.OE-m r 0 0.1 2172548.2 Cyanazine 5.8E-01 
2.OE.m I 

cn 2.9EiOO ca 8.OE-03 .x 8.OE-02 u1 
8.6E.C4 I ( 74-90-0 Cyanide and compounds l.lE+Ol ru: 3.5EiOl nc 3.1E+OO K 6.2EiOO ,w 

4.OE-02 I 4.OE.02 r I 40-19-5 Cyanogen 1.3Ei02 nc 4.3Ei02 nc 1.5Ei02 B,.Z 2.4Ei02 ne 
9.0~~02 I 90E-02 r I 50860-3 Cyanogen bromide 2.9Ei02 nc 9.7Ei02 nc 3.3Ei02 nc 5.5Ei02 nc 
5.OE-02 / 

5.7E+OO , 

50E+OO , 

5.OE-02 , 1 

5.7E+OQ n , 

50677.4 ICyanogen chloride 11.6Ei02 IX: 5.4E+O2 
ICyclohexane 

nc 1.8E+O2 nc 3.OEi02 K 1 
110-52-7 1.4Ei02 ~a, 1.4Ei02 ,111 2.1Ei04 ,w 3.5E+04 N: 

5 O&cm r 0 0.1 ~oao.+.t ICyclohexanone 1 l.OE+OS MX l.OEi05 IMI 1.8Ei04 ,x 1.8Ei05 nc 1 
20E-01 / 

5.OE-W I 

1 OE-02 , 

2.OE.01 r 0 0.1 100-91-0 Cyclohexylamine 1.2E+O4 nc l.OEi05 msr 7.3E+02 ,x 7.3Ei03 11c 
5 OE-03 r 0 0.1 OMOW-B CyhalothrinMarate 3.1Ei02 nc 4.4Ei03 I)(: 1.8E+Ol nc 1.8Ei02 ru: 
1 .OEU? r 0 0.1 5231507.5 Cypermethrin 6.1 Ei02 nc 8.8E+O3 ne 3.7E+Ol rw: 3.6E+O2 11c 

75E-03 / 7.5E.a3 r 0 0.1 6~215-27.8 Cyromazine 4.6Ei02 K 6.6E+O3 m 2.7E+Ol IX 2.7Ei02 11~ 
l.OE-02 , 1 .OEd2 , 0 0.1 lW81.32-1 Dacthal 6.1Ei02 nc 8.8Ei03 TY: 3.7E+Ol nc 3.6Ei02 IW: 
3.OE-02 i 3 OE-02 r 0 0.1 75880 Dalapon 1.8Ei03 n 2.6Ei04 nc l,lE+O2 ,x l.lEi03 K 
25E-Ct2 , 2.5E02 r 0 0.1 ww-8 Danitol 1.5Ei03 r.~ 2.2Ei04 IX: 9.1EiOl ry: 9.1Ei02 11c 

24E-01 / 24E.01 , o- 0.03 72-54-S DDD 2.4E+OO c11 1.7E+Ol u 2.8E-02 u 2.8E-01 ,x 1.6EiOl 
34E-01 i 34E-01 r DDE 

B.OE-01 i 
0 0.03 72-55-Q 1.7EiOO ,x 1.2EiOl .x 2.OE-02 ea 2.OE-01 ca 5.4EiOl 3.OEiOO 

3.4E-01 , 5.OE-04 I 31E-01 , 5.OE.04 r 0 0.03 50-28-a , DDT 1.7EiOO w 1.2EiOl a* 2.OE-02 ~a* 2.OE-01 w,. 3.2EiOl 2.OEiOO 
1 OE-02 , 1 .OE-02 r 0 0.1 11.33-1~5’ Decabromodiphenyl ether 6.1Ei02 nc 8.8Ei03 nc 3.7E+Ol TY: 3.6Ei02 nc 
40E-05 I 4 OE-05 r 0 0.1 0005-40.3 Demeton 2.4EiOO no 3.5EiOl nc 1.5E-01 wz 1.5EiOO IK 

E.lE.02 h 01E-02 r 0 o., 23m164 Diallate 8.OE+OO ca 4.OEiOl ca l.lE-01 a l.lE+OO .=, 
9.OE-04 h 9.0E-04 r 0 0.1 33341-5 Diazinon 5.5EiOl nc 7.9Ei02 I-G 3.3EiOO IX 3.3E+Ol ,x 
40E-m n 4OE-M r 1 13244-9 Dibenzofuran 2.9Ei02 ry: 5.1Ei03 m 1.5E+Ol w 2.4EiOl nc 
IOE-02 I 1 .OEU2 r 0 o., 108-37-S 1,4-Dibromobenzene 6.1E+O2 n.z 8.8Ei03 nc 3.7E+Ol ,x 3.6Ei02 ry: 

8.4E-02 i 2.OE-02 , 84E-02 r Z.OE-02 r 1 12ue-1 Dibromochloromethane l.lE+OO ca 2.7EiOO .x 8.OE-02 u 1.3E-01 ca 4.OE-01 2.OE-02 
l.lE+OO h 5.7E-05 , 2.4E.m h 5.7EdS I 1 90-12-0 1,2-Dibromo-3-chloropropane 4.5E-01 ca** 4.OE+OO ca.. 2.1E-01 IW 4.8E-02 Ed.. 

“CAL-Modified PRG” (PEA, 1994) 6.OE-02 9.6E-04 4.7E-03 
85E+Ot , 5.7E-05 r 7.7E-01 1 5.7E.C+ h 1 IW-9a4 1,2-Dibromoethane 6.9E-03 .ZS 4.8E-02 ~a* 8.7E-03 .x* 7.6E-04 CII 

1 OE-0, I 1 .OE.Ol r 0 0.1 M-74-2 Dibutyl phthalate 6.1Ei03 nc 8.8Ei04 nc 3.7E+O2 K 3.6Ei03 TY: 2.3E+03 2.7Ei02 
3.OE-02 , 3.OE.02 r 0 0.1 1910-00-9 Dicamba IIC 2.6Ei04 nc l.lEi02 n l.lEi03 rr 
90E.02 I 5.7E-m h 1 Qa50-I 1,2-Dichlorobenzene 3.7Ei02 se.1 3.7Ei02 .a, 2.1E+O2 ,x 3.7E+O2 IX 1.7EiOl 9.OE-01 
QOE.04 n 9.OE-04 r 1 541.751 1,8Dichlorobenzene 1.3EiOl nc 5.2EiOl nc 3.3EiOO K 5.5EiOO 11c 

24E-02 h 3.OE-02 n 2.2E-02 n 2.3E-01 , 1 103-m-7 1 ,GDichlorobenzene 3.4EiOO ca 8.1E+OO C(I 3.1E-01 a SOE-01 a 2.OEiOO 1 .OE-01 
45E.0, I 4.5E-01 r 0 0.1 91-94-l 3,3-Dichlorobenzkfine l.lE+OO u 5.5E+OO o 1.5E-02 .z, 1.5E-01 ,x 7.OE-03 3.OE-04 

30E.02 n 3.OE-02 r 0.1 9oaa* 4,4’-Dlchlorobentophenone 1.8Ei03 nc 2.6Ei04 w l.lE+O2 IIC l.lEi03 ,x 
QJE+W , 9.3E+OO h 1 784-41-O 1,4-Dichloro-2-butene 7.9E-03 a 1.8E-02 ca 7.2E-04 M 1.2E-03 ca 
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” .q _ I ? ,-,.,v&+f,.:” “$ 
SF0 6 l3lcxJ.*% .sfl : A(M 06bk cj& &* . --;:: Resldenuei lndustrlal .4rdmtAlr ‘Tap~Water 

r@qlqd) (fTgk@dy. I/(- ,(nl&J+)l cttdls, ’ ,- .,;, 1”. soil oww Wmml) N@w tuon) 
., x 

SOIL SCREENING LEVEL! 
Migration to Gf0Utd Waler 

OAF20 0~1 
, 

Mwl) bw%ll 

20E-01 / 5.7E.02 h , 75114 Dichlorodiiluoromethane 9.4E+Ol nc 3.1E+O2 IX 2.1E+O2 K 3.9E+02 nc 
1.OE.0, h 1.4E-01 h 1 7534-3 1 ,l -Dichtoroethane 5.9E+O2 w 2.lE+03 K 5.2E+O2 IX 8.1 E+02 IY: 2.3E+Ol 1 .OE+OO 

5.7EQ3 5.7E43 I ‘CAL-Modlfled PRG” 3.3E+OO ca 7.1E+OO a 1.2E+OO a 2.OE+OO cd 
9.,E.O2 I 3.OE-02 n S.lE-02 I 1.4E.W n 1 197db2 1,2-Dichloroethane (EDC) 3.5E-01 ~a- 7.8E-01 C(I. 7.4E-02 CII* 1.2E-01 c.. 2.OE-02 1 .OE-03 
S.OE-Ol i 9.OEQ1 I 1 BEOI i 9.OE-R? r 1 7535-4 1 .l -Dichloroethylene 5.4E-02 ~a 1.2E-01 ca 3.8E-02 w 4.8E-02 ca 6.OE-02 3.OE-03 

l.C&02 h 1.0E-02 r I 15659-2 1 ,P-Dichloroethylene (cis) 4.3E+Ol IY: 1.5E+02 nc 3.7E+Ol IV: 6,1E+Ol IX: 4.OE-01 2.OE-02 
Z.OE-02 i 2.OE.02 r , 150605 1,2-Dichloroethylene (trams) 6.3E+Ol nc 2.1E+O2 TY 7.3E+Ol nc 1.2E+02 1v 7.OE-01 3.OE-02 
30~.03 I 3.OEU3 r 0 01 12083-Z 2,4-Dichlorophenol 1.8E+02 TW: 2.6E+03 nc l.lE+Ol nc l.lE+02 w 1 .OE+OO 5.OE-02 
5.OE-W I 0.OEU3 , 0 01 wk?a 4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DE) 4.9E+02 K 7.OE+03 nc 2.9E+Ol K 2.9E+02 TY: 
tOE-92 / 1 .OEU? r 0 005 04-75-7 2,4-Dichlorophenoxyacetic Acid (2,4-D) 6.9E+02 nc 1.2E+04 K 3.7E-t-01 nc 3.6E+02 IY: 

B.SE-92 h l.,EM , S.SE-UZ r ,.lEa I , m-87-5 1,2-Dichloropropane 3.5E-01 a- 7.7E-01 cs 9.9E-02 a* 1.6E-01 a- 3.OE-02 1 .OE-03 
l.OEQl I 3.OE-m i l.IE-02 1 5.7E.cd I , 542-754 1 $Dlchloropropene 7.OE-01 ca 1.6E+OO ca 4.8E-01 a 4.OE-01 ca 4.OE-03 2.OE-04 

3.Me3 I 3 OEa , 0 01 S,623.9 2,3-Dichloropropanol 1.8E+02 (K: 2.6E+03 K l.lE+Ol nc l.lE+02 nc 
2.9E-0, I S.OE-(Y I 2.9E-01 r I .4E-04 1 0 0.1 (12-73-7 Dichlorvos 1.7E+OO a- 8.5E+OO L.* 2.3E-02 cn- 2.3E:Ol C(I* 
4.4E.0, I ME-01 r 0 0.1 ,,wz-2 Dicofol l.lE+OO .X 5.6E+OO ca 1.5E-02 C(I 1.5E-01 ca 

3.OE-02 h 5.7E-05 h 1 ??-73-8 Dicyclopentadiene 5.4E-01 K 1.8E+OO ,w 2.1E-01 nc 4.2E-01 or 
l.BE+O, 1 S.OE-95 I lSE+Ol I 5 OE-05 , 0 0.1 50-57.1 Dieldrin 3.OE-02 ca 1.5E-01 C(I 4.2E-04 a 4.2E-03 ca 4.OE-03 2.OE-04 

5.7E.m r 5.7E03 h0 01 112-34-5 Diethylene glycol, monobutyl ether 3.5E+02 ry: 5.OE+03 K 2.1E+Ol ry: 2.1E+02 IV 
Z.OE*W h 2.OEt00 r 0 0.1 ,,I-SO-0 Diethylene glycol. monoethyl ether l.OE+05 MX l.OE+O5 max 7.3E+03 ry: 7.3E+04 11c 
I (E-02 h l.,E-02 r.0 0.1 SWS4.5 Diethylformamide 6.7E+02 K 9.7E+O3 nc 4.OE+Ol nc 4.OE+02 nc 

12E-03 I e.oE-01 I 1.2EM r 0 OE-OI r 0 01 ,a%29, Di(2-ethylhexyl)adipate 4.1E+02 .X 2.1E+03 a 56E+OO CII 5.6E+Ol ca 
BOE-0, I B.OE-01 r 0 01 (u-o-2 Diethyl phthalate 4.9E+04 w i.OE+05 IMX 2.9E+03 11c 2.9E+04 nc 

,7E+O3 h 47E+O3 r 0 0.1 5553-l Diethylstilbestrol 1 .OE-04 ca 5.2E-04 C(I 1.4E-06 m 1.4E-05 ca 
SOE-92 I 

2.OE.02 I 

l.lE+Ol r 

S.OE.02 r 0 0.l ~ZZSZ-WII Diienzcquat (Avenge) 4.9E+O3 11c 7.OE+O4 nc 2.9E+02 nc 2.9E+03 K 
2.OEXQ r 0 0.1 35307.3.~ Diiubenzuron 1.2E+03 nc 1.8E+04 “c 7.3E+Ol nc 7.3E+02 MT 
,.lE+Ol / 1 7537-S 1,l -Difluoroethane 4.2E+O4 n 6.9E+O4 ne 

20E.02 n 2.OEd2 r 0.1 23553~2.0 Dlisononyl phthalate 1.2E+03 nc 1.8E.104 WJ 7.3E+Ol nc 7.3E+O2 M 1 

ll.OEd2 1 8.OE.W , 0 01 ,445.75-S ’ Diisopropyl methylphosphonate 4.9E+03 nc 7.OE+04 PC 2.9E+02 rr 2.9E+O3 N 1 

ZOE-92 I 2 OE-02 r 0 0.1 WBC-a-7 Dimethipin 1.2E+03 nc 1.8E+04 IX: 7.3E+Ol rw: 7.31 E+02 nc 

2.OE.04 I 2.OE.04 , 0 0, Som-5 Dimethoate 1.2E+Ol nc 1.8E+O2 nc 7.: 3E-01 IY 7.3E+OO nc 
-- IIL-UZ n ,..r-VL I 0 0.1 119-w-4 3,3’-Dimethoxybenzidine 3.!- 5E+Ol ca 1.8E+02 ca 4.8E-01 C(I 4.8E+OO ~a 

57E-B r 57E-MI x 1 124403 Dimethylamine 6.7E-02 nc 2.5E-01 nc 2.1E-02 nc 3.5E-02 w 

Z.OE-U3 i 2.OE-M r 0 0.1 121.647 N-N-Dimethylaniline 1.2E+02 nc 1.8E+O3 nc 7.3E+OO nc 7.3E+Ol IX 
“_“_.  ̂ ^~ ^” s.. . 3 AJXmdhvlsnilin~ A.SE-01 ca 3.3E+OO ,X 9.OE-03 cn 9.OE-02 -- 

I ..“__ . .r,... 

, ,.,,a, h “I 

I -.-- 

_. .- -.-- .~ 

fl4E-l-II a 4.3E+OO m 1.2E-02 C(I 1.2E-01 -- 1 5.SEQ, h 

9.2EtO9 h 

^^P.“,. _ 

Y “.l LIM-DO” L,y-y ,,,,” .,,,.” . . . . ...” ..,...--...-..-- “. .- “. .- ..-- . . 

0 0.1 ‘1993.7 3,3’-Dimethylbenzidine 5.3E-02 CII 2.7E-01 co 7.3E-04 u 7.3E-03 ca 
” n, G7.1..7 11 .I -Dimethvthvdrazine 1 1.9E-01 ca 9.5E-01 u 1.9E-03 .X 2.6E-02 a 1 L.DCW x .,a..-  ̂ ““.. “.... .,._~,, 

3.7Ea.91 x 3.7Edl x 0 0.1 yo73-(I 1,2-Dimethyfhydrazine 
l.OE.01 h mEu3 I 0 0.1 Se-12-z N,N-Dimethyfformamide 
l.OEU3 n 1 .M.co r 0 0.1 122-OM Dimethyfphenethylamine 
2.0E.W I 2.OE-02 , 0 9.1 l&67-9 2,4-Dimethylphenof 
WE44 I S.OE-04 r 0 0.1 57%28, 2,6-Dimethyfphenof 
l.OEQ3 I ,.OEXU , 0 0.1 9M5-0 3,4-Dimethyiphenoi 
l.oE+ol I 1 .OE+Ql r 0 0.1 131-11-3 Dimethyi phthalate 
l.OE-01 I , .clE.ol , 0 o., 1204143 Dimethyl terephthalate 

1 1.3E-02 CA 6.7E-02 a 1.8E-04 .X 1.8E-03 u 1 I 
6.1E+O3 IX: 8.8E+O4 nc 3.1E+Ol nc 3.6E+O3 nc 1 
6.1E+Ol nc 8.8E+O2 nc 3.7E+90 nc 3.6E+Ol ne 1 
1.2E+O3 nc 1.8E+O4 IX: 7.3E+Ol nc 7.3E+O2 nc 9.OE+OO 4.OE-01 
3.7E+Ol nc 5.3E+O2 IX 2.2E+OO nc 2.2E+Ol K 
6.lE+61 nc 8.8E+O2 nc 3.7E+OO nc 3.6E+Ol * .._ 
I r .OE+& MX l.OE+05 m(lx 3.7E+O4 nc 3.6E+05 m .._ I 
6.1E+03 K 8.8&04 K 3.7E+02 nc 3.6E+03 nc 
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TOXICITY INFOAM~TION :’ ‘-.CCMAMINANT -_ PRELIYINAR~REUEDIATlON GOALS (PROS) 

Vl;;kl .,, I SOIL SCREENING LEVELS 

SFo woo’ ‘SA * Rfol oak. GASNO. : 
h!@aHon to Qrcund Waler 

Realddal 

wwwl4 owea~ Il(Wti b-n&Pd). ceoila 

lrir&slfial ’ Ambient Air Tap Water OAF20 OAF1 

SoH @VW .I -bww (WYM worn Ml&l) WWW 
. 

20E-W I 2.0&m r 0 9.1 131-89.5 4,6-Dinitro-o-cyclohexyl phenol 
40EQ4 h 

1.2E+02 K 1.8E+03 nc 7.3E+OO IK: 7.3E+Ol 11c 
4 OE-04 r 0 0.1 528-29-O 1 ,P-Dinitrobenzene 

lOE-04 I 

2.4E+Ol nc 3SE+O2 ry: 1.5E+OO IIC 1 SE+01 M: 
1 .oE-n r 0 0.1 ma5-0 1,3-Dinitrobenzene 6.lE+OO nc 8.8E+Ol IX 3.7E-01 IX 3.6E+OO rr 

4OE-04 h &OE-(W r 0 0.1 100-25-4 1,4-Dinitrobenzene 
20E-a3 i 

2.4E+Ol nc 3SE+02 nc 1.5E+OO rvz 1.5E+Ol K 
2.OE.m r 0 0.1 51.28-S 2,4-Dinitrophenol 

5.8E-01 / 
1.2E+02 nc 1.8E+03 r.c 7.3E+OO N 7.3E+Ol TY: 

S.aE-01 , 0 0.1 25321-14-5 Dinitrotoluene mixture 
3.OE-01 1 .OE-02 

7.2E-01 CA 3.6E+OO co 9.9E-03 .X 9.9E-02 ca 
2.OE-m / 2.OEQ3 

8.OE-04 4.0E-05 
r 0 0.1 (2,.14.2 2,CDinitrotoluene (see Dinitrotoluene mixture) 1.2E+02 

IOE-03 h 
nc 1.8E+03 nc 7.3E+OO (K 7.3E+Ol x 

1 .OE-M r 0 0.1 6052D2 

8.OE-04 
2,6-Dinitrotoluene (see Dinitrotoluene mixture) 

4.OE-05 

1.OE-m / 

6.lE+Ol nc 8.8E+02 
1 .OE-03 

nc 3.7E+OO v~ 3.6E+Ol N 
r 0 0.1 08-05-7 Dinoseb 

7.OE-04 
6.lE+Ol 

3.OE-05 
rw: 8.8E+02 m 3.7E+OO ry: 3.6E+Ol ,,z 

2.OE-02 h 2.M.02 r 0 0.1 117-84.0 di-n-Octyl phthalate 
LIE-02 I 

1.2E+03 nc l.OE+04 .at 7.3E+Ol K 7.3E+02 IK 
1.1E-02 r 0 0.1 123-91.1 1.4-Dioxane 

1 .OE+04 1 .OE+04 
4.4E+Ol ca 2.2E+02 c11 6.lE-01 ca 6.lE+OO ce 

,.SE+OS h ,.5E+O5 h 0 0.03 1746.01-6 Dioxin (2,3.7,8-TCDD) 3.9E-06 cd 2.7E-05 ,X 4.5E-08 ca 4.5E-07 m 
30E-m I 3 OEU? r 0 0.1 057-51-7 Diphenamid 1.8E+03 IX: 2.6E+04 m l.lE+02 r*: l.lE+03 m 
2.5E-m I 2.5E-32 r 0 0.1 122-394 Diphenylamine 1.5E+03 IW: 2.2E+04 nc 9.lE+Ol m: 9.lE+O2 m 
3.OE-04 n 3.OE-04 r 0.1 74-m-7 N,N-Diphenyl-1,4 benzenediamine (DPPD) 1.8E+01 IX: 2.8E+02 IY l.lE+OO ry: l.lE+Ol M 

BOE.0, / 7.7E-01 I 0 0.1 122667 1 ,P-Diphenylhydrazine 6.lE-01 ca 3.lE+OO ca 8.7E-03 cd 8.4E-02 co 
SOE-m n S.OE-03 r 0 0.1 127-83-9 Diphenyl sulfone 5.5E+02 K 7.9E+O3 K 3.3E+Ol nc 3.3E+02 I)C 
22E-03 I 2.2E.CU r 0 0.1 K-w-7 Diquat 1.3E+02 no 1.9E+O3 nc 8.OE+OO nc 8.OE+Ol nc 

86E+OO h SSE*M) r 0 0.1 1837-37.7 Direct black 38 5.7E-02 ca 2.9E-01 ca 7.8E-04 co 7.8E-03 ea 
alE+00 h B.lE+CCn , .o 0.1 2802..B2 Direct blue 6 6.OE-02 C(I 3.OE-01 ca 8.3E-04 
e.3E+OO h 

ca 8.3E-03 CII 
9.3E*OO r 0 0.1 1~071-.35.e Direct brown 95 5.2E-02 ca 2.7E-01 ca 7.2E-04 u 7.2E-03 a 

c 

4OE-05 / 4OE-05 r 0 0.1 29(1-o&4 Disulfoton 2.4E+OO nc 3.5E+Ol rr 1.5E-01 K 1.5E+OO rw: 
,.OE-02 1 1 .OEU? , 0 01 50529.3 1,4-Diihiane 6.1 E+02 nc 8.8E+03 IK 3.7E+Ol IX: 3.6E+02 IK 
20E.m / 2.OE-W r 0 0.1 339-54-1 Diuron 1.2E+02 r*: 1.8E+03 ry: 7.3E+OO nc 7.3E+Ol m 
4OE-02 i 4 0E-m r 0 0.1 2430-103 Dodine 2.4E+02 K 3.5E+03 K 1.5E+Ol nc 1.5E+02 v~ 
Z.OE-01 n 742%8, -e Dysprosium 1.6E+04 rr l.OE+05 MX 
B.OE-M I 

7.3E+03 nc 
S.OE-m r 0 0.1 115297 , Endosulfan 3.7E+02 nc 5.3E+03 r,z 2.2E+Ol K 2.2E+02 rr 1.8E+Ol 9.OE-01 

2.OE-U2 I 2.OE-02 r 0 0.1 145-73-3 I ’ Endothall 1.2E+O3 nc 1.8E+O4 M: 7.3E+Ol IX 7.3E+02 ne 
30E-04 I 3 OE-04 r 0 01 72-20-8 Endrfn 1.8E+Ol K 2.6E+O2 ry: l.lE+OO K: l.lE+Ol N: 1 .OE+OO 5.OE-02 

99E-M I 2.OE-03 h 42E-02 i 2.BEo4 I t logaPs Epichlorohydrin 7.6E+OO m 2.6E+Ol nc l.OE+OO IY: 2.OE+OO v,.z 
5.7E-m r 5.7&a3 I 0 0.1 Its-067 1 ,P-Epoxybutane 3.5E+02 rw: 5.OE+O3 m 2.1E+Ol ry: 2.lE+02 IK 
2.5E-02 / 2 SE-02 r 0 0.1 75w34.4 EPTC (S-Ethyl dipropylthiocarbamate) 1.5E+03 TY: 2.2E+04 IX 9.lE+Ol nc 9.lE+02 v~ 
50E-M I 5.OE-CU r 0 0.1 WWXZ.O Ethephon (2chloroethyl phosphonic acid) 3.1 E+02 nc 4.4E+03 11c 1.8E+Ol IX 1.8E+02 ry: 
S.OE-04 I 5.OE.04 I 0 01 583-12-Z Ethiin 3.1E+Ol nc 4.4E+O2 no 1.8E+OO IX: 1.8E+Ol nc 
40E-0, h 5.7E.02 I 0 0.1 ,,c-BD5 P-Ethoxyethanol 2.4E+04 nc l.OE+05 max 2.lE+02 K 1.5E+04 K 
3.OE-01 h 3.OE-01 r 0 0.1 111-15-9 2-Ethoxyethanol acetate 1.8E+04 IVZ l.OE+05 MX l.lE+03 IY: l.lE+04 K: 
S.OE-01 I O.oE-0, , 1 141-784 Ethyl acetate 1.9E+O4 K 3.7E+O4 .(I, 3.3E+03 IX 5.5E+03 ,,.z 

48E.02 h 4.SE-02 , 1 14088-5 Ethyl acrylate 2.lE-01 ca 4.5E-01 .za 1.4E-01 co 2.3E-01 a 
l.OE0, / 2.SE-01 I I 10041-4 Ethyfbenzene 2.3E+02 ,a, 2.3E+02 ,a, l.lE+03 r,c 1.3E+03 M: 1.3E+Ol 7.OE-01 

2.8E-CO n 4.0E.01 n 2.9E-03 r 2.SE+OO I I 75-00-s Ethyl chloride 3.OE+OO ca 6.5E+OO M 2.3E+OO ca 4.6E+OO ca 
3.OE.01 h 3 OE-01 r 0 0.1 ,os78-4 Ethylene cyanohydrin 1.8E+04 TY: l.OE+05 l~yx l.lE+03 nc l.lE+O4 BX 
2.OE-02 h 2.OE-02 r 0 0.1 107-15-3 Ethylene diamine 1.2E+03 IX: 1.8E+04 ry: 7.3E+Ol rr 7.3E+02 TT 
2.OE*00 I 2.OEKM r 0 0.1 107-21-I Ethylene glycol l.OE+05 rrmr l.OE+O5 ,v.r( 7.3E+03 m 7.3E+04 N 
S.OEQi I 3 7E+OO I 0 o., ‘,,.762 Ethylene glycol, monobutyl ether 3.lE+04 ry: l.OE+O5 MX 1.4E+04 m 1.8E+O4 rw 

l.OEIW h 3.5E.01 h 1 75-214 Ethylene oxide 1.4E-01 ca 3.6E-01 co 1.9E-02 ca 2.4E-02 ca 
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‘I .* ,FORPLANNlNG PURPOSES 

“’ TO~iCiWiNFORMAflGN ;, :. CONTAMINANT. .PRELiMiNARY43EMEDiAllON GOALS (PRGs) 
vekln ,_ 

SOIL SCREENING LEVELS 

SF0 
A:,: “S* m o& _’ 

‘ o*p+ 1%. 
i MlQratlorl to.Qmlmd Water 

r I 
mnvwl4 Id 

Resldenllal 4Kltmtllal 
mw$l4 @lx&J-d)‘ CeoHa . 

knMenl Al, Tap Water OAF20 OAF 1 

~@U’hl~, &A mawI) kvmh3) (KM) . mMo) hvw 

1 lE-01 h S.OE-05 I l.lE-O1 , S.OE.05 r 0 0.1 w-45-7 Ethylene thiourea (ETU) 
2.OE-01 i 

4.4E+OO U- 2.2E+Ol c(I** 6.1E-02 a*. 6.1E-01 c.** 
2.OE.01 r 1 0029-7 Ethyl ether 

ROE02 h @.OEQ2 , 1 87-63-2 Ethyl methacrylate 
1.8E+03 .a! 1.8E+03 .a, 7.3E+02 K 1.2E+O3 ry: 
1.4E+02 WI 1.4E+O2 I~I 3.3E+02 ,w 5.5E+02 K 

IDE-05 / 1 .OE-05 r 0 0.1 2104-84-5 Ethyl p-nitrophenyi phenytphosphorothioate 6.1E-01 nc 8.8E+OO IX: 3.7E-02 ry: 3.6E-01 nc 
30E+OO I 3.OE+OO r 0 0.1 M-72-0 Ethyfphthalyi ethyl glycolate 
S.OE-S3 I a.oE-03 r 0 0.1 

l.OE+O5 IMI l.OE+O5 mdx l.lE+O4 w l.lE+05 I1c 
101200.48-0 Express 4.9E+02 K 7.OE+O3 rw: 2.9E+Ol 11c 2.9E+O2 ,w 

2.5E-04 1 2.5E-04 r 0 0.1 22224.~2.~ Fenamiphos 1.5E+Ol n 2.2E+02 nc 9.1E-01 IX: 9.1E+OO rw: 
1.3E-a? , 1.3E-m r 0 0.1 2164-17-2 Fluometuron 7.9E+02 nc l.lE+04 w 4.7E+Ol ry: 4.7E+O2 nc 
5.OE.02 , 0 0.1 we.+-48-e Flourfde 3.7E+03 nc 5.3E+04 IX 
00E.02 I 

2.2E+03 11c 
8 OE-02 r 0 o., 5975~~0.4 Fiuoridone 4.9E+03 IX: 7.OE+O4 IX: 2.9E+02 nc 2.9E+O3 I1c 

2.OE-a? / 2.OE.02 r 0 0.1 5~591.3 Flurprimidol 1.2E+03 mz 1.8E+04 nc 7.3E+Ol K 7.3E+O2 ,w 
S.OE-02 , 5.OE-02 r 0 0.1 00332-S-3-5 Flutolanil 3.7E+03 
l.OE-02 , 

nc 5.3E+04 m 2.2E+O3 rr m 2.2E+O2 
1 .Om2 r 0 o., S04ow.5 Fluvalinate 6.1E+02 K 8.8E+03 IIC 3.7E+Ol M: 3.8E+02 w 

35E-03 , l.OE-01 I 3.5E-a3 , l.OE-01 r 0 0.1 133-U-07.3 Folpet 1.4E+02 U. 7.OE+02 ca 1.9E+OO C(I 1.9E+Ol ca 
1.8E-01 , 1.9E-01 , 0 0.1 72178-w-o Fomesafen 2.6E+OO u 1.3E+Ol a 3.5E-02 ~a 3.5E-01 u 

20E.m / 2 OE-03 r 0 0.1 w-22-9 Fonofos 1.2E+02 nc 1.8E+O3 1~: 7.3E+OO ne 7.3E+Ol ,w 
1.5Edi , 4BE-02 i 001 5Qoo-o Formaldehyde 9.2E+03 IX: l.OE+O5 nc 1.5E-01 m 5.5E+O3 ry: 

20E+OO h Z.OE+W r 0 01 aa-18-S Formic Acid 
30E+OO i 3 OE+W 

1 .OE+05 wx l.OE+05 w 7.3E+03 or 7.3E+O4 rr 
r 0 0, 39148-24-B Fosetyl-al 

30E+Ol I OBE+OO h I 

1 .OE+05 IMI l.OE+05 MX l.lE+04 ry: 1 .lE+05 Ix: 
78-13-1 Freon 113 

1OEM i 1 OE.03 r 1 

5.6E+03 MI 5.6E+03 .N 3.1E+04 N: 5,9E+04 IW: 
1 loo0s Furan 2.5E+OO ry: 8.5E+OO w 3.7E+OO ,w 6.1E+OO TY: 

3BE+OO h 3.8E+CQ r 0 0, 67-45-8 Furazolidone 1.3E-01 nc 6.5E-01 nc 1.8E-03 ne 1.8E-02 a 
30E+X? I ! 4E-02 h 0 01 W-01-1 Furfural 1.8E+02 nc 2.6E+03 w 5.2E+Ol ry: 1 .lE+02 I*: 

50E+O, h 5.OE+Ol r 0 0.1 53142-8 Furium 9.7E-03 ca 4.9E-02 C(I 1.3E-04 ca 1.3E-03 ca 
30E-02 / 3.OE02 r 0 01 ~O~UJ-O~-O Furmecyclox 1.6E+O 1 ca 8.2E+Ol ca 2.2E-01 C(I 2.2E+OO ca 

40E-04 i 4 OE-04 r 0 0.1 771~82.2 Glufosinate-ammonium 2.4E+Ol ne 3.5E+02 nc 1.5E+OO IY: 1.5E+Ol IV 
4OE.04 I 2.SE-04 h 0 0.1 755.344 Glycidaldehyde 2.4E+Ol rr 3.5E+O2 rw: l.OE+OO nc 1.5E+Ol rr 
1 OE-01 i 1 .OE-01 r 0 0, ‘07,.53.e’ Glyphosate 6.1 E+03 IX: 8.8E+04 K 3.7E+02 nc 3.6E+O3 no 
5.OE-05 / 5.OE-05 r 0 0.1 S9808.40.2 Haloxyfop-methyl 3.1 E+OO rr 4.4E+Ol or 1.8E-01 nc 1.8E+OO K 
1.3E-02 i . 1.3E-W r 0 0.1 78277.275 Harmony 7.9E+02 1y1 l.lE+O4 n: 4.7E+Ol TY: 4.7E+02 nc 

4.5E+W i 50E-01 / 46E+OO i 5 OE.04 r 0 0.1 78-44-8 Heptachlor l.lE-01 ca 5.5E-01 ca 1.5E-03 C(I 1.5E-02 a 2.3E+Ol 1 .OE+OO 
SlE+OO I 1.3E.05 I 9lE10-3 I 13E.05 r 0 01 1024-57-3 Heptachlor epoxide 5.3E-02 CII. 2.7E-01 cn. 7.4E-04 CO* 7.4E-03 C(I. 7.OE-01 3.OE-02 

2.OEU3 i 2.OE-W r 0 0.1 87-82-I Hexabromobenzene 1.2E+02 ry: 1.8E+O3 r*: 7.3E+OO ry: 7.3E+Ol nc 
1 BE+00 I BOE-04 , l.SE+O3 , 5.OE-04 r 0 0.1 ,,a-74, Hexachlorobenzene 3.OE-01 ca 1.5E+OO C(I 4.2E-03 a 4.2E-02 ea 2.OE+OO 1 .OE-01 
ME-U2 i 3.OE-04 n 7.BE-02 I 3.OE-(Y r 0 0.1 87-38-3 Hexachlorobutadiene 6.2E+OO U- 3.2E+Ol a** 8.6E-02 a* 8.6E-01 ea. 2.OE+OO l.OE-01 
l33E400 I BSE*W 1 0 0.04 310-94-.3 HCH (alpha) 9.OE-02 u 5.9E-01 a l.lE-03 a l.lE-02 w 5.OE-04 3.OE-05 
l.(lE+OO i l.SE+OO , 0 0.04 318-W-7 HCH (beta) 3.2E-01 a 2.1E+OO CII 3.7E-03 a 3.7E-02 a 3.OE-03 1 .OE-04 
1.3E+OO h 3.OE-01 , (.3E+OS , 3.OE.04 r 0 0.04 58-a@9 HCH (gamma) Lindane 4.4E-01 (a* 2.9E+OO u 5.2E-03 a 5.2E-02 C(I 9.OE-03 5.OE-04 
l.llE+OO I l.(lE+ca / 0 0.04 we731 HCH-technical 3.2E-01 ca 2.1E+OO a 3.8E-03 = 3.7E-02 u 3.OE-03 1 .OE-04 

7.M-m I 2.OE.05 h 0 O., 77-47.4 Hexachlorocyclopentadiene 4.2E+O2 m 5.9E+O3 IX: 7.3E-02 r~ 2.6E+02. ,w 4.OE+O2 2.OE+Ol 
&2E+S3 I 4.6&03 i 0 0.1 1840~4.3 Hexachlorodibenzo-p-dioxin mixture (HxCDD) 7.8E-05 ea 4.OE-04 Ed 1.5E-06 ca l.lE-05 m 
1.4E-m I l.OEU-7 I 1.4EQ2 I 1.OE-m r 0 o., (17.722-1 Hexachloroethane 3.5E+Ol a- 1.8E+O2 a.. 4.8E-01 a.0 4.8E+OO ca** 5.OE-01 2.OE-02 

3.oE.04 I 3.OE-01 r 0 0.1 70304 Hexachiorophene 1.8E+Ol nc 2.6E+O2 w l.lE+OO (y: l.lE+Ol IX 
1.1E-01 I 3.oE.a3 I l.IE-01 r 3 OE- , 0 0.1 121624 Hexahydro-1,3,5-trinfho-1,3,5-triazine 4.4E+OO a. 2.2E+Ol a 6.1E-02 m 6.1E-01 m 

2.9E-a) r Z.OE-00 / 0 0.1 a22-wQ 1,6-Hexamethytene diisocyanate 1.7E-01 (w: 2.5E+OO K 1 .OE-02 IIC l.OE-01 w 
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i ‘FOR”+LANNING PUR,POSES 
“. T0xlcli-Y INFORMATION _. .’ ’ ‘c CO~AMINANI;. ‘, PRELIMINARY REMEDIAlION GOALS (PRGs) 

v&Ill .’ t . SOIL SCREENING LEVEL! 

$,=o ” RfDo’. “Sd m ‘oag, ‘cAsNo, 1 “’ _ ‘, Mi@oh to Qmmd Water 
pkkl6nt&l 

l(m0ntp-d) idwfl ‘$nuklrJ cmygd, c.& 
lndustw ArkkIt Air Tap Water off20 DAFl 

. SC4 Maw SolI w&o) Wm\3) WV bWMl) mm) 

6OE.02 h 5.7~.02 I , 11054.3 n-Hexane l.lE+02 *at l.lE+02 ~(1, 2.1E+02 IIC 35E+02 Iw: 
33E-02 / 3.3E.02 r 0 0.1 SIZSO.I-2 Hexazinone >.OE+03 rw 2.9E+04 nc 1.2E+02 I*: 1.2E+03 ,w 
S.OE-02 , S.OE-02 r 0 0.1 2601..14l HMX 3.1 E+03 K 4.4E+04 nc 1.8E+02 tw 1.8E+03 IY: 

3.OE+W I 1.7E+Ol I 0 o., 302-01.2 Hydrazine. hydrazine sulfate 1.8E-01 
3.OE+OO n 

ca 8.2E-01 ca 3.9E-04 C(I 2.2E-02 ca 
, 7E+O, n 01 6&Y-4 Hydrazine, monomethyl 1.8E-01 

3.OE+OQ n 
ca 8.2E-01 

1.7E+Ol n 
a 4.OE-04 

Hydra&w, dimethyl 
ca 2.2E-02 ca 

0.1 57.(4.7 1.6E-01 en 8.2E-01 ca 4.OE-04 C(I 2.2E-02 ca 
5.7E-M , 7047-01-o Hydrogen chloride 2.1E+Ol (K 

30E-M i 2.9E.W I 7733-054 Hydrogen sulfide l.OE+OO N: l.lE+02 nc 
4.0E-m h 4 OEU? r 0 o., 123-31-9 p-Hydroquinone 2.4E+03 nc 35E+04 IX: 1.5E+02 w 15E+03 m 
1.3EQ2 I 1 3E-32 r 0 0.1 3555444.0 lmazalil 7.9E+02 nc l.lE+04 nc 4.7E+Ol w 4.7E+02 m 
25E-01 I 2.5E01 r 0 0.1 81335-37.7 lmazaquin 1.5E+04 TY: 
4OE-02 / 4.OE-92 

l.OE+05 n,ax 9.1E+02 ry: 9.lE+O3 rr 
r 0 0.1 39734-19-7 lprodione 2.4E+O3 K 3.5E+04 nc 1.5E+02 ry: 15E+03 IY: 

3.OE-0, n 0 7438-m-0 Iron 2.3E+04 nc l.OE+05 MX l.lE+04 IV 
3.OE-01 I 3.OE-0, , 1 72-w-, lsobutanol 1.3E+04 nc 4.OE+04 UA 1.1 E+03 ,,c 1.8E+03 ,w 

9.5604 i 2.OE.01 I 95E-04 , 2.OE.0, r 0 0.1 7c59-1 lsophorone 5.1E+02 ~a* 2.6E+O3 (a* 7.1E+OO ea 7.lE+Ol m 5.OE-01 3.OE-02 
1.5E-02 i 1.5E-02 , 0 o., 3382053.0 lsopropalin 9.2E+02 nc 1.3E+04 nc 5.5E+Ol IX: 5.5E+02 M: 
l.OE-01 / 1 (E-0, r 0 0.1 ,a?a54.0 Isopropyl’methyl phosphonic acid 6.1E+03 nc 8.8E+04 nc 4OE+02 nc 3.6E+03 TY: 
5.0E-m I 5.OE-02 , 0 0.1 ~IZSS~-50.7 lsoxaben 3.1 E+O3 nc 4.4E+O4 ry 1.8E+02 11c 1.8E+03 nc 

1 SE+01 n 1 LIE+01 r 0 01 ,43-5&O Kepone 2.7E-02 ca 1.4E-01 a 3.7E-04 C(I 3.7E-03 ~11 
2.0~~a3 I 2.OE-m r 0 0, 77501-53-4 Lactofen 1.2E+02 m 1.8E+03 ry: 7.3E+OO nc 7.3E+Ol N 

SOS Based on EPA Mods,, (IEUBK ,994 and TRW ,996, 7439m-1 Lead 4.OE+02 nc 7.5E+02 nc 
1 OE-07 I 0 0.1 73X.3-2 Lead (tetraethyl) 6.1E-03 IW: 8.8E-02 w 3.6E-03 TY. 
20E-03 i 2.OE-03 r 0 0, 330-55-2 Linuron 1.2E+02 nc 1.8E+03 nc 7.3E+OO C-Z 7.3E+Ol ,w 
2.OE02 x 0 7439-83-2 Lithium 1.6E+03 M: 4.1E+04 TY: 7.3E+02 nc 
20E-01 i 2 OE-01 r 0 0.1 8305~w-8 Londax 1.2E+04 nc l.OE+05 MX 7.3E+02 w 7.3E+03 nc 
2.OE-02 I 2.OE-02 r 0 0.1 121.755 Malathion 1.2E+03 IY 1.8E+04 ru: 7.3E+Ol TY: 7.3E+02 ,,c 
l.OE-0, I 1 .OE-01 r 0 0.1 IONI-(I :. Maleic anhydride 6.1E+03 rx 8.8E+04 nc 3.7E+02 K 3.6E+03 r~ 
5OE-01 i S.OE-Ol , 1 123-33.1 ’ Maleic hydrazide 1.7E+03 nc 2.4E+03 ,a, 1.8E+03 ,,c 3.OE+O3 ne 
2.OE-05 h 2.OE.05 r 0 01 108-77.3 Malononitrile 1.2E+OO nc 1.8E+Ol IY: 7.3E-02 IK 7.3E-01 no 
3.OE-02 h 3.OE-02 , 0 0.1 0010-01-7 Mancozeb 1.8E+03 11c 2.6E+04 K l.lE+02 K l.lE+03 w 

BOE-02 0 S.OE-03 1 BOE+J2 , 5 OE-9.3 , 0 0.1 r2~27.3~.2 Maneb 8.1E+OO CC 4.1E+Ol ca l.lE-01 = l.lE+OO u 
2.4~~M I 1.4E-05 I 0 7439-605 Manganese and compounds 1.8E+03 K: 3.2E+04 K: 5.1 E-02 K 8.8E+02 nc 
8.OE-05 h S.OE-05 , 0 0.l *5@107 Mephosfolan 5.5E+OO nc 7.9E+Ol nc 3.3E-01 ry: 3.3E+OO IX: 
30E-02 / 3.0~.02 r 0 0.1 2*307-28-4 Mepiquat 1.8E+03 rw: 2.6E+04 IVZ l.lE+02 rw: l.lE+O3 M: 

2.9E-02 n f.OE-01 n 29E-02 , 1 OE-01 I 0 0.1 14SM4 2-Mercaptobenzothiazole 1.7E+Ol ca 85E+Ol ca 2.3E-01 ca 2.3E+OO ca 
30E+4 I 0 7497-94.7 Mercury and compounds 2.3E+Ol nc 6.1E+02 nc l.lE+Ol ne 

86E-05 I 7439-97-o Mercury (elemental) 3.lE-01 K 
l.OE-04 I 0 0.1 2~av82-8 Mercury (methyl) 6.1E+OO nc 8.8E+Ol I?.? 3.6E+OO rw: 
3.OE-05 I 3.OE.05 , 0 0.1 150505 Merphos 1.8E+OO K 2.6E+Ol 11c i.lE-01 IX: l.lE+OO (u: 
3.OE.05 I 3.OE-05 r 0 0.1 7M9-9 Merphos oxide 1.8E+OO ,,c 2.6E+Ol K l.lE-01 K l.lE+OO 11c 
s.OE-02 I 8.OE-02 , 0 0.1 57837.1~+1 Metalaxyl 3.7E+03 11c 5.3E+O4 IX: 2.2E+02 IX: 2.2E+03 IK 
,.OE.O4 d 2.OE-04 h 1 1288.5-7 Methacrytonitrtle 2.1 E+OO nc 8.8E+OO nc 7.3E-01 IX: l.OE+OO IK 
S.OE-05 , 5.OE-05 , 0 0, IOXWZ-E Methamidophos 3.1E+OO TC. 4.4E+Ol VIC 1.8E-01 K: 1.8E+OO w 
S.OE-0, I S:OE.O, , 0 0.1 37-m-1 Methanol 3.1E+04 K: l.OE+05 max 1.8E+03 K 1.8E+04 nc 
tOEa 1 , .OEa , 0 o., 95037.5 Methidathion 6.1Ei91 nc 8.8E+02 nc 3.7E+OO K 3.6E+Ol N: 
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Kq : I-IRIS h=HEAST n.NCEA x.WTHORAwN 0-0”~ EPA CGCUMENTS r=ROVTE EXTRAFQLATION ca.CANCER PRG wmNC,dCANCER PRG aa,.SO,L SATURATION mar.CEILING LIMIT ‘(rvhsra: nc < IWX ca) “(when,: IIC < 10X ca) 

FQFCPLANNING PURPOSES 
, : ~‘~TOXICITYINFOi3YATl01/1 

vski 
” CONTAMINANT PRELIMINARY REMEDlATlON GQALS (PROS) SOIL SCREENING LEVEL 

* ; 
SF0 ” MDC’ SFI Ftfoi. 0 ab. CAS No. 

Migration to Grcund Water 
Re=sld0nUal lrduairial Amblent Air 

WmonCti hywWl Wwb4 hvW4 C da 
Tap Water OAkI OAF1 

soa mw sdt oww w@4 Ml4 mews OWW 

2.5E-02 I 2.5E-02 r 1 18752-77-5 IMethomyi 14.4E+Ol ry: 1.5E+02 IX: 9.1E+Ol ne 15E+02 IY 1 
50Ea3 i 5.OEQ3 r 0 0.1 72-43-5 Methoxychlor 3.1E+02 ry: 4.4E+03 nc 1.8E+Ol no 1.8E+02 ne 1.6E+02 8.OE+OO 
1.OE-M h 5.7E.a3 1 0 01 109-384 P-Methoxyethanol 6.1E+Ol nc 8.8E+O2 nc 2.1E+Ol rr 3.6E+Ol m: 
2.OEM h 2.OEQ3 r 0 0.1 11049-0 P-Methoxyethanol acetate 1.2E+02 nc 1.8E+03 nc 7.3E+OO ry: 7.3E+Ol ne 

4.BE.62 h 4.6E-02 r 0 0.1 -59.2 2-Methoxy-5nitroaniline l.lE+Ol ca 5.4E+Ol ca 1.5E-01 = 1.5E+OO ca 
l.OE+OO h l.OE+OO r I 78209 Methyl acetate 2.2E+04 nc 9.6E+O4 m 3.7E+03 ry: 6.1E+03 (y. 
3.OE-02 h 3.OE-02 r 1 9633.3 Methyl acrylate 7.OE+Ol 1~ 2.3E+02 nc l.lE+02 ne 1.8E+O2 nc 

2.4E.01 h 24E-01 , 0 01 95-53-4 P-Methylaniline (o-toluidine) 2.OE+OO a l.OE+Ol .X 2.8E-02 C(I 2.8E-01 a 
,.BE-0, h 1.8E-01 r 0 0.1 83821.5 P-Methylaniline hydrochloride 2.7E+OO ca 1.4E+Ol es 3.7E-02 C(I 3.7E-01 u 

l.OE+OO I 1 .OE+OO r 0 0.1 7922-1 Methyl chlorocarbonate 6.1E+04 I,C l.OE+05 map 3.7E+03 nc 3.6E+04 ne 
5.OE.04 / 5 OE-04 r 0 0, 94-74-3 2-Methyl-4chlorophenoxyacetic acid 3.1E+Ol ne 4.4E+02 ry: 1.8E+OO rw: 1.8E+Ol rr 
l.OE-02 i l.OE.02 r 0 0.1 54-91-5 4-(2-Methyl-4chlorophenoxy) butyric acid 6.1E+02 rw 8.8E+03 m 3.7E+Ol nc 3.6E+O2 11c 
1 OE-03 I 1.OE-m r 0 0.1 93-65-2 2-(2-Methyl-4chlorophenoxy) propionic acid 6.1E+Ol rw: 8.8E+02 nc 3.7E+OO nc 3.6E+Ol ry: 
l.OE-03 I I .OE-03 r 0 0.1 1e494-77-5 2-(2-Methyl-1,4chlorophenoxy) propionic acid 6.1E+Ol nc 8.8E+02 nc 3.7E+OO IV: 3.6E+Ol K 
S.BE.01 r SSE.01 h I 100-57-2 Methylcyclohexane 2.6E+03 nc 8.8E+O3 IU: 3.1E+O3 K 5.2E+03 nc 

2.5E-01 h 2.5E-01 r 0 01 101-77-9 4,4’Methytenebisbenzeneamine 1.9E+OO ea 9.9E+OO a 2.7E-02 ca 2.7E-01 ea 
13E-01 h 7.OE-04 h 1.3E-01 h 7 OE-04 r 0 01 101.(4.4 4,4’-Methylene bis(2chloroaniline) 3.7E+OO cs 1.9E+Ol C(I. 5.2E-02 .x* 5.2E-01 m* 
4.BE-m 1 4.3E.W r 0 01 101-31-1 4,4’-Methylene bis(N,N’-dimethyl)aniline l.lE+Ol cm 5.4E+Ol CA 1.5E-01 C(I 1.5E+OO .X 

l.OE-02 h lOE-02 r I 74-95-3 Methylene bromide 6.7E+Ol 11c 2.4E+O2 TV 3.7E+Ol rr 6.1E+Ol n: 
,.5E-m I BOE-02 i ME-33 I S.SE-0, h I 7509.2 Methylene chloride 8.9E+OO ca 2.1E+Ol C(I 4.1E+OO a 4.3E+OO c(I 2.OE-02 1 .OE-03 

1.7E~J4 r 1.7E-04 I 0 0.1 ,014.54 4,4’Methytene diphenyl diisocyanate 1 .OE+Ol nc 1.5E+02 nc 6.2E-01 nc 6.2E+OO 11c 
S.OE-01 I 29E-01 I I 7.9-93-3 Methyl ethyl ketone 7.3E+O3 m 2.8E+04 IIC l.OE+03 nc 1.9E+03 m 

llE+W h 1 lE+OO r 0 0, 6034-4 Methyl hydrazine 4.4E-01 ca 2.2E+OO ca 6.1E-03 ca 6.1 E-02 ca 
80E-02 h 2.3E.02 h , 103.101 Methyl isobutyl ketone 7.9E+02 nc 2.9E+03 m 8.3E+Ol K 1.6E+02 TY: 
5.7E.04 r 5 7E.04 n 0 0.1 74-93-l Methyl Mercaptan 3.5E+Ol IX: 5.OE+O2 nc 2.1E+OO nc 2.1E+Ol M 
1.4E+W I 2.0E.01 I 1. 0052.8 Methyl methacrytate 2.2E+03 nc 2.7E+03 &a, 7.3E+02 M 1.4E+03 ry: 

3.3E-02 h 3.3E-02 r 0 0.1 9s55.8 2-Methyl-5-nitroaniline 1.5E+Ol ca 7.5E+Ol ca 2.OE-01 a 2.OE+OO ed 
2.5E-04 i 2.5Ea r 0 0.1 29awM ; Methyl parathion 1.5E+Ol w 2.2E+O2 V,C 9.1E-01 IX: 9.1E+OO w 
50E-02 i 5 OE.02 r 0 0.1 95-48-7 P-Methylphenol 3.1E+03 N 4.4E+04 nc 1.8E+02 ry: 1.8E+03 M: 1.5E+Ol 8.OE-01 
5.OE.02 i 5.0E-M r 0 0.1 108-38-4 3-Methylphenol 3.1 E+03 K 4.4E+04 nc 1.8E+02 nc 1.8E+O3 nc 
5OE-03 h 5.OEa r 0 0.1 ,0544-5 4-Methylphenol 3.1 E+02 nc 4.4E+03 w 1.8E+Ol nc 1.8E+02 ne 
2.OE-02 n 2 DE-M r 0 01 9s195 Methyl phosphonic acid 1.2E+03 IX: 1.8E+O4 nc 7.3E+Ol nc 7.3E+02 nc 
6.OE.W h l.lE-02 h 1 25013-15-4 Methyl styrene (mixture) 1.3E+02 nc 5.6Et92 nc 4.2E+Ol nc 6.OE+Ol I*: 
7.OE-02 h 7.OE-02 r 1 904.3~9 Methyl styrene (alpha) 6.8E+O2 SSI 6.8E+O2 aa, 2.6E+02 m: 4.3E+02 IIC 

SEEOI I 1 1~34-04-4 IMethyl tertbutyt ether (MTBE) I 3.1E+03 IX 2.OE+Ol til 
1 .BE-W 1 BE-93 I 1 ‘CAL-Modified PRG” I1.7E+Ol u 3.7E+Ol ca 3.7E+OO ca 6.2E+OO co 1 

i.5E.01 I 1.5E.01 r 0 0.1 51219.452 IMetolaclor (Dual) 19.2E+O3 IX: l.OE+O5 IMI 5.5E+O2 IX: 5.5E+O3 ry: 

I 2.5E.02 I 2 5EU2 r 0 0.1 210(17-S4-9 IMetribuzin I1 SE+03 nc 2.2E+O4 nc 9.1E+Ol IK 9.1E+O2 nc I 
l.SE+Ca x 2.OEa I l.SE+OO r 2.OE-04 r 0 0.1 23.55-& IMirex 1 2.7E-01 U- 1.4E+OO u 3.7E-03 en 3.7E-02 a ( 

2.OEKo I 2.oEu3 r 0 0.1 22,2d7-1 IMolinate 11.2E+O2 nc 1.8E+O3 nc 7.3Ei90 ~yi 7.3E+Ol nc 1 
I 5.OEU3 h 0 743~~ IMolybdenum I3.9E+02 nc l.OE+O4 K 1.8E+02 nc I 

1.0&O, h 

2.OE-a3 I 

l.OE.01 I 

2.OE-m i 

1 .OE.Ol h 0 0.1 ,c69kw0-3 Monochtoramine 6.1E+03 nc 8.8E+O4 nc 3.7E+O2 nc 3.6E+03 IX 
2OEu3 r 0 0.1 300765 Naled 1.2E+O2 r~ 1.8E+O3 nc 7.3E+OO nc 7.3E+Ol nc 
I .M.ol r 0 0.1 15289-99-7 Napropamide 6.1 E+03 nc 8.8E+04 ne 3.7E+02 K 3.6E+O3 rw: 

0 7440.024 Nickel (soluble salts) 1.6E+O3 K 4.1E+04 K 7.3E+O2 nc 1.3E+02 7.OE+OO 
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I’ 
‘A 

II 

” FOR PLANNING PlJRPO!sES 
TOXiClTY INFORMAlJ0N.e a” .’ : CONTAMINANT PRELIMINARY’REMEDIATION GOALS (PROS) 

ti skin ‘..I: 
SOIL SCREENING LEVEL: 

SFo RICO “I sfl f3ml O&i. CASNO.’ 
MiQrcllcm IO Ground Water 

I4monCCl~ bWW4 WWWO 
lwdennal 

ow%l-n C rdts 
lkJ%lW AdhI Ah Tap Water DA!=20 OAF1 

sod bw~) 504 m%l) fWr+3) OJVN wvw hww) 

‘CAL-Modified PRG” (PEA, 1994) 1.5E+02 
&4E-01 i 0 Nickel refinery dust 
,.7E+OO I 0 

6OE-03 ca 
wawz-z Nickel subsutfide l.lE+04 ca 4.OE-03 ca 

15E-w I 1 .SE-a3 r 0 0.l l92e82-4 Nftrapyrin 9.2E+Oi nc 1.3E+03 nc 55E+OO IV: 5.5E+Ol ne 
W Waler PRG Baaed on lnlan, NGAEL (,aa IRIS) WW-S~ Nitrate 

,.OE-0, x IOIONW Nitric Oxide 
l.OE+04 rw: 

7X+03 nc l.OE+05 mm 
4 Wsta PRG Based on Ink, NOAEL (aw IRIS) ww.e~a Nitrite 

36E+03 w 

5.7EdS r 5.7E-05 h 0 0.1 m-74-4 P-Nitroaniline 
l.OE+03 ,w 

5.OE-O4 / 
3.5E+OO 11c 5.OE+Ol II: 2.1E-01 C.T 2.1E+OO ,,c 

5.7E01 h 1 eeQ5-3 Nitrobenzene 2.OE+Ol rw: l.lE+02 ry. 2.1E+OO IX: 3.4E+OO IY: 
70E-02 h 7.OE-m Nitrofurantoin 

l.OE-01 
r 0 0.1 07-20-S 

7.OE-03 

l.SE+OCx h 
4.3E+03 

O.,E+OO h 
nc 6.2E+04 nc 2.6E+02 mc 2.6E+03 nc 

0 0.1 5937-o Nitrofurazone 
1.4E.02 n 

3.2E-01 ca 1.6E+OO a 7.2E-04 cd 4.5E-02 a 
l.lE&? r 0 0.1 5553-O Nitroglycerin 3.5E+Ol ca 1.6E+O2 ca 4.0E-01 a 46E+OO a 

t OE-01 , I OE.01 r 0 0.1 55588-7 Nitroguanidine 6.1E+03 nc 8.8E+04 ,X 3,7E+02 nc 3.6E+03 w 
COE-a3 n 3.OE.W r 0 o., 100.02-7 4-Nitrophenol 

ME*00 , 

4.9E+02 IX: 7.OE+O3 IK: 2.9E+Ol IY: 2.9E+O2 ry: 
5.7E-m , OlE+OO h 5.7E-m / 1 7946-S 2-Nitropropane 7.2E-04 cd 1.2E-03 m 

SE+00 / 50EdO I t *24-,8-3 N-Nitrosodi-n-butylamine 2.4E-02 en 6.1E-02 cd 1.2E-03 ca 2.OE-03 C(I 
2..9E+OO / Z.(IE+OO , 0 0.1 1116-54-7 N-Nitrosodiethanolamine 
1.5EK12 i 

1.7E-01 ca 6.8E-01 ca 2.4E-03 ca 2.4E-02 .X 
1.5E10.2 I 0 o., 5513.5 N-Nitrosodiethyiamine 3.2E-03 .X 1.6E-02 a 4.5E-05 a 4.5E-04 cs 

5.,E+Ol I 4.OE+Ot I 0 o., 02.754 N-Nitrosodimethylamine 
li 

9.5E-03 C(I 4.6E-02 a 1.4E-04 ea 1.3E-03 ca 
4.9EX13 I 4.3E-m r 0 0.1 80-308 N-Nitrosodiphenylamine 9.9E+Ol ,X 5.OE+O2 ea 1.4E+OO ca 1.4E+Ol CII 
7.OE+CQ I I.OE*W r 

1 .OE+OO 
0 0.1 321-54-7 

6.OE-02 
N-Nitroso di-n-propyfamine 6.9E-02 C(I 3.5E-01 ca 9.6E-04 ca 9.6E-03 m 

2.2E+Ol 1 

5.OE-05 
Z.ZE+Ol r 

2.OE-06 
0 0.l v~w.es-~ N-Nitroso-N-methytethyfamine 2.2E-02 ca l.lE-01 .z. 3.1E-04 C(I 3.1E-03 a 

21E+OO I Z.lE+OO I 0 0.1 -55-2 N-Nitrosopyrrolidine 2.3E-01 ca 1.2E+OO ca 3.1E-03 ~11 3.2E-02 a 
l.OE-02 h l.OE-02 r 1 eeo5.1 m-Nitrotoluene 3.7E+O2 K l.OE+O3 WI 3.7E+Ol ne 6.1E+Ol w 
,OE-02 h ,.OE-02 r , m-72-2 o-Nitrotoluene 3.7E+02 TW: l.OE+03 a~~t 3.7E+Ol K 6.1E+Ol ry: 
l.OE-02 h I .OE.02 r t- O%S9-0 p-Nitrotoluene 3.7E+02 r*: l.OE+03 S,H 3.7E+Ol nc 6.1E+Ol M? 
4.OE.02 i 4.OE-02 r 0 0.1 27314-13-2’ Norflurazon 2.4E+03 ne 3.5E+O4 K 1.5E+02 nc 1.5E+03 rr 
70Ebl I 7.OE-01 r 0 0, 3550+-w-~ N&tar 4.3E+Ol nc 6.26+02 IX: 2.6E+OO ry: 2.6E+Ol nc 
30E.03 / 3.OE-Cc3 r 0 0.1 32538-52-o Octabromodiphenyl ether 1.8E+02 11c 2.6E+03 IW: l.lE+Oi I)(: l.lE+02 nc 
Z.OE-03 h 2.OEa3 r 0 0.1 ,52-l&8 Octamethylpyrophosphoramide 1.2E+02 M: IBE+ w 7.3E+OO M: 7.3E+Ol nc 
5.OE-02 I 5 OE-M r 0 0.1 m44-33.3 Oryzalin 3.1 E+03 nc 4.4E+O4 ry: 1.8E+O2 IK 16E+03 IY: 
SOE-M I 5.OEa , 0 0.1 IWW.~O-~I Oxadiazon 3.1E+O2 IY: 4.4E+03 IX 16E+Ol w 1.8E+02 11c 
2.5E-02 I 2.5E-02 r 0 0.1 23135-22-0 Oxamyl 1.5E+03 nc 2.2E-t-04 MZ 9.1E+Ol K 9.1E+02 nc 
3.0E-M I 3 OE93 r 0 0.1 42374-m-3 Oxyfluorfen 16E+O2 rr 2.6E+O3 rr l.lE+Ol nc l.lE+02 ry: 
,.3E-02 I 1.3E-02 r 0 0.1 73733-w-0 Paclobutrazol 7.9E+O2 rw: l.lE+04 ,X 4.7E+Ol 11c 4.7E+02 11c 
4.5E-m I 4.5E-03 r 0 0.1 4005-(4-7 Paraquat 2.7E+02 I*: 4.OE+O3 K 1.6E+Ol (IC 1.6E+02 IX: 
6.0~~03 h &OE-&3 r 0 0.1 5&38-2 Parathion 3.7E+02 nc 5.3E+O3 or 2.2E+Ol w 2.2E+02 nc 
S.OEU? h 5.OE.02 r 0 0.1 ,,,4-v.2 Pebulate 3.1E+03 K 4.4E+O4 nc 1.6E+02 n: 16E+03 w 
4.OE-02 I 4.OE-02 r 0 0.1 40~17.42.1 Pendimethalin 2.4E+03 c-z 35E+O4 K 1.5E+O2 IX: 1.5E+03 r*: 

2.3E-m h 2.3~~02 r 0 o., 57-34-3 Pentabromo-6-chloro cyclohexane 2.1E+Ol ~a l.lE+O2 u 2.9E-01 .X 2.9E+OO a 
2.0E.M I 2.OE.m r 0 01 ~XWJI-~ Pentabromodiphenyt ether 1.2E+02 nc 1.6E+03 11c 7.3E+OO (IC 7.3E+Ol M 
%OE+U I B.OE.04 r 0 01 50.3-83-5 Pentachlorobenzene 4.9E+Ol nc 7.OE+O2 in 2.9E+OO K 2.9E+Oi n: 

2.OE01 h 30EXO 1 2dE-0, r 3 OE-M , 0 0, 822-W-8 Pentachloronitrobenzene 1.9E+OO co* 9.5E+OO C(I 2.6E-02 cs 2.6E-01 a 
t2E.0, I 3.OE.02 I 1.ZE.0, , 3.OE-02 r 0 0.25 57-33-5 Pentachlorophenol 3.OE+OO C(I l.lE+Ol co 5.6E-02 C(I 5.6E-01 ea 3.OE-02 1 .OE-03 

5.OE-M x 0 760, a-3 Perchlorate 3.9E+Ol IX: l.OE+O3 n: 1.8E+Ol nc 
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< 2. ) :. .‘ 
t. _ ,:’ 
,.. (I ,. ; FOR~.P.lniANNlN.G PURPOSES ” : ,.: 2:; 

’ ~OXIblTYlNFOkYATlON ‘,,,’ ..~ 
7:. 

’ . ; .C&&& .I 
6; 

PRELIMINARY REMEDlAllON GOALS (PROS) SOIL SCREENING LEVELS 
. . .,.‘. 

,sFo F 
7 

.* * “: ,sn. 
v&&j;. -: ~.I 

RIDI 
Mlgrallcm IO Qround Water 

wvlkT* ‘. bw+Q-$ wwwJ4 
OaUc.‘: ,CASbb. 

blwlgd):. qKiil& .‘),“, 
._ ‘, ,. ” fiecklenual I,?d5t?iSl Mblent Atr Tap Water DAF20 DAFI 

“‘.. : ) 

‘.,, 
~WDh) “~Mm) W’ffV WV hw maM) 

5.OE-02 I 5.OE-02 r 0 0.1 sztw.U-I Permethrin 3.1E+03 IK 4.4E+O4 m 1.8E+02 nc 1.8E+03 ry: 
25E.01 I 2.5E.01 r 0 01 I~MW Phenmedipham 1.5E+04 w 1 .OE+05 MX 9.1E+02 nc 9.1E+O3 ,w 
5.OE-01 I 5.OE-01 I 0 0.1 lo8-95.2 Phenol 3.7E+04 TY: l.OE+05 inax 2.2E+03 ix 2.2E+O4 K: 1 .OE+02 5.OE+OO 
2.OE.W n 2 OE-(LS r 0 0.1 92+4-2 Phenothiazine 1.2E+02 nc 1.8E+03 w 7.3E+OO w 7.3E+Ol ,w 
6.OE.W I B.OEXU r 0 0.1 108452 m-Phenyfenediamine 3.7E+O2 m 5.3E+03 rr 2.2E+Ol nc 2.2E+02 IY: 
ME.01 h 1.9E.01 r 0 0.1 108503 p-Phenytenediamine 1.2E+04 K i.OE+05 mc.x 6.9E+02 or 6.9E+O3 ry. 
80E-05 I 5.OE-05 r 0 0.1 (12-35-4 Phenylmercuric acetate 4.9E+OO nc 7.OE+Ol r)(: 2.9E-01 M: 2.9E+OO rv: 

lSE01 h l.SE-03 r 0 0.1 8043.7 2-Phenylphenol 2.5E+02 ,x 1.3E+03 .Z 3.5E+OO m 3.5E+Ol .x 
2.0504 h Z.OE-(Y r 0 0.1 **-02.2 Phorate 1.2E+Ol r*: 1.8E+02 K 7.3E-01 1~: 7.3E+OO rr 
Z.OE-02 I 2.OE-02 r 0 01 732.114 Phosmet 1.2E+03 n: 1.8E+04 nc 7.3E+Ol nc 7.3E+02 ry: 
30E-04 h 8.6EQ5 I 0 0.1 7aa3-51.2 Phosphine 

Phosphoric acid 
1.8E+01 ne 2.6E+O2 nc 3.1E-01 r.~ l.lE+Ol nc 

2.9EU3 I 7684-3.9-2 l.OE+Ol ry: 
2.OE-05 , 0 7723-14-o Phosphorus (white) 1.6E+00 11c 4.1E+Ol IK 7.3E~Ol ry: 
l.OE+M) h 1 OEulO r 0 o., 1oom-0 p-Phthalic acid 6.1E+O4 nc l.OE+05 IMX 3.7E+O3 nc 3.6E+O4 ,,.z 
Z.OE+OO , 3.4E-02 h 0 0.1 w-44-8 Phthalic anhydride l.OE+05 MI l.OE+O5 MX 1.2E+02 rr 7.3E+O4 ry: 
7.0E-m I 7.M-02 r 0 0.1 101&%?~1 Picloram 4.3E+03 nc 6.2E+O4 nc 2.6E+O2 K 2.6E+O3 rr 
l.OE-02 I 1 OE-02 r 0 01 2950s.~.r Pirimiphos-methyl 6.1 E+02 K 8.8E+O3 K 3.7E+Ol I*: 3.6E+02 IX 

8.8E*W h 7,OE-WJ h 8.9EIw r 7.0E-W r 0 0.1 Polybrominated biphenyts 5.5E-02 u** 2.8E-01 ca* 7.6E-04 U* 7.6E-03 U* 
Z.OE+OO I Z.OE+WJ , .o 0.14 1336-30-3 Polychlorinated biphenyfs (PCBs) 2.2E-01 ca i.OE+OO = 3.4E-03 ca 3.4E-02 a 
7.OE-02 , 7.OE.05 i 7.OE-02 , 7 OE-05 r 0 0.14 12671-11~2 Aroclor 1016 3.9E+OO rw: 2.9E+Ol c(I** 9.6E-02 a** 9.6E-01 c... 
ZOE*W i Z.OE+M i 0 0.14 ltlOK?8-2 Aroclor 1221 2.2E-01 ca l.OE+OO ca 3.4E-03 ca 3.4E-02 ca 
2.OEtOO I mEto I 0 0.14 1114l.l8-5 Aroclor 1232 2.2E-01 ea l.OE+OO cn 3.4E-03 ca 3.4E-02 ca 
20E+oa I 2.0E+oo , 0 014 53469~21-9 Aroclor 1242 2.2E-01 ca l.OE+OO ca 3.4E-03 cn 3.4E-02 ca 
20E+OO I Z.OE+OO i 0 0.1. 12372-29-8 Aroclor 1248 2.2E-01 ca l.OE+OO .x 3.4E-03 ca 3.4E-02 u 
Z.OE+OO I Z.OE-OS I 2.OE+00 , 2 OE-05 r 0 0.14 1 lOs7-39-1 Aroclor 1254 2.2E-01 ca- l.OE+OO ~a. 3.4E-03 ca* 3.4E-02 cs 
20E+OO I Z.OE+OO I 0 0.14 1 lOBSa2.5 Aroclor 1260 2.2E-01 ca l.OE+OO a 3.4E-03 ca 3.4E-02 = 

0.13 Polynuclear aromatic hydrocarbons (PAHs) 
B.OE.02 I BOE.02 r 1 W-324 : Acenaphthene 3.7E+03 nc 3.8E+04 nc 2.2E+02 nc 3.7E+02 nc 57E+02 2.9E+Ol 
30E-01 I 3.OE-01 , 1 120-12-7 Anthracene 2.2E+04 II: l.OE+05 mx l.lE+03 ne 1.8E+03 IY: 1.2E+04 5.9E+02 

7.3E.01 n 3.lE.01 n 0 0.13 5555-3 Benz[a]anthracene 6.2E-01 ca 2.9E+OO a 2.2E-02 cd 9.2E-02 ea 2.OE+OO 8.OE-02 
73E.01 n 3.1E-01 n 0 0.13 205-882 Benzo[b]fluoranthene 6.2E-01 ca 2.9E+OO .x 2.2E-02 ~11 9.2E-02 ca 5.OE+OO 2.OE-01 
73E-02 n 31E-02 n 0 0.13 207-W-8 Benzo[klfluoranthene 6.2E+OO ca 2.9E+Ol CII 2.2E-01 a 9.2E-01 ca 4.9E+Ol 2.OE+OO 

‘CAL-Modified PRG” (PEA, 1994) 6.1E-01 
7.3Eq0 i 3.1E+@l n 0 0.13 5042-O Benzo[a]pyrene 6.2E-02 ca 2.9E-01 C(I 2.2E-03 a 9.2E-03 ca 8.OE+OO 4.OE-01 

‘CAL-Modified PRG’ (PEA, 1994) 1.5E-03 
7.3E.M n 3.1EM n 0 0.13 218-01-O Chrysene 6.2E+Ol ca 2.9E+02 ,x 2.2E+OO .x 9.2Ei90 u 1.6E+O2 8.OE+OO 

‘CAL-Modiied PRG’ (PEA, 1994) 6.1E+OO 
7.3EtOO n 3.1E+W n 0 0.13 u-70-3 Dibenz[ah]anthracene 6.2E-02 u 2.9E-01 ,x 2.2E-03 a 9.2E-03 ,x 2.OE+OO 8.OE-02 

4.0E-w , 4.OE-02 r 0 0.,3 205444 Fluoranthene 2.3E+O3 I-C 3.OE+O4 nc 1.5E+O2 nc 1.5E+O3 nc 4.3E+O3 2.1E+02 
4.oEu? I 4.oE-02 r I w-73-7 Fluorene 2.6E+03 no 3.3E+94 K 1.5E+O2 nc 2.4E+O2 nc 5.6E+O2 2.8E+Ol 

7.3E-01 n 3.1E-01 ” 0 0.13 ,Ee-38-5 Indeno[l,2,3cd]pyrene 6.2E-01 C(I 2.9E+OO a 2.2E-02 u 9.2E-02 ca 1.4E+Ol 7.OE-01 
2.OE.02 I O.OEa I 1 @l-20-3 Naphthafene 5.6E+Ol m 1.9E+O2 nc 3.1E+OO IE 6.2E+OO nc 8.4E+Ol 4.OE+OO 
3.OE-W I 3.OE-cQ r 1 129404 Pyrene 2.3E+O3 ,w 5.4E+O4 IY l.lE+02 rr 1.8E+02 IY: 4.2E+O3 2.1 E+02 

1.5E.01 I 8.0&03 I 1.5Eal r mE.03 , 0 0.1 57747-08-5 Prochloraz 3.2E+OO u 1.6E+Ol a 4.5E-02 u 4.5E-01 ca 
5.OEU3 h 0.OE.03 r 0 0.1 2839936.0 Profluralin 3.7E+O2 nc 5.3E+O3 nc 2.2E+Ol rr 2.2E+02 w 



Ksy I=‘R’S I~-“EA~ “-NCEA x-bvmiDRAHJN O*C3fhu EPA DOCWN~TS ~oJTE EXTFUGCUTION cd-CANCER PRG “c=NC+KXNCER PRG .~,.so,L SATW,AT,CN ,,,ax.CE,L,NG ,.,M,T ‘(where nc < ,wx ca) -,- nc < ,0x a) 

’ ,. : *‘: 
: ,, “ ‘,.FOR PLANNING PURPOSES 

Tox& INFORMAllON ““, :j CON+AMlNANT PFlELIMINARVREMEDIATlON GOALS (PRGs) SOIL SCREENING LEVELS 
., ‘ ~G V rldn 

SFo Rfoo s!=l licl ’ o&a. CASNO. ; 
Mloration to Gmund Water 

mwo-4 : ol+bNoa 
Resldmln.5l 

&Wh4 ‘inmd),C& ‘, 
lndustrlal Ai-nblsnt Ah Tap Water DAF40 OAF1 

sdl (MO) sdiliww) OJ!@W wv hw~ b&J) 

1.SE-m I ‘ SE.02 r 0 9.1 1010180 Promelon 9.2E+02 N: 1.3E+04 TY: 55E+Ol nc 55E+02 TV: 
4.OE-o3 I 4.OEQ3 r 0 01 7297-196 Promelryn 2.4E+02 IX: 3.5E+03 I,.Z 1.5E+Ol 11c 15E+02 M: 
7SE-o2 I 7.5E-02 r 0 9.1 zwso-58-5 Pronamide 4.6E+03 K 6.6E+O4 nc 2.7E+O2 nc 2.7E+03 IX: 
13E-02 I 1.3E.02 r 0 0.1 1918-18-7 Propachlor 7.9E+02 IX: l.lE+04 nc 4.7E+Ol ,K 4.7E+O2 nc 
S.OE-M / 5.OE-W r 0 0.1 709.9.9.9 Propanil 3.1 E+02 nc 4.4E+03 IV 1.8E+Ol rw: 1.8E+02 K 
Z.OE-02 / 2.OE-02 , 0 0, 23,2-35-o Propargile 1.2E+03 11c 1.8E+04 K 7.3E+Ol nc 7.3E+02 ry: 
Z.OE-@3 I 2.OE-m r 0 0.1 107-19-7 Propargyl alcohol 1.2E+02 I)(: 1.8E+03 11c 7.3E+OO K 7.3E+Ol IIC 
ZOE-02 I Z.OE-02 r 0 0.1 139-40-z Propazine 1.2E+03 11c 1.8E+O4 (K: 7.3E+Ol ne 7.3E+02 n: 
2.0~~02 I Z.MQP r 0 0.1 12242-9 Propham 1.2E+03 nc 1.8E+04 nc 7.3E+Ol K 7.3E+02 ,,z 
1.3E.02 i 13Eu? r 0 0, 60207-00.1 Propiconazole 7.9E+02 nc l.lE+04 IK. 4.7E+Ol M 4.7E+02 IV: 
l.OE-01 , l.lE-0, , 1 9a92-8 Isopropylbenzene (Cumene) 1.6E+O2 m 52E+02 nc 4.OE+02 nc 6.6E+02 M: 
l.OE-92 n I.OE-02 r 1 lWa-1 n-Propylbenzene 1.4E+02 I*: 2.4E+02 SM 3.7E+Ol 1x: 6.lE+Ol ry: 
Z.OE+O, h Z.OE+Ol r 0 0.1 57-55-9 Propylene glycol 
7.OE-01 h 7.OE-01 

l.OE+05 IMI l.OE+05 .NJX 7.3E+04 IX: 7.3E+05 IX: 
, 0 0.1 11 l-35-3 Propylene glycol, monoethyl ether 4,3E+04 r~: 

7.OE-0, h 

l.OE+O5 nwx 2.6E+03 K 2.6E+04 no 
5.7E-01 I 0 0.1 107-99-Z Propylene glycol. monomethyl ether 4.3E+04 nc 

2.4E-01 / 98E-a3 r 

l.OE+05 MX 2.lE+03 nc 2.6E+04 II: 
lSE-02 I SSEu3 I 1 7545-9 Propylene oxide 1.9E+OO cn* 9.lE+OO ea. 5.2E-01 a* 2.2E-01 w, 

2.5E.0, I 2.5E.01 r 0 0.1 9133577.5 Pursuit 1.5E+O4 nc l.OE+05 MX 9.lE+O2 nc 9.1E+O3 ,w 
2.5E-m I 2.5Ea2 r 0 0.1 5153~9-1 Pydrin 1.5E+03 nc 2.2E+04 nc 9.lE+Ol nc 9.1E+O2 r,c 
,.OER7 I 1 .OE-09 r 0 0.1 llo-96-l Pyrtdine 6.lE+01 m 8.8E+O2 11c 3.7E+OO nc 3.6E+Ol no 
5.OE.04 I 5.0604 I -0 0.1 rs593-m-8 Quinalphos 3.lE+Ol 11c 4.4E+02 nc 1.8E+OO rr 1.8E+Ol K 

l.ZE+Ol h ,.ZEtOl r 0 0.1 91.22-5 Quinoline 4.1E-02 ca 2.lE-01 ca 5.6E-04 u 5.6E-03 C(I 
llE-01 / 30E-w I LIE-01 , 3.OE-03 r 0 0.1 ,2,.92J RDX (Cyclonile) 4.4E+OO CO* 2.2E+Ol ca 6.lE-02 CII 6.lE-01 CII 

3.OE-02 I 3.OE-m r 0 0.1 ~04~88.1 Resmelhrin 1.8E+03 nc 2.8E+O4 nc l.lE+02 nc l.lE+03 nc 
5.0~~02 h 5 OE+2 r 0 0.1 299-M-3 Ronnel 3.lE+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 w 
&OE-93 / 4 OE-03 r 0 01 93-79-4 Rolenone 2.4E+02 K 3.5E+O3 IW: 1.5E+Ol nc 1.5E+O2 w 
2.5E-02 I 2.5E-02 r 0 0.1 79557-05.0 Savey 1.5E+03 nc 2.2E+04 nc 9.lE+Ol nc 9.lE+02 nc 
5.OE.03 , 0 0.1 7793-m Selenious Acid 3.lE+02 nc 4.4E+O3 r~ 1.8E+02 nc 
50E-03 I 0 7752492 : Selenium 3.9E+02 IIC l.OE+O4 K 1.8E+02 rw: 5.OE+OO 3.OE-01 
5.OE.M h 0 01 830104 ’ Selenourea 3.lE+02 ry: 4.4E+03 K 1.8E+02 m: 
9,0E-02 I 9.0E-02 r 0 0.1 74051-30-2 Selhoxydim 5.5E+03 rw: 7.9E+O4 w 3.3E+02 or 3.3E+03 IV 
5.OEQ3 I 0 7440-22-4 Silver and compounds 3.9E+02 nc l.OE+O4 nc 1.8E+02 nc 3.4E+Ol 2.OE+OO 

l.ZE-01 h 5.OE-c3 1 l.ZE-01 r 2.OE4%3 r 0 0.1 122-34-9 Simazine 4.1E+OO a* 2.lE+Ol ca 5.6E-02 ca 5.6E-01 ca 
4OE-03 I ZB(UO-U-~ Sodium azide 

27Edl h 3.OE-02 i 2.7E-01 , 3.OE.02 r 0 0.1 14b,&5 Sodium dielhyidithiocarbamale 1.8E+OO co 9.lE+OO a 2.5E-02 cn 2.5E-01 C(I 
Z.OE-05 I 2 OE.05 r 0 0.1 82.74.8 Sodium fluoroacelale 1.2E+OO nc 1.8E+Ol nc 7.3E-02 nc 7.3E-01 TW: 
l.OE-a3 h , .OE.m r 0 0.1 13718-21~ Sodium metavanadale 6.1E+Ol nc 8.8E+O2 nc 3.7E+OO nc 3.6E+Ol nc 
6.OE-Ol 1 0 7440.248 Strontium, stable 4.7E+04 IY: l.OE+O5 ~1: 2.2E+04 nc 
3.OE-04 I 3.OE.04 r 0 0.1 57-24-9 Strychnine 1.8E+Ol ,I.Z 2.6E+02 w l.lE+OO 11c l.lE+Ol ry: 
2.OE.01 I Z.OEQ, I 1 10042.5 Slyrene 1.7E+03 .a, 1.7E+O3 u,, l.lE+03 nc 1.6E+03 ry 4.OE+OO 2.OE-01 
l.OE4B n l.OEQ9 r 50-07-9 l,l’-Sulfonylbls (rlchlorobenzene) 7.8E+Ol nc 2.OE+O3 nc 3.7E+OO ry 3.6E+Ol nc 
2.5E02 I 2.5~.W r 0 0.1 ~~17~9-3 Syslhane 1.5E+03 nc 2.2E+O4 rw: 9.lE+Ol M: 9.lE+02 M 

,.5E+05 h l.SE+OS h 0 0.09 1745-01.5 2,3,7,8-TCDD (dioxin) 3.9E-06 u 2.7E-05 w 4.5E-08 o 45E-07 C* 
7.OE.02 I 7.OEQ2 r 0 0.1 YOW(I-t Tebuthiuron 4.3E+03 rr 6.2E+04 ,K 2.6E+02 nc 2.6E+03 K 
2.OE-02 h Z.OE-CQ r 0 0.1 3393-93-5 Temephos 1.2E+03 nc 1.8E+04 m 7.3E+Ol TIC 7.3E+02 rr 
1.3E.02 I 1.3EU? r 0 0.1 5902-5, -2 Terbacil 7.9E+02 m l.lE+04 ry: 4.7E+Ol nc 4.7E+O2 VW 
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1110,100 

‘t FOR PLANNING’PURPOSES 
,_’ 

TOXICITY INFORMATlON ‘. ,” : ‘, : .!, ’ CO,,,‘,&MI,, ANT 
j vskkl 

PRELIMINARY REYEDlATlON GOALS (PROS) SOIL SCREENING LEVEL! 
‘_. 

mtD0’ SFI 
Mgramn t$l Grwnd Water 

SF0 l?lril R.36khlud Induslrlal AdlentM .Tap$War OAF20 OAF1 

MWQ4 ‘(tT&#d)” l/(m@Qd) (lT&gd) W~mw ~blP%l) lwmw G em bQw1 lW9l 

2.5E-05 h 2.5E.05 , 0 01 13071-78-9 Terbufos 1.5E+OO (w: 2.2E+Ol IX: 9.1E-02 pli 9.1E-01 IX: 
tOE43 I 1 OE-LU r 0 0.1 6w-50-e Terbutryn 6.1E+Ol IX: 8.8E+02 K 3.7E+OO r)(: 3.6E+Ol IW 
3.OE.04 , 3 OE.04 r 0 0.1 9594-3 1,2,4,f%Telrachlorobenzene 1.8E+Ol TC. 2.6E+O2 nc l.lE+OO nc l.lE+Ol nc 

2dE.02 l 30E-W t 2.6E-02 i 3.OE-W r , 0302Od 1 ,I .I .2-Telrachloroelhane 3.OE+OO .X 7.OE+OO ca 2.6E-01 ca 4.3E-01 .X 
z.OE.0, , 6OE-02 n 2.OE-01 / 6.OE-02 , 1 7834-5 1 ,I .2.2-Telrachloroelhane 3.8E-01 ca 9.OE-01 ca 3.3E-02 C(I 5.5E-02 ea 3.OE-03 2.OE-04 
5.2E-02 n l.OE-02 I 2.OEQ3 n l.lE-01 n 1 127-l 94 Telrachloroelhylene (PCE) 5.7E+OO m. 1.9E+Ol CII. 3.3E+OO a l.lE+OO a 6.OE-02 3.OE-03 

‘CAL-Mod&d PRG’ (PEA, 1994) 3.2E-01 
3.OE-02 i 3.OE-02 r 0 0.1 56-802 2,3,4,6-Telrachlorophenol 1.8E+03 nc 2.6E+O4 nc l.lE+02 nc l.lE+03 ne 

2.OE41 h Z.OE+Ol , 0 0.1 5215251 p,a,a,a-Telrachlorololuene 2.4E-02 u 1.2E-01 ea 3.4E-04 m 3.4E-03 ,X 
2.4E.02 h 3.OE-02 / 24E-02 r 3 0E.W , 0 0.1 WY-1,.5 Telrachlorovinphos 2.OE+Ol m* l.OE+02 m 2.8E-01 ca 2.8E+OO ca 

5OE44 I 5 OE-04 r 0 0.1 3699-24-6 Telraelhyidilhiopyrophosphale 3.1E+Ol m 4.4E+O2 nc 1.8E+OO 1x1 1.8E+Ol w 
7.6E.m n 2.lE-01 n 6.6E43 n 6 OEU? n 0 0.1 109-m-9 Telrahydrofuran 6.4E+Ol ca 3.2E+O2 .Z 9.9E-01 ~11 8.8E+OO ca 

6.6E-05 / 0 7446-16.3 Thallium and compounds 5.2E+OO 11c 1.3E+O2 m 2.4E+OO nc 
i.OE-02 I 1 OE-02 r 0 01 2924~77-3 Thiobencarb 6.1E+O2 nc 8.8E+03 nc 3.7E+Ol nc 3.6E+O2 ,X 
l.OE-01 n 1 .OEQl , 0 0.1 N/A Thiocyanale 6.1E+03 nc l.OE+05 mom 3.7E+02 nc 3.6E+03 tw 
3.OE.04 h 3 OE.04 , 0 0.1 39196.164 Thiofanox 1 .BE+Ol K 2.6E+O2 m l.lE+OO nc l.lE+Ol K 
60E-02 i B.OE-02 r 0 0.j 23584-X-6 Thiophanate-methyl 4.9E+03 rr 7.OE+O4 TW: 2.9E+O2 m: 2.9E+03 11c 
5.OEU3 I 5 0E-m , 0 o., 137.286 Thiram 3.1E+02 nc 4.4E+O3 nc 1.8E+Ol ry: 1.8E+02 iw 
(L.OE-01 h 0 Tin (inorganic, see lribulyllin oxide for organic tin) 4.7E+O4 nc 1 .OE+O5 IIWU 2.2E+O4 or 
20E-0, i 1 ,E-0, h , 108-66.3 Toluene 5.2E+02 ~11, 5.2E+O2 SKI 4.OE+O2 nc 7.2E+02 K 1.2E+Ol 6.OE-01 

32EtOO h 3.2E+W r 0 01 95-60-7 Toluene-2,Cdiamine 1.5E-01 ca 7.7E-01 ca 2.1E-03 en 2.1E-02 ~a 
OOE-01 h 6 OE-01 , 0 0, 95-70-5 Toluene-2,Sdiamine 3.7E+04 rr l.OE+05 1w1 2.2E+03 ,X 2.2E+04 w 
ZOE-01 h 2 OE-01 , 0 01 62340.5 Toluene-2,6-diamine 1.2E+04 11c l.OE+O5 msx 7.3E+O2 vw 7.3E+O3 IV: 

19E-01 i 1.9E-01 , 0 01 108-a-o p-Toluidine 2.6E+OO w 1.3E+Ol a 3.5E-02 ca 3.5E-01 ca 
l.,E+OO i l.lE+W / 0 01 6001-35-Z Toxaphene 4.4E-01 ca 2.2E+OO .X 6.OE-03 cn 6.1E-02 = 3.1 E+Ol 2.OE+OO 

75E-M I 7 5Em , 0 01 66641.25-6 Tralomelhrin 4.6E+02 m 6.6E+03 IW 2.7E+Ol M: 2.7E+02 ne 
1.3E-02 I 1.3E-02 r 0 0.1 2303-17.5 Triallate 7.9E+02 rr 1 .lE+04 nc 4.7E+Ol nc 4.7E+O2 nc 
l.OE-02 i 1 OE-02 , 0 0.1 62097.50-q Triasulfuron 6.1E+02 I)(: 8.8E+03 nc 3.7E+Ol or 3.8E+02 nc 
5.OE-a3 I S.OE-03 , 0 0.1 61554-3 1,2,4-Tribromobenzene 3.1E+02 nc 4.4E+03 nc 1.8E+Ol nc 1.8E+02 TY: 
3.OE-04 i 0 0.1 56-35-9 Tributyllin oxide (TBTO) 1.8E+Ol nc 2.8E+02 S.Z l.lE+Ol m 

34E-02 h 3.4E-02 r 0 0.1 634-83-5 2.4,6-Trichloroaniline 1.4E+Ol ca 7.3E+Ol ca 2.OE-01 w 2.OE+OO ca 
ZSE-02 h 2.9E.02 r 0 0.1 SSSMO.Z 2,4,6-Trichloroaniline hydrochloride 1.7E+Ol ca 8.5E+Ol ea 2.3E-01 = 2.3E+OO .X 

l.OE-02 / 5.7E-W h 1 lzoa22-1 1,2,4-Trichlorobenzene 6.5E+O2 t.~ 3.OE+O3 aat 2.1E+O2 VW 1.9E+02 in 5.OE+OO 3.OE-01 

Z.OE-02 n 2.9E.0, ” 1 71-556 1 ,l ,I -Trichloroelhane 6.3E+02 nc 1.4E+O3 sat l.OE+03 w 5.4E+O2 nc 2.OE+OO 1 .OE-01 

57E-02 I IOE-M I 5.6E42 I 4.oE-03 , I 79x0-5 1 ,I ,2-Trichloroelhane 8.4E-01 ,x. 1.9E+OO C(I* 1.2E-01 a 2.OE-01 ct~ 2.OE-02 9.OE-04 

1.lE-02 n 6.OE-m I 60E.&3 ” 6.OE-m , 1 79m-6 Trichloroelhylene (TCE) 2.8E+OO ,x** 6.1E+OO U* l.lE+OO ca* 1.6E+OO cn* 6.OE-02 3.OE-03 

3.OE.01 I 2.OEQl h I 76694 Trichlorofluoromelhane 3.9E+O2 nc 2.OE+O3 -I 7.3E+02 K 1.3E+O3 K 
I.OE-O1 I 1 M-01 , 0 0.1 95-95-4 2,4.5-Trichlorophenol 6.1E+03 nc 8.8E+04 IX 3.7E+O2 ne 3.6E+03 nc 2.7E+02 1.4E+Ol 

l.lE.02 I 1.lE-m I 0 0.1 66-06-z 2,4,8-Trichlorophenol 4.4E+Ol ca 2.2E+02 a 6.2E-01 cn 6.1E+OO ca 2.OE-01 8.OE-03 

i.6Euz I 1 .oEu? , 0 0.1 83-76-5 2,4,5-Trichlorophenoxyacelic Acid 6.1E+O2 nc 8.8E+O3 IX: 3.7E+Ol nc 3.6E+O2 nc 
O.OE-03 I 6.OEu3 , 0 0.1 93-72-l 2-(2,4.5-Trichlorophenoxy) propionic acid 4.9E+02 K 7.OE+O3 11c 2.9E+Ol t.~ 2.9E+02 w 
5.OE.W I 5.OEQ) r 1 5gb77d I,1 ,P-Trichloropropane 1.5E+Ol rz 5.1E+Ol IX 1.8E+Ol tw 3.OE+Ol n: 

7.OE+OO h s.OE-03 I 7OE+OO , 5.OE-m , 1 96-16-4 1,2,3-Trichloropropane 1.4E-03 .X 3.1E-03 u 9.6E-04 u 1.6E-03 =,I 
5.OE.W h 5.0E-m r 1 9019-5 1.2,3-Trichloropropene 1.2E+Ol nc 3.9E+Ol rz 1.8E+Ol rr 3.OE+Ol w 
3.OE+Ol I 6.6EtOO h I 76.13-1 I,1 ,P-Trichloro-1,2,2-ldfluoroelhane 5.6E+O3 ,a, 5.6E+O3 S.M 3.1E+04 nc 5.9E+04 nc 
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3.OE-M , 3.OE.m r 0 0.1 53,35.03-2 Tridiphane 1.6E+02 K: 2.6E+O3 n: l.iE+Ol rr i.lE+02 ,x 
2.OE.m r ZOE-CL3 I 1 ,21-u-.9 Triethylamine 2.3E+Ol IX: 6.6E+Ol wz 7.3E+OO IIC 1.2E+Ol nc 

7.7E-03 1 7.5E.m I 7.7E-m r 7SEM r 0 0.1 1532-09-5 Trifluralin 6.3E+Ol c-a** 3.2E+02 ca* 6.7E-01 CC 6.7E+OO C.,* 
,.4E-04 , ME-04 n 0.1 552-307 Trlmellltic Anhydrlde (TMAN) 6.6E+OO 11c 1.2E+O2 w 5.1E-01 w 5.lE+OO 
5w02 ” 1.7E-m n 1 9ae3-8 1,2,4-Trimethylbenzene 52E+Ol ITS 1.7E+O2 ne 6.2E+OO ne 1.2E+Ol rr 
SOE-02 n 1.7E-03 n 1 105-87-3 1,3,5-Trimethylbenzene 2.1E+Ol nc 7.OE+Ol r.c 6.2E+OO nc 1.2E+Ol IX: 

37E-02 h 3.7E-02 r 0 0.1 5,2-S&l Trimethyl phosphate 1.3E+Ol ca 6.7E+Ol co 1.6E-01 ~a l.aE+OO a 
3.OE-32 6 3.OE-w r 0 0.1 99-35-4 1,3,&Trinikobenzene 1.8E+03 nc 2.6E+04 nc l.lE+02 nc l.lE+03 rr 
1.OE.02 h 1.9E-02 r 0 0.1 479458 Trinitrophenylmethylnitramine 6.1E+02 m 6.6E+O3 IK 3.7E+Ol nc 3.6E+02 ne 

30E.02 1 SOE-04 I 3.OE02 I S.OE.04 r 0 0.1 ,,b957 2,4,6-Trinitrotoluene 1.6E+Ol cc 6.2E+Ol CC 2.2E-01 CC 2.2E+OO a** 
l.OE-0, n l.OE-01 r 0.1 791.2ae Trlphenylphosphlne oxide 6.1E+03 ry: a.ab04 m 3.7E+02 nc 3.6E+03 rl(: 

,.4E-02 n 3.0E-01 n 1.4E-CQ r 3.OE-0, , 0.t 115863 Tris(P-chloroethyl) phosphate 3.5E+Ol Cn 1.8E+02 ca 4.8E-01 cn 4.8E+OO ca 
2.OEa n 7440-6,-O Uranlum (chemical toxicity only) 1.6E+Ol no 4.1E+02 nc 7.3E+OO IX 
7.OE-03 h 0 7.40-32-2 Vanadium and compounds 5.5E+02 K 1.4E+04 K 2.6E+02 or 6.OE+O3 3.OE+02 
l.OE-a3 I 

25.E.02 i 

l.OE*M) h 

1 .OE.cu r 0 0.1 1929-77-7 IVemam 16.iE+01 m a.aE+02 ne 3.7E+OO nc 3.6E+Ol K 1 
ZSEUZ r 0 0.1 5047144.5 lVinclozolin 11.5E+03 K 2.2E+04 K 9.1E+Ol rr 9.1E+02 IK 1 
5.7E-CR , 1 w8.054 IVinyl acetate I4.3E+02 nc 1.4E+O3 nc 2.1E+02 nc 4.1E+02 TW: 1 1.7E+02 8.OE+OO 

l.lE-01 r 88b04 , i.lE-01 h O.OE-04 I I 593as2 lVin$ bromide (bromoethene) 1 1.9E-01 ca* 4.2E-01 CII- 6.1E-02 -ca* l.OE-01 ,x.+ 1 
,.5E+Ce3 I 3.OEu3 I 3.lE-W I 2.9E.02 I , 7501.1 IVInyl chlorlds (child/adult) 1 1.5E-01 ,x 2.2E-01 ca 4.lE-02 CA 1 l.OE-02 7.OE-04-r 
7.5E-0, I 3.OE.m I 1.8E-02 I 29E-02 8 , 7501.1 Vinyl chloride (adult) -8.3E-01 co 

3.OE-04 I 3.OE.04 r 0 0.1 81-81.2 Warfarin 1.8E+01 nc 2.6E+02 nc l.lE+OO rr l.lE+Ol (IC 
Z.OE+OO I 

30E-0, , 

3.OE.M I 

5.OE-02 I 

2.OE-01 x 1 0.1 ,33&2a7 Xylenes 2.1E+02 I~I 2.1E+02 UI 7.3E+O2 nc 1.4E+03 ry: 2.1E+02 1 .OE+Ol 
0 7440-53-5 Zinc 2.3E+04 nc l.OE+05 max l.lE+04 ry: 1.2E+04 6.2E+02 
0 ,314.94-7 Zinc phosphide 2.3E+Ol IX: 6.1E+O2 nc l.lE+Ol TY: 

5.OE-02 r 0 0.1 ,2122.57-7 Zineb 3.1E+03 nc 4.4E+O4 Ix: 1.8E+02 nc 1.8E+O3 nc 



APPENDIX C.1.2 

CONNECTICUT REMEDIATION STANDARD REGULATIONS (RSRs) 

DIRECT EXPOSURE (RESIDENTIAL AND INDUSTRIAL) 

CONNECTICUT RSRs FOR POLLUTANT MOBILITY (GB CLASSIFIED AREA) 

CONNECTICUT RSRs FOR THE PROTECTION OF 

GROUNDWATER(GA/GAA) 
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Remediation Standard Regulations 
Appendices A, 6, C, D, E, and F 
January 1996 
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SUMMARY OF NUMERICAL CRITERIA 
Remediation Standard Regulations 
Appendices A, B, C, D, E, and F 
January 1996 

Media 

Vd.=VoMizathChrh -% 
ugk = micrograms per liter or phts per bilGon 
mgkg = minigrams per kilogram or ppm 

(1) TCti +li G9JL) 
: ‘,ir. &“. .. c < _ :.,.:.<.r.- ,. 

CornpI&& at: EPOC ~. ~ ..$: -“‘-- .: . . . . . . . _ .: I ; ,__. j .I 
-’ ‘. .. ‘. - 

-rxvowKt.-A& 
,:< .; 

Groun&vater/Surface Water SdlVapor ,I -. 
I I I I -- 

:: ::; E r: lndu&i&/&mme&d c 
-. -. - 

SWP = sutface water Pr 
GP = Groundwater Protection Criteria -: :i-yj 

NE = None Established by DEP . - -,;;‘?-” _, 
ppm=partspermiUion 

‘-1:: 
. : .s 



aldrin 0.036 0.34 

benzo(g,h,i)perylene ’ loo0 2500 

benzoic acid. 

BHC(alpha-) 

loo0 2500 

0.097 0.91 

Approved Criteria for Additional Polluting Substances 
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies 

Pollutant 

acenaphthene 

FCES 
DEC 

loo0 

Soil (mg/kg) Groundwater (pg/l) 

UC GAA/GA GB GWPC SWPC FtEs vc I/c vc 
DEC PMC PMC 

2500 8.4 84 420 NE NE NE 

BHC(beta-) 0.34 3.2 

BHC(delta) ’ 0.097 0.91 

bromodichloromethane 9.9 92 

bromomethane 9.5 1000 

4-bromophenyl- 
phenylether 

500 

I :I 

1000 

n-butylbenzene I 500 I 1000 

set-butylbenzene 

tert-butylbenzene 

500 1000 

500 1000 

carbazole 31 290 

0.2 2 9.8 NE NE NE 

8.2 82 410 NE NE NE 

1.4 14 61’” NE NE NE 

1.4 14 61 I3 NE NE NE 

1.4 14 61 I3 NE NE NE 

l# I# 10# NE NE NE 
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Approved Criteria for Additional Polluting Substances 
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies 

Pollutant 

carbon disulfide 

4-chloroaniline 

chloromethane 

2-chloronaphthalene 

4-chlorophenyl-phenyl 
ether * 

chrysene 

m-cresol 

p-cresol 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

dibenzofuran 

dibenz(a,h)anthracene 

1,2-dibromo-3- 

RES 
DEC 

500 

270 

47 

loo0 

500 

84 

loo0 

340 

2.6 

1.8 

1.8 

270 

l# 

0.44 

Soil (mg/kg) Groundwater (@I) 

I/C GAAIGA GB GWPC SWPC RES VC I/c vc 
DEC PMC PMC 

loo0 14 140 700 NE NE NE 

2500 l# 5.6 28 NE NE NE 

440 0.054 0.54 2.7 NE NE NE 

2500 11 110 560 NE NE NE 

1000 8.2 82 410 NE NE NE 

780 I# I# 4.8 NE NE NE 

2500 7 70 350 NE NE NE 

2500 0.7 7 35 NE NE NE 

’ 24 In Review In Review 0.15 NE NE NE 

17 In Review In Review 0.1 NE NE NE 

17 In Review In Review 0.1 NE NE NE 

2500 I# 5.6 28 NE NE NE 

l# I# 1# 0.5 # NE NE NE 

4.1 In Review In Review In Review NE NE NE 
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Approved Criteria for Additional Polluting Substances 
Pursuant to Sections 22a-133k( 1) through (3) of the Regulations of Connecticut State Agencies 

Soil (mgkg) Groundwater @g/l) 

1 GWPC / SWPC FE& RES vc 

chloropropane 

RES I/C GAAI GA 
DEC DEC PMC 

1,2-dibromoethane I 0.0072 I 0.067. In Review 

0.33 # 

NE 

NE 3,3’-dichlorobenzidene I 1.4 

1,4-dichlorobutene I 0.07 I 0.62 In Review NE 

diethyl phthalate I loo0 I 2500 110 NE NE 

NE 2.8 NE 2,4-dimethylphenol 

dimethyl phthalate i” I loo0 I 2500 110 NE NE 
---I NE 1.65 # NE 2,4-dinitrophenol 

I# 2,4-dinitrotoluene 

2,6-dinitrotoluene 

i40 2500 

68 2000 

NE 

NE I# 

endosulfan I I 1200 0.84 NE 

4 
NE 
NE 

NE 

NE endosulfan II I 410 I 1200 0.84 

0.84 8.4 NE endosulfan sulfate 3 

endrin aldehyde 4 I .610 NE NE I NE I NE NE NE I 
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Approved Criteria for Additional Polluting Substances 
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies 

Soil (mg/kg) Groundwater @g/l) Pollutant 

GB 
PMC 

RES I/C 
DEC DEC 

GAAI GA 
PMC 

NE 1 endrin ketone 5 NE 

I# NE I hexachlorobutadiene 

9.8 NE 

l# 

I isophorone 7.4 NE 640 2500 I# 

500 1000 0.6 

500 1000 0.6 

NE ,m 1.4 

132 I4 30 I5 NE 

I I 

NE NE isopropylbenzene 
(cumene) 

41.8 30 I5 NE 

I I 

NE NE 

14 

I 2-methylnaphthalene 7 474 2500 I 0.98 9.8 

NE 70 

7 

I 2-nitroaniline 1.65 # 

’ 4.2 NE I 3- nitroaniline 
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Approved Criteria for Additional Polluting Stibstances 
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies 

It.9 (~91) 

d 

I/c vc 

NE 

Pollutant Soil (mg/kg) Ground! 

RES I/C GAAJ GA 
DEC DEC PMC 

200 2500 I# 

34 loo0 1# 

540 2500 1.1 

130 1200 l# 

I# l# I# 

500 1000 1.4 

680 2500 1.4 

NE NE NE 

500 loo0 26 

1000 ’ 2500 14 

56 520 l# 

500 1000 7 

500 1000 7 

GB 
PMC 

GWPC SWPC 

?-j-b+- 

l# I 10# ~~ I-~ NE 

i RESVC 

1 NE 4-nitroaniline 
I 

NE I nitrobenzene 

2-nitrophenol NE NE I 
I 

N-nitrosodiphenylamine NE NE I 

N-nitrosodi-n-propylamine NE NE 

---i NE n-propylbenzene NE 

1,2,4-trichlorobenzene 

trichloroflouroethane ” 

trichloroflouromethane 

2,4,5-trichlorophenol NE 

NE 2,4,6-trichlorophenol 

1,2,4-trimethylbenzene NE 

1,3,5trimethylbenzene NE 
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Approved Criteria for Additional Polluting Substances 
Pursuant to Sections 22a-133k(l) through (3) of the Regulations of Connecticut State Agencies 

NE Not Established 
# Criteria based on detection limits. 

Notes: I BCH(alpha) used as surrogate for BCH (delta). 
* 4-bromophenyl-phenyl ether used as surrogate for 4-chlorophenyl-phenyl ether. 
3 Endosulfan used as surrogate for endosulfan sulfate. 
4 Endrin used as surrogate for endrin aldehyde. 
5 Endrin used as surrogate for endrin ketone. 
7 Based on an interim acceptable exposure level of 0.007 mg/kg developed by DPH. Criteria to be used for screening purposes. 
’ Pyrene used as surrogate for benzo(g,h,i)perylene. 
9 Screening level for p-isopropyltoluene is based on isopropylbenzene as a surrogate. Also known as methylisopropylbenzene. 
lo Diethyl phthalate used as surrogate for dimethyl phthalate. 
” Based on odor threshold. Also known as Freon 113 and 1,1,2-trichloro-1,2,2-triflouroethane. 
I2 Based on health based GWPC of 209 pg/l; toxicity is estimated to be three fold greater than cumene. 
I3 GWPC from Region III table which incorporates inhalation and drinking exposure routes. 
I4 Based on health based GWPC of 660 &I. 
I5 GWPC based on odor detection from volatilization during showering. 
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C-49-03-8-1 56 

March 20, 1998 

Brown & Root Environmental Project Number 7237 

Mr. Mark Lewis 
Connecticut Department of Environmental Protection 
Water Management Bureau 
Permitting, Enforcement, and Remediation Division 
Federal Remediation Program 
79 Elm Street 
Hartford, Connecticut 06106-5127 

Reference: CLEAN Contract No. N62472-90-D-1298 
Contract Task Order No. 0260 

Subject: Responses to CTDEP’s Comments on Calculated Remediation Standards 
Lower Subase Remedial Investigation 
Naval Submarine Base - New London, Groton, Connecticut 

Dear Mr. Lewis: 

Brown & Root (B&R) Environmental and the Navy received your February 27, 1998 comment letter 
regarding the Remediation Standards that were calculated for use in the Lower Subase Remedial 
Investigation. Responses to CTDEP’s comments have been prepared and the appropriate revisions 
have been made to Tables 1 and 2, which were previously enclosed in B&R Environmental’s December 
23, 1997 letter. B&R Environmental, on the behalf of the United States Navy, Northern Division 
Facilities Engineering Command and Naval Submarine Base - New London, has enclosed the Navy’s 
responses to CTDEP’s comments and the revised tables for your review and approval. , 

If you have any questions regarding the responses or the information provided in the revised tables, 
please contact Mr. Mark Evans at (610) 595-0567 (ext. 162) or me at (412) 921-8244. It is anticipated 
that any remaining issues can be resolved during a conference call. 

Enclosure(s) 

c: Mr. Roger Boucher, NORTHDIV (letter only) 
Mr. Mark Evans, NORTHDIV 
Mr. Andy Stackpole. NSB-NLON Environmental 
Mr. John Trepanowski, B&R Environmental 
Mr. Daryl Hutson, B&R Environmental (letter only) 
Ms. Karen Smecker, B&R Environmental 
File: CT0 0260 



RESPONSES TO CTDEP’S COMMENTS (2/27/98) 
ON THE CALCULATED CTDEP REMEDIATION STANDARDS (12/23/97) 

CT0 260 - LOWER SUBASE REMEDIAL INVESTIGATION 
NAVAL SUBMARINE BASE-NEW LONDON, GROTON, CONNECTICUT 

MARCH 20,1998 

I. SURROGATE CHEMICALS USED TO SUPPLY TOXICITY VALUES 

Comment: 

1. The Navy has used naphthalene as a surrogate to represent the toxicity of 
benzo(g,h,l)perylene. As noted in Dr. Ginsberg’s memorandum, pyrene (RfD 0.03 
mg/kg/d) is a more appropriate surrogate. The RfD for naphthalene has been withdrawn 
from IRIS. Please recalculate the direct exposure, pollutant mobility, and ground water 
protection criteria for benzo(g,h,i)perylene using this approach. This approach is 
appropriate for a screening level risk assessment. However, the uncertainties involved 
with this approach should be acknowledged if these two chemicals are found to be major 
risk drivers at the site. 

Resoonse: 

The direct exposure, pollutant mobility, and groundwater protection criteria for 
benzo(g,h,i)perylene will be recalculated using pyrene as a surrogate. Benzo(g,h,i)perylene was 
detected in soil and groundwater at the Lower Subase but was not found to be a major risk driver 
at any of the zones that were evaluated in the risk assessment. Benzo(g,h,i)perylene was only 
identified as a COC in groundwater at Zone 4 where it was detected in one sample at a 
concentration exceeding the State’s Ambient Water Quality Criteria (AWQC) for the protection of 
human health. Consequently, this does not have any impact on the human health risk 
assessment. 

Comment: 

2. It is unclear why the Navy calculated criteria for phenanthrene since the regulations list 
direct exposure, pollutant mobility, and groundwater protection criteria for this 
compound. Please use the criteria listed in the Regulations for this compound. The Navy 
should either withdraw their request for approval of criteria for phenanthrene, or, if the 
Navy is requesting approval of alternative criteria for this compound under the 
Regulations, the Navy should so state. 

Resoonse: 

The Navy retracts its request for approval of criteria for phenanthrene. The promulgated criteria 
for phenanthrene were used in the selection of COCs in the human health risk assessment. 
Consequently, this does not have any impact on the human health risk assessment. 
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Comment: 

3. Bromodichloromethane should be used as a surrogate for bromochloromethane. Please 
use the criteria calculated for bromodichloromethane in place of those calculated using 
chloromethane as a surrogate. 

Resoonse: 

Bromodichloromethane will be used as a surrogate for bromochloromethane. 
Bromodichloromethane was not detected in soil and groundwater samples for any of the zones 
evaluated in the human health risk assessment, consequently this does not have any impact on 
the analysis. 

Comment: 

4. The Navy’s proposal to use 3-rnethylphenol as a surrogate for 4chloro-3-methylphenol is 
not appropriate, due to structural differences between the two compounds. The use of a 
qualitative risk assessment would be acceptable assuming that concentrations of this 
chemical do not exceed the low part-per-billion range. Please see Dr. Ginsberg’s 
comments for additional details. 

Resoonse: 

No criteria will be developed for 4-chloro-3-methylphenol. Instead, as suggested, 4-chloro-3- 
methylphenol will be evaluated qualitatively. 4-Chloro-3-methylphenol was only detected in one 
soil sample at the Lower Subase and at a low concentration (34 ppb), consequently, this does not 
have any impact on the human health risk assessment. 

II. INCORRECT OR UNSUPPORTED POTENCY VALUES 

Comment: 

5. Several of the CSFs or RfDs used by the Navy appeared to be incorrect, based on a 
comparison to the values listed in the EPA Region Ill Risk Based Concentrations table, 
IRIS, or HEAST. Please recalculate the direct exposure,.pollutant mobility, and ground 
water protection criteria using correct values for total 1 ,P-dichloroethene. Please assume 
that this value pertains to the mixture of cis and trans isomers. The RfD for the mixture 
should be SE-3 mg/kg/d. 

Resbonse: 

The direct exposure, pollutant mobility, and groundwater protection criteria for total 1,2- 
dichloroethene will be recalculated using an oral reference dose of 9E-3 mg/kg/day. This 
revision does not impact the human health risk assessment since all detected concentrations of 
total 1,2-dichloroethene are less than the recalculated criteria. 
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Comment: 

6. The Department was unable to verify the potency factors listed by the Navy for several 
chemicals. Please either provide references to support the listed potency factors, or 
derive criteria using acceptable surrogates for the following compounds: chloroethane, 
4,6dinitro-2-methylphenoL 2-hexanone, and P-rnethylnaphthalene. Please note that 
naphthalene is not an appropriate surrogate for Z-methylnaphthalene as the RfD for 
naphthalene has been withdrawn from IRIS. Please refer to Dr. Ginsberg’s memo for 
additional guidance. 

Resoonse: 

The toxicity criteria for chloroethane, 4,6-dinitro-2-methylphenol, 2-hexanone, and 2- 
methylnaphthalene were obtained from the current U.S. EPA Region III Risk-based 
Concentration (RBC) Table dated October 22, 1997. The RBC table cites EPA’s National Center 
for Environmental Assessment (NCEA) as the source for the values for chloroethane, 4,6-dinitro- 
2-methylphenol, and 2-methylnaphthalene. Although not cited in the RBC table, EPA Region III 
stated in telephone call on March 12, 1998, that NCEA is also the source for the toxicity criteria 
for 2-hexanone. Therefore, there are no changes necessary to the proposed values. 

Comment: 

. 7. The Department was unable to verify the RfD listed by the Navy for 4-nitrophenol (8.00E-3 
mglkgld). Please either provide a reference for the listed value, or use the default RfD 
currently listed in the RBC tables (6.2E-2 mglkgld). 

Resoonse: 

The current RBC table lists 8.00E-3 mg/kg/day as the oral RfD for 4nitrophenol and cites EPA’s 
NCEA as the source for the value. The value of 6.2E-2 mg/kg/day was listed in the previous, 
outdated version of the RBC table. Therefore, there are no changes necessary to the proposed 
criteria. 

Ill. POLLUTANT MOBILITY CRITERIA FOR METALS 

Comment: 

8. The ground water protection criterion for cobalt was calculated correctly by the Navy. 
However, the approach used by the Navy in calculating pollutant mobility criteria for 
cobalt is unacceptable. Rather than using the calculated ground water protection 
criterion (420 pg/l) to establish a pollutant mobility criterion for cobalt, the Navy used the 
EPA Region Ill Risk Based Criteria for tap water (2,200 pg/L) as the GAA/GA pollutant 
mobility criterion. This approach is less conservative than using the calculated ground 
water protection criterion. The correct pollutant mobility criteria for cobalt, based on the 
groundwater protection criteria calculated by the Navy, are 420 pg/L for a GAA/GA area, 
and 4,200 pg/L for a GB area (measurement by TCLP or SPLP). 
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ReSDOnSe: 

The pollutant mobility criteria for cobalt will be changed to 420 kg/L for a GAA/GA area and 
4.200 pg/L for a GB area. This revision has no impact on the human health risk assessment 
because of the following reasons: (1) none of the historical soil samples that were analyzed by 
TCLP had leachates that were analyzed for cobalt, and (2) only the soil samples from Zone 6 
had SPLP leachates that were analyzed for cobalt and all of the results were nondetects. 

Comment: 

9. The ground water protection criterion for manganese was calculated correctly by the 
Navy. Rather than using the calculated ground water protection criterion (160 pg/l) to 
establish a pollutant mobility criterion for manganese, the Navy used the EPA Secondary 
MCL for drinking water (50 pg/L) as the GAA/GA pollutant mobility criterion. This 
approach is acceptable as it is more conservative than using the calculated ground water 
protection criterion. 

Resoonse: 

No response required. 

IV. GB POLLUTANT MOBILITY CRITERIA FOR DIMETHYLPHTHALATE 

Comment: 

10. The GB pollutant mobility criteria listed for dimethylphthalate (1,400 mg/kg) in the Navy’s 
Table 2 appears to be a typo. The correct value should be listed as 14,000 mglkg. 

Resoonse: 

The GB pollutant mobility criteria for dimethylphthalate will be corrected to 14,000 mg/kg. This 
revision has no impact on the analysis since dimethylphthalate was not detected in soil samples 
in any of the zones that were evaluated in the human health risk assessment. 

V. BlS(2CHLOROETHOXY)METHANE 

Comment: 

11. The Navy proposes a qualitative risk assessment for this compound. This approach is 
acceptable provided that the compound is not present at concentrations above the low 
part-per-billion range. As noted by Dr. Ginsberg, if it is present above this range, a more 
quantitative risk assessment may be required. 

Resoonse: 

Bis(2-chloroethoxy)methane was not detected in soil or groundwater samples for any of the 
zones evaluated in the human health risk assessment, consequently this does not have any 
impact on the analysis. 
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TABLE 1 

SOURCE OF CONNECTICUT REMEDIATION STANDARDS 
CT0 260 LOWER SUBASE RI 

NEW LONDON, GROTON, CONNECTICUT 
PAGE 1 OF 4 

r- Basis of Value to be Used In RI Report 

Chemical CAS Chemical Promulgated Calculated Surrogate 

Number Fraction Value”’ Value(‘) Calculated 
Value”’ 

xenapnrnene 
Acenaphthylene 
Anthmrmw 

x 
208968 svoc x 
120127 svoc X 

., 

. ..- 

1 7440 

mzene 
bn7(alanthracene 

__. .__~ J)fluoranthene 
~----r,.\n..----.L--- 

71 
56 

205.--, , 
C\,hP I Y 

I I , \-.r..- -. .-, 

I 5BBQQ I PEST I X I I 
YVI I ,J”......’ , -. . . - -. - , 

Bis(2-chloroethFr~mn+h~nP I lllclll I .svnc I (5) (5) (5) 
,,x,,“‘“.““..” I . . . . . . -.-- , 

Bis(2-chloroethp .,-.. .-. rlk4ht=r I 1llAAA 1 SVOC 1 . -.-- X 
Ria(3-rthvlhewl~ohthalate I 117617 I svoc I X -.-,- -..., , . ..-.. .,r .._.. -.-_- 
Bromochloromethane 

Rromodrchloromethane 

74975 voc X 
(bromodichloro- 
methane) 

75274 voc X 
Bromoform 75252 voc X 
Bromomethane 74839 voc X 
4-Bromophenyl-phenylether 101553 svoc X 
2-Butanone 78933 voc X 
R~&dhcz.n~~Inhthalat~ RE;F;R’I CVAC x 
Y”.,,“~“-,.r”...-.‘.- 

Cadmium 

Calcium 
Carbazole 
Carbon diauffide -.. -.-- . ..-- 

3n tetrachloride 

“““W. -1w.s I. 

7440439 INORG X 
7440702 INORG (6) (6) (6) 

I ..v.-- 1.-w I ,. I 
I 75150 I VOC I I X - .-- _-- 

56235 1 VOC 

14-Chloro-3-methytphenol 
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TABLE 1 

SOURCE OF CONNECTICUT REMEDIATION STANDARDS 
CT0 260 LOWER SUBASE RI 

NEW LONDON, GROTON, CONNECTICUT 
PAGE 2 OF 4 

Chemical 

Basis of Value to be Used in RI Report 
CAS Chemical Promulgated Calculated Surrogate 

Number Fraction Value”’ Value’2’ Calculated 
\r-l..-l31 

I I X I 
X 

1 ,ZDibromoethane 
-lT,-hlnmhnn7tanP 

106934 1 VOC 1 I X I 
I cvxn1 I vnr./svnc I X I 

,lYl ““I. .h”. .- 

3-Dichlorobenzene 
LlXchlarobenzene 

I “11-1 ,1-w,-.- 

1 541731 ~voc/svc 
I 106467 i VOCLSVC 

1,: . . 
1’,8. -.-...-._ -- ..--..- - JC X 
3,3’-Dichloroberuidine I 91941 1 svoc X 
1 +J%-hlnrndhane 

A 
I I,“I..w.“-...-..- 1 

751411 . ..--- Vnc. .-- X 
4 * XDichlnraethane 1 107062 I VOC Y 

1-Dichloroethene 
1,2-Dichloroethene (cis-) 
1,2-Dichlorndhnrm ftrans-1 - - _. . -. . - \ . . -. - , 

1,2-Dichlor--_.-..- aethene ltatall ,._._, 
2,4-Dichlorophenol 
1 3~ni~hlnrmmnnn~ 

--ii 
_-- 

I 753! voc ii 
1 156592 voc X 
1 I 156605 .-. voc X 
I 1% - 3605 voc X 

I 120832 svoc X 
7AR7S VOC X 

i -.-, . . . . “r. -r-. .- .--.-, --- LDichlnrnaraaene Icis-1 542756 1 voc 

. , --.,. phthalate 
i-Dinitro-2-methvlahenol 

I .a-,--, V.-w 

1 117840 1 SVOC 
534521 t SVOC 

2,4-u1rl1t1u~uru=‘11= 
2,6-Dinitrotoluene 
Endosulfan I 

Endosulfan II 
Enclosulfan sulfate 

IL I 1-L 3”“b X 
606202 svoc X 
115297 PEST x(S) 

115297 PEST x(Q) 

1031078 PEST X 

tnann 
Endrin aldehyde 

Endrin ketone 

I LLUO rtb I A 
7421363 PEST X 

(endrin) 
53494705 PEST X 

rendrinl 
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TABLE 1 

SOURCE OF CONNECTiCUiREMEDlATlON STANDARDS 
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Chemical 

Basis of Value to be Used in RI Report 
CAS Chemical Promulgated Calculated Surrogate 

Number Fraction Value”’ Value’2’ Calculated 
\r,l..-l3) 

Ethylbenzene 
Fltmrantheno 

value 

100414 voc X 
306441) svoc X 

X I 
,Y”,YIIY.“I.- , ---. .- , -_-- 

I 66737 1 SVOC 

t~~orocyc~onPnt.C(icnc I 77 

x 

! 87683 1 SVOC I A I 
‘A74 1 SVOC X 

. 
“. ..--.-. .- 1 . . 1.. -_-- , 

-le I 67721 1 SVOC 1 

orobenzen- 
orobutadiene 

Hexachloroethar.- 
2-Hexanone 
Indeno(l,2,3-cd)pyrene 
lrnn 

-. x 
73663715 voc X 

193395 svoc X 

7439896 INORG (4) (4) (4) 

rsopnorone 
Lead 
Magnesium 
Manganese 
Mew IN 
MPtb . ..-..roxychlor 
.*-IL..,--- -La_-_A- 

fO351 3”Ub X 
7439291 INORG X 

7439954 INORG (6) (6) (6) 

7439965 INORG X 
7ATWQ76 INORG X 

I35 PEST X 
.--- 

I 724-- , -- 
-r#zt%ncl I l,hP I ” I ivrernyrene cniorrue 

2~MethylpsnhthalmnP ,“r, ,.. .-.-. .- 

4-Methyl-, r-. ._-. ._. - .Znmtwnone 

2-Methylphenol 
‘I-hAdh\dnhnnnl 

I lJ”JL , ““b * 
I 
I 

cllS?t? I svoc -.-.- -_-- X 
I 106101 I voc X 

95487 1 SVOC X 
1 1flRAAS 1 SVnC X I .--.1-, -.-- 

I 91203 I svoc -.___ -_-- X I I 
1 7440020 1 INORG 1 X ..- .._. 

3-hlitmsnilinn I RA7AA 1 SVnr. I I 1 

, . . . . . --. . . . . . .- ----- -. -- 
LNitroanhe I 100016 1 SVOC L .._. -- - 

Nitrobenzene 
2-Nitrophenol 

X 
98953 1 SVOC X 
68755 1 SVOC X 

. -. -. 

e 

--.- -...-.--_.. .-..- I .-. .-. 

‘hallium 1 6533739 1 INORG I ..-...- 
Toluene 

----. -- .._.._ A 
I 108883 1 VOC X 
I nnniw7 I PFST X 

Revision 1 - 3/20/98 



TABLE 1 

SOURCE OF CONNECTICUT REMEDIATION STANDARDS 
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Chemical 

Basis of Value to be Used in RI Report 

CAS Chemical Promulgated Calculated Surrogate 

Number Fraction Value(‘) Valuef2’ Calculated 

INORG inorganic 
PEST Pesticide 
svoc Semivolatile organic compound 
voc Volatile orgamc compound 

1 State of Connecticut Remediation Standard Regulations, Section 22a-133k (January 1996). 
2 Published toxicity criteria is available. Toxicity criteria from the current USEPA Region Ill Risk-Based 

Concentration Table (October 22, 1997) will be used to calculate a value using the methodology 
presented in the State gurdance (January 1996). 

3 No toxicity critena is available. Toxicity criteria for a similarly structured chemical (noted 
in parentheses) will be used to calculate a value. 

4 Region I does not advocate a quantitative evaluation of this chemical. Exposure to this chemical will 
be addressed in a qualitative fashion. 

5 No promulgated value or published toxicity criteria are available. A similarly structured chemical with 
published toxicity criteria could not be identified. Exposure to this chemical will be addressed in a 
qualitative fashion. 

6 Chemical IS an essential nUtrient. 
7 Value for chlordane is used. 
8 Value for hexavalent chiomium is used for conservative purposes. 
9 Value for endosulfan is used. 
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TABLE 2 

CALCULATED AND SURROGATE CALCULATED VALUES 

CT0 260 LOWER SUBASE RI 
NEW LONDON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

C hemlcal 

Published Toxcioioglcal Crlterla”’ 

RfDo,a~ CSFo,a, 

(w#h 

Calculated Remediation Standards”’ 

Soil (mglkg) 
._. 

Groundwater 

(WU 
:glday) 

I 
WdWw) 

I 
RES DE”’ 

I 
I/C DE’3’ GAIGAA PM 

I 
GB PM 

I 
GAIGAA 

CD I 

0.91 I 0oMl11 I 0m11 I I 

Chloroethane 
Chioromethane 
4-Chioro-3-mefhylohenol 

.s 

me 

NA 270 2500”’ 0.58 5.6 26 

4. WE-01 2.9OE-03 210 1000”’ 0.24 2.4 12 
NA 1 JOE-02 440 0 054 054 
NA NA/ N;‘, 1 NA”]’ 1 N A”’ I NA”’ I ;A;, 1 

2-Chioronaphthak 

4-Chloroohenvl-ohenvlether 
( 

Cobalt 
4,4’-ODD 
4,4’-DDE 
4/l’-DDT 

. I ._. . I ._, . I _. . I . _. 
I 8.OOE-021 NAi 1000”’ I 2mo”’ I 11 I 110 I 56n 1 ---- I I .- I --- 
I NAI NAI SOd9’ I I rlnrP’ I A 7’9’ I R7’9’ I Al n’9’ I . . 

-84 
1 .--- I -.- I -- I . .- 

Zhrwsene I NA) 73OE-031 I 780 I 0.088 I 0.88 I 4.8 1 

S.DoE-02 NAI 1000”’ I 2500”’ I 420”” I 4200”” I 420 
NA 2.40E-01 i 2.6 24 0.0029 0.029 0.15 

NA -. .-_ -. 1 I -.--. 
!S.OOE-04 3.40E-011 ‘.- 1.8 ;; I O.ooL. J 

3 40E-01 I IA I I7 I n ~21 I 0.021 I 0.1 
21 0.021 0.1 I 

Dibenzofuran I 4.OOE-03 1 NAI 270 I 2500”’ I 0.58 I 5.6 I 28 I 
Dibenz(a,h)anthracene NA 7.30E+OO 0.084 0.78 0.000098 0.00088 0.0048 

1,2-DibromoZl-chioropropane NA 1.40E+OO 0.44 4.1 0.0005 0.005 0.025 

1,2-Dibromoethane NA 8,50E+01 0.0072 0.067 0.0000082 0.000082 0.00041 

3,3’-Dichlorobenzidine !A 4.5OE-01 1.4 13 0.0016 0.016 0.078 

9.OOE-03 NA 500”’ 1000”’ 1.2 12 63 

Diethyi phthaiate 8.OOE-01 NA 1000”’ 2500”’ 110 1100 5600 

2,4-Dimethylphenoi 2.OOE-02 NA 1000” 2500”’ 23 28 140 

Dimethylphthalate 1 .DOE+Ol NA 1000”’ 2500”’ 1400 14000 70000 
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TABLE 2 

CALCULATED AND SURROGATE CALCULATED VALUES 

CT0 260 LOWER SUBASE RI 

NEW LONDON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

Chemical 

Published Toxcloiogicai Criteria”’ 1 
I I 

I I Groundwater 
RfD,,,, -F,,.I Soil (mglkg) wu 

Calculated Remediation Standards”’ 

I I (mglkglday) I (kgldaylmg) I RES DE”’ I UC DE”’ 1 GAlGAAPM 1 GB PM 1~~ GAIGAA I 
I 

NAI 6.8 
I I I I GP 

200 0.014 0.14 0.7 ._. 1.00E-04 

2.OOE-63 NA 140 2500’q’ 0.28 2.8 14 

2.OOE-03 NA 140 2500”’ 0.28 2.8 14 
1 DOE-03 NA 88 2ooo 0.14 1.4 7 * 
6.OOE-03 NA 410 1200 0.84 8.4 42 
6.OOE-03 NA 410 1200 0.84 8.4 42 

NA * NA 410”2’ ~-2()0’12~ n AA”2’ A Af12) A7’12’ 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenoi 

2,4-Dinitrotoluene 

2,SDinitrotoluene 
Endosuifan I 
Endoeuifan II 
Endoeuifan suifate .--- 

I 
I -.- . 

NAI NAI 
I 

NE(‘31 i &jta) 
I 

,‘I31 I 610”” I &‘13, I 

I NAI NAI 20(131 
1 610’13’ I ,,,E”3’ I NE”3 I NE,‘% #...c I 

7.80E-021 7.9 ! 73 ! 0.008 ! 0.08 ! 0.45 I 

Endrin aldehyde 

Endrin ketone 
)Hexachiorobutadiene 

7.ODE-03 NA 470 2500”’ 0.98 
4.OOE-02 NA 50’4’ 1000”’ 5.6 

NA 7.30E-61 0.84 7.8 0.000!36 

2.OOE-01 9.50E-04 640 2500”’ 0.74 

23OE-02 NA 47000 5pn”) 

4.OOE-02 NA 2500”’ 5.6 

9.8 I 49 I 
58 280 

0.0088 0.045 

7.4 37 
5~“OHl” 160 

56 280 

Hexachiorocyciopentadiene 
2-Hexanone 

indeno( 1,2,3-cd)pyrene 

lsophorone 
Manganese 

2-Methyinaphthaiene 

\2-Methyiphenoi ! 5.OOE-021 NAl 1000”’ I 2500”’ I 7 I 70 I 350 
7.FIt-m” n7 7 -45 I 5.00E-031 NAI 340 I ---- I -. . I” 

6.OOE+51 NAI 
I I 

4.1 I 1200 I 0.0084 0.084 0.42 I 
3-Nitroaniline NAI 200 2500”’ ! 0.42 1 4.2 1 21 . 

I 0.42 I 4.2 I 21 I 

I I.4 I I4 I 70 I 
I 14 I 140 I 700 

0.064 0.64 3.2 

RfD 
CSF 

Reference dose 
Cancer slope factor 
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TABLE 2 

CALCULATED AND SURROGATE CALCULATED VALUES 

CT0 260 LOWER SUBASE RI 

NEW LONDON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

RES DE Direct exposure criteria for residential land use 
I/C DE Direct exposure criteria for industrial/commercial land use. 
GNGAA PM Pollutant mobility criteria for a GA/GAA classified area 
GB PM Pollutant mobility criteria for a GB classified area 
GA/GM GP Groundwater protection criteria for a GAfGAA classified area 
NA Not available 
NE None established by Connecticut DEP (January 1996) 

1 Values obtained from current USEPA Region Ill Risk-Based Concentration Table (October 22, 1997) 
2 Calculated using methodologies presented in State guidance (January 1996). 
3 Calculated value for direct exposure for volatile and semivolatile organics is replaced with the appropriate ceiling limit if the calculated value exceeds 

the ceiling limit. Ceiling limit for voiatiies is 500 mglkg for residential exposure and 1 C0Cl mglkg for industrial/commercial exposure. Ceiling limit for 
semivolatiles is 1000 mglkg for residential exposure and 2500 mglkg for industrial/commercial exposure 

4 Ceiling limit. Calculated value exceeds the ceiling limit. 
5 Value for pyrene is used. 
6 Value for alpha-BHC is used. 
7 Value for bromodichloromethane is used. 
8 Chemical will be addressed qualitatively .at CTEP’s request 
9 Value for 4-bromophenyl-phenylether is used. 

. 10 Value is for aqueous units (ug/L) and is based on SPLP or TCLP analytical results. 
11 Value is based on the Region Iii RBC for tap water (2200 uglL). 
12 Value for endosulfan is used. 
13 Value for endrin is used. 

14 Value is based on the secondary Federal MCL for drinking water (50 ug/L). 
15 Value for 4-nitrophenol is used. 
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TETRA TECH NUS, INC. 
66 1 Andersen Drive l Pittsburgh. Pennsylvania 15220-2745 
(4 12) 92 I-7090 n FAX (4 12) 92 I-4040 l www.tetratech.com 

PITT-04-9-l 02 

April 14, 1999 

Tetra Tech NUS Project Number 7856 

Ms. Elsie Patton 
Connecticut Department of Environmental Protection 
Bureau of Water Management 
Permitting, Enforcement, and Remediation Division 
Federal Remediation Program 
79 Elm Street 
Hartford, Connecticut 0610645127 

Reference: CLEAN Contract No. N62472-90-D-1298 
Contract Task Order No. 0312 

Subject: March 16, 1999 CTDEP Comment Letter Regarding 
Calculated Additional Remediation Criteria 
EDSR for the Basewide Groundwater OU Remedial Investigation 
Naval Submarine Base - New London, Groton, Connecticut : 

Dear Ms. Patton: 

Tetra Tech NUS, Inc. (TtNUS), acting on the behalf of the United States Department of the Navy 
(i.e., Northern D ivision Naval Facilities Engineering Command and Naval Submarine Base - New 
London), reviewed the technical comments included in your March 16, 1999 letter and prepared 
formal responses to address the comments. In addition, Tables B-l and B-2, which were included 
in the December 8, 1998 TtNUS letter, were updated to address the comments received from the 
CTDEP. The responses and tables are attached. 

The attached responses and tables should provide the CTDEP with sufficient information to 
complete the review and approval process of the alternative criteria. Two addiinal copies of the 
letter and attachments are enclosed so that you can forward them to the appropriate people at the 
Connecticut Department of Heatth. 

In order to minimize schedule impacts to this project, the Navy intends to finalize the Existing Data 
Summary Report for the Basewide Groundwater OU Remedial Investigation (RI) prior to receiving 
final acceptance of the alternative criteria from the CTDEP. The Navy will address any 
inconsistencies that could result from this approach during preparation of the Work Plan/Sampling 
and Analysis Plan for the Basewide Groundwater OU RI. 



Ms. Elsie Patton 
Connecticut Department of Environmental Protection 
April 14,1999 - Page 2 

If you have any questions regarding the information provided in this letter or the attachments 
please contact Mr. Mark Evans of NORMDIV at (610) 595-0567 (ext. 162) or me at (412) 921- 
8244. 

Project Manager 

Attachment(s) 

c: Mr. Mark Lewis, CTDEP 
Mr. Mark Evans, NORTHDIV 
Mr. Richard Conant, NSB-NLON Environmental 
File: CT0 03 12 



RESPONSES TO CTDEP’S MARCH 16,1999 LElTER OF COMMENTS 
REGARDING ADDITIONAL REMEDIATION CRITERIA 

BASEWIDE GROUNDWATER OU REMEDIAL INVESTIGATION 
NAVAL SUBMARINE BASE - NEW LONDON, GROTON, CONNECTICUT 

April 14,1999 

Comment No. 1 

Additional detailed information needs to be submitted regarding toxicity values used to develop criteria for 
dioxind and furans (i.e., tox values for TCDD and TEF used). While the submission is not detailed enough 
for a full review, it appears that the Table B-l values for dioxins/furans are based upon a misappiication of 
TEFs. 

Response to Comment No. 1 

A single dioxin and three furans were positively detected in site soil samples. Toxicity criteria for these 
four analytes were not available. Therefore, toxicity criteria from the USEPA Region III Risk-Based 
Concentration Table (April 1, 1998) were used to calculate a groundwater protection standard (2.33E-07 
ug/L) and a corresponding remediation standard for GB pollutant mobility (4.67E-08 mg/kg) for 2,3,7,8- 
TCDD using the methodology presented in the CTDEP guidance (CTDEP 1996). A remediation standard 
was then calculated for each of the positively detected dioxinlfurans by dividing the value calculated for 

. 2,3,7,8-TCDD with the associated toxicity equivalency factor (TEF) as shown in the following table. 

Analyte Calculated TEF Calculated 
Remediation Standard Remediation Standard 

for 2,3,7&TCDD VWW 
OwW 

I ,2,3,4,6,7,8-HPCDF 4.67E-8 0.01 4.67E-6 
1,2,3,4,7,8-HXCDF 4.67E-8 0.1 4.67E-7 
1,2,3,6,7,8-HXCDF 4.67E-8 0.1 4.67E-7 
OCDD 4.67E-8 0.001 4.67E-5 

Tetra Tech NUS, Inc. (TtNUS) understands that this application of TEFs varies somewhat from the typical 
use of TEFs in quantitative human health risk assessments. However, this application was deemed to be 
appropriate for the purposes of the screening level assessment provided in the Existing Data Summary 
Report. When performing a quantitative human health risk assessment, TtNUS uses TEFs in conjunction 
with sample results to convert the concentrations of any detected dioxinlfuran congeners into equivalent 
concentrations of 2,3,7,8-TCDD. The total 2,3,7,8-TCDD equivalent of the dioxins and furans present in 
each sample is determined by summing the equivalent concentrations of each congener. The total 
2,3,7,8-TCDD equivalent concentrations are then used for comparison with 2,3,7,8-TCDD remediation 
standards during data evaluation and risk assessment. 

Comment No. 2 

The groundwater protection criteria used to develop the pollutant mobility criteria listed on Table B-l need to 
be provided in all cases. 

Response to Comment No. 2 

The groundwater protection criteria used to develop pollutant mobility criteria have been added to Table 
B-l. The revised table is attached. 
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Comment No. 3 

Detection limits for each constituent need to be submitted. Remediation criteria may be based on detection 
limits as is appropriate. Provide additional information from certified labs regarding detection limits in cases 
where the proposed criteria are based on detection limits are based on detection limits such as 
dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene. 

Response to Comment No. 3 

The criteria initially proposed for dibenzo(a,h)anthracene and indeno(l,2,3cd)pyrene in Tables B-l and 
B-2 of the December 8, 1998 letter were based upon typical reporting limits using SW-846 Method 8270 
(i.e., a GC/MS method) because GC/MS methods were primarily used for analysis of samples previously 
collected at NSB-NLON. The following tables present reporting limits for soil and aqueous samples, 
respectively, for dibenzo(a,h)anthracene and indeno(l,2,3cd)pyrene obtained from three laboratories 
certified by the state of Connecticut (i.e., Accutest Laboratories, Katahdin Analytical Services, and Ceimic 
Corporation). Laboratory reporting limits are presented for SW-846 Method 8310 (i.e., an HPLC method) 
as well as SW-846 Method 8270. The remediation standards calculated using the methodology 
presented in the CTDEP guidance (CTDEP 1996) are also presented for comparison with laboratory 
reporting limits. 

Analyte Calculated Reporting Limits - Soil Samples (mg/kg) 
GB Pollutant Accutest Laboratories Katahdin Analytical Ceimic Corporation 

Mobility SW-846 SW-846 SW-846 SW-846 SW-846 SW-846 
O-w/W 8270 8310 8270 8310 8270 831.0 

D(ah)A 0.00096 0.33 0.005 0.33 0.013 0.33 0.003 
I(cd)P 0.0096 0.33 0.005 0.33 0.007 0.33 0.002 

D(ah)A = Dibenzo(a,h)anthracene 
I(cd)P = Indeno(l,2,3-cd)pyrene 

IAnalyte 1 Cam--~-- , llculated I I .?eporting Limits - Aqueous Samples (ug/L) 
Groundwater Accutest Laboratories Katahdin Analytical Ceimic Corporation 

Protection SW-846 SW-846 SW-846 SW-846 SW-846 SW-846 
Std. jug/L) 8270 8310 8270 8310 8270 8310 

D(ah)A 0.0048 10 0.2 10 0.4 10 0.1 
Ilcd)P 0.048 10 0.2 10 0.2 10 0.05 

D(ah)A = Dibenzo(a,h)anthracene 
I(cd)P = Indeno(l,2,3cd)pyrene 

Although GC/MS methods (e.g., SW-846 8270) were primarily used for the analysis of historical samples, 
TtNUS proposes revising the remediation criteria for dibenzo(a,h)anthracene and indeno(l,2,3cd)pyrene 
based upon typical reporting limits for the more sensitive HPLC method (i.e., SW-846 8310). The 
proposed criteria are presented in the following table. Tables B-l and B-2 have been revised accordingly 
and are attached. 

Analyte 

Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

GB Pollutant Mobility 
(mgh0 
0.005 
0.005 

Groundwater Protection Standard 
(u9W 

0.2 
0.2 

2 of 2 
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Analyte CAS Published Toxicological Criteria”’ Groundwater CTDEP 
Number RFLI I =F,,I Protection Remediation Standard 

VwWdW Wdv~mg) Standard”” GB Pollutant Mobility”’ 

NW @-@kg) 
VOLATILE ORGANICS 
1 ,l ,l-Trichloroethane 1 71556 2.00E-02 40 

9345 2.00E-01 0.1 
9005 4.00E-03 5.70E-02 1 

II .1.2.2-Tetrachloroethane I 7! 
I1 .l .ZTrichloroethane I 7! 
i 1.1 -Dichloroethene I 75354 I 9.00E-03 I 6.00E-01 I I 1.4 I 
1,2-Dichloroethene (Total)’ 540590 9.00E-03 63 12’3’ 

2-Butanone 70933 6.00E-01 - 80 
4-Methvl-Zoentanone 108101 8.00E-02 - 14 
Acetone 
Benzene 
Bromadichloromethane 

IBromomethane 

67641 1 .OOE-01 140 
71432 3.00E-03 2.90E-02 

75274 2.00E-02 6.20E-02 0.56 

1 74839 1 1.40E-03 1 I 9.8 I $3) 

ICarbon Disulfide I 75150 I l.OOE-01 I I 700 I 1 4ot3’ 1 

mhvlene Chloride 

Itrans-l .bDichloroorooene I I( 
ITrichloroethene I 7! 

2.00E-02 
1 .OOE-02 

Vinyl Acetate 108054 1 .OOE+OO 7000 1 4oo’3’ 

Xylenes. Total 1330207 2.00E+OO - 19.5 
SEMIVOLATILE ORGANICS 
1 .CDichlorobenzene 106467 3.OOE-02 2.40E-02 
2+Dimethylphenol 105679 2.OOE-02 140 2;) 

2-Methylnaphthalene 91576 4.00E-02 280 56’3’ 
2-Methvlohenol 95487 5.00E-02 350 70(j) 

!3.3’-Dichlorobenzidine I 91941 I 1 4.50E-01 1 0.078 1 0.016’3’ 

I BenzofbMuoranthene I ; 

IBenzo(k)fluoranthene I ; 

Benzoic Acid 1 65850 1 
Bisl2-Ethvlhexvljohthalate 1 117817 1 

IButvlbenzvl Phthalate 
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Analyte r CAS Published Toxicological Criteria”’ Groundwater 

Number RFD& CSF& Protection 

OwWdw) WdWmg) Standard”” 
luait-1 

I .-a--, 

2.00E-02 1.8 

DlQ I - 7.30E-03 4.8 

86748 1 

218r 

537 ‘03 [ 7.30E+OO 

132649 4.00E-03 28 

84662 8.00E-01 5600 

131113 1 .OOE+O 1 70000 
84742 1 .OOE-01 

117840 2.00E-02 
206440 4.OOE-02 
86737 4.00E-02 

Carbazole 

Chrysene 
Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethyl Phthalate 

Dimethyl Phthalate 
Di-n-butyl phthalate 

Di-n-octyl phthalate 
Fluoranthene 
Fluorene 

Indeno(l,2,3-cd)pyrene 

lsophorone 
Naphthalene 

Pentachlorophenol 
Phenanthrene 

Phenol 
Pyrene 
PESTlClDESlPCBs 

193395 - 7.30E-01 

78591 2.00E-01 9.50E-04 36.8 
91203 4.00E-02 
87865 3.OOE-02 1.20E-01 
85018 - 

108952 6.OOE-01 __ 

129000 3.00E-02 

CTDEP 

Remediation Standard 

GB Pollutant Mobility”’ 

OWW 
0.36@’ 

0.96’3’ 

o.005’6’ 

5.6@’ 

11 oo@’ 

1 4,000r3’ 
140 

20 
56 

o.oEP 
7.37f3’ 

56 
1 

40 
800 
40 

4,4’-DDD 1 72548 1 I 2.40E-01 I 0.146 I o.029’3’ 

4.4’-DDE I 72559 I 3.40E-01 0.103 o.021’3’ 

4,4’-DDT 50293 5.00E-04 3.40E-01 0.103 o.021r3’ 

Aldrin 309002 3.OOE-05 1.70E+Ol 0.00298 o.oO041’3’ 

aloha-BHC 319846 6.30E+OO 0.00556 0.001 lt3’ 
--r--- -- -- 

Alpha-Chlordane 
Aroclor-1242 

Aroctor-1248 
Aroclor-1254 

5103719 5.00E-04”’ 3.50E-01’7’ - 0.066’7’ 
53469219 2.00E+OO - 

12672296 2.00E+OO 
11097691 2.OOE-05 2.00E+OO 

Aroclor-1260 11096825 2.00E+OO --. - 

beta-BHC 319857 1 .aoE+oo 0.0194 o.oo39’3’ 

delta-BHC 319868 0.00556”’ 0.001 I@) 

gamma-BHC (Lindane) 1 58899 1 3.00E104 ! 1.30E+00 
,-. ! I -ilo 

-. .-. 
IGamma-Chlordane t 5103742 i 5.00E-04”’ i 3.50E-01”’ t - I 0.066” I __...... - - 

I . 

Heptachlor 76448 5.OOE-04 4.50E+OO 0.013 
Heptachlor Epoxide 1024573 1.30E-05 9.lOE+OO 0.02 
Methoxychlor 72435 5.OOE-03 8 
DIOXINWFURANS 

[I ,2,3,4,6,7,8-HPCDF 167562394 1 I I I 4.67E-06’12’ 1 
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0 

Analyte 

1,2,3.4.7,8-HXCDF 

1,2,3,6.7,8-HXCDF 

OCDD 
INORGANICS 

CAS Published Toxicological Criteria”’ Groundwater CTDEP 
Number RFD4 CSF,I Protection Remediation Standard 

OwWdw) (WdWw) Standard”” GB Pollutant Mobility”’ 

NW (m@w) 
70648269 4.67E-07’12’ 

57117449 4.67E-07’12’ 

3268879 4.67E-05’12’ 

TOTAL PETROLEUM HYDROCARBONS 
ITPH I - I - I I I 2500 I 

1 Values obtained from USEPA Region Ill Risk-Based Concentration Table (April I, 1998). 
2 Unless otherwise noted, value obtained from State of Connecticut Remediation Standard Regulations, Section 22a-133k 

(January 1996). 
3 CTDEP remediation standard not available. Using the methodology presented in the CTDEP guidance (CTDEP 1996) and the 

toxicity criteria from the USEPA Region Ill Risk-Based Concentration Table (April 1, 1998). the groundwater protection criterion 

shown in the previous column is calculated and is then used to calculate a value for GB pollutant mobility. 
4 Value for 13dicholoropropene is used. 
5 Toxicity criteria not available. Published value for pyrene is used. 

6 Calculated value less than reliably achievable detection limits. Reliable and accurately achievable detection limit is used. 

7 Published value for chlordane is used. 

8 Toxicity criteria not available. Toxicity criteria for alpha-BHC is used to calculate a value. 

9 Calculated value for endosulfan is used. 
7 0 Value for endrin is used. 
11 Calculated value for endrin is used. 
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12 Toxicity criteria not available. Toxicity criteria for 2,3,7,&TCDD in conjunction with toxicity equivalent factor (TEF) 
(EPA/625/ 3-891016, March 1989) is used to calculate a value. 

13 Value for hexavalent chromium is used. 
14 Calculated groundwater protection standard used to determine CTDEP remediation standard for GB pollutant mobility. 

Groundwater protection standards are not directly applicable to solid sample results. They are provided in this table for 

specific analytes only when used for the calculation of a remediation standard for GB pollutant mobility. 

- Not available. 

- Groundwater protection standard not provided in this table for this analyte because there is no need to calculate a 

remediation standard for GB pollutant mobility. 
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CAS Published Toxicol _ ogical Crite ia”’ State Remediation Standards”’ 
Number RFD,,, CSFm Groundwater Surface Water 

O’wWdw) (kgldaylmg) . Protection Protection 

OJW WL) 

71556 2.QOE-02 - 200 62,000 
79345 - 2.00E-01 0.5 110 
79005 4.00E-03 5.70E-02 5 1260 
75343 1 .OOE-01 70 - 

75354 9.00E-03 6.00E-01 7 96 

Analyte 

VOLATILE ORGANICS 
I, 1,l -Trichloroethane 
1 ,1,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,I-Dichloroethane 
I,1 -Dichloroethene 

II .2-Dichloroethane 1 107062 1 3.00E-02 9.1 OE-02 2970 

1,2-Dichloroethene (Total) 540590 9.00E-03 6;‘” 1 4.000’4.5’ 
2-Butanone 78933 6.00E-01 400 - 

2-Hexanone 73663715 4.00E-02 280@’ 
08101 8.00E-02 350 4-Methyl-2-pentanone 

Acetone 
Benzene 
Bromodichloromethane 

Bromomethane 
Carbon Disulfide 

Chlorobentene 
Chloroform 

1 
1 --- 
67641 1 .OOE-01 700 
71432 3.00E-03 2.90E-02 
75274 2.00E-02 6.20E-02 0.:6’3’ ““V 
74839 1.40E-03 9.8’3’ 80,000”’ 
75150 1 .OOE-01 7oo’3’ - 

108907 2.00E-02 100 420,000 
67663 l . OOE-02 6.lOE-03 6 14 300 .*.-_ 

Chloromethane 74873 1.30E-02 2.7’3’ 9400”’ 
Ethylbenzene 100414 1 .OOE-01 700 580,000 
Methvl Tert-Butvl Ether 1634044 5.00E-03 100 . 
Methylene Chloride 1 75092 1 6.00E-02 I 7.50E-03 I 5 48,000 
Tetrachloroethene 1 127184 1 1 .OOE-02 5.20E-02 5 88 
Toluene 1 108883 1 2.00E-01 I I 1000 1 4,000,000 

ITrichloroethene 1 79016 1 6.00L03 1 1 IOE-03 I 5 I . 
\ 

~~~~~~ 
-.--- -- . .-- -- I 1340 

Vinyl Chloride 75014 - 1 .90E+OO I 
; 

15,750 
Xylenes, Total 1330207 2.00E+OO 530 
SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene 1 120821 1 1 .OOE-02 70’3’ - 

15501 I 9.00E-02 600 170,000 

1 ,bDic hlorobenzene I 541731 I : 
106467 

I 3.00E-02 210’3’ 26,000 
1,4-Dichlorobenzene I I 3.00E-02 2.40E-02 75 26.000 

II .2-Dichlorobenzene I s 

2,4-Dichlorophenol 

2,CDimethylphenol I 

--1--- 
120832 3.00E-03 - 15,800 
105679 2.00E-02 

2,4-Dinitrotoluene 

2.6-Dinitrotoluene 

1 121142 1 2.00E-03 I I 14a ~270’4’ 

1 1 

I 

606202 1 .OOE-03 7’3’ 
\ I 

1 1 

I 

2-Chlorophenol 95578 5.00E-03 ! 36 ! 46,000”’ I 
2-Methvlnaohthalene 1 91576 1 4 OOE-02 . .~--- 

2-Methylphenol 
4-Methylphenol 
Acenaphthene I 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 

..--- -- 280’3’ 
95487 5.00E-02 - 350’3’ 
106445 5.00E-03 - 35’3’ 
83329 6.00E-02 420’3’ 27.;OO’4) 
18968 AXI nq 2c---- 

120127 : 
56553 - 

I I .-.M 
I V.” 

LOOE-01 I I 2000 I 11nnnno 
I I ., .--,-VW 

I 7.30E-01 I 0.06 I 0.3 
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50 I 4.00E+OO I - I 28.000’3’ I - 
.OOE-02 1.40E-02 2 59 

Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 

867~ 
218019 

53703 - I 7.30E+OO I 0.2”’ I 0.3”’ I 
132649 4 .OOE-03 1 I 28’3’ 1 

&thvl Phthalate 1 84662 1 8.00E-01 I - I 5600’3’ 1 2.400.000”’ 1 

Dimethyl Phthalate 131113 1 .OOE+Ol - 70,000’3’ 58,000,OOO”’ 
Di-n-butyl phthalate 84742 1 .OOE-01 - 700 120,000 
Di-n-octyl phthalate 117840 2.00E-02 100 
Fluoranthene 206440 4.00E-02 - 280 3700 
Fluorene 86737 4.00E-02 - 280 140.000 
Indeno(l,2,3cd)pyrene 
Naphthalene 

N-Nitrosodiphenylamine 
Phenanthrene . ..-..-..~ 
Phenol 

I Pvrene 
L PkSTICIDESIPCBs 

193395 1 7.30E-01 0.2”’ o.&’ J, 
91203 1 4.00E-02 - 280 

1 86306 1 - 4.90E-03 7.1C3’ 48i” 
1 850’ 18 200 0.3 
1 108952 6.00E-01 4000 92,000,000 

3.00E-02 200 !9000. 110,000 I 1; 
_ -- _.- - 
Aroclor-1016 12674112 7.00E-05 7.00E-02 0.5@’ 0.5 
Aroclor- 1254 11097691 2.00E-05 2.00E+OO 0.5@’ 0.5 
Aroclor-1260 11096825 2.00E+OO 0.5@’ 0.5 

~~ )8 5.00E-04 4.50E+OCr- 0.4 0.05 I 
INoRGANlCS 

: I HeDtachlor I 764r 

ICadmium 

Chromium (Total) 

Cobalt 

17440473 1 5.00E-03”’ 1 
17440484 1 6.00E-02 I - I 420” I I 

Copper 7440508 4.00E-02 1300 48 
Cyanide 57125 2.00E-02 - 200 52 / 
Iron 7439896 3.00E-01 - 

Lead 7439921 15 13 
Magnesium 7439954 - 
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Analyte 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

TOTAL PETROLEUM HYDRC 

v 

MISCELLANEOUS PARAME 

Total Phosphorus 
Total Suspended Solids 

CAS Published Toxicological Criteria”’ State Remediation Standards’*’ 

Number RFLI CSF,,I Groundwater Surface Water 

WdWw) Protection Protection 

:ARBONS 
- 

- - 500 
IRS -_ _- 
7664417 1 I I I 

- I 

I I I I I 

1 Values obtained from USEPA Region III Risk-Based Concentration Table (April 1. 1996). 

2 Unless otherwise noted, value obtained from State of Connecticut Remediation Standard Regulations, 

Section 22a-133k (January 1996). 

3 CTDEP remediation standard not available. Value calculated using methodologies presented in State , 
guidance (January 1996). 

4 CTDEP remediation standard not available. Value calculated using lower of human health or freshwater 

aquifer criteria and dilution factors based on methodologies presented in CTDEP guidance (January 1996). 

5 Value used is for trans-1,2dichloroethene. 

6 Calculated value used is for pyrene. 

7 Calculated value is less than reliably achievable detection limit. Reliably and accurately achievable 

detection limit is used. 

8 Value used is for polychlorinated biphenyls (PCBs). 

9 Hexavalent chromium. 

- Not available. 
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APPENDIX A 

Generic SSLs 

Table A-l provides generic SSLs for 110 chemicals. Generic SSLs are derived using default values in the 
standardized equations presented in Part 2 of this document. The default values (listed in Table A-2) 
are conservative and are likely to be protective for the majority of site conditions across the nation. 

However, the generic SSLs are not necessarily protective of all known human exposure pathways, 
reasonable land uses, or ecological threats. Thus, before applying generic SSLs at a site, it is extremely 
important to compare the conceptual site model (see the UserS Guide) with the assumptions behind 
the SSLs to ensure that the site conditions and exposure pathways match those used to develop generic 
SSLs (see Parts 1 and 2 and Table A-2). If this comparison indicates that the site is more complex 
than the SSL scenario, or that there are significant exposure pathways not accounted for by the SSLs, 
then generic SSLs are not sufficient for a full evaluation of the site. A more detailed site-specific 
approach will be necessary to evaluate the additional pathways or site conditions. 

Generic SSLs are presented separately for major pathways of concern in both surface and subsurface 
soils. The first column to the right of the chemical name presents levels based on direct ingestion of 
soil and the second column presents levels based on inhalation. As discussed in the User’s Guide, the 
fugitive dust pathway may be of concern for certain metals but does not appear to be of concern for 
organic compounds. Therefore, SSLs for the fugitive dust pathway are only presented for inorganic 
compounds. Except for mercury, no SSLs for the inhalation of volatiles pathway are provided for 
inorganic compounds because these chemicals are not volatile. 

The user should note that several of the generic SSLs for the inhalation of volatiles pathway are 
determined by the soil saturation concentration (C,,,), which is used to address and screen the potential 
presence of nonaqueous phase liquids (NAPLs). As explained in Section 2.4.4, for compounds that are 
liquid at ambient soil temperature, concentrations above C,,, indicate a potential for free-phase liquid 
contamination to be present and the need for additional investigation. 

The third column presents generic SSL values for the migration to ground water pathway developed 
using a default DAF (dilution-attenuation factor) of 20 to account for natural processes that reduce 
contaminant concentrations in the subsurface (see Section 2.5.6). SSLs in Table A-l are rounded to 
two significant figures except for values less than 10, which are rounded to one significant figure. Note 
that the 20 DAF values in Table A-l are not exactly 20 times the 1 DAF values because each SSL is 
calculated independently in both the 20 DAF and 1 DAF columns, with the final value presented 
according to the aforementioned rounding conventions. 

The fourth column contains the generic SSLs for the migration to ground water pathway developed 
assuming no dilution or attenuation between the source and the receptor well (i.e., a DAF of 1). These 
values can be used at sites where little or no dilution or attenuation of soil leachate concentrations is 
expected at a site (e.g., sites with shallow water tables, fractured media, karst topography, or source 
size greater than 30 acres). 

Generally, if an SSL is not exceeded for a pathway of concern, the user may eliminate the pathway or 
areas of the site from further investigation. If more than one exposure pathway is of concern, the 
lowest SSL should be used. 

A-l 



Table A-l. Generic SSLs a 

Organics - 

CAS No. Compound 
83-32-g- Acenaphthene 
67-64-l Acetone 

309-00-2 Aldrin 
120-l 2-7 Anthracene 

56-55-3 Benz( a)anthracene 
71-43-2 Benzene 

205-99-2 Benzo(b)fluoranthene 
207-08-g Benzo(k)fluoranthene 

65-85-O Benzoic acid 
50-32-8 Benzo( a)pyrene 

11 l-44-4 Bis(2-chloroethyl)ether 
117-81-7 Bis(2-ethylhexyl)phthalate 

75-27-4 Bromodichloromethane 
75-25-2 Bromoform 
7 l-36-3 Butanol 
85-68-7 Butyl benzyl phthalate 

86-74-8 Carbazole 

75-l 5-o Carbon disulfide 
56-23-5 Carbon tetrachloride 

57-74-9 Chlordane 
106-47-8 p-Chloroaniline 
108-90-7 Chlorobenzene 
124-48-l Chlorodibromomethane 

67-66-3 Chloroform 
95-57-8 2-Chlorophenol 

218-01-g Chrysene 
72-54-8 DDD 
72-55-9 DDE 
50-29-3 DDT 
53-70-3 Dibenz( a,h)anthracene 
84-74-2 Di-n-butyl phthalate 
95-50-l 1,2-Dichlorobenzene 

106-46-7 1,4-Dichlorobenzene 
91-94-l 3,3-Dichlorobenzidine 
75-34-3 1,l -Dichloroethane 

107-06-2 1,2-Dichloroethane 
75-35-4 1,l -Dichloroethylene 

156-59-2 c&-l ,2-Dichloroethylene 
156-60-5 trawl ,2-Dichloroethylene 
120-83-2 2,4-Dichlorophenol 

Ingestion 

(w/kg) 
4,700 b 

Migration to grqund water 

Inhalation 
volatiles 20 DAF 1 DAF 

@w/kg) (w/kg) (w/kg) c 570 b 29 b 
7,800 b 

0.04 e 
23,000 b 

0.9 e 
22 e 

0.9 e 
9e 

3.1E+05 b 
0.09 e,f 

0.6 e 
46 e 
10 e 
81 e 

7,800 b 
16,000 b 

32 e 
7,800 b 

5e 
0.5 e 

310 b 
1,600 b 

8e 
100 e 
390 b 

88 e 
3e 
2e 
2e 

0.09 cf 
7,800 b 
7,000’ b 

27 e 
1 e 

7,800 b 
7e 
1 e 

780 b 
1,600 b 

230 b 

__- b 

1 .OE+05 d 

3e 
--_ C 

--- C 

0.8 e 
--- C 

-se C 

-_- C 

__- C 

0.2 esf 
31,000 d 

3,000 d 
53 e 

10,000 d 
930 d 

--- C 

720 d 
0.3 e 
20 e 
--- C 

130 b 
1,300 d 

0.3 e 
53,000 d 

--- C 

--- C 

--_ C 

_-- 9 
__- C 

2,300 d 
560 d 

___ 9 
__- C 

1,300 b 
0.4 e 

0.07 e 
1,200 d 
3,100 d 

_-- C 

16 b 
0.5 e 

12,000 b 
2e 

0.03 
5e 

404: L.i 

8 
0.0004 e,f 

3,600 
0.6 
0.8 
17 b 

930 d 
0.6 e 
32 b 

0.07 
10 

0.7 b 
1 

0.4 
0.6 

4 b,i 

160 e 
16 e 
54 e 
32 e 

2e 
2,300 d 

17 
2 

0.007 elf 
23 b 

0.02 
0.06 

0.4 
0.7 

1 b,i 

0.8 b 
0.02 e 
590 b 

,0.08 e,f 
0.002 f 

0.2 evf 

2: L.i 

0.4 
2E-05 e,f 

180 
0.03 
0.04 

0.9 b 
810 b 

0.03 evf 
2b 

0.003 f 

0;; b,f 

0.07 
0.02 
0.03 

0.2 b,f.i 

8e 
0.8 e 

3e 
2e 

0.08 e,f 
270 b 
0.9 
0.1 f 

0.0003 egf 
1 b 

0.001 f 
0.003 f 

0.02 
0.03 
0.05 b.f.i 

- 

A-2 



Table A-l (continued) 

Organics 

CAS No. 
78-87-5 

542-75-6 
60-57-l 
84-66-2 

105-67-g 
51-28-5 

121-l 4-2 
606-20-2 
117-84-o 
115-29-7 

72-20-8 
100-41-4 
206-44-o 

86-73-7 
76-44-8 

1024-57-3 
118-74-l 

87-68-3 
319-84-6 
319-85-7 

58-89-9 
77-47-4 
67-72-l 

193-39-5 
78-59-l 

7439-97-6 
72-43-5 
74-83-9 
75-09-2 
95-48-7 
91-20-3 
98-95-3 
86-30-6 

621-64-7 
1336-36-3 

87-86-5 
108-95-2 
129-00-O 
100-42-5 

79-34-5 .- 

Compound 
1,2-Dichloropropane 
1,3-Dichloropropene 
Dieldrin 
Diethylphthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Endosulfan 
Endrin 
Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachloro-1,3-butadiene 
a-HCH (a-BHC) 
@HCH (&BHC) 
y -HCH (Lindane) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
lsophorone 
Mercury 
Methoxychlor 
Methyl bromide 
Methylene chloride 
2-Methylphenol 
Naphthalene 
Nitrobenzene 
NNitrosodiphenylamine 
NNitrosodi-n-propylamine 
PCBs 
Pentachlorophenol 
Phenol 
Pyrene 
Styrene 
1 ,1,2,2-Tetrachloroethane 

Ingestion 

Mu/kg) ---___- 
9e 
4e 

0.04 e 
63,000 b 

1,600 b 
160 b 
0.9 e 
0.9 e 

1,600 b 
470 b 

23 b 
7,800 b 
3,100 b 
3,100 b 

0.1 e 

0.07 e 
0.4 e 

8e 
0.1 e 
0.4 e 
0.5 e 

550 ‘3 
46 e 

0.9 e 
670 e 

23 b,’ 

390 b 
110 b 

85 e 
3,900 b 
3,100 b 

39 b 
130 e 

0.09 e*f 
1 t-l 
3 e,i 

47,000 ‘2 
2,300 b 

16,000 b 
3e 
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Migration to ground water 

Inhalation 
volatiles 
(w/kg) 

15 b 
0.1 e 

1 e 
2,000 d 

___ C 

-__ C 

-__ C 

--- C 

10,000 d 
--- C 

--- C 

400 d 
--- C 

--- C 

4e 

5e 
1 e 

8e 
0.8 e 

--- cl 
___ C 

10 b 
55 e 
--- C 

4,600 d 
10 b,i 

C --.. 

10 b 
13 e 
__- C 

--- C 

92 b 
_-- c 
-_- C 

--- h 

--- C 

--- C 

_-- c 

1,500 d 
0.6 e 

20 DAF 1 DAF 

MWW (w/kg) 
0.03 

0.004 e 
0.004 e 

470 b 

0.93 L.f.i 

0.0008 e,f 
0.0007 evf 
10,000 d 

18 b 
1 

13 
4,300 b 

560 b 
23 

0.7 
2 
2 

0.0005 e,f 
0.003 e 
0.009 

400 
0.5 e 
14 e 

0.5 e 
2 i 

160 
0.2 b 

0.02 e 
15 b 

b 

;; b.f 

1 e 
5E-05 e*f 

0.001 f 
0.0002 e 
0.0002 evf 

23 b 
b 

0:;: b,f,i 

4E-05 s,f 
3E-05 e,f 

10,000 d 
0.9 ‘J 

0.05 
0.7 

210 b 
28 b 

1 

0.03 
0.i f 
0.1 f 

3E-05 e,f 
0.0001 epf 
0.0005 f 

20 
0.02 e,f 

0.7 e 
0.03 ef 

0.1 i 

0.0: b,f 
0.001 e*f 

0.8 b 
4b 

0.007 bf 
0.06 e,f 

2E-06 e.f 
--- 

0.03 fli 

--- 

0.001 Ii 
100 b 5b 

4,200 b 210 b 
4 0.2 

0.003 e,f 0.0002 elf 



Table A-l (continued) 

Organics - 

Ingestion 

Migration to ground water 

Inhalation 
volatiles 20 DAF 1 DAF 

CAS No. Compound (w/kg) 
127-18-4- Tetrachloroethylene 12 e 

@w/kg) 
11 e 

(w/kg) 
0.06 

(w/kg) 
0.003 f 

108-88-3 Toluene 
8001-35-2 Toxaphene 

120-82-l 1,2,4-Trichlorobenzene 
71-55-6 l,l,l-Trichloroethane 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethylene 
95-95-4 2,4,5-Trichlorophenol 
88-06-2 2,4,6-Trichlorophenol 

108-05-4 Vinyl acetate 
75-01-4 Vinyl chloride 

108-38-3 mXylene 
95-47-6 o-Xylene 

106-42-3 o-Xvlene 

16,000 b 
0.6 e 

780 b 
--- C 

11 e 

58 e 
7,800 b 

58 e 
78,000 b 

0.3 e 
1.6E+05 b 
1.6E+05 b 
1.6E+05 b 

650 d 
89 e 

3,200 d 
1,200 d 

1e 

5e 
--- C 

200 e 
1,000 b 

0.03 e 
420 d 
410 d 
460 d 

12 0.6 
31 2 

5 0.3 f 
2 0.1 

0.02 0.0009 f 
0.06 0.003 f 
270 b*i 14 b,i 

0.2 e.f.i 0.008 e.f.i 
170 b 8b 

0.01 f 0.0007 f 
210 10 
190 9 
200 10 
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Table A-l (continued) 

- 

lnorganics 

CAS No. Compound 

Migration to ground water 

Inhalation 
fugitive 

Ingestion particulate 20 DAF 1 DAF 
(w/kg) (w/kg) bw/W (w/kg) - 

7440-36-o Antimony 31 b C --- 5 0.3 

7440-38-2 Arsenic ‘0.4 e 750 e 29 i 1 i 

7440-39-3 Barium 5,500 b 6.9E+05 b 1,600 i 82 i 

7440-41-j Beryllium 0.1 e 1,300 e 63 i 3’ 

7440-43-g Cadmium 78 bgm 1,800 e 8’ 0.4 i 

7440-47-3 Chromium (total) 390 b 270 e 38 i 2’ 

16065-83-l Chromium (Ill) 78,000 b, C --- --- g --- 9 

18540-29-g Chromium (VI) 390 b 270 e 38 i 2’ 

57-l 2-5 Cyanide (amenable) 1,600 b C _-_ 40 2 

7439-92-l Lead 400 k k k k --- --- --- 

7440-02-o Nickel 1,600 b 13,000 e 130 i 7’ 

7782-49-2 Selenium 390 b ___ c- I 0.3 i 

7440-22-4 Silver 390 b C __- 3: b,i 2 b,i 

7440-28-o Thallium C C --- --- 0.7 i 0.04 i 

7440-62-2 Vanadium 550 b C --- 6,000 b 300 b 

7440-66-6 Zinc 23,000 b C ___ 12,000 bJ 620 bsi 

DAF = Dilution and attenuation factor. 
a Screening levels based on human health criteria only. 
b Calculated values correspond to a noncancer hazard quotient of 1. 
c No toxicity criteria available for that route of exposure. 
d Soil saturation concentration (C,,t). 

e Calculated values correspond to a cancer risk level of 1 in 1 ,OOO,OOO. 
f Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS). 
o Chemical-specific properties are such that this pathway is not of concern at any soil contaminant concentration. 
h A preliminary remediation goal of 1 mg/kg has been set for PCBs based on Guidandti on Remedial Actions for Superfund Sites 

with PCS Contamination (U.S. EPA, 1990) and on EPA efforts to manage PCB contamination. 
i SSL for pH of 6.8. 
j Ingestion SSL adjusted by a factor of 0.5 to account for dermal exposure. 
k A screening level of 400 mglkg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and 

RCRA Corrective Action Facilities (U.S. EPA, 1994). 
I SSL is based on RfD for mercuric chloride (CAS No. 007487-94-7). 
m SSL is based on dietary RfD. 
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The Drinking Water Standards and Health Advisories tables are revised periodically by EPA’s 
Office of Water on an “as needed” basis. This Summer 2000 edition of the tables has undergone rather 
extensive revisions in format and content. The changes are as follows: 

The tables are in PDF format to facilitate their printing from the intemet. 

The Health Advisory status column includes the year of publication for the final or draft 
Health Advisory. Final Health Advisories have been externally peer reviewed; draft 
documents have not. 

Reference dose (RfD) values have been updated to reflect the values in the Integrated 
Risk Information System (IRIS), and the Drinking Water Equivalent Level (DWEL) has 
been calculated accordingly. Thus, both the RfD and DWEL will differ from the values 
in the Health Advisory document if the IRIS value is more recent than the Health 
Advisory. The RfD values from IRIS that differ from the values in the Health Advisory 
documents are in BOLD type to distinguish them from the other values. For chemicals 
with a new IRIS RfD, the lifetime Health Advisory was calculated from the DWEL 
using the relative source contribution values published in the Health Advisory. Where 
the revised lifetime value differed from the Maximum Contaminant Level Goal 
(MCLG), no lifetime value was provided in the Table. 

For regulated chemicals, the cancer group designation reflects the status at the time of 
regulation. 

Several pesticides listed in IRIS have been re-evaluated by the Office of Pesticide Programs 
(OPP) resulting in an RfD other than that in IRIS. For these pesticides, the IRIS value is listed 
in the Table, and the newer OPP value is given in a footnote. 

The longer term Health Advisory values for children and adults were deleted from the 
table. A large number of these values should be reevaluated in the light of new data. 
However, due to resource limitations at this time, the Office of Science and Technology 
(OST) has not been able to update the longer term values. 

In some cases there is a Health Advisory value for a contaminant but there is no 
reference to a Health Advisory document. These Health Advisory values can be found 
in the Drinking Water Criteria Document for the contaminant. 

With a few exceptions, the Health Advisory values have been rounded to one significant 
figure. 

(i) 



The Drinking Water Standards and Health Advisories tables may be reached from the Office of 
’ Science and Technology home page at 

httn:Nwww.eva.govlOST 

The tables are accessed under the OST Programs heading on the OST Home Page. 

Although no permanent mailing list is kept, copies may be ordered free of charge from 

SAFE DRINKING WATER HOTLINE 
l-800-426-479 1 
Monday thru Friday, 9:00 AM to 5:30 PM EST 

Copies of the supporting technical documentation for the health advisories can be ordered for a fee on 
the Internet at 

http://www.epa.gov/OST/orderpubs.html 

or from 

Educational Resource Information Center (ERIC) 
1929 Kenny Road 
Columbus, OH 432 lo- 1080 
Telephone.number 614-292-67 17; l-800-276-0462 
FAX 6 14-292-0263 
e-mail ERICSE@osu.edu 
Payment by Purchase Order/Check/Visa or Mastercard. 

For further information regarding the Drinking Water Standards and Health Advisories, call the Safe 
Drinking Water Hotline at l-800-426-4791 or 703-285-1093. 

(ii) 



DEFINITIONS 

The following definitions for terms used in the Tables are not all-encompassing, and should not be 
construed to be “official” definitions. They are intended to assist the user in understanding terms found 
on the following pages. 

Action Level: The concentration of a contaminant which, if exceeded, triggers treatment or other 
requirements which a water system must follow. For lead or copper it is the level which, if exceeded in 
over 10% of the homes tested, triggers treatment. 

Cancer Group: A qualitative weight-of-evidence judgement as to the likelihood that a chemical may 
be a carcinogen for humans. Each chemical is placed into one of the following five categories: 

Group Category 

A Human carcinogen 

B Probable human carcinogen: 
B 1 indicates limited human evidence; 
B2 indicates sufficient evidence in animals and inadequate or no evidence in humans 

C Possible human carcinogen 

D Not classifiable as to human carcinogenicity 

E Evidence of noncarcinogenicity for humans 

This categorization is based on EPA’s 1986 Guidelines for Carcinogen Risk Assessment. The 
Proposed Guidelines for Carcinogen Risk Assessment which were published in 1996, when final, 
will replace the 1986 cancer guidelines. 

10” Cancer Risk: The concentration of a chemical in drinking water corresponding to an estimated 
lifetime cancer risk of 1 in 10,000. 

DWEL: Drinking Water Equivalent Level. A lifetime exposure concentration protective of adverse, 
non-cancer health effects, that assumes all of the exposure to a contaminant is from drinking water. 

HA: Health Advisory. An estimate of acceptable drinking water levels for a chemical substance based 
on health effects information; a Health Advisory is not a legally enforceable Federal standard, but 
serves as technical guidance to assist Federal, state, and local officials. 

(iii) 



One-day HA: The concentration of a chemical in drinking water that is not expected to cause 
any adverse noncarcinogenic effects for up to one day of exposure. 

Ten-day HA: The concentration of a chemical in drinking water that is not expected to cause 
any adverse noncarcinogenic effects for up to ten days of exposure. 

Lifetime HA: The concentration of a chemical in drinking water that is not expected to cause 
any adverse noncarcinogenic effects for a lifetime of exposure. 

LED,,: Lower Limit on Effective Dose,,,. The 95% lower confidence limit of the dose of a chemical 
needed to produce an adverse effect in 10% of those exposed to the chemical, relative to the control. 

MCLG: Maximum Contaminant Level Goal. A nonenforceable health goal which is set at a level at 
which no known or anticipated adverse effect on the health of persons occur and which allows an 
adequate margin of safety. 

MCL: Maximum Contaminant Level. The highest level of a contaminant that is allowed in drinking 
water. MCLs are set as close to the MCLG as feasible using the best available treatment technology 
and taking cost into consideration. MCLs are enforceable standards. 

RfD: Reference Dose. An estimate (with uncertainty spanning perhaps an order of magnitude) of a 
daily oral exposure to the human population (including sensitive subgroups) that is likely to be without 
an appreciable risk of deleterious effects during a lifetime. 

SDWR: Secondary Drinking Water Regulations. Non-enforceable Federal guidelines regarding 
cosmetic effects (such as tooth or skin discoloration) or aesthetic effects (such as taste, odor, or color) 
of drinking water. 

TT: Treatment Technique. A requited process intended to reduce the level of a contaminant in drinking 
water. 

ABBREVIATIONS 

D 
F 
NA 
NOAEL 
OPP 
P 
Reg 
IT 

Final 
Not Applicable 
No-Observed-Adverse-Effect-Level 
Office of Pesticide Programs 
Proposed 
Regulation 
Treatment Technique 



Drinking Water Standards and Health Advisories 
Summer 2000 

ORGANICS 

Acenaphthene 

Acifluorfen (sodium) 

Acrylamide 

Acryionitrile 

Alachlor 
Aldicarb3 

Aldicarb sulfone3 

Aldicarb sulfoxide3 

Aldrin 

Ametryn 

Ammonium sulfamate 

Anthracene (PAH) ’ 

Atrazine ’ 

Bww 
Bentazon 

Benz[a]anthracene (PAH) 

Benzene 

Benzo[a]pyrene (PAH) 

Benzo[b]fluoranthene (PAH) 

Benzo[g,h,i]perylene (PAH) 

Benzo[k]fluoranthene (PAH) 

bis-2Xhloroisopropyl ether 

Bromacil 

Bromobenzene 

Status 
Reg. 

Standards Health Advisories 

MCLG MCL 

(mgn) (m* 

F 

Fi 

F4 

F’ 

- 

F 

F 

F 

zero TT’ 

zero 0.002 
0.007 0.007 

0.007 0.007 

0.007 0.007 

0.003 0.003 

- 
zero 0.005 

zero 0.0002 

Status One- Ten-day RfD mg/L at 
HA day (WU OWW DWEL Lifetime 1 O4 Cancel 

Document (mW day) (wW OWL) Risk 

F ‘88 

F ‘87 

F ‘88 
F ‘95 

F ‘95 

F ‘95 

F ‘92 

F ‘88 

F ‘88 

F ‘88 

F ‘88 

F ‘99 

F ‘87 

F ‘89 

F ‘88 

D ‘86 

2 

1.5 

0.1 
0.01 

0.01 

0.01 

0.0003 

9 

20 I 

0.04 

0.3 

0.2 

4 

5 

4 

2 

0.3 

0.1 
0.01 

0.01 

0.01 

0.0003 

9 

20 

0.04 

0.3 

0.2 

4 

5 

4 

0.06 2 

0.01 0.4 

0.0002 0.007 

0.01 
0.001 

0.001 

0.001 

0.00003 

0.009 

0.2 

0.3 

0.035 

0.004 

0.03 

Page 1 

lo-kg Child 

0.4 
0.04 

0.04 

0.04 

0.001 

0.3 

8 

10 

1 

0.1 

1 

0.1 

0.001 

0.006 

0.04’ 
0.007 - 

0.007 - 

0.007 - 

0.0002 

0.06 

2 

0.2 

0.003 - 

0.2 

0.1 

0.002 

0.3 

0.09 

Cancer 

82 

82 

Bl 

82 
D 

D 

D 

82 

D 

D 

D 

C 

C 

E 

82 

A 

82 

82 

D 

B2 

D 

C 

’ When acryiamide is used in drinking water systems, the combination (or product) of dose and monomer level shall not exceed that equivalent to a polyacrylamide polymer 
containing 0.05% monomer dosed at 1 m@. 

’ Determined not to be carcinogenic at low doses by OPP. 
3 The lifetime HA value or the MCLGlMCL value for any combination of two or more of these three chemicals should remain at 0.007 mg/L because of similar mode of action. 
’ Administrative stay of the effective date. 
’ PAH = Polycyclic aromatic hydrocarbon 
6 Under review 



Drinking Water Standards and Health Advisories 
Summer 2000 Page 2 

Standards Health Advisories 

lo-kg Child 

status One- Ten-day RfD mg/L at 
status MCLG MCL HA day @WV 

‘zy 
DWEL Lifetime 1 O4 Cancer Cancer 

Chemicals Reg. OwW OWL) Document (mgR) (mgn) OWU Risk Group 

Bromochloromethane F ‘89 50 1 0.01 0.5 0.09 D 

Bromodichloromethane (THM) F zero 0.08’ D ‘93 6 6 0.02 0.7 0.06 82 
Bromoform (THM) F zero 0.08’ D ‘93 5 2 0.02 0.7 0.4 82 

Bromomethane D ‘89 0.1 0.1 0.001 0.05 0.01 D 

Butyi benzyi phthalate (PAE) ’ 0.2 7 C 
Butyiate F ‘89 2 2 0.05 2 0.4 D 

Carbaryl F ‘88 1 1 0.1 4 0.7 D 

Carbofuran3 F 0.04 0.04 F ‘87 0.05 0.05 0.005 0.2 0.04 E 

Carbon tetrachloride F zero 0.005 F ‘87 4 0.2 0.0007 0.03 0.03 82 

Carboxin F’88 1 1 0.1 4 6.7 D 

Chloramben F’88 3 3 0.015 0.5 0.1 D 

Chlordane F zero 0.002 F ‘87 0.06 0.06 0.0005 0.02 0.001 82 

Chloroform (THM) F zero 0.08’ D ‘93 4 4 0.01 0.4 0.6 82 

Chloromethane F ‘89 9 0.4 0.004 0.1 0.003 - C 

Chlorophenol (2-) D ‘94 0.5 0.5 0.005 0.2 0.04 D 

p-Chlorophenyl methyl 
sulfidekulfoneksulfoxide D 

Chlorothalonil F ‘88 0.2 - 0.2 0.015 0.5 0.15 82 

Chlorotoluene o- : - F ‘89 2 2 0.02 0.7 0.1 D 

Chlorotoluene p- F ‘89 2 2 0.02 0.7 0.1 D 

Chlorpyrifos F ‘92 0.03 0.03 0.003 0.1 0.02 D 

Chrysene (PAH) 82 

Cyanazine D ‘96 0.1 0.1 0.002 0.07 0.001 

’ 1998 Final Rule for Disinfectants and Disinfection By-products: The total for trihalomethanes is 0.08 mgR. 
’ PAE = phthalate acid ester 
3 Under review 



Drinking Water Standards and Health Advisories 
Summer 2000 Page 3 

Standards Health Advisories 

lo-kg Child 

status One- RfD mg/L at 
status MCLG MCL HA day Ten-day OWW DWEL Lifetime 1 O4 Cancer Cancer 

Chemicals Reg. OwW (WV Document OwW bwW day) (mcW (WV Risk Group 

Cyanogen chloride’ 0.05 0.05 0.05 2 D 

2,4-D (2,4- F 0.07 0.07 F ‘87 1 0.3 0.01 0.4 0.07 D 
dichlorophenoxyacetic acid) 

DCPA (Dacthal) F ‘88 80 80 0.01 0.4 0.07 D 

Dalapon (sodium salt) F 0.2 0.2 F ‘89 3 3 0.03 0.9 0.2 D 

Di(2-ethylhexyf)adipate F 0.4 0.4 20 20 0.6 20 0.4 3 C 

Di(2-ethylhexyt)phthalate (PAE) F zero 0.006 0.02 0.7 0.3 82 

Diazinon F ‘88 0.02 0.02 0.00009 0.003 0.0006 - E 

Dibromochloromomethane F 0.06 0.08’ D ‘93 6 6 0.02 0.7 0.06 0.04 C 

VHM) 
Dibromochloropropane (DBCP) F zero 0.0002 F ‘87 0.2 0.05 0.003 82 

Dibutyi phthalate (PAE) 0.1 4 D 

Dicamba F ‘88 0.3 0.3 0.03 1 0.2 D 

Dichloroacetic acid F zero 0.063 D ‘93 5 5 0.004 0.1 -4 82 

Dichlorobenzene o- F 0.6 0.6 F ‘87 9 9 0.09 3 0.6 D 

Dichlorobenzene m- 5 F ‘87 9 9 0.09 3 0.6 D 

Dichlorobenzene p- F 0.075 0.075 F ‘87 11 11 0.1 4 0.075 - C 

Dichlorodifluoromethane F ‘89 40 40 0.2 5 1 D 

Dichloroethytene (1 ,l-) F 0.007 : 0.007 F ‘87 2 1 0.01 0.4 0.007 C 

Dichloroethane (1,2-) F zero 0.005 F ‘87 0.7 0.7 0.04 82 

Dichloroethytene (cis-1,2-) F 0.07 0.07 F ‘90 4 1 0.01 0.4 0.07 D 

Dichloroethytene (trans-1,2-) F 0.1 0.1 F ‘87 20 1 0.02 0.7 0.1 D 

Dichloromethane F zero 0.005 D ‘93 10 2 0.06 2 0.5 82 

Dichlorophenol (2,4-) D ‘94 0.03 0.03 0.003 0.1 0.02 E 

Dichloropropane (1,2-) F zero 0.005 F’87 - 0.09 0.06 82 

Dichloropropene (1,3-) F ‘88 0.03 0.03 0.03 1 0.04 82 

Dieldrin F ‘88 0.0005 0.0005 0.00005 0.002 - 0.0002 82 

Diethyl phthalate (PAE) 0.8 30 D 

’ Under review 
* 1998 Final Rule for Disinfectants and Disinfection By-products: The total for trihalomethanes is 0.08 mgR. 
3 1998 Final Rule for Disinfectants and Disinfection By-products: The total for five haloacetic acids is 0.06 mg/L. 
4 A quantitative risk estimate has not been determined. 
’ The values for m-dichlorobenzene are based on data for o-dichlorobenzene. 



Drinking Water Standards and Health Advisories 
Summer 2000 Page 4 

Standards 

lo-kg Child 

Health Advisories 

Chemicals 

status One- RfD mg/L at 
Status MCLG MCL HA day Ten-day OWW DWEL Lifetime lo” Cancer Cancer 

Reg. (m*) (mgR) Document OwW OWL) day) (mcW Ow3W Risk Group 

Diisopropyl methytphosphonate 

Dimethrin 

Dimethyl methytphosphonate 

Dimethyl phthalate (PAE) 
Dinitrobenzene (1,3-) 

Dinitrotoluene (2,4-) 

Dinitrotoluene (2,6-) 
Dinitrotoluene (2,6 & 2,4) ’ 

Dinoseb 

Dioxane p- 
Diphenamid 

Diquat 

Disulfoton 

Dithiane (1,4-) 

Diuron 

Endothall 

Endrfn 

Epichlorohydrin 

Ethytbenzene 

Ethylene dibromide (EDB)’ 

Ethylene glycol 

Ethylene Thiourea (ETU) 

Fenamiphos 

- - F ‘89 8 8 0.08 3 0.6 D 

F ‘88 10 10 0.3 10 2 D 

F ‘92 2 2 0.2 7 0.1 0.7 C 

D 

F’91 0.04 0.04 0.0001 0.005 0.001 D 

F ‘92 0.50 0.50 0.002 0.1 0.005 82 

F ‘92 0.40 0.40 0.001 0.04 0.005 82 

F’92 - 0.005 82 
F 0.007 0.007 F ‘88 0.3 0.3 0.001 0.04 0.007 - D 

F ‘87 4 0.4 0.3 82 

F ‘88 0.3 0.3 0.03 1 0.2 D 
F 0.02 0.02 0.002 0.07 D 

F ‘88 0.01 0.01 0.00004 0.001 0.0003 - E 

F ‘92 0.4 0.4 0.01 0.4 0.08 D 

F ‘88 1 1 o.0022 0.07 0.01 D 
F 0.1 0.1 F ‘88 0.8 0.8 0.02 0.7 0.1 D 
F 0.002 0.002 F ‘87 0.02 0.005 0.8903 0.01 0.002 - D 

F zero TT3 F ‘87 0.1 0.1 0.002 0.07 0.4 82 

F 0.7 : 0.7 F ‘87 30 3 0.1 3 0.7 D 
F zero 0.00005 F ‘87 0.008 0.008 - 0.00005 82 

F ‘87 20 6 2 70 14 D 

F ‘88 0.3 0.3 0.00008 0.003 - 0.02 82 

F ‘88 0.009 0.009 0.00025 0.009 0.002 - D 

’ technical grade. 
2 New OPP RfD 0.003 mgikg/day. = 
3 When epichlorohydrin is used in drinking water systems, the combination (Or product) of dose and monomer level shall not exceed that equivalent to an epichlorohydrin-based 

polymer containing 0.01% monomer dosed at 20 mg/L. 
’ 1 .Pdibromomethane 
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Standards Health Advisories 

lo-kg Child 

Status One- Ten- RfD mg/L at 
status MCLG MCL HA day day OWW DWEL Lifetime 1 O4 Cancer Cancer 

Chemicals Reg. OWL) OWL) Standards OWL) O-WL) day) Ox&) @WV Risk Group 

Fluometuron F ‘88 2 2 0.01 0.5 0.09 D 

Fluorene (PAH) 0.04 1 D 

Fonofos F ‘88 0.02 0.02 0.002 0.07 0.01 D 

Formaldehyde D ‘93 10 5 0.15 5 1 Bl’ 

Glyphosate F 0.7 0.7 F ‘88 20 20 0.V 4 0.7 D 

Heptachlor F zero 0.0004 F ‘87 0.01 0.01 0.0005 0.02 0.0008 82 
Heptachlor epoxide F zero 0.0002 F ‘87 0.01 - 0.00001 0.0004 - 0.0004 82 

Hexachlorobenzene F zero 0.001 F ‘87 0.05 0.05 0.0008 0.03 0.002 82 

Hexachlorobutadiene F ‘89 0.3 0.3 0.002 0.07 0.001 0.05 C 
Hexachlorocyclopentadiene F 0.05 0.05 0.007 0.2 D 

Hexachloroethane F ‘91 5 5 0.001 0.04 0.001 C 

Hexane (n-) F ‘87 10 4 D 

Hexazinone F ‘96 3 2 0.05 3 2 0.4 D 

HMX’ F ‘88 5 5 0.05 2 0.4 D 

Indeno[l,2,3,-c,d]pyrene (PAH) - 82 

lsophorone F ‘92 15 15 0.2 7 0.1 4 C 
.lsopropyl methyiphosphonate F ‘92 30 30 0.1 4 0.7 D 

lsopropytbenzene (cumene) D ‘87 11 11 0.1 4 D 

Lindane ’ F o.oool 0.0002 F ‘87 1 1 0.0003 0.01 0.0002 - C 

Malathion F ‘92 0.2 0.2 0.02 0.8 0.1 D 

Maleic hydrazide F ‘88 10 10 0.5 20 4 D 

MCPA ’ F ‘88 0.1 0.1 0.0005’ 0.02 0.004 - D 

Methomyl F ‘88 0.3 0.3 0.025 0.9 0.2 E 

Methoxychlor F 0.04 0.04 F ‘87 0.05 0.05 0.005 0.2 0.04 D 

Methyl ethyl ketone F ‘87 75 7.5 0.6 20 D 

Methyl parathion F ‘88 0.3 0.3 0.00025 0.009 0.002 - D 

’ Carcinogenicity based on inhalation exposure. 
’ New OPP RfD = 2 mg/kg/day. 
’ The Health Advisory is based on a new OPP RfD rather than the IRIS RfD. 
’ HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
’ Lindane = y - hexachlorocyclohexane 
’ MCPA = 4(chloro-2-methoxyphenoxy)acetic acid 
’ New OPP RfD = 0.0015 mg/kg/day 
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Standards 

lo-kg Child 

Health Advisories 

status One- RfD mg/L at 
status MCLG MCL HA day Ten-day OWW DWEL Lifetime 1 O4 Cancer Cancer 

Chemicals Reg. @WL) OwW Document OxMU (WV day) OWL) 0w.W Risk Group 

Metolachlor F ‘88 2 2 0.15’ 0.5 0.1 C 

Metribuzin F’88 5 5 0.025’ 0.9 0.2 D 

Monochloroacetic acid F - 0.063 

Monochlorobenzene F 0.1 0.1 F ‘87 4 4 0.02 0.7 0.1 D 

Naphthalene F ‘90 0.5 0.5 0.02 0.7 0.1 C 
Nitrocellulose (non-toxic) F’88 - 

Nitroguanidine F ‘90 10 10 0.1’ 4 0.7 D 

Nitrophenol p- F ‘92 0.8 0.8 0.008 0.3 0.06 D 

Oxamyi (Vydate) F 0.2 0.2 F ‘87 0.2 0.2 0.025 0.9 0.2 E 

Paraquat F ‘88 0.1 0.1 0.0045 0.2 0.03 C 

Pentachlorophenol F zero 0.001 F ‘87 1 0.3 0.03 1 0.03 82 

Phenanthrene (PAH) D 

Phenol D ‘92 6 6 0.6 20 4 D 

Picloram F 0.5 0.5 F ‘88 20 20 o.074 2 0.5 D 

Polychlorinated biphenyls F zero 0.0005 D ‘93 - 0.01 82 
(PCBs) 

Prometor? F ‘88 0.2 0.2 0.015 0.5 0.1 D 

Pronamide - ,- F ‘88 0.8 0.8 0.075 3 0.05 C 

Propachlor F ‘88 0.5 0.5 0.01 0.5 0.09 D 

Propazine F ‘88 1 1 0.02 0.7 0.01 C 

Propham F ‘88 5 5 0.02 0.6 0.1 D 

Pyrene (PAH) 0.03 D 

RDX ’ F ‘88 0.1 0.1 0.003 0.1 0.002 0.03 C 

Simazine F 0.004 0.004 F ‘88 0.5 0.5 0.005 0.2 0.004 - C 

Styrene F 0.1 0.1 F ‘87 20 2 0.2 7 0.1 C 

2,4,5-T (Trichlorophenoxyacetic - - - F ‘88 0.8 0.8 0.01 0.4 0.07 D 
acid) 

’ New OPP RfD = 0.1 mgkjday 
* New OPP RfD = 0.013 mgkg/day 
3 1998 Final Rule for Disinfectants and Disinfection By-products: the total for five haloacetic acids is 0.06mgL 
’ New OPP RfD = 0.2 mgkg/day 
’ Under review. 
’ RDX = hexahydro-1,3,5-trinitro-1,3,5-triazine 
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Standards Health Advisories 

lo-kg Child 

status One- RfD 
status MCLG MCL HA 

mg/L at lo4 

day Ten-day (WW DWEL Lifetime Cancer Cancer 
Chemicals Reg. OWL) (WU Document OwW OwW day) @W) (WV Risk Group 

2,3,7,8-TCDD (Dioxin) F zero 3E-08 F ‘87 1 E-06 1 E-07 1 E-09 4E-08 2E-08 82 

Tebuthiuron F ‘88 3 3 0.07 2 0.5 D 
Terbacil F ‘88 0.3 0.3 0.01 0.4 0.09 E 
Terbufos F’88 0.005 0.005 0.0001 0.005 0.0009 - D 
Tetrachloroethane (1 , 1,1,2-) F ‘89 2 2 0.03 1 0.07 0.1 C 
Tetrachloroethane (1 ,1,2,2-) F ‘89 0.04 0.04 0.00005 0.002 0.0003 0.02 C 
Tetrachloroethytene F zero 0.005 F ‘87 2 2 0.01 0.5 0.01 
Trichlorofluoromethane F ‘89 7 7 0.3 10 2 D 
Toluene F 1 1 D ‘93 20 2 0.2 7 1 D 
Toxaphene F zero 0.003 F ‘96 0.004 0.004 0.0004 0.01 0.003 82 
2,4,5-TP (Silvex) .F 0.05 0.05 F ‘88 0.2 0.2 0.008 0.3 0.05 D 
Trichloroacetic acid F 0.3 0.06’ D ‘96 4 4 0.1 4.0 0.3 C 
Trichlorobenzene (1,2,4-) F 0.07 0.07 F ‘89 0.1 0.1 0.001 0.05 0.01 D 
Trichlorobenzene (1,3,5-) F ‘89 0.6 0.6 0.006 0.2 0.04 D 
Trichloroethane (1 , 1 , 1 -) F 0.2 0.2 F ‘87 100 40 0.035 1 0.2 D 
Trichloroethane (1 ,1,2-) F 0.003 0.005 F ‘89 0.6 0.4 0.004 0.1 0.003 0.06 C 
Trichloroethyfene * F zero 0.005 F ‘87 - 0.007 0.2 0.2 82 
Trichlorophenol (2,4.6-) - _ D ‘94 0.03 0.03 0.0003 0.01 0.3 82 
Trichloropropane (1,2,3-) F ‘89 0.6 0.6 0.006 0.2 0.04 
Trifluralin F ‘90 0.08 0.08 0.0075 0.3 0.005 0.5 C 
Trimethyfbenzene (1,2,4-) D ‘87 - D 
Trimethyfbenzene (1,3,5-) D ‘87 10 D 
Trinitroglycerol F ‘87 0.005 0.005 - 0.005 0.2 

‘Trinitrotoluene (2,4,6-) F ‘89 0.02 0.02 0.0005 0.02 0.002 0.1 C 
Vinyl chloride* F zero 0.002 F ‘87 3 3 0.002 A 
Xyfenes F 10 10 D ‘93 40 40 2 70 10 D 

’ 1998 Final Rule for Disinfectants and Disinfection By-products: The total for five haloacetic acids is 0.06 mgR. 
’ Under review 
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Standards Health Advisories 

lo-kg Child 

status One- RfD mg/L at 10J 
status MCLG MCL HA day Ten-day OWW DWEL Lifetime Cancer Cancer 

Chemicals Reg. OwW (WV Document (mg/L) (m@) day) (m*) (mW) Risk Group 

INORGANICS 

Ammonia D ‘92 - 30 D 

Antimony F 0.006 0.006 F ‘92 0.01 0.01 0.0004 0.01 0.006 - D 

Arsenic P zero 0.005 D ‘95 - 0.002 A 

Asbestos (fibers/l >lOpm length) F 7 MFL’ 7 MFL 700 MFL A2 

Barium F 2 2 D ‘93 0.7 0.7 0.07 2 2 D 

Beryllium F 0.004 0.004 F ‘92 30 30 0.002 0.07 

Boron3 D ‘92 4 0.9 0.09 3 0.6 D 

Bromate F ’ zero 0.01 D ‘98 0.2 0.005 B2 

Cadmium F 0.005 0.005 F ‘87 0.04 0.04 0.0005 0.02 0.005 - D 

Chloramine’ F 45 45 D ‘95 1 1 0.1 3.5 3.0 

Chlorine F 4 4 D ‘95 3 3 0.1 5 4 D 

Chlorine dioxide F 0.85 0.85 D ‘98 0.84 0.84 0.03 1 0.8 D 

Chlorite F 0.8 1 D ‘98 0.84 0.84 0.03 1 0.8 D 

Chromium (total) F 0.1 0.1 F ‘87 1 1 0.0036 0.1 D 

Copper (at tap) F 1.3 TT’ D’98 - D 

Cyanide F 0.2 0.2 F ‘87 0.2 0.2 o.028 0.8 0.2 D 

Fluoride F 4 :4 0.06’ 

Lead (at tap) F zero TT’ 82 

Manganese 0.14’O - 

Mercury (inorganic) F 0.002 0.002 F ‘87 0.002 0.002 0.0003 0.01 0.002 - D 

Molybdenum D ‘93 0.08 0.08 0.005 0.2 0.04 D 

Nickel F - - F ‘95 1 1 0.02 0.7 0.1 

’ MFL = million fibers per liter 
* Carcinogenicity based on inhalation exposure. 
3 Under review. 
‘ Monochloramine; measured as free chlorine. 
5 1998 Final Rule for Disinfectants and Disinfection By-products: MRDLG=Maximum Residual Disinfection Level Goal; and MRDL=Maximum Residual Disinfection Level. 
’ IRIS value for chromium VI. 
’ Copper action level 1.3 mgiL; Lead action level 0.015 mgfl. 
a This RfD is for Hydrogen Cyanide. 
a Based on dental fluorosis in children, a cosmetic effect. MCLG based on skeletal fluorosis. 
lo Dietary manganese. 
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Standards Health Advisories 

lo-kg Child 

Status One- RfD Life- mg/L at 10J 
status MCLG MCL HA day Ten-day (WW DWEL time Cancer Cancer 

Chemicals Reg. MW) (mdU Document OWL) @WV day) MW) (WV Risk Group 

Nitrate (as N) F 10 10 D ‘93 10’ 10’ 1.6 

Nitrite (as N) F 1 1 D ‘93 1’ 1’ 0.16 - 

Nitrate + Nitrite (both as N) F 10 10 D ‘93 - 

Selenium F 0.05 0.05 0.005 0.2 0.05 D 

Silver F ‘92 0.2 0.2 o.0052 0.2 0.1 D 

Strontium D ‘93 25 25 0.6 20 4 D 

Thallium F 0.0005 0.002 F ‘92 0.007 0.007 0.00007 0.002 0.0005 - 

White phosphorous F’90 - 0.00002 0.0005 0.0001 D 

Zinc D ‘93 6 6 0.3 10 2 D 

RADIONUCLIDES 

Beta particle and photon 
activity (formerly 
man-made radionuclides) 3 F -4 4 mrem 4 mrem/y A 

Gross alpha particle activity 3 F -’ 15 15 pCi/L A 
pCiiL 

Combined Radium 226 & 228 3 F -4 5 pCi/L A 

Radon3 P zero 300 15OpCi/L A 
pci/L 

Uranium3 P zero 2o@/L - - 0.003 - A 

’ These values are calculated for a 4-kg infant and are protective for all age groups. 
* Based on a cosmetic effect. 
3 Under review. 
’ No final MCLG, but zero proposed in 1991. 
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Chemicals 

Aluminum 

Chloride 

Color 

Copper 

Corrosivity 

Fluoride 

Foaming agents 

Iron 

Manganese 

Odor 

PH 

Silver ’ 

Sulfate 

Total dissolved solids (TDS) 

Zinc 

Status SDWR 

F 0.05 to 0.2 mg/L 

F 250 mg/L 

F 15 color units 

F 1 .O mg/L 

F non-corrosive 

F 2.0 mg/L 

F 0.5 mg/L 

F 0.3 mg/L 

F 0.05 mg/L 

F 3 threshold odor numbers 

F 6.5 - 8.5 

F 0.1 mg/L 

F 250 mg/L 

F 500 mg/L 

F 5 mg/L 
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Cryptosporidium 

Giardia lamblia 

Legionella 

Heterotrophic Plate Count 
(HPC) 

Total Coliforms 

status Status HA MCLG MCL Treatment Technique 
Reg. Document 

F F ‘93 l-r Systems that filter must remove 
99% of Ctyptosporidium 

F T-r 99.9% killed/inactivated 

F’ F ‘87 zero TT No limit; EPA believes that if 
Giardia and viruses are inactivated, 
Legionella will also be controlled 

F’ NA l-r No more than 500 bacterial 
colonies per milliliter. 

F 5% No more than 5.0% samples total 
coliform-positive in a month. Every 
sample that has total coliforms 
must be analyzed for fecal 
coliforms; no fecal coliforms are 
allowed. 

Turbidity F NA TT At no time can turbidity go above 5 
NTU (nephelometric turbidity units) 

Viruses F’ zero l-r 99.99% killed/inactivated 

’ Final for systems using surface water; also being considered for regulation under groundwater disinfection rule. 
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Chemicals status MOE Taste 
Threshold 

Odor 
Threshold 

Methyl tertiary 
butyl ether 
(MtBE) 

F At 20 ug/L, MOE for 40 f.lg/L 20 tlg/L 
cancer effects is 
40,000 or greater; 
MOE for non-cancer 
effects is 120,000 or 
greater. 

At 40 pg/L, MOE for 
cancer effects is 20,000 
or greater; 
MOE for non-cancer 
effects is 60,000 or 
greater 

MOE: Margin of Exposure which is calculated by dividing the NOAELs for non-cancer endpoints or 
LED,,for cancer effects by 20 ug/L or 40 ug/L. 

Taste Threshold: Concentration at which the majority of consumers do not notice an adverse 
taste in drinking water; it is recognized that some sensitive individuals may detect a chemical at 
levels below this threshold. 

Odor Threshold: Concentration at which the majority of consumers do not notice an adverse odor 
in drinking water; it is recognized that some sensitive individuals may detect a chemical at levels 
below this threshold. 
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(d) 

(6 

The owner of a private water supply system shall have the source of the private water 
supply sampled directly or sampled from a cold water faucet supplying water for 
domestic purposes that is located within the building. If water treatment is provided the 
owner shall have the sample collected prior to any treatment. The sample shall be at a 
minimum analyzed for total coliform, nitrate, nitrite, sodium, chloride, iron, manganese, 
hardness, turbidity, pH, sulfate, apparent color and odor. The local director of health 
shall require a sample to be analyzed for organic chemicals when reasonable grounds 
exist to suspect that organic chemicals may be present in the private water supply 
system; For purposes of organic chemical analyses reasonable grounds means any 
information that is known by the local director of health that indicates that at the time of 
sampling the particular private water supply system is located on or in proximity to land 
associated with the past or present production, storage, use, or disposal of organic 
chemicals or such information as derived from a phase I environmental site assessment. 
In the event nitrate is at or greater than 10 milligrams per liter and the local director of 
health has reasonable grounds to suspect such pesticides or herbicides are present the 
sample shall also be tested for alachlor, atrazine, dicamba, ethylene dibromide (EDB), 
metolachlor, simazine and 2, 4-D. For purposes of these seven pesticide or herbicide 
analyses, reasonable grounds includes but is not limited to any information that is known 
by the director of health at the time of sampling that the particular private water supply is 
located on or in proximity to land where any of these seven pesticides or herbicides are 
or were applied on or in proximity to land used for the production, storage, use or 
disposal of any of these seven pesticides or herbicides or such information as derived 
from a phase I environmental site assessment. Compliance with this section shall 
conform to the following conditions as applicable: 
(1) The water quality of a newly constructed source of private water supply shall be 

sampled by a qualified individual and analyzed by an approved laboratory. The 
private water supply system shall have been disinfected and the system shall not 
be sampled until all disinfectant has dissipated. The results of such analyses and 
a statement signed by a qualified individual attesting to the exact address and 
location of sampling shall be reported by the approved laboratory to the local 
director of health of the municipality where the property is located within thirty 
(30) days of the completion of such analyses. Approval by the local director of 
health that the results of the laboratory analyses comply with MCLS applicable to 
this section shall be obtained before the private water supply is used for 
domestic purposes. 

(2) If an existing private water supply system is sampled within six (6) months of the 
sale of the property on which the private water supply system is located, it must 
be sampled by a qualified individual and analyzed by an approved laboratory. 
The results of the analyses conducted shall be reported by the approved ’ 
laboratory to the local director of health of the municipality where the property is 
located within thirty (30) days of the completion of the analyses. A test of a 
private water supply system shall not be required by this section as a 
consequence or condition of sale, exchange, transfer, purchase or rental of the 
real property on which the private water supply’system is located. 

This section shall apply to purchase agreements or contracts for the sale of real estate 
executed on or after December 30, 1996 where title to real estate has not yet passed 
and to transfers of real estate occurring between December 30, 1996 and the effective 
date of these regulations where the tests or analyses described in this section were not 
performed prior to the transfer. 
(Effective June 21, 1985; Amended December 30, 1996; Amended December 23, 1997.) 

. 

19-13-B102. Standards for quality of public drinking water 
The following standards for the quality of drinking water, minimum treatment methods, and 
requirements for the design and operation of treatment works and water sources shall be met by 
all public water systems. 
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(a) Definitions. As used in Section 19-13-6102: . 
(1) 

(2) 

(3) 
(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

“Action Level” means the concentration of lead or copper in water specified in 
subsection (j) (6) (8) of this section which determines, in some cases, the 
treatment requirements contained in subsection (j) (6) of this section that a water 
system is required to complete. 
“Active Source Of Supply” means all springs, streams, watercourses, brooks, 
rivers, lakes, ponds, wells, or underground water from which water is taken on a 
regular or periodic basis for water supply purposes. A number of wells drawing 
water from a single aquifer or more than one surface water body or a 
combination of surface water and groundwater sources connected to a common 
distribution system may, at the discretion of the department, be considered a 
single source of supply. 
“CFR” means code of federal regulations. 
“Certified Distribution System Operator” means an operator who has met the 
education, experience, and examination requirements specified in Section 25 
32-11 of the regulations of Connecticut State agencies. 
“Certified Treatment Plant Operator” means an operator who has met the 
education, experience, and examination requirements of Section 25-32-9 of the 
regulations of Connecticut State agencies. 
“Coagulation” means a process using coagulant chemicals and mixing by which 
colloidal and suspended materials are destabilized and agglomerated into floes. 
“Community Water System” means a public water system that serves at least 
twenty-five (25) residents throughout the year. 
“Complete Conventional Treatment” means coagulation, sedimentation, rapid 
granular filtration, and disinfection unless approved otherwise by the department. 
“Compliance Period” means a three (3) calendar-year period within a 
compliance cycle. Each compliance cycle has three (3) three-year compliance 
periods. Within the first compliance cycle, the first compliance period runs from 
January 1, 1993 to December 31, 1995; the second from January 1, 1996 to 
December 31, 1998; the third from January 1, 1999 to December 31, 2001. 
“Compliance Cycle” means the nine (9) calendar-year cycle during which public 
water systems shall monitor. Each compliance cycle consists of three (3) three- 
year compliance periods. The first calendar year cycle begins January 1, 1993 
and ends December 31,200l; the second begins January 1, 2002 and ends 
December 31.2010; the third begins January 1,201l and ends December 31, 
2019. 
“Confluent Growth” means a continuous bacterial growth covering the entire 
filtration area of a membrane filter, or a portion thereof, in which bacterial 
colonies are not discrete. 
“Consecutive Public Water System” means a publicwater system that 
purchases all of its water from another public water system and does not operate 
or control any other sources of supply. 
“Consumer” means one that meets the requirements of section 25-32a of the 
Connecticut General Statutes. 
“Contaminant” means any physical, chemical, biological, or radiological 
substance or matter in water as in section 1401 Title XIV of the Federal Public 
Health Service Act. 
“Conventional Filtration Treatment” means a series of processes including 
coagulation, flocculation, sedimentation, and filtration resulting in substantial 
particulate removal. 
“Corrosion Inhibitor” means a substance capable of reducing the corrosivity of 
water toward metal plumbing materials, especially lead and copper, by forming a 
protective film on the interior surface of those materials. 
“CT” or “CT CALC” means the product of the “residual disinfectant 
concentration” (C) in milligrams per liter (mg/l) determined before or at the first 
customer, and the corresponding “disinfectant contact time” (T) in minutes (i.e., 

122 
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(18) 
(19) 

(20) 

(21) 

w-9 

(23) 

(24) 

(25) 

(26) 

(27) 
(28) 

(29) 

“C” X ‘IT”). If a public water system applies disinfectants at more than one point 
prior to the first customer, it shall determine the CT of each disinfectant 
sequence before or at the first customer to determine the total percent 
inactivation. 
“Department” means Connecticut Department of Public Health. 
“Diatomaceous Earth Filtration” means a process resulting in substantial 
particulate removal in which a precoat cake of diatomaceous earth filter media is 
deposited on a support membrane (septum), and while the water is filtered by 
passing through the cake on the septum, additional filter media known as body 
feed is continuously added to the feed water to maintain the permeability of the 
filter cake. 
“Direct Filtration” means a series of processes including coagulation and 
filtration but excluding sedimentation resulting in substantial particulate removal. 
“Disinfectant Contact Time” (‘IT” in CT calculations) means the time in minutes 
that it takes for water to move from the point of disinfectant application or the 
previous point of disinfectant residual measurement to a point before or at the 
point where residual disinfectant concentration (“C”) is measured. 
03 Where only one “C” is measured (single application point), ‘7” is the 

time in minutes that it takes for water to move from the point of 
disinfectant application to a point before or at which residual disinfectant 
concentration (“C”) is measured. 

(W Where more than one “C” is measured (multiple application points), ‘7” 
is: 
0) for the first measurement of “C,” the time in minutes that it takes 

for water to move from the first point of disinfectant application 
to a point before or at the point where the first “C” is measured, 
and 

(ii) for subsequent measurements of “C,” the time in minutes that it 
takes for water to move from the previous “C” measurement 
point to the “c” measurement point for which the subsequent 
“T”is being calculated. 

(C) Disinfectant contact time in pipelines shall be calculated by dividing the 
internal volume of the pipe by the maximum hourly flow rate through 
that pipe (plug flow). 

(0) Disinfectant contact time within mixing basins, clear-wells, and storage 
reservoirs shall be determined by tracer studies or an equivalent 
demonstration. 

“Disinfection” means a process which inactivates pathogenic organisms in water 
by chemical oxidants or equivalent agents. 
“Domestic Or Other Non-Distribution System Plumb&g Problem” means a 
coliform contamination problem in a public water system with more than one 
service connection that is limited to the specific service connection from which 
the coliform-positive sample was taken. 
“EC Medium/Mug Tests” means analytical tests for waterborne bacteria as 
specified in 40 CFR 141.21(f). 
“Effective Corrosion Inhibitor Residual” means a concentration sufficient to form 
a passivating film on the interior walls of a pipe. 
“End Of Distribution System” means the last service connection on a dead-end 
water main. 
“EPA” means the United States Environmental Protection Agency. 
“Filtration” means a process for removing particulate matter from water by 
passage through porous media. 
“First Draw Sample” means a one-liter sample of tap water, collected in 
accordance with subsection (e) (8) (B) (ii) of this section, that has been standing 
in plumbing pipes at least six (6) hours and is collected without flushing the tap. 
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(30) 

(31) 

(32) 

(33) 

(34) 

(35) 

(36) 

(37) 
(38) 

(39) 

(40) 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 

“Flocculation” means a process to enhance agglomeration or collection of 
smaller floe particles into larger, more easily settleable particles through gentle 
stirring by hydraulic or mechanical means. 
“Groundwater Under The Direct Influence Of Surface Water” means any water 
beneath the surface of the ground with either significant occurrence of insects or 
other macroorganisms, algae, or large-diameter pathogens such as giardia 
lamblia, or significant and relatively rapid shifts in water characteristics such as 
turbidity, temperature, conductivity, or pH which closely correlate to 
climatological or surface water conditions. Direct influence shall be determined 
for individual sources in accordance with criteria established by the department. 
The department determination of direct influence may be based on site-specific 
measurements of water quality and/or documentation of well construction 
characteristics and geology with field evaluation according to “Department of 
Health Services criteria - determination of groundwater under the direct 
influence of surface water.” 
“Initial Compliance Period” means the first full three-year compliance period 
which begins at least eighteen (18) months after promulgation. Initial compliance 
period runs from January 1, 1993 to December 31, 1995. 
“Large Water System” means a water system that serves more than fifty 
thousand (50,000) persons. 
“Lead Service Line” means a service line made of lead that connects the water 
main to a building inlet and any lead pigtail, gooseneck or other fitting connected 
to such lead line. 
“Legionella” means a genus of bacteria, some species of which have caused a 
type of pneumonia called legionnaires’ disease. 
“Local director of health” means a city, town, borough, or district director of 
health or his authorized agent. 
“mg/l” means milligrams per liter. 
“Maximum Contaminant Level (MCL)” means the maximum permissible level of 
a contaminant in water that is delivered to any consumer of a public water 
system. 
“Maximum Contaminant Level Goal” or “MCLG” means the maximum level of a 
contaminant in drinking water at which no known or anticipated adverse effect on 
the health of persons would occur, and which allows an adequate margin of 
safety. Maximum Contaminant Level Goals are non-enforceable health goals. 
“Medium-Size Water System” means a water system that serves greater than 
three thousand three hundred (3,300) and less than or equal to fifty thousand 
(50,000) persons. 
“Method Detection Limit (MDL)” means the minimum concentration of a 
substance that can be measured and reported with ninety-nine percent (99%) 
confidence that the true value is greater than zero (0). 
“Near The First Service Connection” means at one of the twenty percent (20%) 
of all service connections in the entire system that are nearest the water supply 
treatment facility, as measured by water transport time within the distribution 
system. 
“Non-Community Water System” means a public water system that serves at 
least twenty-five (25) persons at least sixty (60) days out of the year and is not a 
community or a seasonal water system. 
“Non-Transient Non-Community Water System” (NTNC) means a public water 
system that is not a community system and that regularly serves at least twenty- 
five (25) of the same persons over six (6) months per year. 
“Notification Level” means the level of a contaminant that if exceeded shall 
require public notification by a public water system to its consumers. 
“Optimal Corrosion Control Treatment” means the corrosion control treatment 
that minimizes the lead and copper concentrations at users’ taps while ensuring 
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(47) 

(48) 
(49) 

(50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) 

(57) 

(58) 

(59) 

(60) 

(61) 

(62) 

(63) 

(64) 

that the treatment does not cause the water system to violate any drinking water 
statutes or regulations. 
“Other Unregulated Contaminants” means contaminants that meet or exceed the 
departments action level or contaminant level for which the maximum 
contaminant goal has been proposed for drinking water by EPA. 
“Physical Parameters” means color, turbidity, pH and odor. 
“Point Of Disinfectant Application” is the point where the disinfectant is applied 
and water downstream of that point is not subject to recontamination by surface 
water. 
“Point Of Entry” means a location on an active source of supply that is after any 
treatment and before entrance to the distribution system. 
“Public Water System” or “System” means any water company supplying water 
to fifteen (15) or more consumers or twenty-five (25) or more persons, based on 
the “Design Population” as defined in Section 16-262m-8(a) (3) of the 
regulations of Connecticut State Agencies, jointly administered by the 
department and the Department of Public Utility Control, daily at least sixty days 
(60) of the year. 
“Practical Quantification Level (PQL)” means the lowest concentration that can 
be reliably measured within specific limits of precision and accuracy during 
routine laboratory operating conditions. 
“Repeat Compliance Period” means any subsequent compliance period after the 
initial compliance period. 
“Repeat Sample” means a sample that is collected as a result of a total coliform- 
positive routine sample. 
“Residual Disinfectant Concentration” (“C” in CT calculations) means the 
concentration of disinfectant measured in mg/l in a representative sample of 
water. 
“Routine Sample” means a sample that is collected at a location and frequency 
as specified in the approved sample siting plan. 
“Sanitarian” means a person who is trained in environmental health and who is 
qualified to carry out educational and investigational duties in the fields of 
environmental health such as investigation of air, water, sewage, foodstuffs, 
housing and refuse by observing, sampling, testing and reporting; and who is 
licensed pursuant to section 20-361 of the Connecticut General Statutes. 
“Sanitary Survey” means an onsite inspection of the water source, facilities, 
equipment, operation and maintenance of a public water system for the purpose 
of evaluating the adequacy of such source, facilities, equipment, operation and 
maintenance for producing and distributing safe drinking water. 
“Seasonal Water System” means a public water system that operates on a 
seasonal basis for six (6) months or less per calendar year. 
“Second Compliance Period” means the second full three-year compliance 
period in the first compliance cycle. Second compliance period runs from 
January 1, 1996 to December 31,1998. 
“Sedimentation” means a process for removal of solids before filtration by 
gravity or separation. 
“Service Line Sample” means a one (1) liter sample of water, collected in 
accordance with subsection (e) (8) (8) (iii) of this section, that has been standing 
for at least six (6) hours in a service line. 
“Single Family Structure” means a building constructed as a single-family 
residence that is currently used as either a residence or a place of business. 
“Slow Sand Filtration” means a process involving passage of raw water through 
a bed of sand at low velocity (generally less than 0.16 gallons per minute per 
square foot, gpm/sq. ft.) resulting in substantial particulate removal by physical 
and biological mechanisms. 
“Small Water System” means a water system that serves three thousand three 
hundred (3,300) persons or fewer. 
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(66) 

(67) 

633) 

(69) 

(70) 

(71) 

(72) 

(73) 

(74) 

(75) 

(76) 

(77) 

(76) 

“Source Water” means raw water before any kind or type of treatment at the 
source of supply. 
“Special Purpose Sample” means a sample that is taken to determine whether 
disinfection practices are sufficient following routine maintenance work on the 
distribution system. 
“Surface Water” means all water that is open to the atmosphere and subject to 
surface runoff. 
“System With A Single Service Connection” means a system that supplies 
drinking water to consumers via a single service line. 
“Tier I Violation” means a public water system has failed to comply with 
requirements for any of the following: 

g; 
an applicable maximum contaminant level (MCL) or Action Level; 
regulations concerning quality and quantity of drinking water ready for 
consumption with the exception of odor, color, pH and sodium content; 

((2 applicable treatment technique or any schedule prescribed pursuant to a 
variance or exemption. 

“Tier II Violation” means a public water system which: 
(4 has failed to perform monitoring requirements according to this section; 

or 
(W has failed to comply with a current testing procedure established by 

EPA; or 
(C) is subject to a variance or an exemption. 
“Too Numerous To Count” means that the total number of bacterial colonies 
exceeds two hundred (200) on a forty-seven (47) mm diameter membrane filter 
used for coliform detection. 
“Transient Non-Community Water System” means a non-community water 
system that does not meet the definition of a non-transient non-community water 
system. 
“Virus” means a microorganism of fecal origin which is infectious to humans by 
waterborne transmission. 
“Water Company” means one that meets the requirements of Section 25-32a of 
the Connecticut General Statutes. 
“Water System” means all community water systems, non-transient non- 
community water systems and seasonal water systems. 
“Waterborne Disease Outbreak” means the significant occurrence of acute 
infectious illness, epidemiologically associated with the ingestion of water from a 
public water system as determined by the department. 
“Zone of Influence” means the land area that directly overlies and has the same 
horizontal extent as the part of the water table or other potentiometric surface 
that is perceptibly lowered by the withdrawal of water. The zone of influence 
delineated by the use of modeling is that area of land in which the water table or 
potentiometric surface is lowered by at least one-half (0.5) foot. In the event of 
inadequate information and data to delineate the zone of influence, a radius of 
one (1) mile shall be utilized for unconsolidated aquifer groundwater sources and 
a radius of one thousand (1000) feet shall be utilized for confined and bedrock 
aquifer groundwater sources. 

. 

(b) 

(c) 

Watershed survey. A water utility having an active surface water source of supply under 
its control shall make a sanitary survey of the watershed to the intake at least annually. A 
report on the survey shall be submitted to the State Health Department by March 1 each 
year covering the preceding calendar year. 
Standards for quality of untreated water prior to treatment. All parameters shall be tested 
for each surface source at least annually, except bacteriological and physical tests which 
shall be done quarterly. 

Groundwater sources shall be tested for these parameters when the department determines that 
the source is vulnerable to contamination. 
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Parameter Degree of Treatment 
Disinfection and Chemical Filtration 

Treatment 
(1) BACTERIOLOGICAL 

Coliform Organisms* Not to exceed 100/l 00 ml monthly Not to exceed 
20,000/l 00 ml 

monthly average, based on a 
running arithmetic average 
for the most recent twelve 

ml as measured by a monthly 
geometric mean. 

month period. No individual 
sample is to exceed 500/100 ml 

*If coliform organisms are demonstrated to be not associated with a fecal source on the basis 
sanitary survey and differential tests, exception may be made. 
(2) PHYSICAL 

Color Not to exceed twenty (20) stan- Not to exceed two hundred 
dard units in more than ten fifty (250) standard units as 
percent (10%) of samples for measured by a monthly geo- 
most recent twelve (12) metric mean. 
month period. 

Turbidity The turbidity level as speci- Not to exceed two hundred 
fied in 40 CFR 141.74 (a) (4) fifty (250) standard units as 
in a representative sample of measured by a monthly geo- 
the source water immedi- metric mean. 
ately prior to the first or 
only point of disinfection 
application shall not exceed 
(5) Nephelometric Turbidity 
Units (NTU). 

(3) INORGANIC CHEMICALS 
Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Cyanide 
Flouride 
Lead 
MBAS (methylen blue 
active substance) 
Mercury 
Nitrate plus 
Nitrite as N 
Selenium 
Silver 

(4) PESTICIDES 

Endrin 0.002 
Lindane 0.0002 
Methoxychlor 0.04 
Toxaphene 0.003 
2,4-D 0.07 
2,4,5-TP (silvex) 0.05 

.05 .05 
1 1 

.Ol .Ol 
250 250 
.05 .05 
.05 1.0 
.Ol 0.2 
2.0 2.0 
.05 .05 
0.5 0.5 

,002 .005 
10 IO 

.Ol .Ol 

.05 .05 
ALL DEGREES OF TREAT- 
MENT LEVEL (mgll) 
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(4 

(4 

Facility location. Such as but not limited to treatment plants, pumping stations, storage 
tanks, etc., but not including water intakes and connecting pipelines. 
(1) New facilities are to be located: 

(4 Above the level of the one hundred year flood. 
(W Where chlorine gas will not be stored or used within three hundred feet 

of any residence. 
(Cl Where the facility is not likely to be subject to fires or other natural or 

manmade disasters. 
(2) The state health department must be notified before entering into a financial 

commitment for a new public water system or increasing the capacity of an 
existing public water system,, and the approval of the state health department 
must be obtained before any construction is begun. This includes construction of 
supply and treatment works, transmission lines, storage tanks, pumping stations 
and other works of sanitary significance. It does not include the routine extension 
of laterals or tapping of new service connections. 

Water ready for consumption. 
(1) Physical Tests. Color is not to exceed fifteen (15) standard units leaving the 

treatment plant nor at representative sampling points in the distribution system. 
Turbidity is not to exceed five (5) standard units at representative sampling 
points in the distribution system. 

(2) 

Odor is not to exceed a value of two (2) in the treatment plant effluent on a scale 
of O-5 as follows: 

0 - None 3 - Distinct 
1 - Very Faint 4 - Decided 
2 - Faint 5 - Strong 

For systems that are not required to install optimal corrosion control treatment 
under subsection (j) (7) of this section, the pH value is not to be less than 6.4 nor 
to exceed 10.0 entering the distribution system. 
Inorganic Chemicals 
Community, non-transient non-community and seasonal water systems shall test 
for inorganic chemicals specified below. Transient non-community water 
systems shall test for nitrate and nitrite only. 

Inorganic chemicals (aI and their limits 

Chemical 
Antimony 
Arsenic 
Asbestos 
Barium 
Beryllium 
Cadmium 
Chromium 
Cyanide 
Fluoride 
Mercury 
Nickel 
Nitrate nitrogen 
Nitrite nitrogen 
Nitrate nitrogen 

plus nitrite nitrogen 
Selenium 
Silver 
Sulfate 
Chloride 
Thallium 

’ Maximum Contaminant 
Level (mgll) 

0.006 
0.05 
7.0 MFL[fnl] 
2.0 
0.004 
0.005 
0.1 
0.2 
4.0 
0.002 
0.1 

10.0 (as N) 
1 .O (as N) 

Maximum Contaminant 
Level Goal (mgll) 

10.0 (as N) 
0.05 
0.05 
l * 

250 
0.002 
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Lead 
Copper 

Sodium 

Notes 

l ** 

l ** 

Notification Level (mg/l) 
28.0 

(0) 
1.3 

(4 The method detection limits for inorganic chemicals shall conform to those accepted and 
approved by EPA. 

** 
*** 

MCL has not been established for this chemical. 
See Section 19-13-8102 (i) (6). 

‘MFL = million fibers per liter longer than ten (10)micrometers. 

(3) Pesticides, Herbicides and PCBs. Community, non-transient non-community and 
seasonal water systems shall test for pesticides, herbicides and PCB specified 
below. 

Pesticides, Herbicides, PCB, and their limits 

Chemical’ 
Alachlor 
Aldicarb 
Aldicarb sulfoxide 
Aldicarb sulfone 
Aldrin 
Atrazine 
Benzo(A)pyrene 
Butachlor 
Carbaryl 
Carbofuran 
Chlordane 
Dalapon 
Di(2-ethylhexyl)adipate 
Di(2-ethylhexyl)phthalates 
Dicamba 
Dieldrin 
Dinoseb 
Diquat 
Dibromochloropropane (DBCP) 
2,4-D 
Ethylene dibromide (EDB) 
Endrin 
Endothall 
Glyphosate 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
3-Hydroxycarbofuran 
Lindane 
Methoxychlor 
Methomyl 
Metolachlor 
Metribuzin 

Maximum Contaminant Level (mgll) 
0.002 
** 
l * 

** 

** 

0.003 
0.0002 
l * 

** 

0.04 
0.002 
0.2 
0.4 
0.006 
tt 
l * 

0.007 -. 
0.02 
0.0002 
0.07 
0.00005 
0.002 
0.1 
0.7 
0.0004* 
0.0002* 
0.001 
0.05 
l * 

0.0002 
0.04 
** 
l * 
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Oxamyl (vydate) 
Picloram 
Propachlor 
Simazine 
2, 3, 7, 8-TCDD (dioxin) 
Polychlorinated biphenyls (PCB) 
Pentachlorophenol 
Toxaphene 
2, 4, 5-TP (silvex) 

0.2 
0.5 
** 

0.004 
0.00000003 

0.0005 
0.001 
0.003 
0.05 

Notes: 

’ The method detection limits for all pesticides, herbicides Vand PCB shall conform to those 
accepted and approved by EPA. 

** MCL has not been established for this chemical. 
* If monitoring results in detection of one (1) or more ofthese contaminants, then 

subsequent monitoring shall analyze forall these contaminants. 

(4) Organic Chemicals. Community, non-transient non-community (NTNC) and 
seasonal water systems shall test for organic chemicals specified below. 

Organic chemicals[(a)] and their limits. 

Chemicafb’ Maximum Contaminant Level (mgll) 
Benzene 0.005 
Bromobenzene 

l * 

Bromomethane 
l * 

n-Butyl Benzene 
l * 

Carbon Tetrachloride 0.005 
Chlorobenzene 0.1 
Chloroethane 

l * 

Chloromethane 
** 

o-Chlorotoluene ** 

p-Chlorotoluene tt 

Dibromomethane ** 

m-Dichlorobenzene ** 

o-Dichlorobenzene 0.6 
p-Dichlorobenzene 0.075 
1, 1 -Dichloroethane ** 

1, 2-Dichloroethane (EDC) 0.005 
1, I-Dichloroethylene 0.007 
cis-1, 2-Dichloroethylene 0.07 
Trans-1, 2-Dichloroethylene 0.1 
Dichloromethane (Methylene chloride) 0.005 
1, 2-Dichloropropane 0.005 
1, 3-Dichloropropane l * 

2, 2-Dichloropropane l * 

1, I-Dichloropropene ** 

1, 3-Dichloropropene l * 

Ethylbenzene 0.7 
Methyl Tert Butyl Ether (MTBE) l * 

Naphthalene l * 

n-Propyl Benzene l * 

Styrene 0.1 
1, 1, 1, 2-Tetrachloroethane ** 

1, 1, 2, 2-Tetrachloroethane l * 
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Tetrachloroethylene 
Toluene 
Total Trihalomethanes (TTHM) 

Bromodichloromethane 
Bromoform 
Chlorodibromomethane 
Chloroform 

1, 1, 1 -Trichloroethane 
1, 1, 2-Trichloroethane 
1, 2, 4-Trichlorobenzene 
Trichloroethylene 
1, 2, 3-Trichloropropane 
1, 2,4-Trimethylbenzene 
1, 3, 5-Trimethylbenzene 
Vinyl Chloride[(c)] 
Xylenes (total) 

m-Xylene 
o-Xylene 
p-Xylene 

Notes: 

0.005 
1.0 
0.100 
* 
* 
t 
t 

0.200 
0.005 
0.07 
0.005 
l * 

** 

** 

0.002 
10.0 
*** 
**t 
et* 

l 

l t 

**t 

The MCL for Total Trihalomethanes (TTHM) is 0.100 mg/l, this is the sum of the four (4) 
constituent Trihalomethanes. 
MCL has not been established for this chemical. 
The MCL for Xylenes (total) is 10.0 mg/l, this is the sum of the three (3) constituent 
Xylenes. 

0) The method detection limit (MDL) for all organic chemicals is 
0.0005 mg/l with the exception of MTBE which has an MDL of 
0.002 mg/l. 

(ii) The department may require the testing of other chemicals for 
which a Maximum Contaminant Level Goal has been proposed 
by EPA or which the department has reason to believe may be 
health threatening. 

(iii) ,Quarterly analysis for vinyl chloride is required for ground water 
systems only when one or more of the following compounds are 
detected: trichloroethylene, 1, 2 Tetrachloroethylene, 1, 2 
Dichloroethane, 1, 1, 1 Trichloroethane, Cis 1, 2 
Dichloroethylene, Trans 1, 2 Dichloroethylene, or 1, 1 
Dichloroethylene. If the first analysis does not detect vinyl 
chloride, the Department may reduce the frequency of vinyl 
chloride monitoring to once every three (3) years. 

(5) Radioactivity. 

Natural Radioactivity 

Contaminant 
Combined radium-226 and radium-228 
Gross alpha particle activity 

(including radium-226 but excluding radon 
and uranium) 

Maximum Allowable Level 
Picocuries Per Liter (pcill) 

5 

15 

Procedure. Community systems are to test gross alpha by June 1, 1979. They are to test a 
composite sample of four (4) quarterly samples, or tests may be made on each of four (4) 
quarterly samples and the results averaged for reporting purposes. 
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When gross alpha is more than five (5) pCi/l, the sample is to be tested for radium-226 also. 
When radium-226 exceeds three (3) pCi/l, the sample shall then be tested for radium-228 in 
addition. 

Tests are to be repeated every four (4) years for ground water supplies and every four (4) years 
for surface water supplies. 

Non-community supplies are not required to test. 

Man-Made Radioactivity 

Contaminant 
Dose equivalent of beta particles plus 

photon radioactivity 
or 

Gross beta particle activity 
Tritium 
Strontium-90 

Dose equivalent of Tritium plus 
Strontium-90 

Annual Average 
Maximum Allowable Level 

4 millirems 

50 pCi per liter 
20,000 pCi per liter 
8 pCi per liter 

4 millirems 

Systems utilizing surface water and serving more than 100,000 persons are to test a composite 
of four (4) quarterly samples or are to average the results of individual tests on four (4) quarterly 
samples by June 1, 1979. Tests are to be repeated every four (4) years. 

Systems using only groundwater shall not test. Systems serving less than 100,000 persons shall 
not test. 

(6) Total coliforms. 
(4 The MCLG for microbiological contaminants which includes E. coli and 

fecal coliforms is zero (0). 
(B) The maximum contaminant level (MCL) is based on the presence or 

absence of total coliforms in a sample, rather than coliform density. 
Compliance shall be based on a monthly MCL for total coliforms. 
0) For a system which collects at least forty (40) samples per 

month, if more than five percent (5.0%) of the samples collected 
during a month are total coliform-positive, the system is in 
violation of the MCL for total coliforms. 

(ii) For a system which collects fewer than forty (40) samples per 
month, if more than one (1) sample collected during a month-is 
total coliform-positive, the system is in violation of the MCL for 
total coliforms. 

v-3 A system shall determine compliance,with the MCL for total coliforms for 
each month in which it is required to monitor for total coliforms. 

(D) Analytical methodology. 
0) Analytical methods for total coliform. The analysis for total 

coliform should be conducted using either the membrane filter 
(MF) technique, or the IO-tube multiple tube fermentation (MTF) 
technique (five (5) tubes may be utilized provided they 
collectively equal one hundred (100) ml), or the presence- 
absence (P-A) coliform test, or the colilert system as approved 
and specified in 40 CFR 141.21 (f). The standard sample 
volume required for total coliform analysis, regardless of 
analytical method used, is one hundred (100) ml. 
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(7) 

(ii) Analytical methods for fecal coliforms. The use of EC medium 
for determining the presence of fecal coliform in a total coliform- 
positive culture is required. The procedure for fecal coliform 
analysis shall conform to those approved by EPA. 

(iii) Analytical methods for E. Coli. The analysis for E. Coli shall be 
conducted using either the EC medium plus MUG (4- 
methylumbelliferyl-B-D-glucoronice), the nutrient agar plus MUG 
test or other testing methods which conform to those approved 
by EPA. 

Monitoring requirements 
(4 The monitoring frequency for total coliforms and physical parameters for 

a community water system (CWS) is based on the population served by 
the system, and the frequency is as follows: 

Table 1 

Population Served Minimum Number Of 
Routine Samples Per Month 

25 to 1,000 
1,001 to 2,500 
2,501 to 3,300 
3,301 to 4,100 
4,101 to 4,900 
4,901 to 5,800 
5,801 to 6,700 
6,701 to 7,600 
7,601 to 8,500 
8,501 to 12,900 
2,901 to 17,200 
17,201 to 21,500 
21,501 to 25,000 
25,001 to 33,000 
33,001 to 41,000 
41,001 to 50,000 
50,001 to 59,000 
59,001 to 70,000 
70,001 to 83,000 
83,001 to 96,000 
96,001 to 130,000 
130,001 to 220,000 
220,001 to 320,000 
320,001 to 450,000 
450,001 to 600,000 
600,001 to 780,000 
780,001 to 970,000 

2 
3 
4 
5 
6 
7 
8 
9 
10 
15 
20 
25 
30 
40 
50 
60 
70 
80 
go. 
100 
120 
150 
180 
210 
240 
270 

If a CWS serving twenty five (25) to one thousand (1,000) persons has no history of total 
coliform violation in its current configuration, and a sanitary survey conducted in the past five (5) 
years shows that the system is supplied solely by a protected ground water source, and is free of 
sanitary defects pursuant to sections 19-13-B51a through 19-13-B51m of the Regulations of 
Connecticut State Agencies; the department may, if it is satisfied that this water is safe for 
consumption, reduce the monitoring frequency specified to no less than one (1) sample per 
quarter. Department approval of the reduced monitoring frequency shall be in writing. Water 
samples shall be collected by technical personnel employed by an environmental laboratory 
approved by the department under section 25-40 of the Connecticut General Statutes, or a 
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certified distribution system operator, or a certified treatment plant operator, or a sanitarian, or an 
employee of the department or a person under the direct supervision of either a certified 
distribution system, or a certified treatment plant operator. 

(B) The monitoring frequency for total coliforms and physical parameters for 
non-communitv water svstems is as follows: 
0) 

(ii) 

(iii) 

(iv) 

A no&community water system using only ground water sources 
that are not under the direct influence of surface water and 
serving one thousand (1,000) persons or fewer shall monitor 
during each calendar quarter that the system provides water to 
the public, except that the department may reduce this 
monitoring frequency, in writing, to no less than once a year if a 
sanitary survey shows that the system is free of sanitary defects 
pursuant to sections 19-l 3-851 a through 19-I 3-851 m of the 
Regulations of Connecticut State Agencies. 
A non-community water system using only ground water sources 
that are not under the direct influence of surface water and 
serving more than one thousand (1,000) persons shall monitor 
as specified in Table 1. Monitoring shall begin no later than 
December 31, 1990. 
A non-community water system using surface water, in total or 
in part, shall monitor at the frequency specified in Table 1, 
regardless of the number of persons it serves. Monitoring shall 
begin no later than December 31, 1990. 
A non-community water system using groundwater under the 
direct influence of surface water, shall monitor at the frequency 
specified in Table 1. Monitoring shall begin six (6) months after 
the department determines that the ground water is under direct 
influence of surface water. 

(C) Community, non-transient non-community and seasonal water systems 
shall conduct monitoring beginning in the initial compliance period to 
determine compliance with the MCLs specified in subdivisions 2, 3, and 
4 of subsection 19-13-8102 (e) of the regulations of Connecticut State 
Agencies. Systems serving fewer than one hundred and fifty (150) 
service connections shall begin monitoring in the second compliance 
period for the following chemicals: Benzo(a)pyrene, Dalapon, Di(2- 
ethylhexyl) adipate, Di(2-ethylhexyl)phthalate, Dinoseb, Diquat, 
Endothall, Endrin, glyphosate, Hexachlorobenzene, 
Hexachlorocyclopentadiene, oxamyl(vydate), Picloram, Simazine, 2, 3, -. 
7, 8-TCDD (Dioxin). 
(0 Monitoring frequency for community, non-transient non- 

community and seasonal water systems 

Contaminant BASE SAMPLING REQUIREMENT D SAMPLING REQUIREMENTr5’ RFDUC E 
Ground water Surface wateP Ground water Surface water’*’ 

Asbestos 
Nitrate”’ 

systems 
Every 9 yrs. 

systems 
Every 9 yrs. 

systems 
Not Applicable 

systems 
Not Applicable 

& 
Nitrite”’ Annually Quarterly Not Applicable Annually’z’ 
Inorganic 
Chemicals Every 3 yrs. Annually Not Applicable Not Applicable 
Organic 
Chemicals Quartertyr6’ Quarterly@ Annuallyr’r6’ Annually@) 

Systems serving more than 3300 persons: 
Pesticides, two quarters per year ever 3 year+ 
Herbicides 
and PCBsQuarterly’6’ Quarteriy’6’ 

Systems serving 3300 persons or less; 
every 3 years@’ 
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Notes: 

(1) 

(2) 

(3) 

(‘) 

(4) 

(5) 
(6) 

Each transient non-community water system shall monitor annually for nitrate 
and nitrite beginning January 1, 1993. 
Applicable only if all analytical results from four consecutive quarters are less 
than fifty percent (50%) of the MCL. 
Applicable only if no single contaminant is detected in the results of the base 
sampling requirement. 
Reduce to once every three (3) years after three (3) years of no detection of any 
contaminant in annual sampling. 
Or groundwater under the influence of surface water systems. 
Applicable only if granted in writing by the department. 
See sections 19-13-8102(e) (7) (C) (x), (xiv) and (xvi) for exception. 

(ii) 

(iii) 

(iv) 

04 

(vi) 

(vii) 

(viii) 

A system shall monitor quarterly beginning in the next quarter, if 
in any one sample: inorganic chemical, with the exception of 
nitrate and nitrite, exceeds the MCL; organic chemical, 
pesticide, herbicide or PCB is detected at a level exceeding the 
MDL; or nitrate or nitrite exceeds or equals fifty percent (50%) of 
the MCL. 
The department may decrease the quarterly monitoring 
requirement of Section 19-13-8102 (e) (7) (C) (ii) for inorganic 
chemicals, with the exception of nitrate and nitrite, to the base 
sampling requirement and organic chemicals along with 
pesticides, herbicides and PCB to annual sampling provided it 
has determined that the system is below the MCL for a minimum 
of two (2) consecutive quarters for a ground water system and a 
minimum of four (4) consecutive quarters for a surface water 
system. The department may decrease the quarterly monitoring 
requirement for systems which violated the MCL for organic 
chemicals, pesticides, herbicides and PCB to annual sampling 
provided that the system is below the MCL for a minimum of 
four (4) consecutive quarters. The department may decrease the 
quarterly monitoring requirement for systems which exceeded 
the MDL for a contaminant that does not have an established 
MCL, to the reduced sampling requirement. 
After three (3) consecutive annual samples as required in 
Section 19-13-8102 (e) (7) (c) (iii) are less than the MDL the 
department may allow a system to reduce the sampling 
frequency for organic chemicals, pesticides herbicides and PCB 
to the reduced sampling requirement. 
After four (4) consecutive quarterly samples as required in 
Section 19-13-8102 (e) (7) (c) (ii) are less than the MCL for a 
groundwater system and less than fifty percent (50%) of the 
MCL for a surface water system, the department may allow a 
system to reduce the sampling frequency for nitrate and nitrite to 
annually. 
After the initial round of quarterly sampling is completed, a 
system that is monitoring annually shall take subsequent 
samples during the quarter(s) that resulted in the highest 
analytical result. 
The department may increase the required monitoring frequency 
to detect variations within the system. 
Each public water system shall monitor at the time designated 
by the department within each compliance period. 

135 



APPENDIX C.1.6 

CONNECTICUT WATER QUALITY STANDARDS (WQSs) 



State of Connecticut 
Department of 
Environmental Protection 
79 Elm Street 
Hartford, CT 06106-5127 

Arthur J. Rocque, Jr., Commissioner 

Water Quality Standards 

Surface Water Quality Standards Effective April 9,1997 

Ground Water Quality Standards Effective April 12, 1996 



For further information contact: 

Assistant Director 
Planning & Standards Division 
Bureau of Water Management 

Department of Environmental Protection 
79 Elm Street 

Hartford, CT 06106-5127 
phone (860) 424-3020 

fax (860) 4244055 
URL: http://dep.state.ct.us 

The Department of Environmental Protection is an affirmative action/equal opportunity employer, providing programs and 
services in a fair and impartial manner. In conformance with the Americans with Disabilities Act, DEP makes every effort to 

provide equally effective services for persons with disabilities. Individuals with disabilities needing auxiliary aids or services, or 
for more information by voice or lTY/TDD call (860) 424-3000. 

Printed on recycled paper 
(at least 20% post consumer waste) 



TABLE OF CONTENTS 

PREFACE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ..................._...... ........ .. .. .. .. ._. 3 

I. INTRODUCTION ___... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._. .__.... _.._._.___ . . . . . . . . . .._______......... ..__ 4 

II. SURFACE WATER STANDARDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................................... 5 

III. SURFACE WATER CLASSIFICATIONS.. ................................................................................................................................................. 10 
INLAND SURFACE WATERS 

CLASS AA.. .......................................................................................................................................................................... 10 
CLASS A.. .............................................................................................................................................................................. 11 
CLASS B ................................................................................................................................................................................ 13 
CLASS C ................................................................................................................................................................................ 14 
CLASS D ................................................................................................................................................................................ 14 

LAKE TROPHIC CLASSIFICATIONS.. ............................................................................................................................................................ 15 
OLIGOTROPHIC ................................................................................................................................................................................... 15 
MESOTROPHIC.. .................................................................................................................................................................................. 15 
EUTROPHIC.. ........................................................................................................................................................................................ 15 
HIGHLY EUTROPHIC .......................................................................................................................................................................... 16 

TROPHIC CLASSIFICATION OF LAKES.. ...................................................................................................................................................... 16 
OLIGOTROPHIC LAKES ..................................................................................................................................................................... 16 
MESOTROPHIC LAKES ..................................................................................................................................................................... 16 
EUTROPHIC LAKES.. .......................................................................................................................................................................... 17 
HIGHLY EUTROPHIC LAKES.. .......................................................................................................................................................... 18 

COASTAL AND MARINE SURFACE WATERS.. ......................................................................................................................................... 18 
CLASS SA ............................................................................................................................................................................................. 18 
CLASS SB.. ............................................................................................................................................................................................ 20 
CLASS SC.. ............................................................................................................................................................................................ 21 
CLASS SD.. ............................................................................................................................................................................................ 21 

IV. GROUND WATER QUALITY STANDARDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... 22 

V. GROUND WATER CLASSIFICATIONS AND CRITERIA.. .................................................................................................................... .26 
CLASS GAA.. ........................................................................................................................................................................................ 26 
CLASS GA ............................................................................................................... ‘-‘. .......................................................................... 27 
CLASS GB .............................................................................................................................................................................................. 27 
CLASS Gc.. ............................................................................................................................................................................................ 28 

APPENDIX A ........................................................................................................................................................................................................ 28 
CONNECTICUT ANTI-DEGRADATION IMPLEMENTATION POLICY.. ................................................................................ .28 
ANTI-DEGRADATION EVALUATION PROCEDURES FOR CLASS B AND SB WATER RESOURCES ............................ 29 

APPENDIX B.. ....................................................................................................................................................................................................... 3 1 
GUIDELINES FOR USE OF CRITERIA FOR INDICATOR BACTERIA ...................................................................................... 3 1 
SHELLFISH GROWING AREA CLASSIFICATIONS.. ................................................................................................................... 33 

APPENDIX C.. ....................................................................................................................................................................................................... 34 
DEFINITIONS ....................................................................................................................................................................................... 34 

APPENDIX D ........................................................................................................................................................................................................ 39 
NUMERICAL CRITERIA FOR TOXIC POLLUTANTS.. ................................................................................................................ 39 



PREFACE 

The Water Quality Standards and Criteria (WQS) set forth in this publication are an important element in Connecticut’s clean 
water program. The WQS set an overall policy for management of water quality in accordance with the directive of Section 22a- 
426 of the General Statutes. In simple terms the policies can be summarized by saying that the Department of Environmental 
Protection shall: 

. Protect surface and ground waters of high quality from degradation. 

. Segregate waters used for drinking from those that play a role in waste assimilation. 

. Restore surface waters that have been used for waste assimilation to conditions suitable for fishing and 
swimming. 

. Restore degraded ground water to protect existing and designated uses. 

. Provide a framework for establishing priorities for pollution abatement and State funding for clean up. 

. Adopt standards that promote the State’s economy in harmony with the environment. 

There are three elements that make up the WQS. The first of these are the Standards themselves. This is the text of the policy 
statements (pages 5 through 10) which discuss issues such as classification of different water resources according to the 
desirable use, anti-degradation, allowable types of discharges, the fundamental principles of waste assimilation, and a variety of 
other subjects. The second element, also contained in this document, are the Criteria (pages 10 through 21). These are descriptive 
and numerical standards that describe the allowable parameters and goals for the various water quality classifications. The final 
elements are the WQS and Classification Maps which show the classification assigned to each surface and groundwater resource 
throughout the State. These maps also show the goals for the water resources, and in that manner provide a blueprint and set of 
priorities for our efforts to restore water quality. 

These three elements comprise the WQS and are adopted using the public participation procedures contained in Section 22a-426 
of the General Statutes. The Standards, Criteria and Maps are reviewed and revised roughly every three years. Any change is 
considered a revision requiring public participation. The public participation process consists of public meetings held at various 
locations around the State, notification of all chief elected officials, notice in the Connecticut Law Journal and a public hearing. 
The Classification Maps are the subject of separate public hearings which are held for the adoption of the map covering each 
major drainage basin in the State. 

As with any complex program, it is always difficult to anticipate the questions that the public may have about either proposed or 
adopted standards. The staff of the Planning and Standards Division of the Bureau of Water Management are the best source of 
information about these WQS and are always willing to provide answers to your questions. They may be contacted by writing to: 

Assistant Director 
Planning and Standards Division 

Bureau of Water Management 
Department of Environmental Protection 

79 Elm Street 
Hartford, Connecticut 06106-5127 

The WQS do not stand alone; rather, they are one critical element in our program to protect and improve water quality. 
The WQS are written in response to, and in concert with, the principles of Connecticut’s Clean Water Act, which is in 
Chapter 446k of the General Statutes. The Statutes set the broad outline and legal framework for our entire program. 
They establish the authorities and procedures for the WQS, for permitting discharges to the waters of the State and for 
the abatement of pollution. Within the framework of the Statutes, the WQS establish broad policy and objectives to 
meet the statutory goals. These objectives are then carried out by means of specific procedures and requirements of 
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statutory sections and even more detailed regulations. These include Statutes and Regulations for the permitting of discharges to 
the waters of the State, hazardous materials management, solid waste management, water diversions, structures, dredging, 
wetlands and others. 

As an example of how these pieces tit together the following may be of assistance. 

. Section 22a-430 of the General Statutes allows and sets procedures for the permitting of discharges of treated 
wastewater to the waters of the State. 

. The WQS set forth the types of treated wastewater discharges that can be allowed in various water quality 
classifications in order to meet the statutory goals. In addition, the WQS provide the principles of waste assimilation 
and the goals for the receiving waters. 

. If the type of discharge is allowed, then the details of application procedures and requirements for treatment, 
monitoring and reporting of the specific discharge are provided by Sections 22a-430-1 through 4 of the Regulations 
of Connecticut State Agencies. 

The WQS provide policy guidance in many different areas, all of which are subject to detailed statutory and regulatory 
requirements. Some examples are as follows: 

. Decisions on the acceptability of a type of discharge to a specific water resource. 

. Any decision on the siting of a landfill 

. Decisions on the type of remediation and priority for the cleanup of hazardous waste sites. 

. Decisions on the priority assigned to improvements of municipal sewerage systems and the priority for funding 
such projects. 

. Decisions on Water Quality Certification pursuant to Section 401 of the Federal Clean Water Act, which are required 
for any federally permitted activity which results in a point or nonpoint source discharge to a surface water resource. 

If you have further questions about the Water Quality Standards please do not hesitate to contact the staff 

I. INTRODUCTION 

Section 22a-426 of the General Statutes requires that the Commissioner of Environmental Protection adopt standards of water 
quality for all the State’s waters. The purpose of these standards is to provide clear and objective statements for existing and 
projected water quality and the general program to improve Connecticut’s water resources. They also serve to qualify the state 
and its municipalities for available federal grants for water pollution control. 
Section 22a-426 mandates these standards shall: 

(1) Apply to interstate waters or portions thereof within the State. 

(2) Apply to such other waters within the State as the Commissioner may determine is necessary. 

(3) Protect the public health and welfare and promote the economic development of the State. 

(4) Preserve and enhance the quality of State waters for present and prospective future use for public water 
supplies, propagation of fish and aquatic life and wildlife, recreational purposes and agricultural, industrial and 
other legitimate uses. 
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(5) Be consistent with the health standards as established by the Department of Public Health Services 

Water Quality Classifications, based on the adopted Water Quality Standards (WQS), establish designated uses for surface and 
ground waters and identify the criteria necessary to support those uses. The designated use and criteria goals serve to focus the 
department’s water quality management activities, including establishment of water quality based treatment controls and 
strategies required by the Federal Clean Water Act. 

Section 303 of the Federal Clean Water Act requires state adoption of surface WQS and their review and modification at least 
once every three years. Federal law defines WQS as the identification of water quality goals of a water resource through the 
assignment of designated uses to be made of the water and by setting criteria necessary to protect the uses. 

Federal regulations specify that WQS should, wherever attainable, provide water quality for the protection and propagation of 
fish, shellfish and wildlife and for recreation in and on the water, taking into consideration their use and value for public water 
supplies, propagation of fish, shellfish and wildlife, recreation in and on the water and agricultural, industrial and other purposes 
including navigation. 

Although federal law requires adoption of WQS for surface waters, WQS for ground waters are not subject to federal review and 
approval. Connecticut’s WQS recognize that surface and ground waters are interrelated and address the issue of competing use of 
ground waters for drinking and for waste water assimilation. These standards specifically identify ground water quality goals, 
designated uses and those measures necessary for protection of public and private drinking water supplies; the principal use of 
Connecticut’s ground waters. 

IL SURFACE WATER STANDARDS 

1. It is the State’s goal to restore or maintain all surface water resources, including wetlands, to a quality consistent with 
their existing and designated uses and supportive criteria. 

2. Existing water uses and the level of water quality necessary to protect the existing and designated uses shall be 
maintained and protected. 

3. Surface waters with a classification goal of B or SB and with an existing quality better than established standards shall be 
maintained at their existing high quality, unless the Commissioner finds, after adequate opportunity for 
intergovernmental review and public participation, that allowing lower water quality is necessary to accommodate 
overriding statewide economic or social development, and that existing and designated uses will be fully protected. The 
implementation procedures for the anti-degradation provisions of the State Water Quality Standards are provided in full 
in Appendix A. 

4. For new or expanded discharges to high quality waters, the Commissioner shall, at a minimum, require of discharge permit 
applicants a level of treatment meeting the highest applicable standards of performance promulgated pursuant to the 
Federal Clean Water Act as well as Sections 22a-426, 22a-430 and 22a-436of the General Statutes, and require additional 
treatment measures deemed necessary to prevent pollution and maintain high water quality. The Commissioner shall also 
require the use of appropriate Best Management Practices for control of point and nonpoint source discharges to high 
quality waters. 

5. Where high quality waters constitute an outstanding National resource,. such as waters of National and State parks and 
forests and wildlife refuges and waters of exceptional recreational or ecological significance, that water quality shall be 
maintained and protected. The lowering of water quality is prohibited for such waters except where limited activities will 
result in only temporary and insignificant changes in water quality. 

6. Standard (1) shall be met except where a Use Attainability Analysis demonstrates that the water resource has been 
irreparably altered to the extent certain designated uses have been permanently lost. The determination of where these 
exceptions exist, including identification of the specific uses which have been permanently lost and designation of 
quality criteria necessary to protect all other existing, designated and potential future uses of the water resource, shall be 



made by the Commissioner as a revision to the Water Quality Standards in accordance with Section 22a-426 and shall be 
subject to the approval of the Federal Environmental Protection Agency. 

7. Any person or municipality requesting a change in Water Quality Classification shall demonstrate to the Commissioner 
that the proposed new Class designation is consistent with all existing or designated uses made of, or presently possible 
in, such waters. Any such change in a water quality classification shall be considered a revision of the Water Quality 
Standards and subject to the public participation requirements of Section 22a-426 of the General Statutes. With regard to 
any such change in Water Quality Classification the provisions of Standards (3) and (4) of this Standard shall be met. 

8. Water quality criteria do not apply to conditions brought about by natural causes. Natural hydrologic and geologic 
conditions may cause excursions from established criteria. The meaning of the word ‘natural’ is not limited to only those 
conditions which would exist in water draining from pristine land. Conditions which exist in the water, in part due to 
normal uses of the land, may be considered natural. It shall not be considered normal use of the land if excursions from 
established criteria result in the loss of an existing or designated use. 

9. Discharges to surface, waters shall be limited as follows: 

(A) Class AA. A and SA surface waters: discharges may be permitted by the Commissioner from public or private 
drinking water treatment systems, dredging and dredge material dewatering operations and other clean water 
discharges. In Class AA surface waters such discharges shall be subject to the approval of the Commissioner 
of Health Services. The Commissioner may authorize other discharges to waters with a water quality goal of SA, 
A or AA provided the Commissioner finds such discharge will be of short duration and is necessary to 
remediate surface water or ground water pollution. Any such discharge must be treated or controlled to a level 
which in the judgement of the Commissioner, protects aquatic life and public health. 

03 Class B and SB surface waters : discharges may be permitted for all those allowed in Class AA, A and SA 
waters, cooling water discharges, discharges from municipal and industrial wastewater treatment systems and 
other discharges subject to the provisions of Section 22a-430. 

(Cl The designation of surface waters as Class C/B, D/B, SC/SB or SD/SB shall not be a reason for authorizing a 
new discharge that would not allow the receiving surface waters to attain Class B or Class SB designated uses 
and quality criteria. 

0 The designation of surface waters as Class B/AA, B/A, CIA, SBISA, or SCISA shall not be a reason for 
authorizing a new discharge that would be inconsistent with Class AA, A or SA water quality goals. 

10. The Commissioner may, on a case-by-case basis, establish zones of influence when permitting discharges to surface 
waters to allocate a portion of the receiving water resource for mixing and assimilation of a discharge effluent. Unless 
otherwise indicated in these Standards, the water quality criteria for a given class apply outside a zone of influence for a 
discharge permitted pursuant to Section 22a-430 of the General Statutes. The zone of influence shall not preclude 
attainment of any existing or designated uses of the receiving water resource. The spatial dimensions and/or volume of 
receiving water allocated to zones of influence will be established based on the unique physical, chemical and biological 
characteristics of the receiving waterbody. The Commissioner may require Permit applicants to provide information on 
receiving water and waste water characteristics including the volume of flow and spatial dimensions required for mixing 
and assimilation of waste. Considerations to be used in establishing zones of influence include. but are not limited to: 

(A) Characteristics of the discharge, such as the volume, strength and persistence of any substances in the 
discharge effluent, potential bioaccumulation or bioconcentration of these substances in aquatic organisms, the 
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temperature of the discharge and the potential for any substances, either singly or in combination with other 
substances present in the effluent or receiving waterbody, to result in an unacceptable risk to human health or 
the environment. 

0% Allowance for a continuous zone of passage for free swimming and drifting organisms 

((3 Impingement upon spawning grounds or nursery areas of sensitive aquatic organisms or areas utilized by 
aquatic organisms for shelter and living space to the extent that the environmental value of the receiving 
waterbody is significantly reduced. 

CD) The location of other discharges to the receiving waterbody to insure that the cumulative effect of adjacent 
zones of influence will not significantly reduce the environmental value or preclude any existing or designated 
uses of the receiving waterbody. 

Assessment of environmental value will be based on a number of receiving water characteristics, including but 
not limited to: type of waterbody, velocity, depth, number and type of aquatic habitats, migration patterns, 
nature of the food chain, level of productivity, water temperature, ability of tributaries to provide recruitment, 
presence of endangered species and value to human uses aesthetic, commercial and sport fishing and 
recreational uses.) As a guideline, zones of influence for assimilation of thermal discharges shall be limited to 
no more than 25% of the cross-sectional area or volume of flow. 

11. The minimum average daily flow for seven consecutive days that can be expected to occur once in ten years under 
natural conditions (74 10) is the minimum flow to which the standard for surface waters apply, except when a stream has 
been historically regulated to result in low flows below that level, in which case the standards apply to that low flow 
determined by the Department of Environmental Protection’s Minimum Flow Regulations as amended (Connecticut 
General Statutes Section 26-14la); the Department’s Diversion Permit Program (Section 22a-365 through 22a-378); or the 
Federal Energy Regulatory Commission’s hydropower licensing process (Federal Power Act 18 USC SEC 791). 
Maintaining a long-term flow of 7QlO or less may result in significant stress on the physical and biological quality of 
surface waters. In those surface waters having regulated flows at, near or below the naturally occurring 7QlO flow, more 
stringent water quality criteria may be required to achieve and maintain existing and designated uses. The Commissioner 
may approve limitations based on minimum average daily flow in excess of 7QlO conditions, provided the Commissioner 
is satisfied that special measures will be implemented during low flow conditions which provide protection to the 
environment at least as effective as that protection which would pertain if limitations were based on 7QlO conditions 
alone. 

Water resources which are influenced by tidal forces or which experience short-term variation in flow due to periodic or 
irregular water release from upstream diversions or other causes may require special consideration with regard to 
protecting existing and designated uses, including consideration of the minimum flow to which Standards apply. 

12. The Commissioner, pursuant to Chapter 446k of the Connecticut General Statutes and regulations adopted thereunder, 
will regulate discharges to the waters of the State to assure that such discharges do not cause pollution due to acute or 
chronic toxicity to aquatic and marine life, impair the biological integrity of aquatic or marine ecosystems or result in an 
unacceptable risk to human health. 

(A) In making a determination under Chapter 446k of the Connecticut General Statutes as to whether a discharge or 
other activity will or can reasonable be expected to cause pollution of the waters of the State, the Commissioner 
shall consider the numeric criteria for the toxic pollutants listed in Appendix D. 

(B) The Commissioner may amend the numeric criteria for the toxic pollutants listed in Appendix D of these Water 
Quality Standards in accordance with the procedures specified in Section 22a-426 of the Connecticut 
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13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

General Statutes on his or her own initiative, or upon request of any person or municipality that site-specific 
criteria be adopted, provided such request is supported by sound scientific and technical evidence 
demonstrating the following: 

1. Local conditions at the site differ significantly from those used in establishing the statewide criteria. 

2. The site-specific criteria will be sufficiently stringent to protect all existing and designated uses of the 
waterbody. 

3. The site-specific criteria were derived consistent with sound scientific and technical principles, giving 
consideration to all applicable federal guidance. 

Surface waters and sediments shall be free from chemical constituents in concentrations or combinations which will or 
can reasonably be expected to result in acute or chronic toxicity to aquatic organisms or impair the biological integrity of 
aquatic or marine ecosystems outside of any allocated zone of influence or which will or can reasonablely be expected to 
bioconcentrate or bioaccumulate in tissues of fish, shellfish and other aquatic organisms to levels which will impair the 
health of aquatic organisms or wildlife or result in unacceptable tastes, odors or health risks to human consumers of 
aquatic life. In determining consistency with this Standard, the Commissioner shall at a minimum consider the specific 
numeric criteria listed in Appendix D and any other information he or she deems relevant. 

Benthic invertebrate criteria may be utilized where appropriate for assessment of the biological integrity of surface 
waters. The criteria apply to the fauna of erosiona! or riffle habitats in flowing waters which are not subject to tidal 
influences. 

The discharge of radioactive materials in concentrations or combinations which would be harmful to human, animal or 
aquatic life shall not be allowed. The applicable criteria can be found in Title 10 Part 20 of the Code of Federal 
Regulations. 

Reasonable controls or Best Management Practices for control of nonpoint source pollutants may be required by the 
Commissioner on a case-by-case basis. 

Controls on point and nonpoint sources of phosphorus and nitrogen which contribute to the eutrophication of any 
surface water including streams, rivers, lakes, ponds, impoundments and Long Island Sound may be required on a case- 
by-case basis. 

Use of Best Management Practices and other reasonable controls of nonpoint sources of nutrients and sediment is 
preferable to the use of biocides for correction of eutrophic conditions. 

Potential drinking water supplies identified in the Lone RanPe Plan for Management of Water Resources prepared and 
adopted pursuant to Section 22a-352 or in an individual water supply plan approved in accordance with Section 22a-32d 
of the Connecticut General Statutes shall be designated as Class AA surface waters. 

Section 22a-417 of the Connecticut General Statutes imposes an absolute restriction on the discharge of sewage to Class 
AA reservoirs and their tributaries. A discharge outside the State shall not be a valid reason for either relaxing the 
restriction in Connecticut or changing the Class AA designation. It is a State policy to pursue the adoption of 
compatible Water Quality Standards in neighboring states to assure the protection of Connecticut drinking water 
supplies. 

Disinfection shall be required for all treated domestic sewage discharges to surface waters. The period of disinfection 
shall vary depending on the nature of the receiving waterbody as described below: 
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22. 

23. 

24. 

25. 

26. 

27. Surface water quality monitoring methods shall conform to the Department of Environmental Protection, Water 
Management Bureau’s Qualitv Assurance Proiect Plan, consistent with 40 CFR Part 30. Other different but equivalent or 
better methods may be utilized if they have received the Commissioner’s prior approval. 

28. As part of the Commissioner’s continuing efforts to further define WQS, other criteria will be considered. The 
Commissioner reserves the right to amend or extend the criteria for each Class of waters as new information or improved 
or more stringent criteria relative to water quality impacts are developed and justified subject to the legal and procedural 
requirements of State and Federal laws or regulations. 

29. Surface waters, including wetlands which are not otherwise designated, shall be considered as Class A or Class SA. 

1. Continuous disinfection shall be required at all domestic sewage treatment plants located south of 
Interstate Highway 95 (l-95) to protect the sanitary quality of shellfish resources, 

2. Disinfection shall be required during the period from May I to October I at all domestic sewage 
treatment plants located north of l-95. Seasonal disinfection is intended to protect the sanitary quality 
of bathing waters and minimize adverse impacts to aquatic life associated with disinfection. An 
alternative schedule, including continuous disinfection, may be required if found necessary by the 
Commissioner to protect existing and designated uses. 

It is recognized that criteria for indicator bacteria may not be met during periods when disinfection of 
sewage treatment plant effluent is not required. 

The discharge of sewage, sink and galley wastes from boats, whether or not treated by any marine sanitation device, is 
prohibited in all inland freshwaters not capable of interstate navigation and in marine waters identified in accordance 
with Regulations developed through the authority of Public Act 90-l 73. 

Indicator bacteria are used to detect the presence of contamination by human or animal wastes. Due to the inherent 
uncertainty involved in sampling and analytical determination of bacteria levels, excursions from established ambient 
criteria should be investigated by means of a field survey of sanitary conditions or other appropriate means to determine 
sanitary quality (see also Appendix B). 

Physical obstructions such as dams, which prevent fish reaching an area suitable for spawning and growth, shall not be 
considered a valid reason for not achieving and maintaining water quality conditions necessary to support all existing 
and designated uses for a waterbody unless the Commissioner has approved a Use Attainability Analysis in accordance 
with all applicable State and Federal statutes and regulations, consistent with the Department’s anti-degradation policy. 

In the estuarine segments (Class SB) of the Housatonic, Connecticut and Thames Rivers, the allowable temperature 
increase from discharges shall be consistent with the criteria for the non-tidal segments(ClassB). 

Except within designated dredged material disposal areas or areas approved by the Commissioner for placement of fill 
under the authority of Section 22a-32, surface waters and sediments shall be substantially free of pollutants that: a) 
unduly affect the composition of bottom fauna; b) unduly affect the physical or chemical nature of the bottom; or c) 
interfere with the propagation and habitats of shellfish, finiish and wildlife. Dredged materials dumped at approved 
disposal areas shall not pollute the waters of the state and shall not result in: a) floating residues of any sort; b) release 
of any substance which may result in long-term or permanent degradation of water quality in waters overlying or 
adjacent to the disposal areas; c) dispersal of sediments outside a zone of influence enclosing the designated disposal 
points; or d) biological mobilization and subsequent transport of toxic substances to food chains. 
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30. Watercourses which are fully enclosed in drainage conduits or pipes and not assigned a specific Class may be 
considered, on a case-by-case basis, to be the Class of the stream segment to which they discharge. 

31. Where existing water quality does not meet the designated use and quality criteria goals, the existing quality will be 
identified, followed by the use goal (e.g., C/B). 

32. Revisions to the WQS, including but not limited to the following, shall be subject to the public participation process 
provided for in Section 22a-426 of the General Statutes: 

(A) The adoption of a map which depicts the Water Quality Goals and Classifications assigned to any water 
resource. 

(J9 Any decisions regarding the lowering of water quality in existing high quality Class B or SB waters or a change 
in the Water Quality Classification of any water resource. 

(C) The adoption of any Use Attainability Analysis. 

33. The surface WQS shall apply to all tidal waters, harbors, estuaries, rivers, brooks, watercourses, waterways, lakes, 
ponds, marshes, bogs, those portions of inland wetlands which are inundated or saturated by surface or ground waters 
at a frequency and duration sufficient to support, and that under normal circumstances do support, prevalence of 
vegetation typically adapted for life in saturated soil conditions and those portions of tidal wetlands below mean high 
water. 

In SURFACE WATER CLASSIFICATIONS 

INLAND SURFACE WATERS 

CLASS AA 

Designated Use - Existing or proposed drinking water supply; fish and wildlife habitat; recreational use; agricultural, industrial 
supply and other purposes, (recreational uses may be restricted). 

CRITERIA 

Parameter 

1. Aesthetics 

2. Dissolved oxygen Not less than 5 mg/l at any time. 

3. Sludge deposits-solid refuse- 
floating solids-oils and 
grease-scum 

4. Color 

5. Suspended and settleable solids 

Standard 

Uniformly excellent 

None other than of natural origin. 

None other than of natural origin 

None in concentrations or combinations which would impair the 
most sensitive designated use; none aesthetically objectionable; 
none which would significantly alter the physical or chemical 
composition of the bottom; none which would adversely impact 
aquatic organisms living in or on the bottom substrate. 
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6. Silt or sand deposits 

7. Turbidity 

8. Indicator bacteria 

9. Taste and odor 

10. pH 

11. Allowable temperature increase 

12. Chemical constituents 

(a) Phosphorus 
(b) Sodium 

13. Benthic Invertebrates which 

None other than of natural origin except as may result from normal 
agricultural, road maintenance, construction activity or dredging 
provided all reasonable controls or Best Management Practices are 
used. 

Shall not exceed 5 NTU over ambient levels. All reasonable 
controls or Best Management Practices are to be used. 

Total coliform organisms (MF) shall not exceed a monthly moving 
arithmetic mean of lOO/lOO ml for the most recent 12 months. No 
individual sample shall exceed SOO/lOO ml. Refer to Standard 
number 23 and Appendix B. 

None other than of natural origin 

As naturally occurs. 

None other than of natural origin except when it can be 
demonstrated that fish spawning and growth will not be impaired, 
in which case Class B Standards and Criteria apply. 

None in concentrations or combinations which would be harmful 
to the most sensitive designated water use. Refer to Standards 
numbers 10, 11, 12, 13, and 17. 
None other than of natural origin 
Not to exceed 20 mg/l 

A wide variety of macroinvertebrate taxa should normally be 
inhabit lotic waters present and all functional feeding groups 
should normally be well represented. Presence and productivity of 
aquatic species is not limited except by natural conditions, 
permitted flow regulation or irreversible cultural impacts. Water 
quality shall be sufficient to sustain a diverse macroinvertebrate 
community of indigenous species. Taxa within the Orders 
Plecoptera (stoneflies), Ephemeroptera (mayflies), Coleoptera 
(beetles) and Trichoptera (caddisflies) should be well represented. 

CLASSIFICATIONS 

-AA Known or presumed to meet Water Quality Criteria which support the designated uses, 

- B/AA or C/AA May not be meeting Class AA Water Quality Criteria or designated uses. The water quality 
goal is achievement of Class AA Criteria and attainment of Class AA designated uses, 

INLAND SURFACE WATERS 

CLASS A 

Designated Uses - Potential drinking water supply; fish and wildlife habitat; recreational use; agricultural, 
industrial supply and other legitimate uses, including navigation. 
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Parameter Standard 

1. Aesthetics Uniformly excellent 

Not less than 5 mg/l at any time. 

None other than of natural origin. 

2. 

3. 

Dissolved oxygen 

Sludge deposits-solid 
refuse - floating 
solids -oils and 
grease-scum. 

4. 

5. 

Color 

Suspended and 
settleable solids 

6. Silt or sand deposits 

7. Turbidity 

8. Indicator Bacteria 

9. Taste and odor 

10. pH 

11. Allowable 

12. Chemical 

13. 

(4 Phosphorus 

Benthic Invertebrates 

CRITERIA 

None other than of natural origin 

None in concentrations or combinations which would impair the most sensitive 
designated use; none aesthetically objectionable; none which would significantly 
alter the physical or chemical composition of the bottom; none which would 
adversely impact aquatic organisms living in or on the bottom substrate. 

None other than of natural origin except as may result from normal agricultural, road 
maintenance, construction activity or dredging provided all reasonable controls or 
Best Management Practices are used. 

Shall not exceed 5 NTU over ambient levels, All reasonable controls or Best 
Management Practices to be used. 

Total coliform organisms (MF) shall not exceed a monthly moving arithmetic mean of 
lOO/lOO ml for the most recent 12 months. No individual sample shall exceed 500/100 
ml. For established bathing waters, enterococcal organisms shall not exceed a 
geometric mean of 33/100 ml and no sample shall exceed 61000 ml. Refer to Standard 
number 23 and Appendix B. 

None other than of natural origin. 

As naturally occurs 

None other than of natural origin except when it can be demonstrated that 
temperature increase fish spawning and growth will not be impaired, in which case 
Class B Standards and Criteria apply. -- 

None in concentrations or combinations which would be harmful to the most 
constituents sensitive designated water use. Refer to Standards numbers 10, 11, 12, 
13andl7. 

None other than of natural origin. 

A wide variety of macroinvertebrate taxa should normally be present and all which 
inhabit lotic functional feeding groups should normally be well represented. 
Presence and productivity of aquatic species is not limited except by natural 
conditions, permitted flow regulation or irreversible cultural impacts. Water quality 
shall be sufficient to sustain a diverse macroinvertebrate community of indigenous 
species. Taxa within the Orders Plecoptera (stoneflies), Ephemeroptera (mayflies), 
Coleoptera (beetles) and Trichoptera (caddisflies) should be well represented. 
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CLASSIFICATIONS 

-A Known or presumed to meet Water Quality Criteria which support designated uses. 

-&A or C/A May not be meeting Water Quality Criteria or one or more designated uses. The water quality goal is 
achievement of class A Criteria and attainment of Class A designated uses. 

INLAND SURFACE WATERS 

CLASS B 

Designated Use - Recreational use; fish and wildlife habitat; agricultural and industrial supply and other legitimate uses 
including navigation. 

Aesthetics 

2. Dissolved oxygen 

3. Sludge deposits - solid 
refuse - floating solids - 
oil and grease - scum 

4. Color 

5. Suspended and 
settleable solids 

6. Silt or sand deposits 

7. Turbidity 

8. Indicator bacteria 

9. Taste and odor 

10. pH 

11. Allowable temperature 
increase 

Standard 

Good to excellent 

Not less than 5 mg/l at any time. 

None except for small amounts that may result from the discharge from a waste 
treatment facility providing appropriate treatment. 

None which causes visible discoloration of the receiving stream outside of any 
designated zone of influence. 

None in concentrations of combinations which would impair the most sensitive 
designated use; none aesthetically objectionable; none which would significantly 
alter the physical or chemical composition of the bottom; and none which would 
adversely impact aquatic organisms living in or on the bottom sediments; shall not 
exceed 10 mg/l over ambient concentrations, 

None other than of natural origin except as may result from normal agricultural, road 
maintenance, construction activity or dredging activity provided all reasonable 
controls or Best Management Practices are used. 

Shall not exceed 5 NTU over ambient levels. All reasonable controls and Best 
Management Practices to be used. 

As an indicator of general sanitary quality Fecal coliform shall not exceed a 
geometric mean of 200 organisms/l00 ml in any group of samples nor shall 10% of 
the samples exceed 400 organisms000 ml. For established bathing waters, 
enterococcal organisms shall not exceed a geometric mean of 33 organisms/l00 ml, 
and no single sample shall exceed 61/100 ml. Refer to Standard number 23 and 
Appendix B. 

None that would impair any usages specifically assigned to this Class. 

6.5 - 8.0 

None except where the increase will not exceed the recommended limit on the most 
sensitive receiving water use and in no case exceed 85’F, or in any case raise the 
normal temperature of the receiving water more than 4°F. 
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12. Chemical constituents None in concentrations or combinations which would be harmful to the most 
sensitive designated water use. Refer to Standards numbers 10 11,12, 13, and 17. 

13. Benthic Invertebrates 
which inhabit lotic 
waters 

Water quality shall be sufficient to sustain a diverse macroinvertebrate community 
of indigenous species. All functional feeding groups and a wide variety of 
macroinvertebrate taxa shall be present, however one or more may be 
disproportionate in abundance. Waters which currently support a high quality 
aquatic community shall be maintained at that high quality. Presence and 
productivity of taxa within the Orders Plecoptera (stoneflies), Ephemeroptera 
(mayflies); and pollution intolerant Coleoptera (beetles) and Trichoptera (caddis- 
flies) may be limited due to cultural activities. Macroinvertebrate communities in 
waters impaired by cultural activities shall be restored to the extent practical through 
implementation of the department’s procedures for control of pollutant discharges to 
surface waters and through Best Management Practices for non-point sources of 
pollution. 

CLASSIFICATIONS 

-B Known or presumed to meet Water Quality Criteria which support designated uses. 

-C/BorD/B Due to point or nonpoint sources of pollution, certain Water Quality Criteria or one or more designated 
uses assigned to Class B waters are not currently met. The water quality goal achievement of Class B 
Criteria and attainment of Class B designated uses. 

INLAND SURFACE WATERS 

CLASS C 

Present water quality conditions preclude the full attainment of one or more designated uses for Class B waters some or all of the 
time. One or more Water Quality Criteria for Class B waters are not being consistently achieved. Class C waters may be suitable 
for certain fish and wildlife habitat, certain recreational activities, industrial use and other legitimate uses, including navigation. 
Class C waters may have good aesthetic value. Class C water quality results from conditions which are usually correctable 
through implementation of established water quality management programs to control point and nonpoint sources of pollution. 
Examples of conditions which warrant a Class C designation include; combined sewer overflows, urban runoff, inadequate 
municipal or industrial wastewater treatment, and community-wide septic system failures. The minimum acceptable class goal is 
Class B unless a DEP and EPA approved Use Attainability Analysis demonstrates that one of more uses are not attainable. In 
those situations, site-specific Quality Criteria will be employed in the analysis to insure that all existing uses are maintained. Refer 
to Standard Number 6. 

CLASSIFICATIONS 

- C/B. CIA or C/AA Presently not meeting Water Quality Criteria or not supporting one or more assigned designated uses 
due to pollution. The goal for such waters may be Class AA, A or Class B. 

INLAND SURFACE WATERS 

CLASS D 

Present water quality conditions persistently preclude the attainment of one or more designated uses for Class B waters. One or 
more Water Quality Criteria for Class B waters are not being achieved most or all of the time. Class D waters may be suitable for 
bathing or other recreational purposes, certain fish and wildlife habitat, industrial or other legitimate uses, including navigation. 
Class D waters may have good aesthetic value. Class D water quality results from sources of pollution which are 
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not readily correctable. Examples of conditions which warrant a Class D designation include contamination of bottom sediments, 
contamination of fish or shellfish with toxic compounds, and pollution caused by out-of-state sources, The water quality goal is 
restoration to Class B or Class A conditions. The minimum acceptable class goal is Class B unless a DEP and EPA approved Use 
Attainability Analysis demonstrates that one or more uses are not attainable. In those situations, site-specific Quality Criteria will 
be employed in the analysis to insure that all existing uses are maintained. Refer to Standard Number 6. 

CLASSIFICATIONS 

D/B. D/A - Presently not meeting Water Quality Criteria or not supporting one or more assigned designated uses due to 
severe pollution. The goal for such waters may be Class A or Class B. 

LAKE TROPHIC CLASSIFICATIONS 

OLIGOTROPHIC 

May be Class AA, Class A, or Class B water. Low in plant nutrients. Low biological productivity characterized by the absence of 
nuisance macrophyte beds. Excellent opportunities for water contact recreation. 

CRITERIA 

Parameters Standard 
1. Total Phosphorus O-l 0 ugil spring and summer 
2. Total Nitrogen O-200 ug/l spring and summer 
3. Chlorophyll-a O-2 ug/l mid-summer 
4. Secchi Disk Transparency 6 + meters mid-summer 

MESOTROPHIC 

May be Class AA, Class A, or Class B water. Moderately enriched with plant nutrients. Moderate biological productivity 
characterized by occasional nuisance blooms of algae and/or small areas of nuisance macrophyte beds. Good opportunities for 
water contact recreation. 

CRITERIA 

Parameters Standard 

1. Total Phosphorus 
2. Total Nitrogen 
3. Chlorophyll-a 
4. Secchi Disk Transparency 

1 O-30 ug/l spring and summer 
200-600 ug/l spring and summer 
2-15 ug/l mid-summer -~ 
2-6 meters mid-summer 

EUTROPHIC 

May be Class AA, Class A, or Class B water. Highly enriched with plant nutrients. High biological productivity characterized by 
frequent nuisance blooms of algae and/or extensive areas of dense macrophyte beds. Water contact recreation opportunities may 
be limited. 
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Parameters Standard 

1. Total Phosphorus 
2. Total Nitrogen 
3. Chlorophyll-a 
4 Secchi Disk Transparency 

30-50 ugll spring and summer 
600- 1000 ugl 1 spring and summer 
l5-30- ug/l mid-summer 
l-2 meters mid-summer 

HIGHLY EUTROPHIC 

May be Class AA, Class A, or Class B water. Excessive enrichment with plant nutrients. High biological productivity, 
characterized by severe nuisance blooms of algae and/or extensive areas of dense macrophyte beds. Water contact recreation 
may be extremely limited. 

Standard 

1. Total Phosphorus 
2. Total Nitrogen 
3. Chlorophyll-a 
4. Secchi Disk Transparency 

50 + ugll spring and summer 
1000 + ugll spring and summer 
30 + q/l mid-summer 
O-l meters mid-summer 

TROPHIC CLASSIFICATION OF LAKES 

oLIGoTRoPHIc LAKES 

Bashan 
Beach 
Billings 
Mashapaug 
Riga 
Uncas 
West Hill 

MESOTROPHIC LAKES 

Lake 

Alexander 
Anderson’s Pond 
Ball 
Beseck 
Bigelow 
Black 
Black 
Burr 
Candlewood 
Cedar 
Columbia 

Location 

East Haddam 
Voluntown 
North Stonington 
Union 
Salisbury 
Lyme 
New Hartford 

Location 

Killingly 
North Stonington 
New Fairfield 
Middlefield 
Union 
Meriden and Middlefield 
Woodstock 
Torrington 
N. Fairfield, Sherman, Danbury, N. Milford, Brookfield 
Chester 
Columbia 
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Cream Hill 
Crystal 
Dodge 
East Twin 
Fitchville 
Gardner 
Glasgo 
Got-ton 
Green Falls 
Halls 
Hatch Pond 
Hayward 
Higganum Reservoir 
Highland 
Hitchcock 
Killingly Pond 
Little Schoolhouse 
Long 
Lower Bolton 
Mamanasco 
Middle 
Mohawk Pond 
Moodus 
Morey 
Mount Tom 
Norwich 
Mudge 
Pachaug 
Park 
Pataganset 
Pattaconk Reservoir 
Pocotopaug 
Powers 
Quaddick 
Quonnipaug 
Rogers Lyme, 
Shenipsit 
South 
Squantz 
Taunton 
Terramuggus 
Tyler 
Wangumbaug 
Waramaug 
Wauregan Reservoir 
West Side 
Winchester 
Wononscopomuc 
Wright’s Pond 
Wyassup 

Cornwall 
Ellington, Stafford 
East Lyme 
Salisbury 
Fitchville 
Salem, Bozrah, Montville 
Griswold 
East Lyme 
Voluntown 
Eastford 
Kent 
East Haddam 
Haddam 
Winchester 
Wolcott 
Killingly 
Thompson 
Ledyard, North Stonington 
Bolton, Vernon 
Ridgefield 
Bolton, Vernon 
Goshen 
East Haddam 
Ashford 
Litchfield, Morris, Goshen 
Lyme 
Sharon 
Griswold 
Winchester 
East Lyme 
Chester 
East Hampton 
East Lyme 
Thompson 
Guilford 
Old Lyme 
Vernon, Ellington, Tolland 
Spectacle Kent 
New Fairfield, Sherman 
Newtown 
Marlborough 
Goshen 
Coventry 
Warren, Washington, Kent 
Killingly 
Goshen 
Winchester 
Salisbury 
Westbrook, Essex, Deep River 
North Stonington 
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EUTROPHIC LAKES 

Lake Location 

Amos 
Aspinook 
Avery 
Bantam 
Batterson Park 
Crystal 
Dog 
Eagleville 
Housatonic 
Howell 
Kenosia 
Leonard 
Lillinonah 
Linsley 
Long Meadow 
Moosup 
Rainbow Reservoir 
Red Cedar 
Roseland 
Wononpakook 
Zoar 

HIGHLY EUTROPHIC LAKES 

Beachdale 
Cedar 
Dooley’s 
1860 Reservoir 
Hanover Pond 
Holbrook 
Hopeville 
Lake of Isles 
Lantern Hill 
Messerschmidt’s 
North Farms 
Pickerel 
Silver 
West Thompson 
Winnemaug 
Wood Creek 

Preston 
Lisbon and Canterbury 
Preston 
Litchfield, Morris 
Farmington, New Britain 
Middletown 
Goshen 
Mansfield 
Shelton 
Hartland 
Danbury 
Kent 
Bridgewarer, Brookfield 
Branford, North Branford 
Bethlehem 
Plainfield 
Windsor 
Lebanon 
Woodstock 
Salisbuty 
Newtown, Monroe, Oxford, Southbury 

Location 

Voluntown 
North Branford 
Middletown 
Wethersfield 
Meriden 
Hebron 
Griswold 
North Stonington 
Ledyard, North Stonington 
Westbrook, Deep River 
Wallingford 
Colchester 
Berlin, Meriden 
Thompson 
Watertown 
Norfolk 

COASTAL AND MARINE SURFACE WATERS 

CLASS SA 

Designated Use - Marine fish, shellfish and wildlife habitat, shellfish harvesting for direct human consumption, recreation, and all 
other legitimate uses including navigation. 
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CRITERIA 

Parameter Standard 

Aesthetics 

Dissolved oxygen 

Sludge deposits-solid 
refuse-floating 
solids-oils and 
grease-scum 

Uniformly excellent 

Not less than 6.0 mg/l at any time. 

None other than of natural origin 

4. 

5. 

Color 

Suspended and 
settleable solids 

None other than of natural origin 

None other than of natural origin 

6. Silt or sand deposits None other than of natural origin exe ept as may result from normal agricultural, road 
maintenance, construction activity, or dredge material disposal provided all 
reasonable controls and Best Management Practices are used. 

7. Turbidity 

8. Indicator bacteria 

9. 

10. 

11. 

12. 

None other than of natural origin except as may result from normal agricultural, road 
maintenance, construction activity, or dredging provided all reasonable controls and 
Best Management Practices are used. 

Fecal coliform organisms shall not exceed a geometric mean of 14 MPN/lOO ml nor 
shall greater than 10% of samples exceed 43 MPN/lOO ml. For established bathing 
waters enterococcal organisms shall not exceed a geometric mean of 33/100 ml and 
no single sample shall exceed 611100 ml. Refer to standard number 23 and Appendix 
B. 

Taste and odor As naturally occurs. 

PH 6.8 - 8.5 

Allowable 
temperature increase 

None except where the increase will not exceed the recommended limit on the most 
the most sensitive receiving water use and in no case exceed 83’F or in any case 
raise the normal temperature of the receiving water more than 4’F. During the period 
including July, August and September, the normal temperature of the receiving water 
shall not be raised more than 1.5”F unless it can be shown that spawning and growth 
of indigenous organisms will not be significantly affected. 

Chemical constituents None in concentrations or combinations which would be harmful to the most 
sensitive designated water use- Refer to Standards numbers 10, 11, 12, 13 and 17. 

CLASSIFICATIONS 

- SA Know or presumed to meet Water Quality Criteria which support designated uses. 

-SB/SA or SC&A Presently not meeting Water Quality Criteria or one or more designated uses. The water quality goal is 
achievement of Class SA Criteria and attainment of Class SA designated uses. 
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COASTAL AND MARINE SURFACE WATERS 

CLASS SB 

Designated Uses - Marine fish, shellfish and wildlife habitat, shellfish harvesting for transfer to a depuration plant or relay 
(transplant) to approved areas for purification prior to human consumption recreation, industrial and other legitimate uses 
including navigation. 

CRITERIA 

Parameter Standard 

Aesthetic 

Dissolved oxygen 

Sludge deposits - 
solid refuse 

Good to excellent 

Not less than 5.0 mg/l at any time. 

None except for small amounts that floating solids-oils and may result from the discharge 
from a grease-scum-waste treatment facility providing appropriate treatment. 

4. Color None resulting in obvious discoloration of the receiving water outside of any designated 
zone of influence. 

5. Suspended and 
settleable solids 

6. Sand or silt 
deposits 

7. Turbidity 

8. Indicator bacteria 

9. Taste and odor As naturally occurs. None that would impair any usages specifically assigned to this Class 

10. pH 6.8 - 8.5 

11. Allowable 
temperature 
increase 

None in concentrations or combinations which would impair the most sensitive 
designated use; none aesthetically objectionable; none which would significantly alter the 
physical or chemical composition of bottom sediments; none which would adversely impact 
organisms living in or on the bottom sediments. 

None other than of natural origin except as may result from normal agricultural, road 
maintenance, construction activity, or dredging provided all reasonable controls and Best 
Management Practices are used. 

None other than of natural origin except for small amounts that may result from the discharge 
from a waste treatment facility providing appropriate treatment. All reasonable controls and 
Best Management Practices to be used. 

As an indicator of general sanitary quality, Fecal coliform shall not exceed a geometric mean 
of 200 organisms/l00 ml nor shall 10% of the samples exceed 400 organisms/100 ml. For 
designated shellfish harvesting areas fecal coliform organisms shall not exceed a geometric 
mean of 88 MPN/lOO ml nor shall greater than 10% of samples exceed 260 MPN/IOO ml. For 
established bathing waters, enterococcal organisms shall not exceed a geometric mean of 
33/100 ml and no single sample. shall exceed 61/100 ml. Refer to Standard number 23 and 
Appendix B. 

None except where the increase will not exceed the recommended limit on the most sensitive 
receiving water use and in no case exceed 83°F or in any case raise the normal temperature 
of the receiving water more than 4°F. During the period including July, August and 
September, the normal temperature of the receiving water shall not be raised more than 1.5’F 
unless it can be shown that spawning and growth of indigenous organisms will not be 
significantly affected. 
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12. Chemical None in concentrations or combinations which would be harmful to the most 
constituents sensitive designated water use. Refer to Standards numbers 10, 1 1, 12, 13 and 17 

CLASSIFICATIONS 

-SJ Known or presumed to meet Water Quality Criteria which support designated uses. 

- SCiSB or SD/SB Due to point or nonpoint sources of pollution certain Water Quality Criteria or one or more designated 
uses assigned to Class SB waters are not currently met. The water quality goal is achievement of Class 
SB criteria and attainment of Class SB designated uses. 

COASTAL AND MARINE SURFACE WATERS 

CLASS SC 

May be suitable for fish, shellfish, and wildlife habitat, certain aquaculture operations, recreational uses, industrial and other 
legitimate uses including navigation. Present water quality conditions preclude the full attainment of one of more designated uses 
some of all of the time. One or more Water Quality Criteria are not being consistently achieved. Examples of conditions which 
warrant a Class SC designation include conditions such as combined sewer overflows, urban runoff, inadequate municipal or 
industrial wastewater treatment, or community-wide septic system failures which can be corrected through implementation of 
established water quality management programs. Where the water quality goal is Class SA or SB, a DEP and EPA approved Use 
Attainability Analysis may be performed to demonstrate that one or more uses are not attainable. In those situations, site specific 
Quality Criteria will be employed in the analysis to insure that all existing uses are maintained. Refer to Standard Number 6. 

CLASSIFICATIONS 

- SC&B or SCISA Presently not meeting Water Quality Criteria or not supporting one or more assigned designated uses 
due to pollution. The goal for such waters may be Class SB, or Class SA. 

COASTAL WATERS 

CLASS SD 

Present water quality conditions persistently preclude the attainment of one or more designated uses for Class SB waters. One of 
more Water Quality Criteria for Class SB waters are not being achieved most or all or the time. Class SD waters may be suitable for 
bathing or other recreational purposes, certain fish and wildlife habitat, industrial or other legitimate uses, including navigation, 
may have good aesthetic value. Class SD water quality results from sources of pollution which are not readily correctable through 
implementation of established State water quality management programs to control point andnonpoint sources of pollution. 
Examples of conditions which warrant a Class SD designation include contamination of bottom sediments, contamination of fish 
or shellfish with toxic compounds, and pollution caused by out-of-state sources. The water quality goal is restoration to Class SB 
or Class SA conditions. Where the water quality goal is Class SA or SB, a DEP and EPA approved Use Attainability Analysis may 
be performed to demonstrate that one or more uses are not attainable. In those situations, site specific Quality Criteria will be 
employed in the analysis to insure that all existing uses are maintained. Refer to Standard Number 6. 

CLASSIFICATIONS 

- SDISB. SD&A Presently not meeting Water Quality Criteria or not supporting one or more assigned designated uses 
due to severe pollution. The goal for such waters may be Class SA or Class SB 
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N. GROUND WATER OUALITY STANDARDS 

GWl. 

GW2. 

(A) 

W 

CC) 

GW3. 

GW4. 

(A) 

03 

(C) 

0 

GW5. 

(A) 

The policy of the Department in areas that are classified as GAA, GAA, or GA is to maintain or restore all 
ground water in such areas to its natural quality. 

If the Commissioner determines that, with respect to a particular pollutant, restoring or maintaining natural 
quality at a GAA, GAAs, or GA level is not technically practicable, the Department’s policy is to: 

Maintain or restore quality such that the ground water is suitable for drinking and other domestic uses without 
treatment, and 

Maintain or restore quality such that the ground water will not adversely affect surface water quality or prevent 
the maintenance or attainment or any designated uses of surface waters to which that ground water discharges, 
and 

Eliminate sources of pollution to such ground water to the extent that the Commissioner determines to be 
technically practicable, and regulate discharges to such groundwater so as to prevent pollution. 

Ground water is deemed suitable for drinking and other domestic uses without treatment when no pollutant in 
such groundwater (A) exceeds a level which the Commissioner of Public Health has determined, pursuant to 
Section 22a-47 1 of the General Statues, creates or reasonably can be expected to create an unacceptable risk of 
injury to the health or safety of persons using such ground water for drinking or other personal or domestic 
use, (B) is a carcinogen present at a concentration associated with a l-x-10 -6 excess cancer risk, (C) is a non- 
carcinogen present at a level exceeding that to which the human population, including sensitive subgroups, can 
be exposed on a daily basis without appreciable risk of adverse health effects during a lifetime, or (D) exceeds a 
level which the Commissioner determines, in consultation with the Commissioner of Public Health, renders the 
ground water so aesthetically impaired that a person cannot reasonably be expected to consume or otherwise 
use it. 

The policy of the Department in areas classified as GB is: 

To eliminate or reduce in the ground water any pollutant which presents a hazard of tire, explosion, or toxic or 
hazardous emission to the environment or otherwise poses a threat to public safety or an unacceptable risk to 
public health, and 

To maintain the ground water at a quality that will not adversely affect the quality of surface waters to which 
such ground water discharges or prevent the maintenance or attainment of any designated or existing uses in 
such surface waters, and 

To maintain a quality consistent with all designated and existing uses of the ground water, including its use for 
drinking without treatment if such ground water has, prior to the adoption of these Water Quality Standards, 
been utilized for, and continues to be utilized, for drinking water, and 

To regulate discharges to the ground water in order to prevent further degradation of ground water quality. 

The policy of the Department in areas classified as GC is: 

To eliminate or reduce in the ground water any pollutant which presents a hazard of fire, explosion, or toxic or 
hazardous emission to the air or otherwise poses a threat to public safety or an unacceptable threat to public 
health. and 
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To maintain the ground water at a quality that will not adversely affect the quality of surface waters to which 
such ground water discharges or prevent the maintenance or attainment of any designated or existing uses in 
such surface waters, and 

To limit the impacts of waste discharges on ground water quality to those which, despite the use of treatment 
technology, cannot be avoided and which result from a discharge which is authorized by a permit under Section 
22a-430 of the General Statutes. 

With respect to ground water whose quality is actually higher than that reflected by the assigned classification, 
the Department’s policy is that such ground water should be maintained at its existing, high quality. To maintain 
such quality, the Commissioner may require that: 

A new, increased, or otherwise modified discharge to such ground water shall be given treatment such that, 
notwithstanding such classification, the actual higher quality is maintained. 

If after the adoption of these Water Quality Standards there is an unpermitted release of pollutants to ground 
water which is classified GB but whose quality is actually GA or GAA, such groundwater shall be remediated to 
the standards for Class GA or GAA. 

The Commissioner may raise the ground water classification of any area if he finds that such ground water 
meets the standards for the higher classification. 

The Commissioner may consider an application to lower a ground water classification to GB. Such application 
shall be subject to the public participation requirements of Section 22a-426 of the General Statutes and shall: 

(1) describe the nature and extent and date of commencement of pollution of the ground water proposed 
to be reclassified, 

(ii) identify all sources of drinking water in the area whose ground water is proposed to be reclassified and 
identify all existing uses of ground water within and down gradient of such area, 

(iii) assess the potential of the subject area to produce ground water in an amount suitable for a public 
water supply, 

(iv) describe all past and present land uses in the subject area. with dates, and 

(VI provide such other information the Commissioner may reasonably require to determine the most 
appropriate ground water classification. 

A ground water classification shall not be lowered to GB unlessthe applicant has satisfactorily demonstrated 
that; any person within or down gradient of the area to be reclassified and extending to an area previously 
classified as GB or to a surface water body to which the groundwater discharges will be provided with an 
adequate public water supply, and that lowering of a ground water classification will not prevent attainment of 
adjacent surface water quality goals or present unacceptable health risks, and 

(9 That the ground water to be reclassified is polluted as a result of intense urban, commercial, or 
industrial development which occurred prior to 198 1, and the hydrologic conditions of the subject area 
are not suitable for the development of a significant public water supply, or 
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(ii) The ground water proposed to be reclassified is polluted and remediation of such ground water to a 
quality suitable for drinking without treatment is not technically practicable, or 

(iii) There is an overriding social or economic justification for reclassifying the ground water to GB and the 
proposed reclassification is supported by the affected municipality or municipalities, as affirmed, in 
writing, by the chief executive officer(s) of the municipality or municipalities. For the purpose of this 
Standard an “affected municipality” is one in which ground water classifications are to be altered, 
“social justification” means a specific social need of the affected municipality or the state and 
“economic justification” means avoidance of an economic impact that would substantially impair or 
otherwise detrimentaIry affect the economy of the community or the state. The applicant must also 
demonstrate that the purposes for the reclassification will not result in development that is 
inconsistent with the State Policies Plan for Conservation and Development as adopted pursuant to 
Section 16a-30 of the General Statutes. 

GW9. The Commissioner may consider an application to lower a ground water classification to GC. Any such application shall 
be subject to the public participation requirements of Section 22a-426 of the General Statutes and: 

(A) Such application shall be accompanied by a completed application under Section 22a-430 of the General 
Statutes for a permit to discharge leachate from a solid waste land disposal facility to the subject ground water. 

A ground water classification shall not be lowered to GC unless the applicant has satisfactorily demonstrated 
that: 

(9 there is an overriding social or economic justification for reclassifying the ground water to GC and the 
affected municipality or municipalities have been notified of the proposed reclassification; and 

(ii) the ground water proposed to be reclassified is not suitable for development of a significant public 
water supply and is suitable for waste treatment; and 

(iii) the subject area is adjacent to and hydraulically connected with a surface water body classified B or 
SB: and 

(iv) in a Section 22a-430 permit application the applicant has delineated the zone of influence (see standard 
GW 10) of the ground water proposed to be reclassified as extending from the proposed solid waste 
land disposal facility to the receiving surface water body, and the applicant owns the land overlying 
such zone of influence, or has an easement with respect to such land which easement is properly 
recorded and provides protections, as described in subsection D(1) and D(2) of Standard GWIO, or 
otherwise controls the zone of influence to the satisfaction of the Commissioner. 

GWlO. Zones of influence. The Commissioner may establish zones of influence when, in the course of permitting discharges to 
the ground water under Section 22a-430 of the General Statutes, he allocates ground water and soil resources for the 
treatment of pollutants. Within that zone of influence the Section 22a-430 permittee will be allowed to degrade the ground 
water such that it may not meet the standards for the assigned classification or be suitable for uses designated by these 
Water Quality Standards for such classification. 

A. For a subsurface sewage disposal system permitted under authority delegated pursuant to Section 22a 430- 1 of 
the Regulations of Connecticut State Agencies to the Commissioner of Health and Addiction Services, the zone 
of influence shall be that area required by the minimum separating distances established in Section 19- 13-B 
103d of the Regulations of Connecticut State Agencies. 
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B. For discharges to ground water of treated domestic sewage other than discharges of domestic sewage identified 
in subparagraph GWlO(A), agricultural wastes, and storm water, the zone of influence shall be the area in which 
such discharge causes the ground water to be I) altered in quality from its natural condition, or 2) lowered in 
quality from that which is suitable for drinking and other domestic uses without treatment. The Commissioner 
may require the applicant for a permit under Section 22a-430 of the General Statutes to submit for the 
Commissioner’s approval an engineering plan showing the area1 extent of any such zone of influence. 

C. The applicant for a permit under Section 22a-430 of the General Statutes authorizing a discharge other than a 
discharge of treated domestic sewage, agricultural waste, or storm water shall delineate the zone of influence 
associated with the proposed discharge. Such zone of influence shall include all areas beneath which the 
ground water which is or may be affected in quality by such discharge. The Commissioner may require that 
such zone of influence extend to a receiving water body with a classification of B or SB. 

D. The Commissioner may require the applicant for a permit under Section 22a-430 of the General Statutes to 
demonstrate that he has acquired rights to the zone of influence of the proposed discharge. Acquisition of 
such rights means that the applicant owns the land overlying such zone, has obtained an easement with respect 
to such land and has recorded such easement in the applicable Town Clerk’s office, or otherwise controls such 
zone to the Commissioner’s satisfaction. Any such easement or G other control mechanism shall: 1) provide the 
applicant with the exclusive right to use the ground water in such zone and such right to enter the land 
overlying such zone as the Commissioner deems necessary to accommodate monitoring or remediation, and 2) 
assure that the ground water within such zone will not be used for potable water supply. 

E. The delineation by a Section 22a-430 permit applicant of the zone of influence of a proposed waste discharge 
indicates that the underlying ground water may not be suitable for human consumption or other uses. 
Installation of a withdrawal well in or near such a zone of influence may result in an induced flow of polluted 
ground water to such well. When reviewing an application to withdraw groundwater pursuant to Connecticut’s 
Water Diversion Policy Act, General Statutes Sections 22a-365 et seq., the Commissioner considers the 
potential impacts on water quality attributable to induced flow of polluted water from a zone of influence 
associated with a waste discharge. 

GWll. The Department’s classification of ground water, whether as GB, GC, or otherwise, conveys no right to degrade that 
ground water or to utilize less effective treatment measures than those utilized for discharges to groundwater designated 
for use as potable water. Domestic sewage shall be given the same treatment regardless of the classification of the 
groundwater to which such sewage is discharged. 

GW12. The Commissioner applies the following policies in reviewing applications under Section 22a-430 of the 
General Statutes to discharge waste to ground water: 

A. Class GAA Ground Waters: The Commissioner does not issue permits authorizing a discharge to class GAA 
ground water unless such discharge is of treated domestic sewage-as defined in Section 22a-430-l of the 
Regulations of Connecticut State Agencies, waste generated by certain agricultural practices, certain water 
treatment waste waters from public water supply treatment systems, or certain minor cooling waters or clean 
waters. If a GAA area is within an Aquifer Protection Area designated in accordance with Section 22a-354 of the 
General Statutes, the Commissioner does not issue permits authorizing a groundwater discharge that conflicts 
with any regulation adopted pursuant to Section 22a-354(i) of the General Statutes 

B. Class GAAs Ground Waters: The Commissioner does not issue permits authorizing a discharge to class GAA 
ground water unless such discharge is of treated domestic sewage as defined in Section 22a-430-1 ofthe 
Regulations of Connecticut State Agencies, waste generated by certain agricultural 
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practices, certain water treatment waste waters from public water supply treatment systems, or certain minor 
cooling waters or clean waters. If a GAAs area is within an Aquifer Protection Area designated in accordance 
with Section 22a-354 of the General Statutes, the Commissioner does not issue permits authorizing a 
groundwater discharge that conflicts with any regulation adopted pursuant to Section 22a-354(i) of the General 
Statutes. 

C. Class GA Ground Waters: The Commissioner does not issue permits authorizing a discharge to class GA 
ground water unless such discharge is allowed under subparagraph (A) of this standard or is a discharge from a 
septage treatment system or of other wastes that are predominantly human, plant, or animal in origin so long as 
any such wastes are of natural origin, easily biodegradable and, if properly managed, pose no threat of pollution 
to the ground water. The ground water plume generated by a discharge of septage treatment system must 
terminate in a stream with classification of B or SB unless the permittee treats the discharge in a manner which 
the Commissioner determines is adequate to maintain class A water in the receiving stream. 

D. Class GB Ground Waters: The Commissioner may issue permits authorizing a waste discharge to class GB 
ground water if such discharge would be allowable in a GA area under subparagraph (C) of this standard or if 
such discharge meets all of the following criteria: 

(9 The Commissioner has determined that such waste is generated by a source which is unlikely to 
produce persistent pollutants or pollutants that do not biodegrade in soil. 

(ii) The waste will be treated as necessary to render it amenable to attenuation by the receiving soil so that 
the groundwater will not be impaired. 

(iii) Such discharge otherwise conforms with all applicable legal requirements and standards. 

E. Class CC Ground Waters: The Commissioner may issue permits authorizing a discharge to class GC ground 
water of any material, provided such discharge otherwise conforms with all applicable legal requirements and 
standards. 

GW13. The Commissioner may issue a permit authorizing a discharge of material to ground water, even if such discharge would 
be inconsistent with subparagraph (A), (B), (C), or (D) of Standard GWl2, provided such discharge otherwise conforms with all 
applicable legal requirements and standards, is necessary to remediate groundwater pollution, and is treated or managed such 
that, to the maximum extent practicable, the discharge does not impair public health or the environment. 

V. G ROUND ATE C ASSlFICATIONSANDCRlTERIA W R L 

CLASS GAA 

Designated Uses: Existing or potential public supply of water suitable for drinking without treatment; baseflow for 
hydraulically-connected surface water bodies. 

CRITERIA 

Parameter Criterion 

1. Dissolved Oxygen 
2. Oils and grease 
3. Color and turbidity 
4. Colifotm bacteria 
5. Taste and odor 
6. PH 
7. Chemical constituents 

As naturally occurs. 
None other than of natural origin. 
None other than of natural origin. 
None other than of natural origin. 
None other than of natural origin. 
As naturally occurs. 
As naturally occurs. 
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Sub-Classifications of Class GAA 

Ground water used or which may be used for public supplies of water suitable for drinking without 
treatment; ground water in the area that contributes to a public drinking water supply well; and ground 
water in areas that have been designated as a future water supply in an individual water utility supply 
plan or in the Area wide Supplement prepared by a Water Utility Coordinating Committee pursuant to 
Title 25 of the General Statutes. 

GAA Ground water that is tributary to a public water supply reservoir. 

CLASS GA 

Designated Uses: Existing private and potential public or private supplies of water suitable for drinking without 
treatment; baseflow for hydraulically-connected surface water bodies. 

Parameter Criterion 

1. Dissolved oxygen 
2. Oils and grease 
3. Color and turbidity 
4. Coliform bacteria 
5. Taste and odor 
6. PB 
7. Chemical constituents 

As naturally occurs. 
None other than of natural origin. 
None other than of natural origin. 
None other than of natural origin. 
None other than of natural origin. 
As naturally occurs 
As naturally occurs. 

CLASSIFICATIONS 

GA Ground water within the area of existing private water supply wells or an area with the potential to 
provide water to public or private water supply wells. The Department presumes that ground water in 
such an area is, at a minimum, suitable for drinking or other domestic uses without treatment. 

Designated Uses: 
CLASS GB 

Industrial process water and cooling waters; baseflow for hydraulically-connected surface water 
bodies; presumed not suitable for human consumption without treatment. 

CRITERIA 

Ground waters of this class are assumed by the Department to be degraded due to a variety of pollution sources. No specific 
groundwater quality criteria apply except those that may be promulgated as part of the Site Remediation Regulations required by 
Section 22a-133k of the General Statutes 

. 

CLASSIFICATIONS 

GB Ground water within a historically highly urbanized area or an area of intense industrial activity and 
where public water supply service is available. Such ground water may not be suitable for human 
consumption without treatment due to waste discharges, spills or leaks of chemicals or land use 
impacts. 
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CLASS K 

Designated Uses: Assimilation of discharges authorized by the Commissioner pursuant to Section 22a-430 of the General 
Statutes. 

CRITERIA 

No quantitative criteria are specifically determined until such time as a person applies to the Department under Section 22a-430 of 
the General Statutes to discharge leachate to ground water. The most important consideration in making a determination to 
classify ground water as GC is the impact of any authorized ground water discharges on adjacent surface waters. 

CLASSIFICATIONS 

Gc Ground water to which the Commissioner has authorized a discharge under Section $22a 430 of the 
General Statutes. In the course of applying for Section $22a-430 authorization, the permittee performed 
all necessary hydrogeologic studies, secured legal rights to all affected ground waters, and complied 
with all other requirements of Connecticut’s Water Quality Standards and any other applicable law. 
Ground waters classified as GC are not suitable for development of public supplies of potable water. 

APPENDIX A 

CONNECTICUT ANTI-DEGRADATION IMPLEMENTATION POLICY 

I. PURPOSE The purpose of this document is to establish implementation procedures to carry out Connecticut’s anti-degradation 
policy as required by the Federal Clean Water Act (40 CFR 13 1.12) and stated in Connecticut Water Quality Standards 2 through 
5. The anti-degradation policy requires the maintenance and protection of water quality in high quality waters. . 

II. APPLICABILITY. The procedures outlined in this policy would apply to any proposed new or increased discharge to the 
surface waters of the state or any activity requiring a permit pursuant to Chapters 440,446i-k, and 368 of the Connecticut General 
Statutes or requiring Water Quality Certification pursuant to Section 401 of the Clean Water Act. 

III. SURFACE WATER RESOURCES TO BE MAINTAINED AT EXISTING HIGH OUALITY. No permit or certification may be 
issued for any discharge or activity in the following waters: 

I) Outstanding National Resource Waters 

Where high quality waters constitute an outstanding National resource, such as waters of National and State parks, 
wildlife refuges, and waters of exceptional recreational or ecological significance, that water quality shall be maintained 
and protected. The lowering of water quality is prohibited in Outstanding National Resource Waters except where limited 
‘activities will result in only temporary or short term insignificant changes in water quality. 

2) Class A or AA waters 

unless: 

(a)(l) a temporary discharge is necessary to remediate an existing surface or groundwater pollution problem or 
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(a)(2) the discharge consists of clean water, treated backwash waters from public or private drinking water treatment 
systems or dredging and dredged material dewatering operations and does not result in violation of Class A or 
AA standards; 

@I for nonpoint source discharges, appropriate Best Management Practices as determined by the Commissioner 
are employed; and 

(cl in all cases the Commissioner finds that existing or designated uses will be protected fully. Existing uses are 
defined in 40 CFR 13 1.12 those which have occurred on or after November 28. 1975. 

3) High quality Class B or SB water resources are those with existing quality better than established standards for that class 
and which meet all designated use goals. These waters will be maintained at their existing high quality, 

unless 

(4 the Commissioner finds, after adequate opportunity for intergovernmental and public participation, that 
allowing lower water quality is necessary to accommodate overriding State economic or social development in 
accordance with paragraph IV.2 of this document or 

(b) the Commissioner finds that the resulting change in water quality is not significant in accordance with 
paragraph IV. I of this document; and, 

Cc) in all cases, the Commissioner finds that existing and designated uses will be protected fully 

IV. ANTI-DEGRADATION EVALUATION PROCEDURES FOR CLASS B AND SB WATER RESOURCES 

1) Determination of sianificant lowering of water auality - The Commissioner will make a determination of whether a 
proposed discharge or activity will result in a significant change in water quality by utilizing all available data and the 
best professional judgement of Department staff. Factors to be considered in making this determination include, but are 
not limited to: 

(4 percent change in a water quality parameter; 

quality and value of the resource; 

(c> cumulative impact of discharges and/or activities on water quality; 

(4 impact on aquatic biota and habitat; 

(e) eutrophic impacts, 

impact on existing, designated, and potential uses: and 

k) percent of remaining assimilative capacity for the water resource. 

2) Determination that allowinP lower water aualitv is necessarv to accommodate overridina economic and social 
develonment - If it is determined that a proposed discharge or activity will result in a significant lowering of water quality 
in a high quality Class B or SB water resource, no permit or certification will be issued unless the Commissioner finds that 
allowing lower water quality is necessary to accommodate overridine economic and social develooment which the 
Commissioner has determined is clearly in the public interest, and that existing uses will be protected fully, 
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(4 The proposed lowering of water quality will be found to be necessarv only if the applicant demonstrates to the 
satisfaction of the Commissioner that: 

. alternatives are not technologically feasible, or 

. applicable pollution control alternatives are prohibitively expensive. 

Alternatives studied should include but are not necessarily limited to: 

. alternative discharge locations 

. reduction in scale of the project 

. pollution prevention measures 

. water recycle or reuse 

. process changes and/or innovative technology 

. improved operation and maintenance of existing facilities 

(b) The burden of proof is on the applicant to show the overriding economic or social benefits to the State which 
will result from the proposed activity, including any mitigation. The applicant shall also discuss the loss or 
reduction of natural resource benefits associated with lower water quality. These benefits include but are not 
limited to active and passive recreation, aquatic life, aquatic habitat including riparian vegetation and intrinsic 
values such as aesthetic appreciation of the water resource. 

3) As required by WQS (4) the Commissioner shall require the highest statutory and regulatory requirements for all new 
and existing point sources. All cost-effective and reasonable Best Management Practices for nonpoint source discharges 
must be utilized. 

4) The Commissioner may periodically review available treatment technology and reconsider any prior decisions in 
accordance with Section 22a-431 of the General Statutes. 

5) Public Particioation - Anti-degradation issues will be evaluated in conjunction with permit or certification issuance 
described in Section 11 above. For activities where anti-degradation applies, the Public Notice for the proposed activity 
will contain the Commissioner’s finding regarding compliance with the anti-degradation policy. 

6) The Commissioner may take into consideration all other mitigating factors not included within these procedures in -. 
making a decision. 
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APPENDIX B 

GUIDELINES FOR USE OF CRITERIA FOR INDICATOR BACTERIA 

The indicator bacteria criteria established in Connecticut’water Quality Standards identify the minimum requirements for sanitary 
quality necessary to support the uses designated for each Class of waters. Three uses in particular are sensitive to bacterial 
contamination; drinking water SUDD~V. shellfish harvesting, and contact recreation (bathing). Three groups of indicator bacteria, 
total colifonn, fecal coliform, and Enterococci, are used in Connecticut Water Quality Standards to establish the sanitary quality of 
waters relative to the support of these designated uses. The results of bacteriological analysis of a water sample also depends to 
a degree on the methodology used to determine bacterial densities. In practice, both the indicator organism and the method of 
measurement must be known to make valid assessments of sanitary quality. 

Water Quality Classifications for individual waterbodies are reviewed approximately every three years at which time all available 
water quality monitoring data is considered. Public input is also solicited and considered in determining the appropriate 
Classification to identify current quality and future quality goals. Nevertheless, the Water Quality Classificationmav not be an 
accurate representation of the current water quality conditions at any particular site. For this reason, the Water Quality 
Classification should not be considered as a certification of quality by the State or an approval to engage in certain activities such 
as swimming or shellfish harvesting. 

Total colifonn bacteria have traditionally been widely used as surrogates for pathogenic organisms normally associated with 
sewage to indicate the possible contamination of surface and ground waters including evaluation of the sanitary quality of 
drinking water. However, total coliform bacteria also originate in the intestines of other warm blooded animals. as well as sources 
which have little sanitary significance such as plants and soils (see also Standard 22). The Public Health Code, adopted pursuant 
to Section 19-13 of the Connecticut General Statutes, establishes sanitary criteria for untreated drinking water supplies based on 
total coliform densities determined using the Membrane Filter method described in the most recent edition of Standard Methods. 
The Connecticut Department of Health Services is designated as the lead agency with the authority to regulate the sanitary 
quality of public drinking water supplies and certify laboratories for analysis of the sanitary quality of surface and ground waters. 

Fecal colifonn bacteria comprise a portion of the total coliform group and may be more specific to bacteria of sanitary significance. 
Fecal coliform density as determined using the Multiple Tube Fermentation method has been designated as the preferred means 
of assessing the sanitary quality of marine waters with respect to shellfish harvesting. Public Act 89-32 1 assigns to the 
Department of Agriculture, Aquaculture Division (DA/AD) the responsibility for regulating the harvesting of shellfish in 
Connecticut waters. Consistent with this authority, the DA/AD has begun the process of classifying shellfish growing areas with 
respect to authorized use and sanitary quality in accordance with Federal regulations. The DA/AD has established shellfish 
growing area classifications (following table) based in part on monitoring of fecal coliform densities consistent with Interstate 
Shellfish Sanitation Conference (ISSC) National Shellfish Sanitation Promam Manual of Onerations. Parts I and II. 

Additional information on the shellfish growing area classifications used by DA/AD for regulation of shellfish harvesting is 
provided in the tables which follow. Due to differences in the procedures used to classify waters, some inconsistencies may exist 
between the Connecticut Water Quality Classification adopted by DEP and the DA/AD Classification of shellfish growing areas. 
For example, the DA/AD may classify an area as PROHIBITED due to a lack of sufftcient monitoring data to satisfy federal/lSSC 
mandates when, in fact, actual water quality would not result in contamination of the shellfish resource. In this instance, the 
shellfish classification does not accurately reflect true water quality conditions but rather indicates a shortfall in State and local 
resources to conduct monitoring. Situations may also arise in which monitoring to verify sanitary quality conducted by DA/AD 
and local authorities may uncover an area of previously unknown contamination. Here the DEP Water Quality Classification must 
be revised to reflect actual quality and corrective actions implemented to restore the use of the area for shellfishing. Each triennial 
revision of the Water Quality Classifications for marine waters will reduce the number of both types of inconsistencies as more 
direct and intensive monitoring data for Long Island Sound waters is available. 
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EnterococG have been adopted by the DEP and the Department of Health Services (DHS) as the preferred indicator for evaluation 
of the sanitary quality of established bathine waters. Enterococci are a subgroup of the fecal streptococci group and are more 
fecal specific than other commonly used indicators such as total colifomr or fecal coliform bacteria. However, they also can be 
found in domestic animals and birds as well as humans. The local Director of Health is responsible for determining the sanitary 
quality of bathing waters and closure of waters found not to meet minimum criteria. Enterococci densities are determined using the 
Membrane filter method using mE agar as described in Test Methods for Escherichia coli and Enterococci in Water bv the 
Membrane Filter Procedure (USEPA 600/4-85/076). Procedures for monitoring and closure of bathing areas by Local Health 
Authorities are specified in Guidelines for Monitoring Bathine Waters and Closure Protocol, adopted jointly by DEP and DHS in 
May 1989. 

Prior to this revision, the Water Quality Standards included a fecal colifotm criteria for evaluation of the sanitary quality of fresh 
waters as related to use for contact recreation. This criteria is now being replaced with a criteria for established bathing areas 
which utilizes Enterococci as indicator organism. The old fecal coliform criteria, however, is being retained as a guideline for 
evaluation of the general sanitary quality of waters relative to maintaining all designated uses for Class B waters: 

Fecal coliform shall not exceed a geometric mean indicator density of 200/1OOml in any group of samples nor shall greater 
than 10% of samples exceed 400/lOOml. 

A fecal coliform guideline is desirable for several reasons. First, fecal coliform is a more general, broad-based indicator of sanitary 
quality than Enterococci and may be more useful in identifying and locating sources of sewage contamination in certain 
situations. Also, there exists a large body of historical monitoring data for fecal coliform densities in surface waters which can be 
useful in monitoring trends in surface water quality. Facilities which treat sanitary waste use fecal coliform density as a measure of 
disinfection efficiency. Currently the NPDES discharge permits for all sewage treatment plants in Connecticut include limits on 
fecal coliform density in the effluent as a means of ensuring that adequate disinfection has taken place prior to discharge. Finally, 
due to the more widespread past use of the fecal coliform analysis in comparison to the Enterococcal test, the Fecal coliform 
guideline provides a useful monitoring device during the transition period to greater reliance on the Enterococcial test for sanitary 
quality. 

BACTERIAL INDICATORS OF SANITARY QUALITY FOR DESIGNATED USES 
ESTABLISHED IN CONNECTICUT WATER QUALITY STANDARDS 

DESIGNATED USE 

Drinking water supply suitable 
for drinking following disinfection 
and chemical treatment. 

Contact Recreation Established 
bathing wafers 

Shellfish Growing Areas for Direct 
Consumption (DA/AD Classified 
as APPROVED) 

Shellfish Growing Areas for 
Indirect Consumption following 
transfer to a Depuration Plant or 
DA/AD approved Area for 
purification. (DA/AD Classified as 
RESTRICTED-DEPURATION) 

CLASSES INDICATOR 

AAA Total Coliform 
WV 

AB Enterococci 
SA SB WF) 

SA Fecal Colifonn 
W’W 

SB 
SB/SA 

Fecal Coliform 
W’N) 

INDICATOR BACTERIA CRITERIA 

Shall not exceed a monthly moving average of 
100/l 00 ml for the most recent 12 months. No 
individual sample shall exceed SOO/lOO ml. 

Shall not exceed a geometric mean indicator 
density of 33/l 00 ml. No single sample 
shall exceed 61/100 ml. 

Shall not exceed a geometric mean of 14 MPN/lOO 
ml. No more than 10% of samples shall exceed 43 
MPN/lOO ml. 

Shall not exceed a geometric mean of 88 MPN/lOO 
ml. No more than 10% of samples shall exceed 
260 MPN/lOO ml. 
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DESIGNATED USE CLASSES INDICATOR 

Shellfish Growing Areas for SB Fecal Coliforrn 
Indirect Consumption following SBISA NW 
transfer to an DA/AD Approved 
area for purification. (DA/AD 
Classified as RESTRICTED RELAY) 

Shellfish Growing Areas for SC&A 
certain aquaculture operations SC&B 
only. (DA/AD Classified as SD&A 

Fecal Coliform 
NW 

PROHIBITED) 

Annroved 

Restricted- 
Denuration 

Restricted- 
&&g 

Prohibited 

SDISB 

INDICATOR BACTERIA CRITERIA 

Criteria established on a site-specific basis by 
DA/AD following a sanitary survey. 

Does not meet SB criteria. Sanitary survey 
indicates that transfer of shellfish to DA/AD 
Approved Area will not be an effective means of 
protecting human health from possible adverse 
effects. 

SHELLFISH GROWING AREA CLASSIFICATIONS 
ESTABLISHED BY 

THE CONNECTICUT DEPARTMENT OF AGRICULTURE / AQUACULTURE DIVISION 

Approved by the DA/AD for growing or harvesting shellfish for direct marketing as licensed by DA/AD and 
recreational shellfishing. Classification is determined through a sanitary survey’ conducted by DA/AD with 
local assistance. May be temporarily closed during a public health emergency is declared resulting from, for 
example, a hurricane or flooding. 

Use is restricted to harvesting of shellfish by DA/AD licensed operators for transfer to a Depuration Plant or to 
an Approved Area for purification, These shellfish may not be directly marketed or consumed prior to the 
purification process. These areas require sanitary surveys and must meet specified bacteriological standards. 

Use is restricted to harvesting of shellfish by DA/AD licensed operators. Shellfish must be transferred to an 
Approved Area for natural purification prior to marketing and consumption. Transfer to a depuration plant is 
not allowed. A sanitary survey is required. 

Harvesting of shellfish is prohibited except for certain aquaculture operations licensed by DA/AD such as 
harvesting of seed oysters for transplant to clean growing areas. This classification results from the presence of 
conditions that could pose a health hazard such as severe pollution or marine biotoxins. The DA/AD may also 
prohibit shellfishing in areas where insufficient sanitary survey and water quality information exist to establish 
an appropriate classification. 

Conditional Use 

The DA/AD may classify certain shellfishing areas as Conditionally Approved or Conditionally Restricted if it is determined by 
the DA/AD that the area will meet the criteria established for an Approved or Restricted classification for a predictable period. A 
conditional classification may be based on seasonal, meteorological or wastewater treatment plant performance characteristics 
which can be related in a predictable way to the sanitary quality of the shellfish growing area. If the conditions established by 
DA/AD are met, the area can be used for shellfish harvesting (either Approved or Restricted as Classified); if the conditions are 
not met, shellfish harvesting in the area would be prohibited until conditions improve. Water Quality Classifications for marine 
waters which are conditionally classified by DA/AD are determined on a case-by-case basis by DEP taking into consideration the 
cause and frequency of any restrictions on use. 
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. A sanitary survey, as referenced here, consists of a shoreline survey to identify and assess potential pollution 
sources, meteorological effects, water quality examination and assessment using prescribed standards, and 
corrective action where necessary. Sanitary surveys are required for all shellfish growing area classifications with 
the exception of PROHIBITED. 

APPENDIX C 

DEFINITIONS 

Acute Toxicity 

Ambient 

Anti-degradation 

Adverse effect such as mortality or debilitation caused by a brief exposure to a relatively high 
concentration of a toxic substance. 

Normally occurring conditions in a waterbody. 

A statement of practice required by federal law which prohibits a state from lowering surface 
water quality classifications or standards in order to accommodate new or increased 
wastewater discharges or land use practices which impact a particular water course. The state 
must attain, and maintain the most sensitive existing and potential use for a respective 
waterbody. 

Arithmetic Mean The average, calculated by dividing the sum of all values by the number of values to be 
averaged. 

Benthic Refers to organisms or material associated with the bottom of watercourses. 

Benthic Macroinvertebrates Animals large enough to be seen by the unaided eye and can be retained by a U.S. standard 
No. 30 sieve (28 meshes per inch, 0.595 mm openings). They must live at least part of their life 
cycle within or upon submerged substrates in a body of water. These animals usually consist 
of the aquatic life stages of various insects and arthropods, molluscs, leeches and worms. 
The benthic community is widely used for the environmental assessment of flowing waters. 
The structure of this community is a function of environmental conditions during the life span 
of the organisms. Consequently, community structure can be altered by the effects of 
pollution, including intermittent events which could be easily missed by conventional 
chemical/physical indicators. The well-being of the benthic community is frequently reflected 
in the well-being of higher forms of aquatic life, such as fish. 

Best Management Practices Those practices which reduce pollution of the waters of the state and which have been 
determined by the Commissioner to be acceptable based on, but not limited to, technical, 
economic and institutional feasibility. 

Bioaccumulate The uptake and retention of substances by an organism from its surrounding medium and/or 
from food. 

Bioconcentrate The uptake and retention of substances by an organism from its surrounding medium to 
levels which exceed the concentration of that substance in the medium. 

Chronic Toxicity Adverse effect, such as reduced reproductive success or growth, poor survival of sensitive 
life stages which occurs as a result of exposure to relatively low concentrations of a toxic 
substance. 
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Classifications 

Clean Water 

Coastal and Marine Waters 

Commissioner 

Criteria 

Department 

Depuration 

Designated Use 

Discharge 

Discharge Toxicity 
Evaluation 

Domestic Sewage 

Dredging 

Effuent 

Eutrophication 

Designation of the proposed uses of surface and ground waters with alphabetic character. 
Where classifications appear in two sections separated by a diagonal line, the first 
classification indicates existing use or general quality and the second classification indicates 
the water use goal. 

Water, which in the judgement of the Commissioner, is of a quality substantially similar to 
that occurring naturally in the receiving stream under consideration; e.g., Clean water may 
include minor cooling waters, residential swimming pool water, and stormwater. Best 
Management Practices or other treatment may be required. 

Those waters generally subject to the rise and fall of the tide and as defined by Section 22a-93 
of the Connecticut General Statutes as amended. 

Commissioner of Environmental Protection 

Elements of Connecticut’s W,ater Quality Standards, expressed in parameters and their 
constituent concentrations, levels, or by narrative statements, representing a quality of water 
that supports a particular designated use. 

The Connecticut Department of Environmental Protection. 

Controlled shellfish purification process where a controlled environment is used to reduce the 
level of bacteria and viruses in shellfish. The process usually includes a fixed structure 
having a specified water circulation and disinfection system, together with designed tanks 
and racks. 

Those uses specified in Connecticut’s Water Quality Standards for each surface watercourse 
or ground water area, whether or not they are being attained. 

Defined in Sec. 22a-423 as ” . . the emission of any water, substance or material into the 
waters of the state, whether or not such substance causes pollution.” 

A structured scientific analysis of the toxic strength and discharge rate of a treated 
wastewater effluent relative to available dilution in the receiving waterprepared as described 
in the Department’s guidance document, Guidelines for Prenaration of Discharee Toxicitv 
Evaluations. An analysis typically contains data and supporting information on receiving 
waterbody characteristics and recommendations regarding possible approaches to reduce 
effluent toxicity and in-stream toxic impacts resulting from the discharge. 

Waste water which consists of water and human-excretions or other waterborne wastes 
incidental to the occupancy of a residential building or a non-residential building but not 
including manufacturing process water, cooling water, wastewater from water softening 
equipment, commercial laundry wastewater, blowdown from heating or cooling equipment, 
water from cellar or floor drains or surface water from roofs, paved surfaces, or yard drains, 

The excavation, removal or dispersal of sediments. 

Treated waste process waters or cooling waters discharged from a waste treatment or 
manufacturing facility. 

The process of enrichment of surface waters with plant nutrients which may cause nuisance 
algae blooms and excessive growth of aquatic weeds. 
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Existing Uses 

Functional Feeding Group 

Geometric Mean 

Ground Waters 

Ground Water of Natural 
Quality 

High Quality Waters 

Indigenous 

Invertebrates 

Lentic 

Lotic 

Most Sensitive Use 

Moving Average 

MSD 

Natural Origin 

Non-point Source 

Point Sources 

Prudent 

Those uses actually attained in the water body on or after November 28, 1975, whether or not 
they are included in the Water Quality Standards. 

General category of benthic macroinvertebrates based on feeding mechanisms. 

Also referred to as the log mean, it is a measure of central tendency calculated by taking the 
anti-log of the mean of the logarithms of the values to be averaged. 

Waters flowing through earth materials, beneath the ground surface 

Means ground water which is free from pollution by solid waste, wastewater 
discharges, chemical spills and leaks pesticides or other anthropogenic sources of water 
pollution except for acid rain. 

Waters of a quality which exceed established standards for the respective Class. May 
sustain a sensitive use which is designated for a higher Class. Refer to Standard number 2 

Animal or plant life which are naturally occurring inhabitants of a certain geographic region 

Animals lacking a backbone. 

Standing water environments, such as lakes and ponds. 

Refers to flowing water habitats, as in streams or rivers. 

The water use (drinking, swimming, boating, fish and aquatic life propagation, irrigation etc.) 
which is most susceptible to degradation by a specific pollutant. (e.g. Bacterial contamination 
can preclude swimming but not fish production; copper concentrations as low as 20 parts per 
billion (ppb) may adversely affect sensitive species of fish and aquatic life while drinking 
water quality is not affected until copper concentrations approach the secondary drinking 
water Maximum Concentration Level (MCL) of 1,000 parts per billion). 

Mean of consecutive values in a time series of a specified duration. For example, a 12 month 
moving average is calculated by averaging the monthly values for a parameter for the most 
recent 12 consecutive months. It is called a moving average since as time progresses and 
more new values are available, old values are dropped resulting in an average which is always 
based on 12 consecutive monthly values. 

Marine Sanitation Device. Devices installed or used on watercrafi for the collection, treatment 
and disposal of human wastes. 

-. 

The natural ambient background level that has been measured. 

Wastewaters, leachate or runoff which originate from diffuse sources or widespread areas. 
For example: soil erosion from construction sites. 

Treated or untreated wastewater discharges from manufacturing or sewage treatment works 
which are conveyed to their discharge point within discrete, readily identifiable pipes or 
conduits or are emitted through some other similar single point. For example, an outfall pipe 
from a sewage treatment plant. 

Means reasonable, after taking into consideration cost. in light of the social and 
environmental benefits. 
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Recreational Use 

Sediments 

Sewage 

Streamflow Regulation 

Taxon (pi. Taxa) 

Technically Practicable 

Based Treatment 

Tidal Wetlands and Creeks 

Toxic Substance 

Transplantation 

Trophic Conditions 

Use Attainability Analysis 

Waters of the State 

Water Quality 

Water use which involves active or passive leisure activities such as fishing, swimming. 
boating, and aesthetic appreciation. 

Any natural or artificial materials which constitute all or part of the banks. bed or bottom of an 
intermittent or perennial watercourse. 

Defined in Sec. 22a-423 as, “human and animal excretions and all domestic and such 
manufacturing wastes as may tend to be detrimental to the public health.” 

Control of the rate of stream discharge by means of dams withdrawals, or diversion of water 
which might otherwise impede the flow of water in a watercourse. 

Refers to a biological classification category, usually the finest division attainable in current 
taxonomy. Most benthic organisms are identified to genus or species. 

Means, with respect to remediation, the greatest degree of remediation that can be achieved 
using sound engineering and hydro geologic practices. 

301(b) and 304(b) ofthe Federal Water Pollution Control (Clean Water) Act. The level and 
type of treatment required is based on the manufacturing process used and type of waste 
generated. 

Defined in Section 22a-29 of the Connecticut General Statutes as those areas which border on 
or lie beneath tidal waters. 

Any substance which can adversely affect the survival, growth or reproduction of fish, other 
forms of aquatic life or humans exposed to the substance either by direct contact or through 
consumption of aquatic organisms. 

Harvesting shellfish from designated closed areas, transporting and placing the shellfish onto 
other designated areas for propagation, growth, purification or transfer to an approved 
depuration plant. 

The state of enrichment of a waterbody with plant nutrients. 

A structured scientific assessment of the factors affecting the attainment of a watercourse 
designated use which may include physical, chemical, biological and economic factors. The 
analysis process is defined in: the Revised Water Quality Standards Regulations published in 
the Federal Register (48 FR 5 1400, November 8, 1983). Additional guidance regarding 
preparation of Use Attainability Analyses is contained in Chapter 3 of the Water Quality 
Standards Handbook (EPA - 1983) and Technical Support Manual: Water Body Surveys and 
Assessments for Conducting Use Attainability Analyses (EPA Office of Water, November 
1983). 

Defined in Sec. 22a-423 as, ” . all tidal waters, harbors, estuaries, rivers, brooks, 
watercourses, waterways. wells, springs, lakes, ponds, marshes, drainage systems, and all 
other surface or underground streams, bodies or accumulations of water, natural or artificial, 
public or private, which are contained within, flow through or border upon this state or any 
portion thereof.” 

Water Quality A statement of the physical, chemical and biological characteristics of surface 
or ground waters. 
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Water Quality Based Additional waste treatment defined under the provisions of Section 302 of the Clean Water 
Treatment Act when technology based treatment is not sufficient to protect water quality. 

Water Quality Limited 
Segment 

Any segment of a watercourse where it is known that water quality does not meet applicable 
standards and/or is not expected to meet applicable water quality standards even after the 
application of technology based effluent limitations. 

Water Quality Standards Provisions of state and federal law which consist of designated use or uses for the state’s 
waters and water quality criteria which will support those uses. 

Zone of Influence Spatial area or volume of receiving water flow within which some degradation of water quality 
or use impairment is anticipated to occur as a result of a pollutant discharge. May be used to 
describe an area impacted by thermal, conventional, or toxic pollutants. 

Zone of Passage Spatial area or volume of flow within which the concentration of toxic chemicals and for 
temperature elevations are below levels which would impede or prohibit the passage of free 
swimming and drifting aquatic organisms. 

7010 (Seven-day, Ten-year low flow) - lowest 7 consecutive day mean stream discharge with a 
recurrence interval of ten ( 10) years. 
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APPENDIX D 

NUMERICAL CRITERIA FOR TOXIC POLLUT’ANTS 
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REVISED APRIL 1997 
APPENDIX D 

NUMERICAL WATER QUALITY CRITERIA FOR CHEMICAL CONSTITUENTS (‘) 

Concentrations in ug/L 
Aauatic Life Criteria Human Health Criteria 

Freshwater Saltwater Consumption of: 
Compound Acute (2’ Chronic (3’ Acute (2’ Chronic (3’ Organisms Only Water and Health 

Organisms Designation (4) 

Toxic Metals (‘, Cyanides 

Antimony --- --- --- --- 4300 14 TT 

Arsenic (Tri) 360 190 69 36 .I4 .018 A 

Beryllium --- --- _-- --- .I3 .0077 TT 

Cadmium 1.80 .62 42 9.3 170 16 TT 
I I 

Chromium (hex) 15 10 1100 50 3,400 170 TT 

chromium (tri) 310 103 --- --- 670,000 33,000 TT 

Copper 14.3 @’ 4.8 (” 2.4 2.4 -__ 1300 TT 

Copper (site-specific)(*) 25.7 18.1 --- __- --- 1300 TT 

Cyanide (HCN + CN-) 22 5:20 1 I 220,000 700 TT 

Lead 
I I 

30 1.2 210 8.1 -_- 50 TT 

Mercury 2.1 .O 12 (total) 1.8 ,025 (total) .15 .I4 ‘L-T-HB 

Nickel 788 88 74 8.2 4,600 610 TT 
I I 

Selenium 20 (total) 5 (total) 290 71 1 6,800 100 IT 

silver 1.02 --- 1.96 . --- 65,000 105 7-r 

lllalhm -_- v-m --- --- 6.3 1.7 IT 

zinc 63.6 58.2 90 81 --- --- -l-r 
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Compound 

Volatiles 

nauanc Lne Lnrena Human neann Lnrena 
Freshwater Saltwater Consumption of: 

Acute Chronic Acute Chronic Organisms Only Water and Health 
Organisms Designation 

Acrolein --_ __- --- __- 780 320 TT 

Acrylonitrile --- --- --- --- .66 ,059 C 

--- --- --- 
I 

71 1.2 A 
I 

Bromoform --- --- --- ___ 360 4.3 C 

Carbon Tetrachloride --- --- --- ___ 4.4 .25 C 

I Chlorobenzene 
I 

--- --- --- ___ 
I 

21,000 680 TT 
I 

Chlorodibromomethane - - - --- ___ ___ 34 .41 C 

Chloroethane --- --- --- --- --- --- --- 

I Chloroform 1 - - - _ - - - - - - - - 1 470 5.7 C I 

Dichlorobromomethane - - - --- --- --- 22 .27 C 

1,l Dichloroethane --- --- _-_ --- --- --- ___ 
I I 

I-2-Dichloroethane --- --- --- --- 99 .38 C I 

1, I-Dichloroethylene --- --- _-- --- 3.2 0.057 C 

I ,2,T-Dichloroethylene - - - --- --- --- ___ 700 TT 

1,2-Dichloropropane --- _-- --- --- 39 0.52 TT 

1,3-Dichloropropylene - - - --- --- ___ 1,700 10 TT 

Ethylbenzene 
I 

--- --- ___ ___ 29,000 3,100 TT 

Methyl Bromide --- ___ --- -_- 4,000 48 TT 

Methyl Chloride --- --- _-- ___ 470 5.7 TT 

Methylene Chloride --- --- --- --- 1,600 4.7 C 

1,1,2,2-Tetrachloroethane - - - --- --- --- 11 .17 C-HB 
I I 

Tetrachloroethylene --- --- --- --- 8.85 .8 TT 
I 

Toluene --- --- --- --- 200,000 6,800 TT 
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Compound 

Volatiles (continued) 

Aouattc Lne Lrnena Human neann Lnrena 
Freshwater Saltwater Consumption of: 

Acute Chronic Acute Chronic Organisms Only Water and Health 
Organisms Designation 

Trichoroethyiene --- --- ___ --- 81 2.7 C 

Vinyl Chloride _-- --- --- --- 525 2 C 

I GUMS : Acid Compounds 
I 

2-Chlorophenol --- --- _-- __- 2300 540 TT 

2,4-Dichlorophenol --- --- --- ___ 790 93 TT 

2,CDimethylphenol 
I I 

--- ___ --- --- __- __- --- 

3-Methyl-4-chlorophenol ___ --- --- --- - - - --- --- 

2-Methyl-4,6-Dintrophenol - - - --- --- --- 765 13.4 TT 
(=4,6 Dinitro-o-cresol) 

2,4-Dinitrophenol --- __- --- ___ 14,000 70 TT 

2-Nitrophenol --- --- --- --- --- --- ___ 

Pentachlorophenol 
I 

9.07 5.73 13 7.9 
I 

8.2 .28 C-HB 
I 

Phenol --- --- _-- --- 4,600,OOO 21,000 TT 

2,4,6-Trichlorophenol --- --- --- ___ 6.5 2.1 C-HB 

Base Neutral Compounds 

Acenaphthene --- ___ --- --- 2700 1200 I-T-HB 

Acenapthylene --- __- --- -_- .03 1 .0028 C-HB 

Anthracene --- --- --- --- 110,000 g,@o C-HB 

Benzidine --- -_- --- --- 00054 .00012 A 

.Benzo(a)anthracene --- --- --- _-- .03 1 0028 C-HB 

Benzo(a)pyrene --- __- --- --- .03 1 SKI28 C-HB 

Benzo(b)fluoranthene --- --- --- --- .03 1 .0028 C-HB 

Benzo(ghi)perylene --- --_ --- _-- .03 1 .0028 C-HB 

42 



Aauatic Life Criteria Human Health Criteria 
Freshwater Saltwater Consumption of 

Compound Acute Chronic Acute Chronic Organisms Only Water and Health Designation 
Organisms 

Base Neutral Compounds (cominued) 

Benzo(k)fluoranthene --- --- --- _-- .03 1 .0028 C-HB 

Bis(2-chloroethoxy)Methane - - - --- --- --- _-- --- --- 
I I 

Bis(2-Chloroethyl)Ether - - - --- --- --- 1.4 .03 1 C I 

Bis(2-Chloroisopropyl)Ether - - - --- ___ --- 170,000 1,400 TT 

Bis(2-Ethylhexyl)phthalate - - - _-- --- --- 5.9 1.8 C-HB 

----- 11-1 ~~~~ ~~~ ___ ___ ___ I___ --- --- 4-Bromophenyl ether 

Butyl benzl phthalate --- --- --- --- 5200 3000 T-f-HB 

2-Chloronapthalene --- --- ___ _-- 4300 1700 T-T-HB 

2-chlorophenyl phenyl ether - - - --- --- ___ ___ --- ___ 

Chrysene --- ___ --- --- .03 1 SW28 C-HB 
I I -. 

Dibenzo(a,h)anthracene - - - --- --- --- .03 1 .0028 C-HB 

1,2-Dichlorobenzene 
I I 

--- --- -_- --_ 1 17,000 2,700 T-T-HB t 

1,3-Dichlorobenzene --- --- ___ ___ 2,600 400 T-T-HB 

1,4-Dichlorobenzene --- --- _-- --- 2,600 400 T-f-HB 

3,3-Dichlorobenzidines - - - L__ __- --- ,077 .04 C-HB 
. 

Diethyl Phthalate 
1 

--- --- ___ ___ 120,000 23,000 TT 

Dimethyl Phthalate --- --- ___ ___ 2,900,ooo 313,000 TT 

Di-n-butyl Phthalate --- --- _-- --_ 12,000 2,700 T-l--HB 

Di-n-octyp phthalate ester - - - --- __- -__ ___ --- -_- 

2,CDinitrotoluene --- --- --- --- 9.1 .l I C 

2,6-Dinitrotoluene 
I 

--- --- --- _-_ 
I 

-__ --- --- 
I 

Di-n-octyl phthalate 
I I 

--- --- --- --- ___ --- ___ 
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I Aauanc Lire Lrnena Human neann Lnrena I 
Freshwater 

Compound Acute 

Base Neutral Compounds (con! inued) 

Saltwater Consumption of: 
Chronic Acute Chronic Organisms Only Water and Health 

Organisms Designation 

1,2-Diphenylhydrazine - - - --- --- --- .54 .04 C 

Fluoranthene --- --- --- --- 370 300 TT-HB 

Fluorene --- --- --- --- 14,000 1,300 C-HB 

Hexachlorobenzene --- --- --- --- 00077 .00075 C-HB 

Hexachlorobutadiene --- --- --- ___ 50 .44 C-HB 

Hexachlorocycopentadiene 
~~~ 1 - - - 

--- .___ ___ I 17,000 

Hexachloroethane --- --- --- --- 8.9 1.9 C-HB 

Indeno( 1,2,3-cd)pyrene - - - __- _-- --- .03 1 .0028 C-HB 

I 117,000 I 600 8.4 TT --- ___ 

I 
Naphthalene --- --- --- --- ___ --- --- 

Nitrobenzene --- _-- __- -__ 1,900 17 TT 
I I 

N-Nitrosodimethylamine - - - _-- --- -__ 8.1 00069 C 

N-Nitrosodi-n-propylamine - - - --- --- --- 1.4 0.005 C 

N-Nitrosodiphenylamine - - - --- ___ ___ 16 5 C 

Phenanthrene --- --- --- -__ .03 1 0028 C-HB 
I 

Pyrene __- --- --- --- 11,000 960 C-HB 1 

1,2,4-Trichlorobenzene 
I I 

- - - --- --- --- --- ___ --- 

1 Pesticides: I 

Aldrin 1.50 --- .65 --- 00014 .00013 C-HB 

Chlordane 1.20 .0043 ,045 ,004 .ooo59 .00057 C-HB 

DDT .55 ,001 ,065 .OOl sJoo59 .ooo59 C-HB 

DDD --- --- _-- --- .00084 .00083 C-HB 

DDE --- --- --- -__ .ooo59 .ooo59 C-HB 
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ti”“iiUL: ILIlt: L‘lLtxIii nlllllall ncallll LlllClla 

Freshwater Saltwater Consumption of: 
Compound Acute Chronic Acute Chronic Organisms Only Water and Health 

Organisms Designation 
Pesticides (continued) 

.00014 C 

Endosulfan(alpha) .I1 .056 .017 .0087 2.0 .93 TT 

Endosulfan (beta) .ll ,056 ,017 .0087 2.0 .93 TT 

Endosulfan Sulfate --- --- --- ___ 2.0 .93 TT 
I I 

Endrin 1 .09 .0023 .0185 0023 1 .81 .76 TT I 

Endrin Aldehyde --- --- --- --- .81 .76 TT 

Heptachlor .26 .0038 .0265 .0036 .00021 .00021 C 

Heptachlor epoxide 
I I 

.26 0038 .0265 .0036 .oool1 .00010 C 

Hexachlorocyclohexane - - - __- --- __- .013 .0039 C-HB 
(Alpha) 

Hexachlorocyclohexane (Beta) - - - --- --- ___ ,046 ,014 C-HB -. 

Hexachlorocyclohexane - - - --- --- _-_ --- -_- 
--- . ..^ 

(delta) 
Hexachlorocyclohexane 1.0 .08 .08 --- ,063 ,019 TT-HB 
(Gamma) ‘Lindane’ 
Polychlorinated Biphenyls _- - - - .014 ___ .03 .00017 00017 C-HB 

1 I 

2,3,7,8-TCDD --- --- ___ --- .OOOOOOO14 .OOOOOOO13 C-HB 

Toxaphene I .73 .21 .0002 I 00075 .00073 C-HB 

Other Substances: 

Ammonia See Table(‘) See Table(‘) See Table(‘) See Table”) --- --- 

Asbestos --- --- --- --- 7,000,000 A 
fibers/liter 

Chlorine 19 11 13 7.5 --- --- --- 
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The minimum data necessary to determine consistency with Connecticut Water Quality Standards shall be subject to the Commissioner’s discretion and may not be 
limited to or include chemical analysis results for all of the constituents listed in Appendix D. 

IADLCIYUIC3. 

I. 

2. 

3. 

4. 

Biological integrity is impaired by an exposure of one hour or longer to a concentration which exceeds the acute criteria more frequently than once every three years 
on average. 

Biological integrity is impaired when the four-day average concentration exceeds the chronic criteria more frequently than once every three years on average. 

The Commissioner will consider the following human health designations in allocating zones of influence for point source discharges: 

Criteria apply to the dissolved fraction unless otherwise noted. 

Biological integrity is impaired when the ambient concentration exceeds this value on more than 5% of days in any year. 

Biological integrity is impaired when the ambient concentration exceeds this value on more than 50% of days in any year. 

8. Site specific criteria for copper apply for the following waters: 

A: Class A carcinogen (known human carcinogen) 
TT: Threshold Toxicant, not carcinogenic 
c: Carcinogenic (probable or possible carcinogen) 
HB: High potential to bioaccumulate or bioconcentrate. 

Bantam River 
Blackbeny River 

Factory Brook 
Five Mile River 
Hockanum River 
Mill Brook 
Naugatuck River 
Norwalk River 
Pequabuck River 
Quinnipiac River 
still River 
still River 
Williams Brook 
willimantic River 

Lit&field POTW to confluence with Shepaug River 
Norfolk POTW to confluence with Roaring Brook 
North Canaan POTW to confluence with Housatonic River 
Salisbury POTW to mouth 
New Canaan POTW to mouth 
Vernon POTW to confluence with Connecticut River 
Plainfield Village POTW to mouth 
Torrington POTW to confluence with Housatonic River 
Ridgefield Brook to Branchville 
Plymouth POTW to confluence with Farmington River 
South&ton POTW to Broadway, North Haven 
Winsted POTW to confkrence with Farmington River 
Limekihr Brook to confluence with Housatonic River 
Ledyard POTW to mouth 
Stafford Springs POTW to Trout Management Area (Will&ton) 
Eagleville Dam to confluence with Shetucket River 
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9. Criteria for ammonia may be adjusted to account for seasonal variation in temperature as indicated below. Criteria values are expressed in mgL 
NH 3-N. 

Acute Toxicity 
Temperature 

OC 
0 5 10 15 20 25 30 

Freshwater (general) 

Freshwater (Salmon 

spawning) 
Estuarine (20 mgKg salinity) 

Marine (30 mgKg salinity) 

23.1 21.4 20.6 19.8 18.9 13.2 9.9 

23.1 21.4 20.6 19.8 18.9 13.2 9.9 

29.0 20.0 14.0 9.8 6.7 4.8 3.3 

31.0 21.0 15.0 10.0 7.3 5.0 3.5 

Chronic Toxicity 
Temperature 

OC 
0 5 10 15 20 25 30 

Freshwater (general) 

Freshwater (Salmon 

spawning) 
Ektuarine (20 mgKg salinity) 

Marine (30 mgKg salinity) 

2.47 2.30 2.22 2.14 2.06 1.43 1.01 

2.47 2.30 2.22 2.14 1.45 1.01 0.72 

4.40 3.00 2.10 1.50- 1 .oo 0.72 0.31 

4.70 3.10 2.20 1.60 1.10 0.75 0.53 
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USEPA REGION Ill RISK BASED CONCENTRATION TABLE 
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COC SCREENING LEVELS FOR RESIDENTIAL SOIL INGESTION AND 

TAP WATER INGESTION 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION III 

941 Chestnut Building 

Philadelphia, Pennsylvania 19107 

SUBJECT: Risk-Based Concentration Table DATE: 1 O/5/2000 

FROM: Jennifer Hubbard Toxicologist 
Superfund Technical Support Section (3HS41) 

TO: RBC Table Users 

Attached is the EPA Region III Risk-Based Concentration (RBC) Table, which we prepare 
and post periodically for all interested parties. 

IMPORTANT NOTES: To make the RBC Table more accessible and to minimize paper usage, 
it is now primarily available through the Internet. The address is 
http://wwv.epa.gov/reg3hwmd/risk/riskmenu.htrn The Table is available in both Lotus and 
Excel as “selfextracting” files. These files should be downloaded and then processed with your 
computer’s “run” function. The files can then be viewed in Lotus or Excel. 
If you have technical questions about the toxicological or risk assessment aspects of the RBCs, 
please contact Jennifer Hubbard at 215-814-3328 or hubbard.jemrifer@epa.gov. Other 
questions can be addressed to Terri Fields at 215-814-3041. You can also consult the 
Frequently Asked Questions, below. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RIDS) and Cancer Slope Factors (CSFs) for 400- 
500 chemicals. These toxicity factors have been combined with “standard’ exposure scenarios to 
calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a Hazard Quotient 
(HQ) of 1, or lifetime cancer risk of 1 E-6, whichever occurs at a lower concentration) in water, air, fish 
tissue, and soil 

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly to 
citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCs is for 
chemical screening during baseline risk assessment (see EPA Regional Guidance EPA/903/R-93-001, 
“Selecting Exposure Routes and Contaminan ts of Concern by Risk-Based Screening”). The exposure 
equations come from EPA’s Risk Assessment Guidance for Suuer&nd (RAGS), while the exposure 
factors are those recommended in RAGS or supplemental guidance from the Super-fund program. The 
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attached technical background document provides specific equations and assumptions. Simply put, 
RBCs are like risk assessments run in reverse. For a single contaminant in a single medium, under 
standard default exposure assumptions, the RBC corresponds to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically excluded from consideration am (1) 
transfers from soil to air, (2) cumulative risk from multiple contaminants or media, and (3) dermal risk. 
Additionally, the risks for inhalation of vapors from water are based on a very simple model, whereas 
detailed risk assessments may use more detailed showering models. Also, the toxicity information in the 
Table has been assembled by hand and (despite extensive checking and years of use) may contain 
errors. It’s advisable to cross-check before relying on any RIDS or CSFs in the Table. If you note any 
errors, please let us know. 

It is important to note that this Table uses inhalation RIDS and CSFs rather than RfCs 
(Reference Concentrations) and inhalation unit cancer risks. This is because the latter factors 
incorporate exposure assumptions and therefore can only be used for one exposure scenario. Because 
risk assessors need to evaluate risks for many types of scenarios, the factors have been converted to 
the more traditional RDs and CSFs. Unless otherwise indicated in the toxicity-factor source, the 
assumption is that RfCs and unit risks should be adjusted by a 70-kilogram body weight and a 20 
m/day inhalation rate to generate the RfDs and CSFs. 

Many users want to know if the RBCs can be used as valid no-action levels or cleanup levels, 
especially for soils. The answer is a bit complex. First, it is important to realize that the RBC Table 
does not constitute regulation or guidance. and should not be viewed as a substitute for a site-specific 
risk assessment. For sites where: 

1. A single medium is cone, 

2. A single contaminant contributes nearly all the health risk; 

3. Volatilization, dermal contact, and other pathways not included in the RBCs am not 
expected to be significant; 

4. The exposure scenarios and assumptions used in the RBC table are appropriate for the 
site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is not expected to be significant; 

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the extent 
that a site deviates from this description, as most do, the RBCs would not necessarily be appropriate. 
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To summarize. the Table should generallv not be used to set cleanun or no-action levels at 
CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for preparing; baseline 
risk assessments. or to detcrmine if a waste is hazardous under RCRA. 

SPECIAL NOTES 

The REX Table was originally developed by Roy L. Smith, Ph.D., for use by risk assessors in 
the Region III Superfund program. Dr. Smith is no longer with Region III, and the Table continues to 
evolve. You may notice some modifications of formatting and conventions used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 

As usual, updated toxicity factors have been used wherever available. However, because IRIS 
and provisional values are updated more frequently than the RBC Table, REX Table users are 
ultimately responsible for obtaining the most up-to-date values. The RHC Table is provided as 
a convenience, but toxicity factors are compiled from the original sources and it is those original 
sources that should serve as the definitive reference. 

Certain outdated and withdrawn numbers have been removed from the Table. 

Changes to the table since the last semi-annual version have been marked with asterisks (**). 
Changes may involve a corrected CAS number or a correction in the VOC status, a change in 
the SSL, or changes of RfDs and CSFs on IRIS. 

RHCs are no longer rounded to lE6 ppm. For certain low-toxicity chemicals, the RBCs 
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these 
numbers to the highest possible concentration, or lE6 ppm. This type of truncation has been 
discontinued so that Table users can adjust the RHCs to a different target risk whenever 
necessary. For example, when screening chemicals at a target HQ of 0.1, noncarcinogenic 
RHCs may simply be divided by 10. Such scaling is not possible when RBCs are rounded. 
Users who are interested in truncation can also consult the Soil Screening Guidance for a 
discussion of “Csat,” the saturation concentration. 

This Table was originally compiled to assist Superfund risk assessors in screening hazardous 
waste sites. The large number of chemicals made the Table unwieldy and difficult to keep 
current. Many of the chemicals did not typically (or even occasionally) appear at Superfund 
sites. Starting with the April 1998 version of the Table, the 600+ chemicals were reduced to 
some 400-500 chemicals by eliminating many of those atypical chemicals. Through time, the 
Table may continue to grow or decrease in size. Comments on this issue are appreciated. 
During the last two and a half years, only one request was received for restoration of a 
chemical: NuStar was restored to the Table. (A list of the deleted chemicals is attached.) 
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At Region III Superfund sites, noncancer RBCs are typically adjusted downward to 
correspond to a target HQ of 0.1 ratherthan 1. (This is done to ensure that chemicals with 
additive effects are not prematumly eliminated during screening.) However, some chemicals 
have RBCs at HQs of 0.1 that are lower than their RBCs at 1 E-6 cancer risk. In other words, 
the screening RBC would change from carcinogenic to noncarcinogenic. A new feature of this 
Table is that these chemicals are now flagged with a “!” symbol. Therefore, assessors 
screening with adjusted RBCs will be alerted to this situation. 

Earlier versions of this Table included a substitution of inhalation toxicity factors for oral factors 
whenever oral factors were unavailable (this applied only to groundwater and air, but not soil or 
fish). This practice has been discontinued in order to minimize the uncertainty associated with 
such a conversion. The discontinuation of this practice does not significantly decrease the 
number of available RBCs. 

The criterion for “VOC status” is in accordance with RAGS Part B: chemicals with Henry’s 
Law constants greater than lE-5 a& molecular weight less than 200 are now marked as 
VOCs. This increases consistency with the national guidance and with other EPA regions that 
use risk-based screening numbers. 

Earlier versions of this Table included soil screening levels (SSLs), when those values were 
available in draft form. Since the finahzation of the SSL Guidance, risk assessors are urged to 
consult the final SSL Guidance directly. However, for generic use in Region III, the table now 
contains soil-to-groundwater SSLs in accordance with the new guidance. For more l 

information, see the Region III memo on SSLs, or consult the national SSL guidance directly 
(Soil Screening Guidance: User’s Guide, April 1996, Publication 9355.4-23; and &J 
Screening Guidance: Technical Backmund Document, May 1996; EPA/540lR-951128). 

. You may notice there are now two rows for uranium, one reflecting the IRIS (EPA consensus) 
value and the other reflecting a more recent, but provisional value. Region III has shown both 
on this table, rather than choosing one over the other, to give Table users as much information 
as possible. 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 
questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for either a 
child (12) or an adult (20)? 
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Age-adjusted factors are not intake rates, but rather partial calculations which have different 
units from intake rates. (Therefore, they are not directly comparable.) The fact that these 
partial calculations have values similar to intake rates is realIy coincidental, an artifact of the 
similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RBC Table uses 2E-2 
mgkgday. Why? 

The IRIS RID includes manganese from alI sources, including diet. The explanatory text in 
IRIS recommends using a modi@ing factor of 3 when calculating risks associated with non-food 
sources, and the Table follows this recommendation. IRIS also recommends subtracting 
dietary exposure (default assumption in this case 5 mg). Thus, the IFUS RID has been lowered 
by a factor of 2 x 3, or 6. The Table now reflects manganese RBCs for both “food’ and “non- 
food’ (most environmental) sources. 

3. What is the source of the child’s inhalation rate of 12 m/day? 

The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 m/day rate 
for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, as follows: 

h-cm = mass-specific child inhalation rate (m/kg/day) 
h-c = child inhalation rate (m/day) 

20 m3/day / 70 kg = 0.286 m3/kgday (mass-specific adult inhalation rate) 

0.286 m3/kgday x (70°.67) = (b-cm) x (1 5°.67) 

h-cm = 0.803 m3/kg/day 

Ire = Ircm x 15 kg = 0.803 m3/kg/day x 15 kg = 12.04 m3/day 

4. Can the oral RIDS in the REK Table be applied to dermal exposure? 

Not directly. Oral RIDS are usually based on administered dose and therefore tacitly include a 
GI absorption factor. Thus, any use of oral RfDs (or CSFs) in dermal risk calculations should 
involve removing this absorption factor. Consult the J&k Assessment Guidance for Suuerfund, 
Part A, Appendix A, for further details on how to do this. 

5. The exposure variables table in the RBC background document lists the averaging time for non- 
carcinogens as “ED*365.” What does that mean? 
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ED is exposure duration, in years, and * is the computer-ese symbol for multiplication, 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is included in 
both the numerator and denominator of the RBC algorithms for non-cancer risk, canceling it 
altogether. See BAGS for more information. 

6. Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RID or CSF for inorganic lead, so it is not possible to calculate RBCs 
as we have done for other chemicals. EPA considers lead to be a special case because of the 
difiiculty in identifying the classic “threshold” needed to develop an RfD. 

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the Integrated 
Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste has also 
released a detailed directive on risk assessment and cleanup of residential soil lead. The 
directive recommends that soil lead levels less than 400 mgkg are genemlly safe for residential 
use. Above that level, the document suggests collecting data and modeling blood-lead levels 
with the IEUBK model. For the purposes of screening, therefore, 400 mgkg is recommended 
for residential soils. For water, we suggest 15 ug/l (the EPA Action Level in water), and for 
air, the National Ambient Air Quality Standard. 

7. Where did the CSFs for carcinogenic PAHs come from? 

The PAH CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope factor. 
The relative factors for the other PAHs can be found in “Provisional Guidance for Quantitative 
Risk Assessment of Polycyclic Aromatic Hydrocarbons,” Final Draft, ECAO-CIN-842 
(March, 1993). 

8. May I please have a copy of a previous BBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 
supersedes all previous versions. 

9. Please elaborate on the meaning of the “Up’ source code in the Table. 

The “Up’ code means that a RID or CSF is currently not present on either IBIS or HEAST, but 
that it was once present on either IRIS or HEAST and was removed. Such withdrawal usually 
indicates that consensus on the number no longer exists among EPA scientists, but not that EPA 
believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 
contaminants during the long delays before replacement numbers are ready. For the purpose of 
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screening, a ‘ W’ value is similar to a provisional value in that neither value has achieved Agency 
consensus. The “W’ code should serve as a clear warning that before making any serious 
decision involving that contaminan t, you wiIl need to develop an interim value based on current 
scientific understanding. 

If you are assessing risks at a site where a major con taminant is coded “W,” consider working 
with your Region EPA risk assessor to develop a current toxicity constant. If the site is being 
studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able to 
assist. 

10. Can I get copies of supporting documents for interim toxicity constants which are coded “E” in 
the REK Table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The EPA- 
NCEA Super-fund Technical Support Center prepares these interim toxicity constants in 
response to site-specific requests from Regional risk assessors, and sends the documentation 
only to the requestor. The RBC Tables contain only the latest interim values that we’ve either 
requested or have otherwise received. NCEA maintains the master data base of these 
chemicals, but will not release documentation of provisional values unless they are recent. 
Furthermore, since NCEA’s Super-fund Technical Support Center is mainly for the support of 
Superfund, it usually cannot develop new criteria unless authorized to do so for a specific 
Superfund project. 

If an “E’‘-coded contaminan t is a chemical of potential concern at your site, we urge you to 
work with the EPA Regional risk assessor assigned to the project in order to develop or obtain 
documentation for provisional values. EPA Region 3 Iurnishes documents only when needed to 
support Regional risk assessments or recommendations. 

11. Why is there no oral RfD for mercury? How should I handle mercury? 

IRIS gives oral RIDS for mercuric chloride and for methylmercury, but not for elemental 
mercury. Therefore, the RBC Table reflects this primary source. Consult your toxicologist to 
determine which of the available mercury numbers is suitable for the conditions at your site 
(e.g., whether mercury is likely to be organic or inorganic.) 

Attachment 
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“DISCONTINUED” CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional values. 
However, they are not routine chemicals and therefore will not be routinely maintained in the RBC 
Table, unless our Table users report a significant need for chemicals to be re-added. Some of the 
chemicals on this Table were deleted because supporting toxicity information has been withdrawn or is 
unavailable. 

acephate acetone cyanohyrin 
acifluorfen acrylic acid 

a& ally1 alcohol 
aluminum phosphide XlldI-0 

ametryn m-aminophenol 
amitraz ammoniumtx&lmate 
antimony potassium tartrate apolIo 
aramite asulam 
avermectin B 1 barium cyanide 
bayleton benefin 
benomyl benzotrichloride 
bidrin biphenthin 
bis(2-chloro- 1 -methylethyl)ether 
bisphenol A boron trifluoride 
4-bromophenyl phenyl ether bmmoxynil 
bromoxynil octanoate butylphthalyl butylglycolate 
cacodylic acid captafol 
captan carboxin 
chloramben chlorimumn-ethyl 
chloroacetaldehyde 2-chloroacetophenone 
4-chlorobenzotrifluoride 2-chlomethyl vinyl ether -- 
4-chloro-2-methylaniline hydrochloride 
chlorothalonil chlorpropham 
chIorsu&rron chlorthiophos 
coal tar creosote 
cyclohexlamine czymrnaz.ine 
danitol decabromodiphenyl ether 
demeton dialhte 
diethylforamide dillubenzumn 
dilllethipill dimethoate 
N,N-dimethylformamide dirnethyl terephthalate 
diphenamid direct black 38 
direct blue 6 direct brown 95 
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dodine 1,2-epoxybutane 
ethephon 2-ethoxyethanol acetate 
ethyl acrylate EPTC 
ethylene cyanohydrin 
ethyl p-nitrophenyl phenylphosphorothioate 
ethylphthalyl ethyl glycolate express 
fluoridone flulplimidol 
flutolanil fluvalinate 
folpet fosteyl-al 
finium furmecyclox 
glLlfosinate-ammonium haloxyfop-methyl 
harmony imazahl 
imaz-iquin iprodione 
isoxaben kepone 
lactofen linumn 
londax 
maleic hydrazide malononinile 
mancozeb maneb 
merphos merphos oxide 
metalaxyl methamidophos 
methomyl 2-methoxyethanol acetate 
2-methoxyethanol 2-methoxy-5-nitroaniline 
2-methYlanihne hydrochloride methyl chlorocarbonate 
4,4-methylene bisbenzeneamine metribuzin 
molinate 2naphthylamine 
napropamide 
nickel subsulfide nitrapyrin 
3-nitie 4-nitmanihne 
nitmguanidine norflurazon 
octabromodiphenyl ether 
octamethylpyrophosphoramide paclobutrazol 
pebulate pendimethalin 
pentabromo-6-chlorocyclohexane 
pentabmmodiphenyl ether phenmedipham 
phenylmercuric acetate phorate 
phosmet piclomm 
pirimiphos-methyl prochloraz 
pmfld pronamide 
propargyl alcohol pmpazine 
propham propiconazole 
propylene oxide PYdrin 
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quinalphos savey 
selenourea sethoxydim 
sodium fluomacetate sodium metavanadate 
systhane tebuthiuron 
temephos terbacil 
terbufos terbutlyn 
tetrachlorovinphos tetraethyldithiopyrophosphate 
thallium selenide 
2+hiocyanomethylthio)-benzothiazole 
thiofanox thiophanate-methyl 
thiram Qalomethrin 
triallate triasulfumn 
2,4,6-trichloroaniline hydrochloride 
tridiphane triethylamine 
t,tiflulalin vemam 



EPA REGION III RISK-BASED CONCENTRATION TABLE: 
TECHNICAL BACKGROUND INFORMATION 

originally developed by Roy L. Smith, Ph.D., Toxicologist 
revised 4/l 2/99 by Jennifer Hubbard, Toxicologist 

Development of Risk-Based Concentrations 

General 

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for each 
compound for each pathway. The concentration in the table is the lower of the two, rounded to 
two significant figures. The following terms and values were used in the calculations: 

Exposure variables 

General: 

Carcinogenic potency slope oral (risk per mg/kg/d): 

Carcinogenic potency slope inhaled (risk per mg/kg/d): 

Reference dose oral (mg/kg/d): 

Reference dose inhaled (mg/kg/d): 

Target cancer risk: 

Target hazard quotient: 

Body weight, adult (kg): 

Body weight, age 1-6 (kg): 

Averaging time carcinogens (d): 

Averaging time non-carcinogens (d): 

Inhalation, adult (m3/d): 

Inhalation, child (m3/d): 

Inhalation factor, age-adjusted (m3-y/kg-d): 

Tap water ingestion, adult (L/d): 

Tap water ingestion, age l-6 (L/d): 

Tap water ingestion factor, age-adjusted (L-y/kg-d): 

Fish ingestion (g/d): 

Soil ingestion, adult (mg/d): 

Soil ingestion, age l-6 (mg/d): 

Soil ingestion factor, age adjusted (mg-y/kg-d): 

Residential: 

Exposure frequency (d/y): 

Exposure duration, total (y): 

Exposure duration, age l-6 (y): 

Volatilization factor (L/m3): 

Occupational: 

Exposure frequency (d/y): 

Exposure duration (y): 

Fraction of contaminated soil ingested (unitless) 

Value Symbol1 

* CPSO 

* CPSi 

* RfDo 

* RtDi 

le-06 TR 

1 TI-IQ 
70 BWa 

15 BWc 

25550 ATc 

ED*365 ATn 

20 IRAa 

12 IRAc 

11.66 IFAadj 

2 IRWa 

1 IRWC 

1.09 IFWadj 

54 IRF 

100 IRSa 

200 IRSc 

114.29 IFSadj 

350 EFr 

30 EDtot 

6 EDc 

0.5 K 

250 EFo 

25 EDo 

0.5 FC 
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*: Contaminant-specific toxicological constants. The priority among sources of toxicological constants was as 
follows: (1) IRIS, (2) HEAST, (3) HEAST alternative method. (4) EPA-NCEA Superfund Health Risk Technical 
Support Center, (5) withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source was used only if 
numbers from higher-priority sources were unavailable, unless NCEA indicated a newer provisional value was 
superior to an older HEAST value. The EPA Superfund Health Risk Technical Support Center, part of the EPA 
National Center for Environmental Assessment in Cincinnati, develops provisional RfDs and CPSs on request for 
contaminants not in IRIS or HEAST. These provisional values are labeled “E = EPA-NCEA provisional” in the 
table. It is possible they may be obsolete. If one of the “E” constants is important to a Superfund risk assessment, 
consider requesting, through a Regional risk assessor, a new provisional value. 

Age-adjusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for children 
and adults, carcinogenic risks during the first 30 years of life were calculated using age-adjusted 
factors. These factors approximated the integrated exposure from birth until age 30 by 
combining contact rates, body weights, and exposure durations for two age groups - small 
children and adults. The age-adjusted factor for soil was obtained from RAGS IB; the others 
were developed by analogy. 

(1) Air inhalation 
IFAadj d = EDc * IRAc + (EDtot-EDc)* IRAa 

kg .d BWc BWa 

(2) Tap water ingestion 

IFWadj $ = EDc. IRWc + (EDtot-EDc)* IRWa 
BWc BWa 

(3) Soil ingestion 
IFSadj s = EDc. IRSc + (EDtot-EDc). IRSa 

kg .d BWc BWa 

Residential water 

Volatilization terms were calculated only for compounds with a mark in the “VOC” column. 
Compounds having a Henry’s Law constant greater than 10e5 and a molecular weight less than 
200 were considered volatile. The list may be incomplete, but is unlikely to include false 
positives. The equations and the volatilization factor (K, above) were obtained from RAGS IB. 
Oral potency slopes and reference doses were used for both oral and inhaled exposures for 
volatile compounds lacking inhalation values. RBCs for carcinogens were based on combined 
childhood and adult exposure; for non-carcinogens RBCs were based on adult exposure. 

(4) Carcinogens 
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RBC fi = 
TR* ATc. lOOO$ 

L EFK * ([K. IFAadj * CPSil + [IFWadj * CPSOI ) 

(5) Non-carcinogens 
THQ. BWa *ATn* 1OOOE 

w - RBC - - mg 
L 

EFr. EDtot * K* IRAa IRWa +- 
RfDi RfDo 

Ambient air 

Oral potency slopes and references were used where inhalation values were not available. RBCs 
for carcinogens were based on combined childhood and adult exposure; for non-carcinogens 
RBCs were based on adult exposure. 

(6) Carcinogens 
TR*ATc* 1000% 

w - RBC - - w 
m3 EFr * IFAadj . CPSi 

(7) Non-carcinogens 
THQ . RfDi * BWa .ATn* 1OOOE 

RBC 5 = wl 
EFr. EDtot* IRAa 

Edible fish 

All RBCs were based on adult exposure. 

(8) Carcinogens 
x7 _ RBC - - 

TR - BWa * ATc 
kg 

EFr. EDtot * IRF * CPSO 

(9) Non-carcinogens 



mg _ THQ. RfDo * BWa . ATn 
RBC - - 

kg 
EFr* EDtot. 

IRF 

Commercial/industrial soil ingestion 

RBCs were based on adult occupational exposure, including an assumption that only 50% of 
total soil ingestion is work-related. 

(10) Carcinogens 
mg _ RBC - - 

TR* BWa* ATc 
kg 

EFo* EDo * 
IRSa * FC. CPSo 

106 mg 
kg 

(11) Non-carcinogens 
mg _ THQ* RfDo * BWa * ATn 

RBC - - 
kg 

EFo * EDo * 
IRSa . FC 

106 mg 
kg 

Residential soil ingestion 

RBCs for carcinogens were based on combined childhood and adult exposure; RBCs for non- 
carcinogens were based on childhood exposure only. 

(12) Carcinogens 

RBC 2 = TR * ATc 

EFr * IFSW . cpso 

(13) Non-carcinogens 
mg _ T-HQ * RfDo * BWC'. ATn RBC - - 
kg 

EFr. EDc * IRSc 

lo6 mg - 
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Chemwl 
ACETALDEHYDE 

ACETCCHLOR 
ACETONE 
ACETCNITRILE 

RID0 

CAS m@s#d 
75-07-o 

34256.92-l 2E-02 I 
67-64-1 I WE-01 I 

75-05-a 

CSFo 
Mn@q/* 

RID, 
rn@kL,ld 
2.57E-03 I 

17E02 I 

ACETOPHENONE 1 98662 ) l.OOE-01 I ( 5 70E-06 \h 
ACRCLEIN 1 107-02-a 1 2.OOE-02 H 1 1 5706-06 I 
ACRYLAMIDE 1 7906-l 1 2WE.04 I 1 450E+W I 1 

ACRYLCNITRILE 107-13-1 I WE-03 H 540E-0, I 5 70E-04 I 
ALACHLOR 1597260.8 1 WE-02 I EWE-02 H 
ALAR 159694.5 1 5OE-01 I 

ALDICARE 116-06-3 1 WE-03 I 
ALDICARE SULFONE 1646-88-4 1 WE-03 I 

ALDRlN xX-w-2 3WE-05 I 1 70Ec0, I 

ALUMINUM 7429-w-5 l.WE+W E 1 WE-03 E 

AMINODINITROTDLUENES 6 WE-05 E 
4.AMINOPYRIDINE 504-24-5 2 WE-05 H 

AMMONIA 766.41-7 2ffiE-02 I 
ANILINE 62-53-3 7 WE-03 E 5 70E-03 I 296E-64 I 

ANTIMONY 7440360 4WE-04 I 

ANTIMONY PENTOXIDE 1314-W-9 5WE-04 H 

ANTIMONY TETROXIDE 1 1332.816 1 4WE-04 H I 
ANTIMONY TRIOXIDE 1 1.369-64-4 1 49OE-04 HI 1 670E-05 , 

ARSENIC 7446-38-2 3WE-04 I 1SOEtW I 

ARSINE 7784-42-l 140E-05 I 

ASSURE 76578-14-a 9WE-03 I 

ATRAZINE 1912-24-9 35OE-02 , 220E-01 H 
AZOBENZENE 103-33-3 1 lOE-01 I 

BARIUM 744+39-3 7 WE-02 I 140E-04 A 

BAYGON 114-26-t 4WE-03 I 
EAYTHROID 68359-37-5 2 5OE-02 I 

EENTAZON 25057-89-O 3 WE-02 I 

EENZALDEHYDE I w-52-7 1 WE-01 I 
BENZENE 71-43-2 3 WE-03 E 55E-02 I 1 70E-03 E 

EENZENETHICL 10698-5 I WE-05 H 
BENZ,D,NE 92-87-5 3 WE-03 I 2 30E+02 I 

BENZOIC ACID 1 65-85-o 1 4WE+W I 

BENZYL ALCOHOL 1 lW-51-6 1 3WE-01 H 1 I 
BENZYL CHLORIDE 
BERYLLIUM 

SIPHENYL 
BIS(2-CHLOROETHYL)ETHER 

SlS(2-CHLOROISOPROPYL)ETHER 
9IS(CHLOR0WETHYL)ETHER 

10044-7 0171 
7440-41-7 2 WE-03 I 57E-06 I 

92-524 F,WE-02 I 
111-44-4 1 lOE+W I 

1 108-60-i ( 4WE-02 I 7.WE-02 H 1 

I 542-88-l I 1 220E+02 I 1 
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 2 WE-02 I 1 40E-02 1 

BORON 7440-42-a 9 WE-02 I 570E-03 H 

BROMODICHLOROMETHANE 75-274 2.WE-02 I 6 20E-02 I 

BROMOETHENE 593-60-2 a6E-04 I 

“BROMOFORM 75-25-2 2.WE-02 I 7 966-03 I I 
SROMCMETHANE ( 74.839 1 140E-03 I ( 1 1.40E-03 I 

SROMOPHOS 2104-96-3 5 WE-03 H 

1.3.BUTADIENE 106-99-O 

I-BUTANOL 71-36-3 I WE-01 I 

BUTYLBENZYLPHTHALATE a5-6a-7 2 WE-01 I 

BUTYLATE 2wa-4-5 SWE-M I 

N-BUTYLBENZENE 104-51-a 4 WE-02 E 

SECBUTYLBENZENE 135-98-6 4.WE-02 E 

TERT-BUTYLEENZENE 98-065 4.WE-02 E 

3 7E+Ol N 3 7E+OO N ,4E+WN 2 OEt03 N 7 BE+61 N 
3 7E+Ol N 3 7E+OO N I 4E+OO N 2.OEt03 N 7 aE+Ol N 

170EtOl I 3 9E-03 C 3 7E-04 C 1 9E-04 C 3 4E-01 C 3 aE-02 C 
3 7E+O4 N 3.7EtOO N 1 4E+03 N 2OE+O6N 7 BE+04 N 

I I 2 2EcW N 2 2E-01 N 1 8 iE-02N 1 12E+O2 N 4 7EtOO N 
1 73E-0lN I 73E-02N I 27E-02N I 4,E+OlN 1 lGE+OON 

Y 2iE+O2N 1 OE+OZ N 
12E+O, C 1 ,E+OO N 5 5E01 C 1 OE+O3 C ,lE+O2C ! 

1 SE+01 N ,5E+OON 5 4E61 N a 2E+O2 N 3 lE+Ol N 
1 BE+01 N 1 aE+OO N 6 BE-O1 N 1 OE+63 N 3 9E+Ol N 
1 5E+Ol N 15E+OON 5 4E-0, N 8 2E+O2 N 3 ,E+Ol N 
15E+Ol N 2 ,E-6, N 5 4E-01 N 8 2E+02 N 3 ,E+O, N 

15,EcOl , 4 5E-02 C 4 ,E-04 C 2 lE-03 C 38E+OOC 4 3E.0, C 

Y 1 OE-OI N 5 lE02 N 
3 3E+O2 N 3 3E+O, N 1 2E+Ol N 1 aE+O4 N 7 OE+O2 N 

3 OE-01 C 2 BE-02 c 1 4E-02 C 2 6E+Oi c 29E+O6C 
1 ,OE-01 I 6 lE-01 C 5 7E-02 C 2 9E-02 C 5 2E+Oi C 5 8E+OO c 

2 6E+O3 N 5 IE-0, N 9 5E+Ol N 14E+O5 N 5 5E+63 N 

1 5E+02 N 15E+Ol N 5 4EtOO N 8 2Ed)3 N 3,E+O2N 

9lE+O2N 9 lE+Ol N 3 4E+O, N 5lE+O4N 2 OE+O3 N 
1 lE+O3N 1 lE+O2N 4 ,E+Ol N 6lE+O4N 2 3E+O3 N 
3 7E+03 N 3 7E+02 N ,4E+O2 N 2 OE+OS N 7 aF+o3 N 

2 WE-02 I y 3 2E-01 C 2 2E-01 C 5 7E02 C 1 OE+O2 C 12E+O, C 
Y 6 lE-02 N 3 7E-02 N 1 4E-02 N 2 OE+Oi N 7 aE01 N 

2 30E+02 I 2 9E-04 C 2 7E-05 C 1 46-05 c 2 5E62 C 2 BE-03 c 
1 5Et05 N 15E+O4N 1 5 4E+O3 N 

1 t l.lE+O4N 1 1 IE+O3N 1 4,E+O2N ] 6lEtOSN I 23E+O4N 
82E+O6N 1 3iE+O5N 

Y 6 2E~02 C 3 7E-02 C 1 9E-02 C 34EtOl C 3aE+OOC 
a40E+W I 7 3E+Ol N 7 SE-04 C 27E+OON 4 lE+O3N 16E+O2 N 

Y 3 OE+OZ N 1 BE+02 N 6 aE+OI N 1 OE+O5 N 3 9Et03 N 
1 IOE+W I y 9 6E-03 C 5 7E-03 C 2 9E-03 C 5 2E+OO C 5 BE-01 c 
35OE-02 H 1 y 1 26E-01 C 1 18E-01 c 1 45E-02C I a2E+OlC 9 1EtOOC 

220EtM II y 1 48E-05C 1 28E-05C / 14E-05C 1 26E-02C 1 29E-03C 
140E-02 E 4 BE+00 C 4 5E-01 C 2 35-01 c 4 lE+O2 C 4 6Ed)l c 

3 3EiO3 N 21E+OiN ,2E+O2 N 1 aEtO5 N 7 OE+O3 N 

Y 1 7E-01 C I OE-01 C 5 ,E-02 C 9 2EtOI C 1 OE+Ol C 

1 lOE-0, H y 1 lE-01 C 5 7E-02 C 
3 9OE-03 I a 5E+00 c 1 6EtOO c 4 OE-Ol C 7 2E+O2 C a lEtO1 C 

Y 65E+OON 5 lEtO0 N 19E+OO N 2 9E+O3 N I 16~72 N 

18E+O2 N 1 BE+01 N 6 BE+00 N 1 OE+O4 N 3 9E+02 N 
1 aOE+W H y 7 OE-03 C 3 SE-03 C 

3 7E+O3 N 3 7Ec02 N 14E+O2 N 2 OE+Q5 N 7 aEt03 N 

I I 7 3E+O3 N 7 3E+O2 N 2 7E+O2 N 4 ,E+O5 N 16EiO4 N 
1 BE+63 N 1 aE+OZ N 6 BE+01 N 1 OE,65 N 3.9EiO3 N 

Y 2 4E+62 N 15E+O2 N 54E+Oi N 8 2E+O4 N 3IE+O3N 

Y 2 4E+O2 N 15E+O2 N 54E+Ol N 6 2E+O4 N 3lE+O3N 
Y 2 4E+O2 N 1 5E+02 N 5 4E+Ol N 82E+O4N 3 ,E+O3 N 

Regrm 11, SSLs 

1°C ia,. for gm 
DAF 1 

-L!eL 
3 BE-04 

Iwater migra,ior 
DAF 20 

MO 
7 7E-03 C 

I ZE-0, 2.5E+O6 N 
2 9E~02 5 BE-O1 N 
1 lE-05 2 2E-04 N 

1 OE-05 2OEJJ4N 
3 7E-06 7 4E-05 C 

7 4E-06 I 5E-04 C 

3 5E-04 7 OE-03 C 

1 OE-02 

7 5E~03 
3 BE-04 

2 IE-01 N 
1 5E-01 N 
7 7E-03 C 

6 aE-03 
6.6E-01 

1 3E 03 

4 4E64 
I 86-03 
1 ,E+O2 

9 OE-05 

4 4E+OO 

1 9E-05 
58EtOi 

4 BE+00 
2 2E-06 
a 4E-05 
9 7E-09 
,4E+O2 

5 4E-05 1 lE03 C 
5 4E-05 I lE-03 C 
3 3E-03 6 7E-02 C 
2 1E-03 4 lE-02 N 

3 9E-06 
7 aE-01 
8 4E+O2 

7 aE65 C 
16E+Ol N 
17Et04 N 

14E-01 C 
13E+OI N 

2 6E02 C 

a BE-03 c 
3.5E02 C 

2 lEtO3 N 

18E-03 c 

8aE+Ul N 
37EO4C 
12E+63 N 

96E+Ol N 
4 4E-05 C 

1 7E-03 C 
I 9E67 C 

2 9E+O3 C 



EPA Region III RBC Table 10/5/2000 2 

CHLORANIL 
CHLOADANE 
CHLORINE 
CHLORINE DIOXIDE 

CHLOROACETIC ACID 
I-CHLOROANILINE 
CHLOAOSENZENE 
CHLORDSENZILATE 

PCHLORCSENZOIC ACID 
Z-CHLORO-1.3.BUTADIENE 
1 CHLOROBUTANE 
ICHLORO-1.1.DIFLUOROETHANE 
CHLORODIFLUORCMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLORDMETHANE 
4CHLORO-2METHYLANILINE 
BETA-CHLORONAPHTHALENE 

OCHLORONITROSENZENE 
PCHLDRDNITROBENZENE 
2CHLDROPHENOL 
Z-CHLOROPROPANE 

D-CHLOROTOLUENE 
CHLORPYRlFOS 

CROTGNALDEHYDE 
CUMENE 

CYANOGEN 
CYANOGENBROMIDE 

CYANOGEN CHLORIDE 
HYDROGEN CYAMDE 

POTASSIUM CYANIDE 
POTASSIUM SILVER CYANIDE 

CYHALOTHRINKARATE 
CYPERMETHRIN 

16540-29-9 ) 3WE-03 I 

CSFo RlD, CSF, 

570E-05 I 1 Y I 4 2E-01 N 

I I 1 1 73EiOl N 
15E+O2 N 

1 7E-02 E Y 1 IEtO2 N 
270E-0, H 2 70E-0, H 2 5E-01 C 

7 3Et03 N 

25OE-02 HI I IyI 42EaiC 
1 60E-02 H 1 1 y 1 59E-01 C 

Y 3 OE+Ol N 
296E-02 H Y 2 IEt02 N 

Y I 2E+O2 N 
t lE+62 N 

3 7E+O2 N 
5 5E+O4 N 

3006-05 I 4 ,OE+Ol H 1 lE+O2N 

2 2E+O3 N 
22 I 

1 SE+03 N 

19OEtW H Y 5 6E-03 C 

1 ,OE-0, I Y 6 6E+O2 N 

7 3E+O2 N 

Rusk based cmcen,ra,ion.s 
AlWllZ3”l 

a,, RSh 
“!Jh3 mrykg 

9 9E-04 c 6 6EOl N 
9 9E-04 C 14E+60 N 

SWl 
lnduslrial 

wkg 
t OE+O3 N 

2 OE+O3 N 
18E+O3 N 6 BE+02 N I OEt66 N 
3 76+02 N l4Et02 N 2 OEt05 N 
7 3E+O2 N 14E+O2 N 2OEt05N 
12E-0, C 2 4E-02 C 4 4E+Ol C 

3 7E+Ol N ,4E+01 N 2 OE+04 N 
3 7Et02 N 14Et02 N 2 OE+O5 N 
1 6E-02 C 7 9E-03 C 14E+O, C 

1 BE-02 C 9 OE-03 C 16E+6, C 
2 ,E-0, N 14E+O2 N 2 OE+O5 N 

2 lE-01 N 

7 3EtOO N 2 7E+OO N 4 ,E+O3 N 
15EtOl N 54E+WN 8 2E+O3 N 

6 2E+Ol N 2 7E+O, N 4lE+O4N 

2 36-02 C 126-02 c 2 IEcOl C 

7 3E+02 N 2 7E+O2 N 4 ,E+O5 N 

73EcWN 2 7Et0, N 4 lE+O4 N 

155,603 N 5 4E+O2 N 8 2E#,5 N 
516+04N 
5 ,E+O4N 

2 2E+OO C 1 ,E+OO C 2 OEtO3 C 
77E02C f 5 26-0, C 9 4E+O2 C 

18EtOl N 6 BE+00 N 1 OE+O4 N 
1 lE+DZN 
7 3EtOI N 2 7E+O, N 4,E+O4N 

1lEtOlN 4,E+WN 6 ,E+O3 N 

16E+O2 N 5 4Ed)i N 1 62E+O4N 

IBE+O,N 1 66E+OilN 1 lOEt04N 

Soll 
Res,den,tal 

mgJkg 
3 9E+Ol N 
7 8E+Ol N 
3.9Ed14 N 
7 8E+O3 N 
7 8E+O3 N 

4 9E+OO C 
7 BE+02 N 

766+03N 
I SE+00 C 
1 GE+00 c 

7 8E+O3 N 

16E+62 N 

3,E+O2N 
16E+O3 N 

2 4E+OO C 
16Et04 N 

16E+O3 N 
31E+O4N 

2 2E+O2 c 
1 OE+02 C 1 
4 9E+Oi C 
1 IE+OOC 
6 3E+O3 N 

2 6E+Ol C 
3 6E+Ol C 
3 9E+O2 N 

16E+O3 N 
2 3E+O2 N 
7 8E+62 N 
12E+O5 N 
2 3E+O2 N 
4 7E+03 N 

3 ,E+O3 N 
3 4E-01 C 

7 BE+03 N 
16E+O3 N 

3 lEtO3 N 
3 9Et02 N 
7 6E-01 C 

3 lE+O3 N 
7 OEt03 N 
3 9Et03 N 
I 6Et03 N 
3 9Et03 N 
I 6Et04 N 
7 BE+03 N 
3 lE+O3 N 
3 9E+O3 N 
3 9Et03 N 
3 9Et05 N 
3 9Et02 N 
7 BE+02 N 

Reg~ca III SSLs 
M. lor groundwaler mlgratw, 

DAF I DAF 20 

mgcig mglkg 

14E+OO 2 7EtOl h 

2 7EtOO 5 5E41 N 

,5E+OO 3 OE+Ol N 
9 5E-0, 19E+61 N 

I 1EO4 2 ,E-03C 

4 6E-02 9 2E61 C 



Chemical 
DACTHAL 

DALAPON 
DDD 
DDE 
DOT 
DIAZINON 
DIBENZOFURAN 

I.4DISROh4OSENzENE 
DISROMOCHLOROMETHANE 
1.2.DIEROMO-3-CHLOROPROPANE 
1 .P-DIBROMOETHANE 

DIBUTYLPHTHALATE 
DICAMBA 

1.2.DICHLOROBENZENE 
1.3.DICHLOROEIENZENE 
l+DICHLOROSENZENE 

12.4.DICHLOROPHENOL 
2.4-D 
4-(2.4.DICHLOROPHENOXY]SUTYRIC ACID 
1 .2-DICHLOROPROPANE 
2.3.DICHLOROPROPANOL 
“1.3-DICHLOAOPROPENE 
DICHLORVOS 

DICOFOL 
DICYCLOPENTADIENE 

DIELDRIN 
DIESEL EMISSIONS 
DIETHYLPHTHALATE 
BIEMYLENE GLYCOL. MONOBUTYL ETHER 

DIFENZODUAT (AVENGE) 
1.1.DIFLUOROETHANE 
DIISOPROPYL METHYLPHOSPHONATE (DIMP) 

P+DIMETHYLANILINE HYDROCHLORIDE 

2.4.DIMETHYLANILINE 
N.N-DlMETHYLANILiNE 

13.3..DIMETHYLEENZIDINE 
1.1.DIMETHYLHYDRAZINE 
1.2.DIMETHYLHYDRAZINE 

RlDo 

CAS m@gfd 
1661-32-l 1 WE-02 I 

75990 3.WEi)2 I 

CSFo RID, 
l/mg.4xg/d mg,kgld 

72-548 1 240E-01 I 1 
72-55-9 1 1 340E-01 I 1 

124-481 ( 2 WE-02 I 1 840E-02 I 1 
96-12-6 1 1 1 40E+OO H 1 6 70E-05 I 

7534-3 ( 1 WE-01 H I 140E-01 A 

120-63-Z 3 WE-03 I 
94-75-7 1 WE-02 I 
94-626 BE-03 I 
76-67-5 GBOE-W H 114E-03 I 

60-57-l 5 WE-05 I 16OEtOl I 
140E-03 I 

64-66-2 &WE-01 I 
112-34-5 570E~03 H 

Ill-wo PWE+M) H 

103-23-I 6 WE-01 I 1 20E-03 I 

56-53-I 4 70Et03 H 

4322246-6 EWE-02 I 
75.376 1 lOE+Ol 1 

1445-75-G 6.WE-02 I 
119-90-4 140E-02 H 

124-l&3 1 I 1 5.70E-06 W 

21436-96-4 1 1 5 60E-01 H 1 

1 26E-01 C 
1 1 20E-0lC 

34OE-01 I 2 OE-01 C 
3 3EtOI N 

Y 2 4E+Ol N 
3 7E+O2 N 

I Y I 13E-01 C 
240E-03 H 1 y 1 47E-02C 1 

I I 

2 9E+O4 N 

1 ’ 56E+OtC 

7 3E+O4 N 

I I 4 BEtOO C 

1 Y i 42E-02N 

2&E-02C 1 13E-02C 

18E-02C I 93E-03C 

75E-02 C 1 38E-02 C 
2 IE-01 N 1 2 3E-03C 

5 lE+O2 N 1 4E+02 N 

1 lE+Ol N 4 lE+OON 

3 7E+Ol N 14Et01 N 

2 9Et01 N I lE+OI N 

9 2E-02 C 4 GE-02 C 

7 3E+O3 N 1 27E+O3N 
52E+OOC 1 2.6EtWC 
1 3E-06 C 6 7E-07 C 

29E+02N 1 llE+O2N 

4OE+O4N ) 

1 BE-03 C 
17E-04C 1 6.5Ea5 C 

SOlI 
lndustrlal 

Regton III SSLs 

SOil SolI. IO, groundwater mlgrabor 

Residenbal DAF 1 1 DAF20 
mg!kg ma/kg mgJkg we 

2 OE+O4 N 7 SE+02 N 
6 lE+04 N 2 3E+O3 N 3 5E-01 71E+OON 
24E+OlC 1 27E+WC 15&E-01 1 ilE+OlC 

17EtOlC 1 19E+Oi3C 1 ICIEtW I 35E+OlC 
I 7E+Ol C 19E+OO C 5 BE02 12Et00C 
16EtO3 N 7 OE+Ol N 2 IE-02 4 3E-01 N 

6 2EtO3 N 3 lE+OZ N 38EOl 7 7EtO0 N 
2 OEt04 N 7 8E+O2 N 

6 6E+01 C 76E+OOC 1 41E05 1 83E-04C 

4 lE+OOC I 46E-01 C I 44E-05 1 87E-04C 
6 7E-02 C 7 5E-03 C 4 3E-07 8 5E-06 C 

2 OE+O5 N 7 8E+O3 N 2 SE+02 5 OEtO3 N 
6 lE+O4 N 2 3E+O3 N 2 2E01 4 5E+00 N 
16E+O5 N 7 OE+O3 N 4 SE-01 93Ei0JN 
1 8E+O3 N 1 70E+OlN 4 4E-03 1 67E02N 
24E+O2C 1 27E+OlC 1 3&E-04 1 7lE-03C 

13EtOl C 14E+DOC 2 5E-04 4 9E-03 C 
4 OE-07 8OE-06C 

41E+O5N 1 GE+04 N 5 5E~OI 1 lE+Ol N 
2 OE+O5 N 7 BE+03 N 2 3E-01 4 5E+OO N 

GlE+O3N 2 3E+O2 N 6 OE-02 12EcWN 
2 OE+O4 N 7 BE+02 N 4 5E-01 9 OE+OO N 
I GE+04 N 6 3E+O2 N 

64EtOl C 94E+00C 1 OE-04 2 lE-03C 
6 lE+O3 N 2 3E+O2 N 

5 7EtOl C 6 4E+OO C 1 GE-04 3 IE-03 C 
2 OEtOl C 2 2E+OO C 5 5E-05 1 lEd3 C 
13E+Ol C 15E+OO C 9 3E-04 19E02 C 
6 lE+O4 N 2 3E+O3 N 

3 GE-01 c 4 OE-02 C I <E-04 2 2E-03 C 

1 GE+06 N 63EtO4N 2 JE+Ol 45E+O2N 

41E+O+N I GE+05 N 

46E+O3C 5 3E+O2 C 
I 2E-03 C I 4E-04 C 

1 GE+05 N 6 3E+O3 N 

1 &Et05 N 6 3E+O3 N 

4 lE+OZC 4 GE+01 c 

6 5E-06 1 7Ed4 N 
9 9E+OO C l.lEtW C 

1 



Cbllid 

1.3.DINITROBENZENE 

1.4.DINITROBENZENE 

4.6.DINlTRDJ,.CYCLOHEXYL PHENOL 

4,6DINlTRB2-METHYLPHENOL 

2.4.DINITROPHENDL 

DINITROTOLUENE MIX 

2,CDINlTROTOLUENE 

2.6.DINITROTOLUENE 

CA9 

9s65a 

100-25-4 

131-69-5 

534-52-I 

5 l-26-5 

121-14-Z 

@x-2&2 

RID0 CSFo RfDi 

m.ykNd l/m&/d in@#d 

1 WE-04 I 

4WE-04 H 

2WE-03 I 

l.WE-CM E 

2.WEQ1 , 

680E-01 I 

2 WE-03 I 

1 WE-03 H 

DINDSEB 1 86-65-7 1 1 WE-03 I 1 I 

OlGCTYLFliTHMATE ( 117-84-O 1 2WE-02 H 1 

1.4.DIOXANE 123-91-I 1 lOE-02 I 

DIPHENYIAMINE 122-394 2.5OE-02 I 

,,%DIPHENYLHYDRAZINE 122a6-7 6 WE-01 I 

DIOIJAT 6500.7 22Ob03 I 

DISULFOTON I26M44I 4WE-C5I( I 

1 .I-DITHIANE 1 505-243 1 1 WE-R? I 1 

DIURDN 

ENDOSULFAN 

ENDRIN 

EPICHLOFIOHYDRIN 

330-54-l 2 WE-03 I 

115-29-7 6WE-03 I 

72-20-6 3.WE-04 I 

iffia9a 2WE-93 H 99OE-03 I 2.86E-04 I 

ETHION 1 563-12-2 1 6 WE-04 , 1 I 
2-ETHDXYETHANOC 1 11060-5 1 4 WE-01 H 1 1 570E-02 I 

ETHYL ACETATE 141-786 9.WE-01 I 

ETHYLBENZENE lW414 l.WE-01 l i9OE-01 I 

ETHYLENE DIAMINE 107.153 2.WE-02 H 

ETHYLENE GLYCDL 107-21-I ZWE+OO I 

ET”YLENE GLYCDL. MDNOSUTYL ETHER 1 111-76-2 1 SWE-01 I 1 1 370E+W I 

ETHYLENE OXIDE 1 75216 I 1 lWE+WHl 

ETHYLENE THICUREA 

ETHYL ETHER 

ETHYL METHACRYLATE 

FENAMIPHDS 

9645.7 0 WE-05 I 1 1E-Ol Ii 

6029.7 2 WE-01 I 

97-w-2 9WE-02 Ii 

22224-92-6 25OE.6-l I 

FLUOMETURON 1 2164-17-2 1 1.3OE-62 I 1 I 
FLUORINE I 7782414 I 6WE-62 I I 

FDMESAFEN 

FCNCFOS 

FORMALDEHYDE 

FORMIC ACID 

7217602-O 1 WE-01 I 

94422.9 2.WE-03 I 

5o-oo-o 2WE-01 I 

64466 2WE+W H 

FURAN 

FURAZOCIDONE 

1 11-9 1 l.WE-03 II I 
1 67-45-8 [ [ 36OEIW HI 

FURFURAL 

GLYCIDALDEHYDE 

GLYPHOSATE 

HEPTACHLOR 

HEPTACHLDR EPOXIDE 

HEXASROMOBENZENE 

HEXACHLORDSENZENE 

HEXACHLOROEJUTAMENE 

ALPHAHCH 

BETA-HCH 

GAMMA-HCH (LINDANE) 

TECHNICAL HCH 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLORODIEENZDDIOXIN MIX 

HEXACHLOROETHANE 

HEXACHLOROFIIENE 

1,BHEXAMETHMENE DIISOCYANATE 

96-01-l 3WE-03 I 1 WE-02 P 

765-34-4 4WE-W I 2.9OE-CM H 

io7ma l.WE.O1 I 

76448 5.WE-04 I 45OE+W I 

1024-57-3 IJOE I 9lOE+W I 

07-62-l 2WE-03 I 

116-74-l 6WE.04 I lWE+OO I 

6769-3 2.WE.04 H 7.80E.02 I 

319846 63OE+W I 

319-857 lsOE+W I 

5889.9 3WE-04 I 130E+OO H 

606-73-1 lBOE+W I 

77474 7WE-03 I 2WE-05 b 

19408.74.3 62OE+o3 I 

67-72-l lWE-03 I 14oE-02 I 

70.304 3WE.04 I 

82246-a 2WE-06 I 

CSFi 

Ihn@g/d 

9 WE-01 I 

4206-03 1 

3 5OE-01 H 

450E-02 I 

450E+W I 

9 lOE+W I 

16OE+W I 

76OE-02 I 

63oE+W I 

lBOE+W I 

l.BOE+W I 

455E+03 I 

140E-02 I 

- 

5% 

- 

- 

- 

- 

- 

- 

Y 

- 

Y 

L 

- 
Y 

1 
Y 

- 

- 

y. 

- 

- 

- 

- 

- 

- 

c 
Tap 

wam 

up4 

37EtOON 

15E+Ol N 

7 3E+Ol N 

37E+00N 

73E+Ol N 

9 BE-02 C 

7 3EiOl N 

3.7EtOl N 

3 7EiOl N 

73E+O2N 

6 lE+oOC 

9lE+O2N 

6 4E-02 C 

6 OE+Ol N 

15EtWN 

3 7E+O2 N 

7 3E+Oi N 

2.2E+O2 N 

1 lE+Ol N 

2.OE+OO N 

l.BE+Ol N 

lSE+O4N 

5 5EtO3 N 

13E+O3 N 

73E102N 

73E+O4N 

lBE+o4N 

2 3E02 C 

6lE-01C 1 

12E+o3 N 

5 5E+o2 N 

9lE+WN 

4 7E+02 N 

2 2E+O3 N 

3 5Eal C 

7 3E+Ol N 

7 3EiO3 N 

73E+O4N 

61EiOON 

1 SE-02 C 

1 lE+O2N 

15E+Ol N 

3 7E+o3 N 

1 5E-02 C 

7.4E-03 C 

7 3EiOl N 

4 2E02 C 

BGE-OIC ! 

1 lE.02 C 

3.7E-02 C 

5 2E.02 C 

3 7E02 C 

2 6E+O2 N 

1 lE-05C 

46E+OOC 1 

l.lEtOl N 

Rsk-b; 

AmbleIll 

an 

ugrm3 

3 7E01 N 

15Et00N 

73E+WN 

3 7E01 N 

73E+OON 

9 2E03 C 

73E+OON 

37E+WN 

37E100N 

7 3E+Jl N 

5 7E01 C 

9 lE+Ol N 

7 9E-03 C 

BOE+OON 

1 5E-01 N 

3 7E*01 N 

73E+00N 

2.2E+ol N 

1 IEIOON 

IOEtoON 

16EiOON 

2 (Et02 N 

3 3E+O3 N 

1 lE*03N 

7.3Et01 N 

7 3E+O3 N 

14E104N 

1 BE02 C 

67Ea2C I 

7 3E+O2 N 

3 3E+O2 N 

9 IEOl N 

4 7E+Ol N 

2 2E+O2 N 

3 3E-02 C 

73EtOON 

14E-01 C 

7 3E103 N 

37EtWN 

16E-03 C 

37EtOl N 

1 lE+OON 

3 7E+O2 N 

14E03 C 

69E.04C 

7.3E+M) N 

3 9E-03 C 

60E-02C ! 

99EJl4C 

3 5E03 C 

4 6E-03 C 

3 SE-03 C 

7 3E-02 N 

14E-06C 

45E-OlC 1 

l.lE+WN 

1 lE-02N 

mgfkg 
14E-01 N 

54E01 N 

2 7E+OO N 

14E-01 N 

27E+OON 

4 6E-03 C 

27EtOON 

14E+OON 

14E+OON 

2 7EtOl N 

2 9E01 C 

3 4E+Jl N 

3 9E-03 C 

3OEtOON 

5 4E-02 N 

14E+Ol N 

27EtOON 4 lE+O3 N 

6.lE+OO N 1.2E+o4 N 

4 lE-Ol N 6lE+WN 

32E01C , 56E+O2C 1 

6 SE-01 N lOE+O3N 

5 4EiO2 N 6 2E+O5 N 

12E+03 N 16E+O6N 

14Et02 N 2OEt05N 

2 7E+Ol N 4lE+O4N 

2 7E*03 N 4lE&N 

6 BE+02 N 

3 2E-03 C 

29E-O2C 1 

2 7Et02 N 

12E+O2 N 

3 4E-01 N 

ItlEt N 

6 IEIOl N 

1 7E-02 C 

27E+OON 

2 7EtO2 N 

2.7Et03 N 

14E+OON 

63E-04C 

4lEiWN 

5 4E-01 N 

14EtO2 N 

7OE.04C 

35E-04C 

27EtM)N 

2 OEJJ~ C 

4.OE-02C 1 

50EMC 

1 fJE-03 C 

2 4Ea3 C 

1 SE43 C 

9.5E+W N 

5lE-07C 

23E01 C 1 

4 IEal N 

Sal 

l-&.Ski~l 

ww 

2GE+O2N 

62E+O2 N 

4.lE+O3 N 16E+o2N 1 

2OE+O2N 76E+OON I 

4 lE+O3 N 

64E100C 

4lE+O3N 

2 OE+O3 N 

2OE+O3N 7.6Et01 N 1 67E-03 

41E+U4N 16E+O3N 1 12EtO5 

5 2EtO2 C 56E+Ot C 13E03 

51E+O4N 2 OE+O3 N 1 3E+00 

7.2E+OO C 60+301 c 1 3Eo4 

4 5E+Q3 N 17EttJ2 N 1 7E02 

6 ZE+ol N 3lEtOON ( 32E03 

2 OE+O4 N 76E+O2N 1 

lOE+o6N 

57E+ooC 

62E+QlC 1 

4 lE+JS N 

1 BE+05 N 

5lE+92N 

27EiO4N lOEiO3N 1 

12Et05 N 47E+o3N 1 

3OE+OlC 

4lEtO3N 

4lE+O5N 

4lE&N 

2OS+O3N 7.6EtOl N 1 1 SE-03 

15EtM)C 1.7E-01 C 1 

6lEiO3N 2 3E+O2 N 2 3E-02 

6.2E+O2 N 3 lE+Ol N 

2 OE+O5 N 7 BE+03 N 2 6E+ol 

13E+OOC 14E-01 C 4 2E-02 

6 3E.01 C 7.OE-02 C 12E-03 

4 lE+O3 N 16E+o2N I 

36E+oOC 

7.3E+ol C 1 

9 lEO1 C 

32E+JOC 

44EiWC 49EOl c 1 2.2E-04 

32EtOOC 35E0lC 1 

1.4E+O4 N 

92E04C 

4lE+O2C 1 

6.lE+O2 N 

w9 m(vxp 
7.6E+W N 1 BE-03 

3 lEtO1 N 

16E+02 N 5 6Ea2 

4 7E+O2 N 9 9E-01 

23E+OlN 2 7E-01 

65E+OlC I 4 2EO4 

39E+OlN 1 32Eal 

3lE+O4N I 33E+00 

3.9EtO4 N 1 

64E-OlC 1 48E06 

II SSLS 

later mlglatlon 

DAF 20 

mYhI 

3 7Ea2 N 

57E-01 N 

2 5Eal N 

17E-01 N 

24E&N 

2 6E02 C 

2 5E+Ol N 

2 SE-03 C 

3 3E-01 N 

6 4E02 N 

12E+WN 

ZOE+Ol N 

54E+OON 

6 4E-03 N 

64E+WN 

6 5EtOl N 

3 5E+Ol N 

1 5E+Ol N 

30E+O2N 

9 SE-05 c 

65EtoON 

2 IEIOI N 

16E-01 N 

35E+oON 

3 OE+Ol N 

30E~32N 

4 6E-01 N 

5 3E+O2 N 

6 4E-01 C 

2 5E-92 C 

5 2E02 C 

16E+OOC 

69E44C 

3 lE03 C 

43E-03c 

2oE+OJN 

36Eal C 

2 OEt03 N 



EPA Region Ill RBC Table 10/5/2000 5 

Chemcal I CA?? 
HEXANE I 110-54-3 

P-HEXANCNE 591-76-6 

HEXAZINDNE 5123504.. 

HMX 2691.414 

HYDRAZINE 302-01-2 

HYDROGEN CHLORIDE 7647.014 

HYDROGEN SULFIDE 7783-c&4 

HYDRDDUINDNE 123-31-9 

IRON 7439896 

ISCBUTANOL 78-63-i 

ISOPHORONE 76-59-l 

ISDPROPALIN 33820-53-I 

ISOPRCt’YL METHYL PHOSPHONIC ACID 16322-544 

TETRAETHYLLEAD 76-W-2 

LITHIUM 743993.2 

MALATHION 121-75-5 

MALEIC ANHYDRIDE 108-31-6 

MANGANESE-NONFODD 743996-5 

MANGANESE-FOOD 743996.5 

MEPHOSFOLAN 950-107 

MEPIQUAT CHLORIDE 24307-26-a 

MERCURIC CHLORIDE 7467-M-7 

MERCURY (INORGANIC) 7434976 

METHYLMERCURY 22967.924 

METHACRYLONITRILE 126987 

METHANOL 67-56-l 

METHIDATHION 950-37-E 

METHOXYCHLOR 7243-5 

METHYL ACETATE 742L-9 

METHYL ACRYLATE I %a-3 

P-METHYLANILINE I 95534 

4-(2.METHYL4CHLOROF+,ENOXY) BUTYRIC ACID 94-91-5 

2-METHYL+CHLOROPHENOXYACETIC ACID (MCPA) 34-746 

2-(2.METHYL4CHLOROPHENOXY)PROPlDNlC ACID ( 93-65-2 

METHYLCYCLOHEXANE 106-67-2 

METHYLENE BROMIDE I 74-95-3 

METHYLENE CHLORIDE 1 75-W-2 

4.4.METHYLENE BIS(P-CHLOROANILINE) 101-14-4 

4.4’.METHYLENE BIS(N.N’-0IMETHYL)ANlLlNE 10161-1 

4.4’.METHYLENEDIPHENYL ISDCYANATE 10166-6 

METHYL ETHYL KETONE (2.BUTANONE) 78-93-3 

METHYL HYDRAZINE 1 60-344 

METHYL ISOBUTYL KETONE (CMETHYL-2.PENTANO,, 106-101 

METHYL METHACRYLATE 

2METHYL-5-NITROANILINE 

METHYL PARATHION 

P-METHYLPHENOC 

60.526 

99.558 

29EW0 

95-48-7 

3.METHYLPHENOL 108-39-4 

4-METHYLPHENOL I 10644-5 

METHYLSTYRENE MIX 25013-15-4 

ALPHA-METHYLSTYRENE 98-83-9 

METHYL TERT-BUTYL ETHER 1634-044 

METOLACHLOR (DUAL) 5121845-i 

MIREX 1 2355-65-6 

MOLYBDENUM I 7439-98-7 

MONDCHLOAAMINE 105%-9+x 

NALED 300-765 

RfDo CSFo 

3.WE-03 I 

4.WE-02 H 

3.WE-01 E 

-I 3WE-01 I 

2 WE-01 I 950E-04 I 

150E-02 I 

1 WE-01 I 

l.WE-07 I 

2.WE-02 E 1 

2WE-02 II 

lWE-02 A 

6 WE-02 I I 7 5OE-03 I 

1 5OE-01 I 1 

2.WE-04 I 1 I 1 1 73E+OoN 1 7.3E-91 N 

5E-03 I I 1 laEtO2N I 16EtOlN 

sd cmcenlratims . 

Sal Soil Scil. tor grm 

FlSh Industrial Residenttal OAF 1 

flY#kQ w+-a ww WP 

9 lE+Ol N 12Et05 N 4 7E+O3 N 6 9E-01 

5 4E+Ol N 62E+O4N 3 lE+O3 N 

&k-t 

Tap Ambient 

RfD, CSFi water air 

mglkvd llmqkgld VDC ug4 uglm3 

571E-02 I Y 3 5E+O2 N 21E+O2N 

14E-03 E 1 SE+03 N 51E+WN 

12E+O3 N 12Et02 N 

I BE+03 N 16E+O2 N 

170E+Ol I 2.2E-02 C 37EO4C 

5.70E-03 I 2 lE+Ol N 

266E-04 I 1 lE+o2N IOEIWN 

1 SE+03 N 15EtO2N 

1 1 llE+O4N 1 llE+O3N 41EtO2N 1 61EtOSN 1 23EtO4N 1 

I 1 y / 16E+O3N I 1 lEtO3N 41EtO2N I 61E+O5N I 23Et04N 1 59E-01 

45E+OlN ’ 67E+O4N 2 6E+o3 N 

6 BE+01 N 1 OEtO5 N 3 9E+O3 N 

1 lEJJ3C 19E+WC 2 lE-01 C 

41E+OON 6 1E+O3 N 23EtO2N 

5 4E+Ol N E 2E+O4 N 3 IEd) N 

7.OE+Ol C 66EiOOC 33E+OOC 6 OE+O3 C 6 7E102 C 2 lE-01 

5 5E+O2 N 5 5E+Ol N 2.OE+Ol N 31E+o4N 12E+O3 N 

3 7E+O3 N 3 7E+O2 N I 4E+O2 N 2 OE105 N 7 BE+03 N 

3 7E-03 N 3 7E-04 N 14EO4N 2 OE-01 N 7 6E03 N 4 6E05 

I 1 1 7.3E+oZN 1 73E+OlN 27E+OlN 1 41E+o4N 1 1.6E+O3N 1 

1 73EtO2N 1 73E+OlN 27E+olN I 41E+O4N I 16E+O3N I 40Eal 

3 7E+O3 N 3 7E102 N 14EtO2 N 2 OE+O5 N 7 BE+03 N 

1 43E-05 I 7 3E+o2 N 5 2E-02 N 2 7EiOl N 41E+O4N 16E+O3 N 4 BE+01 

143E-05 I 51E+O3N 5 2E-02 N 19E+o2 N 29E+O5N I lE+O4N 3 3E+o2 

33Et00N 3 3E-01 N 12E01 N 1 BE+02 N 70E+OON 

I WE-01 H 3 7E+O3 N 3 7E+O2 N 14E+02 N 2 OEtQ5 N 7 BE+03 N 

7.3E+Ol N 73E+OON 27E+OON 41E+O3N I 6E+O2 N 

4 lE+Ol N 6.1E*)4 N 2 3E+O3 N 

4 lEO1 N 61E+O2N 2 3E+Ol N 

14Eql N 2 OE+O2 N 7aE+WN 

14E01 N 2 OE+O2 N 76E*M)N &F-04 
6 BE+02 N l&WN 39E+O4N .3:aE+oO 

14E+OON 1 2GhO3N 1 76EtOlN 1 

6aE+WN 1 lOEtO4N I 39EtO2N 1 7.5E+Ol 

14Et03 N 2 OEtO6 N 76EiO4N 12EtOO 

4 lE+Ol N 61EtO4N 2 3Ed)3 N 5 OE-OI 

1 3Ea2 C 2 4E+Ol C 27E+OOC 2 8E04 

1.4E+Ol N 2 OEd)4 N 7 6E+O2 N 

6aE-9lN 1 lOE+O3N 1 39E+OlN 1 

14E+OON 2.OE+O3 N 7.aEtOl N 

14E+Ol N 2OE+O4N 7 BE102 N 15E02 

4 2E01 C 7 6EtO2 C 8 SE+01 C 9 5E~34 

2 4E-02 C 44E+Ol C 4 9Et00 C 

6 9E-02 C 12EtO2 C 1.4E+Ol C 

BlE+OPN 12Et06N 4.7E+O4 N 4 OE-OI 

2 9E-03 C 52E+@JC 5 BEOI C 

1 lE+O2N 1 SE+05 N 6 3E+O3 N 6 5Ea2 

19E103 N 29EtO6N 1 lE+O5 N 3 2E-01 

96EQ2C 1 17EiO2C 1 19E+OlC 1 

34E-OlN I 51EtO2N I 20E+OlN ( 43E03 

6 BE+01 N 1 OE+O5 N 3 9E+O3 N 

6 BE+01 N 1 OE+O5 N 3 9Et03 N 

GaE+OON lOE+O4N 3 9E+O2 N 

aIE+OON 12E+O4 N 4 7E+O2 N 5 lE-02 

Ill SSLS 

water migratar 

OAF 20 

WP 
14Et01 N 

1 

12ElOl N 

4 lE~,l C 

92EJJ4N 

6IEtWN 

9 5E+O2 N 

67E+a3N 

4.2E83 N 

7 5E+Ol N 

31E+O2N 

2 5E*01 N 

IOEtOlN 

57E03C 

3 OEal N 

19Eo2c 

79E+OON 

13E+WN 

6 5E+OO N 

E 5E-02 N 

lOE+OON 

79E+OON 

2 BE+01 N 



Chemical 

NICKEL REFINERY DUST 

NICKEL 

NITRATE 

NITRIC OXIDE 

INITRITE 

P-NITROANILINE 

NITROBENZENE 

NITROFURANTOIN 

NITROFURAZONE 

NITROGEN DIOXIDE 

NITROGLYCERIN 

4.NITROPHENOL 

P-NITROPROPANE 

N-NITROSO-DI-N-BUTYLAMINE 

N-NITROSODIETHAN0LAlNE 

N-NITROSODIETHYLAMINE 

ORYZALIN 

OXADIAZON 

PENTACHLOROBENZENE 

PENTACHLORONITRCBENZENE 

PENTACHLdROPHENOL 

PERMETHRIN 

PHENOL 

M-PtiENMENEDIAMINE 

0.PHENYLENEDIAMINE 

P-PHENYLENEDIAMINE 

P-PHTHALIC ACID 

PHTHALIC ANHYDRIDE 

POLYBROMINATED BIPHENYLS 

POLYCHLORINATED BIPHENYLS 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 w 
POLYNUCLEAR AROMATIC HYDROCARBONS 

CAS 

RfDo CSFo RlD, 

tw$kdd l/me/d m(yk@d 

CSF, 

llm@o#d VOC 

84E-Ol I 

Tap 

water 

ug4 

R,sk-based concentraf~ons 

Ambent 

air F,sh 

@ml mgng 

7 5E03 C 

SC4 

lndustml 

me 

744Oo2-O Z.WE-02 I 7 3E+O2 N 7 3E+Ol N 2 7E+Ol N 4lE+O4N 16E+O3 N 
14797-558 i.WE+W I 5 8E+04 N 5 8E+O3 N 2 2E+O3 N 33E+O6N ,.3E+o5 N 
1010243-9 l.OOE-01 W Y 6 lE+02 N 3 7EtO2 N 1 4E+02 N 2 OE+O5 N 7 BE+O3 N 
14797650 1 WE-01 I 3 7E+03 N 3 7E+O2 N 1 4E+02 N 2 OE+O5 N 7 8E+O3 N 

88-74-4 5 70E-05 H 2 lE-01 N 
98-95-3 SWE-O4 I 6WE-04 A Y 3 SE+OO N 2 ZE+OO N 6 BE-01 N 1 OEt03 N 3 9E+01 N 
67-20-9 7WE-02 H 2 6E+O3 N 2 6E+O2 N 9 5E+Ol N t 4Et05 N 5 5E+O3 N 
59670 15OE+W H 4 5E-02 C 4 2E-03 C 2 lE-03C 3 Et00 c 4 3E-01 C 

1010244-O l.WE+W W Y 6 lEiO3 N 3 7Et03 N 14E+O3 N 2 OE+O6 N 7 BE+04 N 

5563-O 14E-02 E 46EtOOC 4 SE-O1 C 2 3E-01 C 4 lE+02C 4 E.E+Ol C 

lW-O2-7 8.WE-03 E 2 9E+O; N 29E+Ol N 1 1 lE+01 N 1 16E+O4N 1 63E+O2 N 
I I C7”Cnl , I I I I 

924-16-3 540E+OO I 56OE+W I y 19E-03 C I lE-03 C 5 BE-04 C 1lEtOOC ,9F#ll c 

1116-54-7 28(1E+OO I 2 4E02 C 2 ZE-03 C 1 lE-O3C 2 OE+OO C “--.” 
55-18-5 15OE+O2 I 1 5OEt02 I 4 5E-04 C 4 2E-05 C 2 lE-05C 3 BE02 c 4 3E-03 C 

-_ “. - 
2 ,E.“, r 

- 

62-75-9 t 1 5 lOE+Ol I I 1 !i.lOEtOl I 1 1 13E-03C 1 12E-04 C 1 62E05C 1 IlE-OlC 1 1 3E-O2 C 

86304 49OE-03 I 14E+Ol C 13E+OOC 6 4E-01 C 1 ZE+O3 C 13EtO2C 
621-64-7 7WEtOl I 9 6E-03 C 8 9E04 C 45EO4C 82E-01 C 9 lE-02 C 
759-73-9 1 4OE+O2 H 4 8E-04 C 4 5E~35 C 2 3E05 C 4 IE-02 C 4 6Ea3 C 

10595-956 220E+Oi I 3 OE-03 C 26E-04C 1 4E-M C 2 6E-01 c 2 9Ea2 C 

930-552 2.lOE+W I 2 lOE+W I 3 2E-02 c 3 OE-03 C 15E03 C 27E+OOC 3.OE41 c 

99-08-l 2.WE-02 E Y 12EiO2 N 7 3E+Ol N 2 7E+Ol N 41E+O4N 16E+O3 N 

- 

68-72-2 l.WE-02 H Y 6 lE+Ol N 37E+Ol N 14E+Ol N 2OE+O4N 7 8E+O2 N 
99-990 1 WE-02 H Y 6 lEtO1 N 3 7E+Ol N 14E+Ol N 2OE+O4N 7 8Et02 N 

85509-19-9 7 WE-04 I 2 6EtOl N 26E+OON 9 5E-01 N 14E+O3 N 5 6E+Ol N 
19044-86-3 5WE-02 l 1 6Et03 N 1 BEt02 N 6 6E+Ol N 1 OE+O5 N 3 9E+O3 N 
19666-30-9 5 WE-03 I 1 8Et02 N 1 BEtO N 66E+OON lOE+O4N 3 9E+O2 N 
23135-22-O 2508.02 I 9 lE+O2 N 9 lEtO1 N 34E+Ol N 51E+O4N 2 OEc03 N 

4287403.3 1 3WE-0311 I 1 1 llE+OZN 1 llE+OlN 1 4lE+OON 1 6lEt03N 1 23EiO2N 

191042-5 45OE-03 I 16E+O2 N 16Ed)l N 61EtOON 9 2E+O3 N 3 5E+O2 N 
56-38-2 6WE-03 H 2 2Et02 N 2 2E+Ol N BlEtOON 12E+O4N 4 7E+O2 N 

606-93-5 BWE-M I 2 9E+Ol N 2 9E+OO N 1 lE+OON 16E+O3 N 6 3E+Ol N 
82-68-3 3WE-03 I 26OE-01 H 2 6E-0, c 2 4E-02 C 1 2E-02 C 2 2E+Ol C 2 5E+OO C 
87-66-5 3WE-O2 I 1 ZOE-01 I 5 6E-01 C 5 2E-02 C 2 6E02 C 4.6E+Ol C 53E+,OC 

52645-53-l 5.WE-02 I 1 BE103 N 1 BE+O2 N 6 8EiOl N 1 OEtO5 N 3 9E+O3 N 
108-95-2 SWE-01 I 2 2E+O4 N 2 2E+O3 N 8lE+O2N 12E+O6 N 4 7Et04 N 

lO6452 1 6.WE.03 I I I I I I 22E+O2N ) 22E+OiN 1 8lE+OON 1 12E+O4N 1 4 7E+O2 N 

95-545 4 70E-02 H 14E+OO C 13E-01 C 6 7E-02 C 12EiO2 C 14E+Ol C 
106-50-3 19OE-01 H 6 9EiO3 N 6 9EtO2 N 2 6E+O2 N 3 9E+O5 N ,5E+O4 N 
90-43-7 1 WE-03 H 3 5E+Ol C 3 3EtW C 17EtOOC 3 OE+O3 C 3 4E+O2 C 

7803-51-2 3WE-O4 I 86OE-05 I 1 lEtO1 N 3.1E-01 N 4.1E-01 N 61Et02N 2 3E+Ol N 

7664-36-2 29OE-03 I 1 ,E+Ol N 
7723-14-O 2 WE-05 I 7 3E-01 N 7 3E-02 N 2 7E-02 N 4 IEtOl N 16E+OON 

lW-21-o l.WE+W H 37E+O4N 3 7Et03 N 14E+O3 N 2OE+O6N 7 8EtO4 N 
8544-9 2.WE+W I 3 43E-02 H 7 3E+O4 N 13E+02 N 2 7E+O3 N 4 lEc06N 16E+O5 N 

7WE-C% H 8.9OE+W H 7 5E-03 C 7 OE-04 C 3 5E-04 C 6 4E-01 C 72E-O2C ! 

1336-36-3 2.WE+W I 2WE+OO I 3 3E-02 C 3 lE-03 C 16E-03 C 2 9E+OO C 32E-01 C 

12674-l l-2 7 WE-05 I 7 WE-02 I 7.WE-M I 96E-01 c 1 8.9EJJ2 C I 45E02C I 82E+OiC 1 5 5E+OO N 

ii 104-26-2 2WE+W I 2WEtW I . 3 3E-02 C 31E-03C 16E-03 C 29E+OOC 3 2E-01 C 

11141-16-5 2WE+OO I 2.WE+W I I I 33E-02 C 1 3.1E-03C 1 1.6EJJ3C 1 29EtOOC I 32E0lC 
53469-21-9 I 1 2WE+W I 2WEt00 I 3 3E-02 C 3 lE03 C lE.E-03 C 29Et00C 3 2E01 C 

3 3E-02 C 3 lE-03 C 16E-03 C 29E+OOC 3 ,F.nl c 12672.246 2WE+W I 2.WEtW I __ “. I 

llO97-641 2 WE-05 I 2WE+OO I 2.WEtW I 3.3E02 C 3 lE-03 C 16E-03C 2 9E+OO C 32E-OlC 1 
1109682-5 ZWE+OO I 2.WEtW , 3 3E02 C 3 lE-03C 16E-03 C 2 9E+OO C 3 2E-01 C 

61766-33-8 45OE+OO E 1 5E02 C 1.4E03 C 7 OE-04 C 13E+OOC 14E-01 c 

T 

I 

-I--- 1 9E-01 36E+WN 



EPA Region Ill RBC Table 10/5/2OOO 7 

Chemical 

ACENAPHTHENE 

RlDo CSFo 

CAS m@#d l/m@@d 

1 83-32-9 1 6 WE-02 I 1 

ANTHRACENE 120-12-7 3WE-01 I 

BENZ[A]ANTHRACENE 56-55-3 730E-01 E 

BENZ0fB]FLUORANTHENE 205-99-2 730E-01 E 

BENZ0KlFLUORANTHENE 207-08-9 730E-02 E 

BENZO[A]PYRENE w-32-8 1 730E+W I 

CARBAZOLE 1 86-74-8 1 1 2 WE-02 H 

CHRYSENE 218-01-9 73OE-03 E 

DlBENZ[&H]ANTHRACENE 53-70-3 73OE+W E 

DIEENZOFURAN 132-649 4 WE-03 E 

FLUORANTHENE 206-44-O 4WE-02 I 

FLUORENE 1 86-73-7 1 4 WE-O2 I 1 

INDEN0[12.3-CDIPYRENE I 193-345 I 1 730E-01 E 

P-METHYLNAPHTHALENE 

NAPHTHALENE 

PYRENE 

PROMETON 

91-576 2 WE-O2 E 

91-20-3 2 WE-O2 I 

129-00-O 3WE-02 I 

1610-180 l.ME-02 I 

PROMETRYN 7287-19-6 4.WE-03 I 1 

PROPACHLOR 1 1918-16-7 1 I 30E-02 I 1 

PROPANIL 709-98-8 5WE-03 I 

PROPARGITE 2312-35-8 2 WE-O2 I 

N-PROPYLBENZENE 10365. I 4WE-02 E 

PROPYLENE GLYCOL 57-556 2 WE+01 H 

PROPYLENE GLYCOL. MONOETHYL ETHER 52125-53-8 7.WE-01 H 

PROPYLENE GLYCOL. MONOMETHYL ETHER 107-98-Z 7 WE-01 H 

PURSUIT 81335-77-5 25OE-01 I 

PYRlDlNE 110-86-I 1 WE-03 I 

OUlN0LlNE 91-22-5 120E+Ol H 

RDX 121-82-4 3 WE-03 I 1 lOE-01 I 

RESMETHRIN 1 1045386-8 1 3 WE-02 I 1 

RONNEL 1 299-84-3 1 5 WE-02 H 1 

IROTEN~NE 1 83-794 1 4 WE-03 I 1 

SELENIWSACID 1 7783-W-8 1 5 WE-03 I 1 

SELENIUM 1 7782-49-2 1 5 WE-03 I 1 
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1 .O INTRODUCTION 

This Background Soils Report was developed under the Navy’s Installation Restoration 
Program. The report pertains to several investigation sites located within the Naval Submarine 
Base - New London (NSB-NLON) in Groton, Connecticut. 

1.1 Objective and Purpose 

The objective of the soil sampling and analysis program described in this report was to 
determine the native background concentrations of inorganic chemical analytes in soils at the 
NSB-NLON located in Groton, Connecticut. Native background concentrations are defined as 
the concentration of a naturally occurring compound in soil that is unaffected by any release of 
pollutants. 

The intended use of the background concentration data is to compare against soil sample 
results from remedial investigations at several sites for the purpose of identifying areas where 
the release of pollutants may have occurred. Areas at which releases of pollutants may have 
occurred will be further evaluated to determine if contaminant levels detected present a hazard 
to human health or the environment. Further definition of the purpose and use of background 
concentrations will be established in a consensus statement to be established among the United 
States Environmental Protection Agency (EPA), the Navy, and the Connecticut Department of 
Environmental Protection (CTDEP) . 

1.2 Background 

The NSB-NLON consists of approximately 547 acres of land and associated buildings in 
southeastern Connecticut in the towns of Ledyard and Groton. NSB-NLON is on the east bank 
of the Thames River, approximately six miles north of Long Island Sound. Figures l-l and l-2 
show the overall NSB-NLON site vicinity and location, respectively. NSB-NLON was placed 
on the National Priorities List (NPL) on August 30, 1990 -by the EPA pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980. 

In compliance with CERCLA requirements, a Phase I Remedial Investigation (RI) 
(Atlantic, August 1992) on nine sites within the overall NSB-NLON sites was completed by 
Atlantic on behalf of the Navy in August of 1992. In the Phase I RI report, the concentrations 
of inorganic analytes were compared with published data by the United States Geological Service 
(USGS) for the eastern United States (Shacklette and Boemgen, 1984). The values used for 
screening soil sample results were calculated for the upper 95 % value limit. Based on comments 
received on the Phase I RI, the Navy agreed to develop site-specific background levels for 
inorganic analytes in the soil at NSB-NLON. 
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A draft Plan of Action to Establish Background Concentrations of Inorganics in Soil was 
prepared in October 1992 (Atlantic, October 1992). Subsequent technical discussions of the Plan 
of Action took place during TRC meetings held on December 2, 1992, February 4, 1993, May 
5, 1993, and August 4, 1993. Based upon these discussions and further discussions between the 
Navy and EPA, a letter transmitting a revised sample location figure to the Plan of Action was 
submitted to the EPA in a letter dated February 10, 1993, and was approved by EPA in a letter 
dated March 24, 1993. These letters are included as Appendix A. 

_ 

Samples were collected in April 1993 to supplement existing “background” data and a 
Background Soils Data Report was prepared in July 1994 (Atlantic, July 1994). The EPA 
commented on this report in a letter dated October 5, 1994. Subsequent discussion regarding 
the comments took place in a meeting between the Navy, EPA, and CTDEP held on 
January 4, 1995 in the EPA offices in Boston, Massachusetts. Based upon the discussion during 
this meeting, a response to the comments was prepared by the Navy and submitted to the EPA 
in a letter dated February 14, 1995. The EPA concurred with these responses in a letter dated 
March 1, 1995. The letters referenced in this paragraph are included as Appendix B. 

In summary, several agreements between the EPA, Navy, and CTDEP were reached 
regarding the contents of this report regarding establishment of background soils concentrations. 

l Only the 16 samples collected during the April 1993 sampling event will be 
used to establish levels. 

l The background level to be used to screen site data will be the highest level 
detected in the range of any particular analyte. Separate background levels will 
be established for the 0 to 2 foot and the 0 to 4 foot intervals. 

.--- 
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2.0 BACKGROUND SOILS INVESTIGATION 

2.1 Description of Sample Areas and Plan 

Eight areas at NSB-NLON were selected for background soil sampling as shown in Figure 
2-l. A summary of the field sampling plan from the Plan of Action (Atlantic, October 1992) 
is shown in Table 2-1, and the rationale for selection of constituents to be analyzed is shown in 
Table 2-2. All eight locations were wooded, upland, and showed no evidence of being disturbed 
by development. Soil samples from these locations are considered to be representative of the 
native background concentration of the individual inorganic analytes in soil in this area. Samples 
were collected and analyzed as described in the Plan of Action (October, 1992) except sample 
locations were modified as described in the correspondence included as Appendix A. 

TABLE 2-l 
FIELD SAMPLING PLAN 

Soil Boring Depth/ Andysis 

Sample Sampling Location Rationale TCLP TCL TAL 
Location Specifications and/or Objective Metals Organics Inorganics 

l-BB-1 4 feet/ Determine on-site l l l 

TBB-2 O-2’, 2-4’ background inorganic 
l-BB-3 concentrations in soil; TCL 
l-BB-4 organics to confirm no prior 
TBB-S waste disposal. 
l-BB-6 
l’BB-7 
l-BB-8 

TABLE 2-2 
RATIONALE FOR SELECTION OF CONSTITUENTS FOR ANALYSIS 

Parameter Rationale 

TCLP Metals Present at NSB-NLON. Needed to establish soil background 
concentrations in soil. 

TCL Organics - VOC, SVOC 

TAL Inorganics 

Present at NSB-NLON. Needed to determine if background soil 
samples contain contamination not attributable to natural 
background sources. 

Present at NSB-NLON. Needed to establish soil background 
concentrations in soil. 

The sample areas described above provided soil samples considered to be representative 
of background levels for inorganic analytes. Shallow soil samples were obtained from two 
depths (0 to 2 feet and 0 to 4 feet) from each location and analyzed for TCLP metals, TCL 
organics, and TAL inorganics. Analytical results are summarized in Table 2-3, and complete 
chemical analysis results are included in Appendix C. Data validation reporting is provided as 
Appendix D. 
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SUMMARY OF TS (INORGANICS) 

numbcn indicate detected compounds. 

sstgncd letters adjacent to numerical values are data qualifien. 

ppb indicates a concenbation of pm per billion; ppm indicates paa-& per million. 

<indicates not detected. less than detection hit. 

J indicates that a value is estimated. 

_ .~_..__ -. _ _- - -.-,- -. -- 



TABLE 2-3 (contlnucd) 

NAVAL SUBMARINE BASE - NEW LONDON 

BACKGROUND SOILS 

SUMMARY OF SOIL ANALYTICAL RESULTS (ORCANICS) 

SAMPLES COLLECTED APRIL 1993 

SAMPLE ID 

TBBl TBBl TBB2 TBB2 TBB3 7883 TBB4 TBM TBBS TBBS 

PARAMETER (o-2) 124) m-2) (2-2.3) m-2) (2-2.5) (o-2) (2-4) m-2) (2-3.3) 

TCL VOL.4 TILE ORGANIC COMPOUNDs(I, b) 

WCS ND ND ND ND NO ND ND ND ND f ND 

TCL SEMI-VOLATILE ORGANIC COMPOUNDS (@I) 

svocs ND ND ND ND ND ND ND ND ND ND 

la-m& 

I) Shaded numben indicate detected compounds. 

2) Assigned letters adjacent to numerical values are dati qudilien. 

3) ppb indicates a concentration of parts per billion; ppm indicates putt per million. 

4) < indicates not detected, less than detection limit. 

5) I indicates that a value is estimated. 

6) E indicates that a compxtnd was detected above the UOKHX limit of the instrument calibration. 

TBB6 TBB6 TRB7 TBB7 TBBB TBBfl 

(o-2) (2-3.5) I&2) (2-4) IO-Z) (t-3) 

ND 

ND 



TABLE 2-3 (continued) 

NAVAL SUBMARlNE BASE -NEW LONDON 

BACKGROUND SOILS 

SUMMARY OF SOIL ANALYTICAL RESULTS (TCLP INORGANICS) 

SAMPLES COLLECTED APRIL 1993 

SAMPLE ID I (DEPTH) 

TBBI TBBI 
-__- -- ._..~~ 

TBB2 TBB2 TBB3 TBB3 TBM TBB4 TBBS TBBS TBB6 TBB6 TBB7 TBB7 TBBB TBB8 

PARAMETER (O-2) (2-4) (o-2) (2-2.3) (O-2) (2-2.5) (o-2) (2-4) (o-2) (2-3.3) (O-2) (2-3.5) (o-2) (Z-4) (O-2) (2-3) 

TCLP INORGANICS f&b) 

&wium 237 E 195 J 174J. ,, 195 I i42 I 

Cadmium 1.8 < I.8 < I.8 < I.8 < I.8 < 

Chromium < 3.1 3.1 < c 3.1 ,.,,4.6 J 3.1 < 

Lead 9.8 2.6 J 6-C 13 20.5 

MWCUN 0.24 0.1 < 0.1 < 0.J < 0.1 < 

CBOIESG 
I) Shaded numbers indicate detected compounds. 

2) Assigned letters adjacent to numerical values are data qualifiers: 

3) ppb indicates a concentration of parts per billion; ppm indicates parts per million. 

4) < indicates not detected. less than detection limit. 

5) 1 indicates that a value is estimated. 



TABLE 2-3 (continued) 

NAVAL SUBMARINE BASE - NEW LONDON 

BACKGROUND SOILS 

SUMMARY OF SOIL ANALTYICAL RESULTS (PESTICIDES) 

SAMPLES COLLECTED APRIL 1993 

PARAMETER 

TBBI TBBI 

(o-2) 12-i) 

TBB2 

10-2) 

TBB2 

12-2.3) 

SAMPLE ID -- _---- -~~-~. 

-mall TEE! TBB4 TBB4 TBBS TBBS TBB6 TBB6 TBB7 TBB7 TBB8 TBBA 

(O-2) 2- .9 (o-2) (2-l) N-2) (2-3.3) (o-2) 12-3.Sl (O-2) (2-Q (o-2) (Z-3) 

4.4-DDE 3.4 3.6 < 4.4 c < _ 4.4 

4.4’-DDT 5.8 3.6 < 4.4 c 4.4 c _ u < - 

I) Sk&d numbers indicate detected compound% 
2) Assigned letters adjafnc lo numerical values are data qualifiers. 
3) ppb indicates a concentration of paris pr billion; ppm indiules parts per million. 

4) <indicates not detected, less than detection limit. 
5) I indicates that a value is estimated. 
6) E indicates that a wmwund was detected above the woer limit of the inshument calibration. 



It should be noted that all arseriic and lead values are all qualified as estimated values 
based on the data validation performed. Whether or not these estimated values bias the data high 
or low is indeterminate. 

.2.2 Establishment of Background Concentrations 

The highest value recorded for any analyte was taken as the background level for the site. 
In instances where laboratory analyses did not detect a given analyte, half the value of the 
highest detection level for that analyte was taken as the background level. These values are 
shown in Table 2-4 along with the published background levels used in the Phase I, and levels 
calculated using the statistical methodology proposed in the Plan of Action. These later two 
values are presented for comparative purposes only. 

2.3 Discussion of Findings 

All site-derived background levels are within the ranges published by USGS for 
background levels for the eastern United States. Average values, range of values found, and 
statistically derived upper 95% values for both the NSB-NLON and USGS are compared in 
Table 2-5. 

The values for each element (except elements having any non-detect values) were checked 
for both normal and lognormal distribution and outliers by preparation of histograms, which are 
included as Appendix E. The distribution among sampling locations does not fit into the normal 
distribution pattern. This is not surprising in that distributions of geological data generally fit 
into a lognormal pattern (USGS Miech, A.T. Methods of Computation in Estimating 
Geochemical Abundance. Geological Survey Professional Paper 574-B). The distribution, 
however, does not appear to fit a lognormal distribution either. Probably due to the small 
sample size, no data distribution is apparent. Although the histograms do not indicate any 
particular distribution, no apparent outliers can be observed. 

Each sampling location was reviewed from its relative contribution of each element to the 
background value and its relationship to soil type. The average value for each element was 

compared with the individual sample values. The results show that sampling locations: 

l TBB-3, TBB-4, and TBB-7 had a majority of elements above the average; 
l TBB-1, TBB-2, and TBB-6 had a majority below average; and 
l TBB-5 and TBB-8 were centered around the average. 

Regarding relationships to soil type, the results show that sampling locations: 
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TABLE 2-4 
BACKGROUND SOIL CONCENTRATIONS 

Background (July 

votes: 
1. The site-specific background value is the highest value detected from among all the background soil 

samples collected in April 1993. 
2. The site-specific background value is the upper tolerance limit of the upper 95% confidence limit for 

the true 95th percentile for the background soil sample results using the April 1993 results and select 
samples from the Phase I RI as reported in the July 1994 data report. 

3. The published background value is the upper limit of the range which contains 95% of the sample 
results from Shacklette and Boemgen USGS Paper 1270 using the formula M x D*, where M is the 
geometric mean and D is the geometric deviation, except as noted. 

4. Dragun (1988) 
5. Lisk (1972) 
6. Value based on one-half of the highest detection level from among all the background soil samples 

collected in April 1993. 
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TABLE 2-5 
NEW LONDON SUBASE BACKGROUND 

Notes: 
1. The upper 95 % value is calculated as follows: R + 1.65s. where R is the mean and S is the standard 

deviation. 
2. The value is the upper limit of the range which contains 95% of the sample results from Shacklette and 

Boemgen USGS Paper 1270 using the formula M x D*, where M is the geometric mean and D is the 
geometric deviation. 

3. ND - not detected. 
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l TBB-1, TBB-4, TBB-7, and TBB-8 were from an area classified as Hollis- 
Charlton Rock (15 to 45 % slope); 

l TBB-2 was from an area classified as Hollis-Charlton Rock (3 to 15% slope); 
l TBB-3 was from an area classified as Charlton-Hollis; and 
l TBB-6 was from an area classified as Rock Outcrop Hollis (3 to 45 % slope). 

No particular trends relating to chemical abundance are evident based on sampling 
locations. Similarly, no particular trend is noted when comparing geological abundance to soil 
types. 

Organic compounds were analyzed to determine if sample locations are truly 
representative of native background because native soils should not contain any organic 
compounds. The results are shown in Table 2-3 and are summarized as follows: 

l Vo/afi/es. No volatiles were detected based on validated analytical results. 
Acetone and methylene chloride were found in the blank, data validation 
qualified all results for these two compounds as non-detects at the reported 
level. 

l Semi- Volatile Organics. No semi-volatiles were detected. 

l Pesticides. 4,4’-DDE was detected in samples TBB-1 (O-2) at 3.4 ppb and 
TBB-5 (O-2) at 9.6 ppb. Also, 4,4-DDT was detected at TBB-1 (O-2) at 5.8 
ppb and TBB-5 (O-2) at 6.9 ppb. These values are close to the method 
detection limit, representing a minimal concentration of these compounds that 
can be stated positively. These values are also well below any screening 
values which might indicate potential risks to human health or the 
environment. Neither gross nor widespread contamination is indicated. These 
two sampling locations are over a half mile apart, did not contain higher levels -. 
of inorganics, and pesticide-free soil is found in between (sample TBB-2). 

Based upon the organic compounds detected, it is concluded that all sample locations are 
representative of native background conditions. Due to the historical use of DDT in this area 
for mosquito control, low levels are now ubiquitous in the environment. 
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7 3.0 SUMMARY AND CONCLUSIONS 

Based on the results of analysis of 16 samples collected from the 0 to 2 foot depth and 
the 2 to 4 foot depth at 8 locations in and near NSB-NLON, background levels (as shown in 
Table 3-l) were established to be used to screen site analytical data to identify areas where 
releases of pollutants may have occurred at NSB-NLON. 

TABLE 3-1 
BACKGROUND SOIL CONCENTRATIONS 

Naval Submarine Base Site-Specific Background’ (ppm) 

Parameter (O-2 feet) (O-4 feet) 

Aluminum 17,600 17,600 

Arsenic 3.6 3.6 

Antimony 2.05* 2.05* 

Barium 39 57.2 

Beryllium 0.72 0.72 

Boron 3.12 3.12 

Cadmium 0.24* 0.24* 

Calcium 314 499 

Chromium 19.3 21.5 

Cobalt 7 8 

Copper 17.9 25.6 

Iron 16,800 17,200 

Lead 17.5 17.5 

Magnesium 2,460 3,650 

Manganese 172 188 

Mercury 0.0552 0.05 

Nickel 5.02 5.952 

Potassium 669 2,580 

Selenium 0.4452 0.4452 

silver 0.385* 0.385* 

sodium 16.56* 20.56* 

lhallium 0.1052 0.29 

Vanadium 33.3 35.1 

zinc 25.6 31.3 

Notes: 
1. The site-specific background value is the highest value detected from among all the background soil 

samples collected in April 1993. 
2. Value based on one-half of the highest detection level from among all the background soil samples 

collected in April 1993. 
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TOXICOLOGICAL PROFILES 
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c.3.1 ANTIMONY 

Pharmacokinetics 

Ingested antimony is absorbed slowly and incompletely from the gastrointestinal. Within a few days of 

acute exposure, highest tissue concentrations are found in the liver, kidney, and thyroid. Organs of 

storage include skin, bones, and teeth. Highest concentrations in deceased smelter workers (inhalation 

exposure) occurred in the lungs and skeleton. Excretion is largely via the urine or feces, although some 

is incorporated into the hair. 

Noncancer Toxicity 

Acute intoxication from ingestion of large doses of antimony induces GI disturbances, dehydration, and 

cardiac effects in human. Chronic effects from occupational exposure include irritation of the respiratory 

tract, pneumoconiosis, pustular eruptions of the skin called “antimony spots,” allergic contact dermatitis, 

and cardiac effects, including abnormalities of the electrocardiograph (ECG) and myocardial changes. 

Cardiac effects were also observed in rats and rabbits exposed by inhalation for six weeks and in animals 

(dogs, and possibly other species) treated by intravenous injection. 

Chronic oral exposure studies in laboratory animals include two briefly reported lifetime drinking water 

studies in rates and mice. The only dose tested, 5 ppm potassium antimony tartrate, resulted in reduced 

longevity in both species and in reduced mean heart weight in rats. The EPA verified an RfD of 0.0004 

mg/kg/day for chronic oral exposure to antimony from the LOAEL of 5 ppm potassium antimony tartrate 

(0.35 mg/antimony/kg body weight-day) in the lifetime study in rats. An uncertainty factor of 1000 was 

applied; factors of 10 each for inter- and intraspecies variation and to estimate an NOAEL from an 

LOAEL. The heart is considered a likely target organ for chronic oral exposure of humans. 

Carcinocienicity 

Data were not located regarding the carcinogenicity of antimony to,humans. Antimony fed to rats did not 

produce an excess of tumors, but a high frequency of lung tumors was observed in rats exposed by 

inhalation to antimony trioxide for one year. Antimony is classified in EPA cancer weight-of-evidence 

Group D (not classifiable as a carcinogenicity to humans). 
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C.3.2 AROCLOR-1254 

AroclorB 1254 is a polychlorinated biphenyl (PCB) mixture containing approximately 21% C12H6Cl4, 

48% C12H5Cl5, 23% C12H4Cl6, and 6% C12H3Cl7 with an average chlorine content of 54%. PCBs are 

inert, thermally and physically stable, and have dielectric properties. In the environment, the behavior of 

PCB mixtures is directly correlated to the degree of chlorination. Aroclor@ is strongly sorbed to soil and 

remains immobile when leached with water; however, the mixture is highly mobile in the presence of 

organic solvents. PCBs are resistant to chemical degradation by oxidation or hydrolysis. However, 

biodegradation, especially of lower chlorinated PCBs, can occur. 

Pharmacokinetics 

PCBs have high bioconcentration factors, and due to lipophilicity, especially of highly chlorinated 

congeners, tend to accumulate in the fat of fish, birds, mammals, and humans. PCBs are absorbed after 

oral, inhalation, or dermal exposure and are stored in adipose tissue. The location of the chlorine atoms 

on the phenyl rings is an important factor in PCB metabolism and excretion. The major route of PCB 

excretion is in the urine and feces; however, more important is the elimination in human milk. Metabolites 

are predominately found in urine and bile, while small amounts of the parent compound are found in the 

feces. Biliary excretion appears to be the source of fecal excretion. 

Noncancer Toxicity 

Accidental human poisonings and data from occupational exposure to PCBs suggest initial dermal and 

mucosal disturbances followed by systemic effects that may manifest themselves several years post- 

exposure. Initial effects are enlargement and hypersecretion of the Meibomian gland of the eye, swelling 

of the eyelids, pigmentation of the fingernails and mucous membranes, fatigue, and nausea. These 

effects were followed by hyperkeratosis, darkening of the skin, acneform eruptions, edema of the arms 

and legs, neurological symptoms, such as headache and limb numbness, and liver disturbance. 

Hepatotoxicity is a prominent effect of AroclorB 1254 that has been well characterized . Effects included 

hepatic microsomal enzyme induction, increased serum levels of liver-related enzymes indicative of 

hepatocellular damage, liver enlargement, lipid deposition, fibrosis, and necrosis. Groups of 16 adults 

(11 .l +/-4.1 years at study initiation) female rhesus monkeys ingested gelatin capsules containing 0, 

0.005, 0.02, 0.04, or 0.08 mg/kg/day AroclorB 1254 daily for more than 5 years. Increases in the 

incidence of inflamed and/or prominent Meibomian glands; increased incidences of ocular exudate; 

changes in finger and/or toe nails; decreases in IgG and IgM antibody levels; decreases in the percent of 

helper T-lymphocytes; increases in suppressor T-lymphocyte count; a decrease in helper/suppressor 

ratio; and decreases in reticulocyte count, serum cholesterol, total bilirubin, and alpha-l+ alpha-2- 

globulins were observed in treated monkeys. 
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A chronic oral reference dose (RfD) of 2E-05 mg/kg/day for Aroclor@ 1254 was calculated from a lowest- 

observed-adverse-effect level (LOAEL) of 0.0005 mg/kg/day derived from the above study. 

Carcinoqenicity 

Data are suggestive but not conclusive concerning the carcinogenicity of PCBs in humans. The EPA has 

not determined a weight-of-evidence classification or slope factor for AroclorB 1254 specifically. However, 

hepatocellular carcinomas in three strains of rats and two strains of mice have led the EPA to classify 

PCBs as group 82, probable human carcinogen. The carcinogenicity slope factor (ql*) for oral exposure 

to Aroclor-1254 is 2.0 (mg/kg/day)-’ . 
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c.3.3 ARSENIC 

Noncancer Toxicity 

The toxicity of inorganic arsenic (As) depends on its valence state (-3, +3, or +5), and also on the physical 

and chemical properties of the compound in which it occurs. Trivalent (As+3) compounds are generally 

more toxic than pentavalent (As+5) compounds, and the more water soluble compounds are usually more 

toxic and more likely to have systemic effects than the less soluble compounds, which are more likely to 

cause chronic pulmonary effects if inhaled. One of the most toxic inorganic arsenic compounds is arsine 

gas (AsH3). It should be noted that laboratory animals are generally less sensitive than humans to the 

toxic effects of inorganic arsenic. In addition, in rodents the critical effects appear to be 

immunosuppression and hepato-renal dysfunction, whereas in humans the skin, vascular system, and 

peripheral nervous system are the primary target organs. Water soluble inorganic arsenic compounds are 

absorbed through the G.I. tract (>90%) and lungs; distributed primarily to the liver, kidney, lung, spleen, 

aorta, and skin; and excreted mainly in the urine at rates as high as 80% in 61 hr following oral dosing. 

Pentavalent arsenic is reduced to the trivalent form and then methylated in the liver to less toxic 

methylarsinic acids. Symptoms of acute inorganic arsenic poisoning in humans are nausea, anorexia, 

vomiting, epigastric and abdominal pain, and diarrhea. Dermatitis (exfoliative erythroderma), muscle 

cramps, cardiac abnormalities, hepatotoxicity, bone marrow suppression and hematologic abnormalities 

(anemia), vascular lesions, and peripheral neuropathy (motor dysfunction, paresthesia) have also been 

reported. Oral doses as low as 20-60 g/kg/day have been reported to cause toxic effects in some 

individuals. The acute lethal dose to humans has been estimated to be about 0.6 mg/kg/day . 

General symptoms of chronic arsenic poisoning in humans are weakness, general debility and lassitude, 

loss of appetite and energy, loss of hair, hoarseness of voice, loss of weight, and mental disorders: 

Primary target organs are the skin (hyperpigmentation and hyperkeratosis), nervous system, (peripheral 

neuropathy) and vascular system. Anemia, leukopenia, hepatomegaly,.and portal hypertension have also 

been reported. In addition, possible reproductive effects include a high male to female birth ratio. In 

animals, acute oral exposures can cause gastrointestinal and neurological effects. Oral LD50 values 

range from about 10 to 300 mg/kg. Low subchronic doses can result in immunosuppression and hepato- 

renal effects. Chronic exposures have also resulted in mild hyperkeratosis and bile duct enlargement with 

hyperplasia, focal necrosis, and fibrosis. 

The Reference Dose for chronic oral exposures, 0.0003 mg/kg/day, is based on a NOAEL of 0.0008 

mg/kg/day and a LOAEL of 0.014 mg/kg/day for hyperpigmentation, keratosis, and possible vascular 

complications in a human population consuming arsenic-contaminated drinking water. Because of 

uncertainties in the data, U.S. EPA states that “strong scientific arguments can be made for various 
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values within a factor of 2 or 3 of the currently recommended RfD value.” The subchronic Reference Dose 

is the same as the chronic RfD, 0.0003 mg/kg/day. 

Acute inhalation exposures to inorganic arsenic can damage mucous membranes, cause rhinitis, 

pharyngitis and laryngitis, and result in nasal septum perforation. Chronic inhalation exposures, as 

occurring in the workplace, can lead to rhino-pharyno-laryngitis, tracheobronchitis, dermatitis, 

hyperpigmentation, hyperkeratosis, and peripheral nerve dysfunction as indicated by abnormal nerve 

conduction velocities and peripheral vascular disorders as indicated by Raynaud’s syndrome and 

increased vasospastic reactivity in fingers exposed to low temperatures. Higher rates of cardiovascular 

disease have also been reported in some arsenic-exposed workers. Possible reproductive effects include 

a high frequency of spontaneous abortions and reduced birth weights. Arsine gas (AsH3), at 

concentrations as low as 3-10 ppm for several hours, can cause toxic effects. Hemolysis, hemoglobinuria, 

jaundice, hemolytic anemia, and necrosis of the renal tubules have been reported in exposed workers. 

Subchronic and chronic RfCs for inorganic arsenic have not been derived. 

Carcinoaenicity 

Epidemiological studies have revealed an association between arsenic concentrations in drinking water 

and increased incidences of skin cancers (including squamous cell carcinomas and multiple basal cell 

carcinomas), as well as cancers of the liver, bladder, respiratory and gastrointestinal tracts. Occupational 

exposure studies have shown a clear correlation between exposure to arsenic and lung cancer mortality 

has placed inorganic arsenic in weight-of-evidence group A, human carcinogen. The oral slope factor for 

arsenic is 1.5 (mg/kg/day)-‘. For inhalation exposures, a slope factor of 15 (mg/kg/day)-’ has been 

derived. 
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c.3.4 BARIUM 

Noncancer Toxicity 

Barium is a naturally occurring alkaline earth metal that comprises approximately 0.04 percent of the 

earth’s crust. Acute oral toxicity was manifested by GI upset, altered cardiac performance, and transient 

hypertension, convulsions, and muscular paralysis. Repeated oral exposures were associated with 

hypertension. Occupational exposure to insoluble barium sulfate induced benign pneumoconiosis. The 

EPA presented a verified chronic oral RfD of 0.07 mg/kg/day, based on an NOAEL of 0.21 mg/kg/day in a 

ten-week study in humans exposed to barium in drinking water and an uncertainty factor of 3. The EPA 

presented the same value as a provisional RfD for subchronic oral exposure. A provisional chronic 

inhalation RfC of 0.0005 mg/m3 and a provisional subchronic inhalation RfC of 0.005 were based on an 

NOEL for fetotoxicity in a four-month intermittent-exposure inhalation study in rats. Uncertainty factors of 

1000 and 100 were used for the chronic and subchronic RfC values, respectively. The chronic and 

subchronic inhalation RfC values are equivalent to 0.0001 and 0.001 mg/kg/day, assuming a human 

inhalation rate of 20 m3/day and body weight of 70 kg. Barium is principally a muscle toxin. Its targets 

are the GI system, skeletal muscle, the cardiovascular system, and the fetus. 

Carcinoaenicity 

The EPA classifies barium as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity in humans). Cancer risk is not estimated for Group D substances. 
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c.3.5 BENZENE 

Benzene is absorbed via ingestion, inhalation, and skin application. Experimental data indicate that 

animals can absorb up to 95% of oral doses and that humans can absorb up to 80% of inhaled benzene 

(after 5 minutes of exposure). Humans may absorb benzene vapors through the skin as well as the 

lungs; of the total dose absorbed by the two routes, an estimated 22-36% enters the body through the 

skin. 

Noncancer Toxicity 

Autopsy of a youth who died while sniffing benzene revealed that the chemical was distributed to the 

urine, stomach, bile, liver, kidney, abdominal fat, and brain. The depots for benzene and its metabolites in 

animals are similar to those in humans, and in addition, include the fetus and placenta, bone marrow, 

Zymbal gland, and oral and nasal cavities. Numerous studies indicate that the metabolism of benzene is 

required for its toxicity. The liver is the main site for the metabolism of benzene; the bone marrow, a minor 

site. 

Lethal oral doses of benzene are estimated to be 10 mL in humans; oral LD50 values for benzene in rats 

range from 0.93 to 5.96 g/kg. These data indicate that benzene is of low acute toxicity. Limited data show 

that nonleth,al oral doses of benzene can impact the nervous, hematological, and immunological systems. 

Ingested benzene produces symptoms of neurotoxicity at acute doses of 2 mL for humans and 325 mg/kg 

for rats. A four week exposure of mice to >=8 mg of benzene/kg/day in the drinking water induced the 

synthesis and catabolism of monoamine neurotransmitters and produced dose-related decreases in red- 

blood cell parameters and lymphocyte numbers. Rats and mice that were treated with benzene by 

gavage for 103 weeks .developed a dose-related lymphocytopenia (LOAEL, 25 mg/kg/day) and mice had 

hyperplasia of the bone marrow and lymphoid depletion of the splenic follicles and thymus (100 

mg/kg/day). 

Inhalation of benzene vapor concentrations of 20,000 ppm for 5-l 0 minutes can be fatal to humans; death 

results from central nervous system depression. The estimated LC50 value for the rat is 13,700 ppm. 

Subchronic and chronic exposures to benzene vapors induce a progressive depletion of the bone marrow 

and dysfunction of the hematopoietic system. Early symptoms of bone marrow depression include 

leukopenia, anemia or thrombocytopenia, or a combination of the three. A group of workers exposed to 

benzene concentrations of 30 and 150 ppm for 4 months to 1 year had increased incidences of 

pancytopenia. A group of patients who had been exposed to benzene concentrations of 150 to 650 ppm 

for 4 months to 15 years exhibited severe blood dyscrasias and eight of the 32 patients died with 

thrombocytopenic hemorrhage and infection . The human data ‘are supported by animal data showing 
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bone marrow suppression in mice and rats exposed to benzene concentrations ranging from 10 ppm for 

24 weeks to 300 ppm for 13 weeks. 

Benzene may also have long-term effects on the central nervous system. Workers exposed to benzene 

;or 0.5 to 4 years exhibited EEG changes and atypical sleep activity consistent with neurotoxicity. Others 

exposed to benzene concentrations of 210 ppm for 6-8 years had peripheral nerve damage. In humans, 

benzene crosses the placenta and is present in the cord blood in amounts equal to those in maternal 

blood. However, studies of the effects of benzene on human reproduction and development have been 

confounded by the presence of other chemicals in the environment. Benzene does produce 

developmental effects (fetal toxicity, but not malformations) in the offspring of treated animals, mostly at 

maternally toxic doses. 

Reference doses/concentrations for benzene have not been established. An oral risk assessment for 

benzene will be reviewed by an EPA work group and an inhalation risk assessment is currently under 

review. However, EPA-NCEA has developed oral and inhalation RfDs of 0.003 mg/kg-day and 0.0017 

mg/kg-day, respectively, for benzene. 

Carcinoaenicity 

Benzene is carcinogenic in humans and animals by inhalation and in animals by the oral route of 

exposure. Occupational exposure to benzene has been associated mainly with increased incidences of 

acute myeloblastic or erythroblastic leukemias and chronic myeloid and lymphoid leukemias among 

workers. Workers at risk were exposed in one study to 8-hour TWA concentrations ranging from 10 to 100 

ppm and in another to 8-hour TWA concentrations ranging from c2 to >25 ppm. In a historical prospective 

mortality study of chemical workers. a dose-response relationship between exposure to benzene and 

lymphatic and hematopoietic cancers was determined. This adds strength to the association between 

exposure in the workplace and cancer development. Studies in -animals have demonstrated an 

association between oral and inhalation exposure to benzene and the development of a variety of tumors, 

including lymphoma and carcinomas of the Zymbal gland, oral cavity, mammary gland, ovaries, lung, and 

skin. In one study, mice had increased incidences of leukemia, lymphoma, and solid tumors after 

exposure to 300 ppm for only 16 weeks. Based on “several studies of increased incidence of 

nonlymphocytic leukemia from occupational exposure, increased incidence of neoplasia in rats and mice 

exposed by inhalation and gavage, and some supporting data”, benzene has been placed in the EPA 

weight-of-evidence classification A, human carcinogen. The oral and inhalation slope factors for benzene 

are 5.5E-02 and 2.7E-2 (mg/kg/day)-‘, respectively 
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C.3.6 BENZO[A]ANTHRACENE 

Noncancer Toxicity 

The oral and inhalation RfD and RfC are not available at this time (EPA 1998). 

Carcinouenicity 

Benzo[a]anthracene has a weight of evidence classification of 82, a probable human carcinogen. The 

classification was based on sufficient data from animal bioassays. Benzo[a]anthracene produced tumors 

in mice exposed by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical 

application. Benzo[a]anthracene produced mutations in bacteria and in mammalian cells, and 

transformed mammalian cells in culture. 

Although there are no human data that specifically link exposure to benzo[a]anthracene to human cancers, 

benzo[a]anthracene is a component of mixtures that have been associated with human cancer. These 

include coal tar, soot, coke oven emissions and cigarette smoke. 

Benzo[a]anthracene administration caused an increase in the incidence of tumors by gavage; dermal 

application; and both subcutaneous injection and intraperitoneal injection assays. A group of male mice was 

exposed to gavage solutions containing 3% benzo[a]anthracene for 5 weeks. There was an increased 

incidence of pulmonary adenomas and hepatomas. 

Supporting data for carcinogenicity include genetic mutations in five different strains of Salmonella 

tvohimurium. Benzo[a]anthracene produced positive results in an assay for mutations in Drosophila 

melonaaster. 

The currently used Oral Slope Factor (CSF) for Benzo[a]anthracene is 7.3E-01 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo[a]pyrene (BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day. 

The inhalation CSF is not available. 
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c.3.7 BENZO(A)PYRENE (BAP) 

Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI and respiratory epithelia. Benzo(a)pyrene was 

distributed widely in the tissues of treated rats and mice, but primarily to tissues high in fat, such as 

adipose tissue and mammary gland. 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates. The dihydrodiols may be further oxidized to diol epoxides, which, 

for certain members of the class, are known to be the ultimate carcinogens. Conjugation with glutathione or 

glucuronic acid, and reduction to tetrahydrotetrols are important detoxification pathways. 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not 

located. Excretion occurred mainly via the feces, probably largely due to biliary secretion. The EPA 

concluded that accumulation in the body tissues of PAHs from chronic low level exposure would be 

unlikely. 

Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

Carcinoaenicity 

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as from natural -. 
sources. Benzo (a)pyrene is the most extensively studied member of the class, inducing tumors in multiple 

tissues of virtually all laboratory species tested by all routes of exposure. Although epidemiology studies 

suggested that complex’mixtures that contain PAHs (coal tar, soots, coke oven emissions, cigarette smoke) 

are carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone because of the 

presence of other potentially carcinogenic substances in these mixtures. In addition, recent investigations 

showed that the PAH fraction of roofing tar, cigarette smoke, and coke oven emissions accounted for only 

0.1 to 8 percent of the total mutagenic activity of the unfractionated complex mixture in Salmonella. 

Aromatic amines, nitrogen heterocyclic compounds, highly oxygenated quinones, diones, and 

nitrooxygenated compounds, none of which would be expected to arise from in vivo metabolism of PAHs, 

probably accounted for the majority of the mutagenicity of coke oven emissions and cigarette smoke. Coal 
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tar, which contains a mixture of many PAHs, has a long history of use in the clinical treatment of a variety of 

skin disorders in humans. 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified 

compound. Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax 

and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillation, and subcutaneous or 

intraperitoneal injection, were used. Benzo (a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene were classified in 

Group B2 (probable human carcinogens). 

The EPA verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on several 

dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were available 

for the other PAHs in Group B2. The EPA promulgated an ambient water quality criterion for “total 

carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as being 

sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates for 

benzo(a)pyrene were adopted for the other carcinogenic PAHs when quantitative estimates were needed. 

Human data specifically linking benzo(a)pyrene (BAP) to a carcinogenic effect are lacking. There are, 

however, multiple animal studies in many species demonstrating BAP to be carcinogenic following 

administration by numerous routes. In addition, BAP has produced positive results in numerous 

genotoxicity assays. 

The data for animal carcinogenicity was sufficient. The animal data consist of dietary, gavage, inhalation, 

intratracheal instillation, dermal and subcutaneous studies in numerous strains of at least four species of 

rodents and several primates. Repeated BAP administration has been associated with increased 

incidences of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet 

studies include forestomach, squamous cell papillomas and carcinomas. 

Benzo(a)pyrene has been shown to cause genotoxic effects in a broad range of prokaryotic and 

mammalian cell assay systems. 

The oral slope factor presented in IRIS is 7.3E+O per mg/kg/day The cancer slope factor for inhalation is 

not available. 
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C.3.8 BENZO(B)FLUORANTHENE 

Noncancer Toxicity 

Little information is available on benzo(b)fluoranthene. However, based on the similarities of chemical 

structures, most properties should be similar to benzo(a)pyrene. 

Carcinoaenicity 

The EPA has classified benzo(b)fluoranthene in cancer weight-of-evidence Group B2 (Probable Human 

Carcinogen, sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 

humans) based on lung tumors in mice. The currently used Oral Slope Factor (CSF) for 

benzo(b)fluoranthene is 7.3E-01 per (mg/kg)/day which is extrapolated from the CSF for Benzo[a]pyrene 

(BaP), i.e., 0.1 x 7.3 (BaP) = 7.3E-01 per (mg/kg)/day. 
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c.3.9 BENZO(K)FLUORANTHENE 

Noncancer Toxicity 

Little information is available on benzo(k)fluoranthene. However, based on the similarities of the chemical 

structures, most properties should be similar to benzo(a)pyrene. 

Carcinoclenicity 

A Toxicity Equivalency Factor (TEF) has been developed for benzo(k)fluoranthene which allows the 

estimation of 0.073 mg/kg/day for the CSF for the oral route. The EPA has classified benzo(k)fluoranthene 

in cancer weight-of-evidence Group 82 (Probable Human Carcinogen, sufficient evidence of carcinogenicity 

in animals with inadequate or lack of evidence in humans) based on lung tumors in mice. 
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c.3.10 BlS(2-ETHYLHEXYL)PHTHALATE 

Bis(2-ethylhexyl)phthalate is a colorless oily liquid that is extensively used as a plasticizer in a wide 

variety of industrial, domestic and medical products. It is an environmental contaminant and has been 

detected in ground water, surface water, drinking water, air, soil, plants, fish and animals. 

Noncancer Toxicity 

It is rapidly absorbed from the gastrointestinal tract primarily as mono(2-ethylhexyl)phthalate. The diester 

can be absorbed through the skin and from the lungs. It is rapidly metabolized in the blood and tissues to 

the monoester, which can be excreted as a glucuronide conjugate or further hydrolyzed to phthalic acid 

and excreted. Animal studies have indicated that the primary target organs are the liver and Kidneys. 

However, higher doses are reported to result in testicular effects and decreased hemoglobin and packed 

cell volume. An epidemiological study reported no toxic effects from occupational exposure to air 

concentrations of bis(2-ethylhexyl)phthalate up to 0.16 mg/m3 . Other studies on occupational exposures 

to mixtures of phthalate esters containing bis(2-ethylhexyl)phthalate have reported polyneuritis and 

sensory-motor polyneuropathy with decreased thrombocytes, leukocytes and hemoglobin in some 

exposed workers. Developmental toxicity studies with rats and mice have shown that bis(2- 

ethylhexyl)phthalate is fetotoxic and teratogenic when given orally during gestation. Oral exposure has 

also been shown to result in decreased sperm count in rats. 

A Reference Dose (RfD) of 0.02 mg/kg/day for both subchronic and chronic oral exposure was calculated 

from a lowest-observed-adverse-effect level (LOAEL) of 19 mglkglday based on increased relative liver 

weight in guinea pigs given 0, 19, or 64 mg bis(2-ethylhexyl) phthalate/kg/day for 12 months in their diet. 

Reference Concentration (RfC) for inhalation exposure is not available. 

Carcinoqenicity 

bis(2-ethylhexyl)phthalate is known to induce the proliferation of peroxisomes, which has been associated 

with carcinogenesis. Dose-dependent, statistically-significant increases in the incidences of hepatocellular 

carcinomas and combined carcinomas and adenomas were seen in mice and rats exposed to bis(2- 

ethylhexyl)phthalate in their diet for 103 weeks. An increased incidence of neoplastic nodules and 

hepatocellular carcinomas was also reported in rats. Based on USEPA guidelines, bis(2- 

ethylhexyl)phthalate was assigned to weight-of-evidence Group 82, probable human carcinogen, on the 

basis of an increased incidence of liver tumors in rats and mice. .A carcinogenicity slope factor of 0.014 

(mg/kg/day)-’ for oral exposure was based on the combined incidence of hepatocellular carcinomas and 

adenomas in male mice. A quantitative estimation of carcinogenic risk from inhalation exposure is not 

available. 
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c.3.11 CADMIUM 

Cadmium is a naturally occurring metal that is used in various chemical forms in metallurgical and other 

industrial processes, and in the production of pigments. Environmental exposure can occur via the diet 

and drinking water. 

Noncancer Toxicity 

Cadmium is absorbed more efficiently by the lungs (30 to 60%) than by the gastrointestinal tract, the 

latter being a saturable process. Cadmium is transported in the blood and widely distributed in the body 

but accumulates primarily in the liver and kidneys. Cadmium burden (especially in the kidneys and liver) 

tends to increase in a linear fashion up to about 50 or 60 years of age after which the body burden 

remains somewhat constant. 

Acute oral exposure to 20-30 g have caused fatalities in humans. Exposure to lower amounts may cause 

gastrointestinal irritation, vomiting, abdominal pain, and diarrhea. An asymptomatic period of one-half to 

one hour may precede the onset of clinical signs. Oral LD50 values in animals range from 63 to 1125 

mg/kg, depending on the cadmium compound. Longer term exposure to cadmium primarily affects the 

kidneys, resulting in tubular proteinosis although other conditions such as “itai-itai” disease may involve 

the skeletal system. Cadmium involvement in hypertension is not fully understood. Inhalation exposure to 

cadmium and cadmium compounds may result in effects including headache, chest pains, muscular 

weakness, pulmonary edema, and death. The l-minute and lo-minute lethal concentration of cadmium 

for humans has been estimated to be about 2,500 and 250 mg/m3, respectively. An 8-hour TWA (time- 

weighted-average) exposure level of 5 mg/m3 has been estimated for lethal effects of inhalation exposure 

to cadmium, and exposure to 1 mg/m3 is considered to be immediately dangerous to human health. Renal 

toxicity (tubular proteinosis) may also result from inhalation exposure to cadmium. 

Chronic oral RfDs of 5E-4 and 1 E-3 mg/kg/day have been established for cadmium exposure via drinking 

water and food, respectively. Both values reflect incorporation of an uncertainty factor of 10. The RfDs are 

based on an extensive data base regarding toxicokinetics and toxicity in both human and animals, the 

critical effect being renal tubular proteinuria. Confidence in the RfD and data base is high. Inhalation RfC 

values are currently not available. The target organ for cadmium toxicity via oral exposure is the kidney. 

Carcinocrenicity 

There is limited evidence from epidemiologic studies for cadmium-related respiratory tract cancer. An 

inhalation unit risk of 1.8E-3 (g/m3)-’ and an inhalation slope factor of 6.3E+O (mg/kg/day)-’ are based on 

respiratory tract cancer associated with occupational exposure. Based on limited evidence from multiple 
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occupational exposure studies and adequate animal data, cadmium is placed in weight-of-evidence group 

Bl - probable human carcinogen. 
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C.3.12 CHLOROBENZENE 

Noncancer Toxicity 

Oral exposure of animals to chlorobenzene induced liver effects. Inhalation exposure of animals induced 

narcosis and other CNS effects as well as lung, liver, and kidney changes. Minimal occupational exposure 

data indicated that chlorobenzene induces respiratory tract irritation and CNS effects (headache) in workers 

exposed to high levels. The EPA presented a verified chronic oral RfD of 0.02 mg/kg/day, based on an 

NOAEL for liver lesions in a 13-week oral study in dogs and an uncertainty factor of 1000. The EPA 

presented a provisional subchronic oral RfD of 0.2 mg/kg/day, based on the same NOAEL and an 

uncertainty factor of 100. EPA-NCEA has developed a provisional chronic inhalation RfD of 0.017 

mg/kg/day. Target organs for the toxicity of chlorobenzene include the liver, CNS, lung, and kidney. 

Carcinoaenicity 

Chlorobenzene is classified as an EPA cancer weight-of-evidence Group D compound (not classifiable as to 

carcinogenicity for humans), based on no available human cancer data and inadequate animal data. 

Quantitative risk estimates are not derived for Group D compounds. 
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c.3.13 CHROMIUM 

Elemental chromium (Cr) does not occur in nature, but is present in ores, primarily chromite (FeOCr203). 

Only two of the several oxidation states of chromium, Cr(lll) and Cr(VI), are reviewed in this report based 

on their predominance and stability in the ambient environment and their toxicity in humans and animals. 

Chromium plays a role in glucose and cholesterol metabolism and is thus an essential element to man 

and animals. Non-occupational exposure to the metal occurs via the ingestion of chromium-containing 

food and water, whereas occupational exposure occurs via inhalation. Workers in the chromate industry 

have been exposed to estimated chromium levels of lo-50 g/m3 for Cr(lll) and 5-1000 g/m3 for Cr(VI); 

however; improvements in the newer chrome-plating plants have reduced the Cr(VI) concentrations lo- to 

40-fold. 

Noncancer Toxicity 

Chromium(lll) is poorly absorbed, regardless of the route of exposure, whereas chromium(Vl) is more 

readily absorbed. Humans and animals localize chromium in the lung, liver, kidney, spleen, adrenals, 

plasma, bone marrow, and red blood cells (RBC). Animal studies show that Cr(VI) is generally more toxic 

. than Cr(lll), but neither oxidation state is very toxic by the oral route. In long-term studies, rats were not 

adversely affected by -1.9 g/kg/day of chromic oxide [Cr(lll)J(diet), 2.4 mglkglday of Cr(lll) as chromic 

chloride (drinking water), or 2.4 mg/kg/day of Cr(VI) as potassium dichromate (drinking water). 

The respiratory and dermal toxicity of chromium are well-documented. Workers exposed to chromium 

have developed nasal irritation (at co.01 mg/m3, acute exposure), nasal ulcers, perforation of the nasal 

septum (at -2 g/m3, subchronic or chronic exposure) and hypersensitivity reactions and “chrome holes” of 

the skin. Among the general population, contact dermatitis has been associated with the use of bleaches 

and detergents. Compounds of both Cr(VI) and Cr(lll) have induced developmental effects in 

experimental animals that include neural tube defects, malformations, aiid fetal deaths. 

The subchronic and chronic oral RfD values are 1 mg/kg/day and 1.5 mg/kg/day respectively for Cr(lll) 

and Cr(VI). No inhalation RfD is available for Cr(lll). The chronic RfC for Cr(VI) is 0.0001 mg/m3. 

Carcinoaenicity 

The inhalation of chromium compounds has been associated with the development of cancer in workers 

in the chromate industry. The relative risk for developing lung cancer has been calculated to be as much 

as 30 times that of controls. There is also evidence for an increased risk of developing nasal, pharyngeal, 

and gastrointestinal carcinomas. The results of inhalation studies in animals have been equivocal or 

negative. Based on sufficient evidence for humans and animals, Cr(VI) has been placed in the EPA 
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weight-of-evidence classification A, human carcinogen. For inhalation exposure, the unit risk value is 

1.2E-2 (g/m3)-’ and the slope factor is 4.2E+Ol (mg/kg/day)“. 
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c.3.14 DIBENZO(A,H)ANTHRACENE 

Noncancer Toxicity 

The oral RfD and inhalation RfC are not available. 

Carcinocrenicity 

The EPA has classified dibenzo(a,h)anthracene in cancer weight-of-evidence group 82 (Probable Human 

Carcinogen, sufficient evidence of carcinogenicity in animals). Based on carcinomas in mice following 

oral or dermal exposure and injection site tumors in several species following subcutaneous or 

intramuscular administration. Dibenzo[a,h]anthracene has induced DNA damage and gene mutations in 

bacteria as well as gene mutations and transformation in several types of mammalian cell cultures., 

Although there are no human data that specifically link exposure to dibenzo[a,h]anthracene with human 

cancers, dibenzo(a)anthracene is a component of mixtures that have been associated with human cancer. 

These include coal tar, soot, coke oven emissions and cigarette smoke. 

Dibenzo[a,h]anthracene has been shown to be carcinogenic when administered to mice by the oral route in 

a water-olive oil emulsion. Mice developed pulmonary adenomas, pulmonary carcinomas, and mammary 

carcinomas. 

Dibenzo[a,h]anthracene has produced positive results in bacterial DNA damage and mutagenicity assays 

and in mammalian cell DNA damage; mutagenicity and cell transformation assays. 

The currently used Oral Slope Factor (CSF) for Dibenzo[a,h]anthracene is 7.3 per (mg/kg)/day which is 

extrapolated from the CSF for Benzo(a)pyrene i.e., 1 .O x 7.3 (BaP) = 7.3per (mg/kg)/day). 

The inhalation Cancer Slope Factor for dibenzo(a,h)anthracene is not available. 
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c.3.15 1 ,l-DICHLOROETHYLENE 

1 ,l-Dichloroethylene (CAS No. 75-35-4), also known as 1 ,l-dichloroethene and vinylidine chloride, is a 

colorless liquid that is used primarily in the production of polyvinylidine chloride (PVC) copolymers and as 

an intermediate for synthesis of organic chemicals. The major application for PVC copolymers is the 

production of flexible films for food packaging such as Saran@ wrap. 1 ,l -Dichloroethylene does not occur 

naturally but is found in the environment due to releases associated with its production and transport and 

with the production of its polymers. Because of its high volatility, releases to the atmosphere are the 

greatest source of ambient 1 ,l-dichloroethylene. Smaller amounts are released to surface waters and 

soils. Loss of 1 ,l-dichloroethylene from water and soils is primarily due to volatilization. In the 

atmosphere, reaction with photochemically generated hydroxyl radicals is expected to be the predominant 

removal mechanism. Human exposure to 1 ,l -dichloroethylene is potentially highest in workplace settings 

and in the vicinity of hazardous waste sites where the compound may contaminate environmental media. 

Noncancer Toxicity 

The primary effect of acute exposure to high concentrations (approximately 4000 ppm) of 1 ,l- 

dichloroethylene vapor in humans is central nervous system (CNS) depression which may progress to 

unconsciousness. Occupational exposure has been reported to cause liver dysfunction in workers . 1 ,l- 

Dichloroethylene is irritating when applied to the skin and prolonged contact can cause first degree burns. 

Direct contact with the eyes may cause conjunctivitis and transient cornea1 injury. In experimental 

animals, the liver and kidneys are target organs for the toxic effects of 1 ,l -dichloroethylene. Subchronic 

oral exposure for 90 days to 1 ,l -dichloroethylene in drinking water produced slight hepatotoxic effects at 

200 ppm and chronic oral exposure to drinking water for 2 years produced hepatocellular changes in 

males at >=lOO ppm and in females at >=50 ppm. Gavage administration of 10 mg/kg/day, 5 days/week 

for 2 years produced chronic inflammation of the kidney in male and female rats and liver necrosis in 

male and female mice. Exposure by inhalation to 55 ppm 1 ,l -dichloroethylene, 6 hours/day, 5 days/week 

for up to 1 year produced fatty liver changes in rats and focal degeneration and necrosis in mice. In a 

three-generation study, no treatment-related effects on reproduction or neonatal development were seen 

in male and female Sprague-Dawley rats administered up to 200 ppm of 1 ,l-dichloroethylene in the 

drinking water. However, inhalation exposure during gestation produced increased resorptions and minor 

skeletal alterations in rodents at concentrations that caused maternal toxicity. These effects were 

reported in rats and mice at >=15 ppm and in rats and rabbits at >=80 ppm and ~160 ppm, respectively. 

An oral Reference Dose (RfD) of 9E-3 mg/kg/day was derived for chronic exposure and subchronic 

exposure to 1 ,l -dichloroethylene, based on liver lesions seen in rats in a 2-year drinking water study. The 

oral RfD is currently under review and may be subject to change. An inhalation Reference Concentration 

(RfC) for 1 ,l -dichloroethylene is under review. 
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Carcinoaenicity 

An epidemiology study using a small cohort found no association between the occurrence of cancer or 

cancer mortality and exposure to 1 ,l -dichloroethylene. Oral carcinogenicity bioassays (drinking water or 

gavage exposures) with experimental animals gave generally negative results. In one inhalation study, 

statistically significant increases in renal adenocarcinomas were noted in male Swiss mice exposed to 25 

ppm for 12 months. Also observed were statistically significant increases in mammary gland carcinomas 

in females and lung tumors in both sexes. Results of other inhalation studies with rats, mice, and 

hamsters have been negative. Based on EPA guidelines, 1 ,l -dichloroethylene was assigned to weight-of- 

evidence group C, possible human carcinogen. For oral exposure, the slope factor is 6E-1 (mg/kg/day)“ 

and the unit risk is 1.7E-5 (ug/L)-‘. The inhalation slope factor is 0.175 (mg/kg/day)-’ . 
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C.3.16 CIS- AND TRANS-1,2-DICHLOROETHYLENE 

1,2-Dichloroethene exists in two isomeric forms, cis-1,2-dichloroethene and trans.-l ,2-dichloroethene, that 

are colorless, volatile liquids with a slightly acrid odor. Although not used extensively in industry, 1,2- 

dichloroethene is used in the production of other chlorinated solvents and as a solvent for dyes, 

perfumes, and lacquers. Humans are exposed to 1,2-dichloroethene primarily by inhalation, but exposure 

can also occur by oral and dermal routes. 

Noncancer Toxicity 

Information on the toxicity of 1,2-dichloroethene in humans and animals is limited. Workers exposed to 

1,2-dichloroethene have been reported to suffer from drowsiness, dizziness, nausea, fatigue, and eye 

irritation. Acute and subchronic oral and inhalation animal studies of trans-1,2-dichloroethene and acute 

inhalation animal studies of cis-1,2-dichloroethene suggest that the liver is the primary target organ. The 

toxicity is expressed in increased activities of liver associated enzymes, fatty degeneration, and necrosis. 

Secondary target organs include the central nervous system and lung. Based on an unpublished study 

describing decreased hemoglobin and hematocrits in rats treated by gavage for 90 days. 

The EPA has assigned a subchronic and chronic oral reference dose (RfD) for cis-1,2-dichloroethene of 

1 .OOE-01 mg/kg/day and 1 .OOE-02 mg/kg/day, respectively. The RfDs were derived from a no-observed- 

adverse-effect-level/lowest-observed-adverse-effect-IeveI (NOAEULOAEL) of 32 mg/kg/day. An 

inhalation reference concentration (RfC) for cis-1,2-dichloroethene has not been derived. Subchronic and 

chronic RfDs of 2.00E-01 mg/kg/day and 2.00E-02 mg/kg/day, respectively, for trans-1,2-dichloroethene 

have been calculated. The RfDs were derived from a LOAEL of 175 mg/kg/day that was based on 

increased serum alkaline phosphatase activity in mice that received trans-1,2-dichloroethene in their 

drinking water. An RfC for trans-1,2-dichloroethene has not been derived. No information was available 

concerning the chronic, developmental, or reproductive toxicity of cis-1,2-dichloroethene or trans-1,2- 

dichloroethene. 

Carcinoaenicity 

No cancer bioassays or epidemiological studies were available to assess the carcinogenicity of 1,2- 

dichloroethene. EPA has placed both cis-1,2-dichloro-ethene and trans-1,2-dichloroethene in weight-of- 

evidence group D, not classifiable as to human carcinogenicity, based on the lack of human or animal 

carcinogenicity data and on essentially negative mutagenicity data. Oral and inhalation slope factors have 

not been calculated for these isomers. 
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c.3.17 1,4-DICHLOROBENZENE 

Pharmacokinetics 

No data are available to quantitatively evaluate the absorption of 1,4-dichlorobenzene. Absorption via 

oral administration is assumed to be 100 percent since this chemical is similar in structure to benzene 

and smaller chlorinated aliphatic hydrocarbons. Approximately 20 percent of the compound is absorbed 

following inhalational exposure. The dermal absorption of 1,4-dichlorobenzene has not been studied. 

Once absorbed, whether through inhalation or oral exposure, 1,6dichlorobenzene is mainly deposited in 

fatty tissue and the liver and kidneys to a lower extent. The major urinary metabolite of 1,4-dichlorobenzene 

is 2,5-dichlorophenol. This metabolite is eliminated as conjugates of glucuronic and sulfuric acids. 

Non-carcinoaenic Toxicity 

Studies indicate that the liver is the primary target organ associated with toxic effects for 1,4- 

dichlorobenzene. Malaise, nausea, anemia, proteinuria, hematuria, as well as liver effects, were 

observed in humans exposed to this chemical. 

The U.S. EPA derived an inhalation RfC for 1,4-dichlorobenzene of 8E-1 mg/m3 from a NOAEL of 301 

mg/m3 for increased liver weights and an uncertainty factor of 100. The NOAEL was estimated from a 

subchronic two-generation reproductive study where male and female rats were exposed to varying 

concentrations of 1,4-dichlorobenzene vapors. Although this study lacked chronic data, chronic lifetime 

exposure studies support the conclusions drawn in the study. 

Oral LDsO values for male and female rats were identified as 3,900 and 3,800 mg/kg respectively. A NOAEL 

of 300 mg/kg/day for hepatic effects was derived. No human studies are-available regarding toxic effects of 

1,6dichlorobenzene from oral and dermal exposure. 

Carcinoaenicity 

The U.S. EPA has classified this compound in the cancer weight-of-evidence Group C (possible human 

carcinogen). This classification is based on several oral exposure studies which indicate that this 

chemical is carcinogenic in male rats. Cancer effect levels of 150 mg/kg/day and 600 mg/kg/day, 

respectively, were derived for liver and kidney tumors. No reliable carcinogenicity studies were located 

for the inhalation of or dermal contact with 1,4-dichlorobenzene. EPA has assigned this compound an 

oral CSF of 0.024 per mg/kg/day. 
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C.3.18 2,4-DIMETHYLPHENOL 

Noncancer Toxicity 

Little is known about the toxicity of 2,4-dimethylphenol. The EPA presented a chronic oral RfD of 

0.02 mg/kg/day based on an NOAEL for nervous system effects and blood alterations in orally 

treated mice and an uncertainty factor of 3000. The EPA presented a subchronic oral RfD of 0.2 

mg/kg/day based on the same NOAEL and an uncertainty factor of 300. The nervous system and 

blood may be target organs for the oral toxicity of 2,4-dimethylphenol. 

Carcinoaenicity 

Data were not located regarding the carcinogenicity of 2,4-dimethylphenol. 
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c.3.19 INDENO(1,2,3XD)PYRENE 

Noncancer Toxicity 

Little information was found on the toxicity of indeno(l,2,3-cd)pyrene. Because of its structural similarity its 

properties should resemble benzo(a)pyrene. 

Carcinoaenicity 

A Toxicity Equivalency Factor (TEF) has been developed for indeno(l,2,3-cd)pyrene. This allows the 

estimation of an oral CSF of 0.73 mg/kg/day. The EPA has classified indeno(l,2,3cd)pyrene in cancer 

weight-of-evidence Group 82 (Probable Human Carcinogen, sufficient evidence of carcinogenicity in 

animals with inadequate or lack of evidence in humans) based on tumors in mice following lung implants. 
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C.3.20 LEAD 

Pharmacokinetics 

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but estimates as 

high as 40 percent were obtained in some individuals. Nutritional factors have a profound effect on GI 

absorption efficiency. Children absorb ingested lead more efficiently than adults; absorption efficiencies 

up to 53 percent were recorded for children three months to eight years of age. Similar results were 

obtained for laboratory animals; absorption efficiencies of 5 to 10 percent were obtained for adults and > 

50 percent were obtained for young animals. The deposition rate of inhaled lead averages approximately 

30 to 50 percent, depending on particle size, with as much as 60 percent deposition of very small 

particles (0.03 mm) near highways. All lead deposited in the lungs is eventually absorbed. 

Approximately 95 percent of the lead in the blood is located in the erythrocytes. Lead in the plasma 

exchanges with several body compartments, including the internal organs, bone, and several excretory 

pathways. In humans, lead concentrations in bone increase with age. About 90 percent of the body 

burden of lead is located in the skeleton. Neonatal blood concentrations are about 85 percent of maternal 

concentrations. Excretion of absorbed lead is principally through the urine, although GI secretion, biliary 

excretion, and loss through hair, nails, and sweat are also significant. 

Noncancer Toxicity 

The noncancer toxicity of lead to humans has been well characterized through decades of medical 

observation and scientific research. The principal effects of acute oral exposure are colic with diffuse 

paroxysmal abdominal pain (probably due to vagal irritation), anemia, and, in severe cases, acute 

encephalopathy, particularly in children. The primary effects of long-term exposure are neurological and 

hematological. Limited occupational data indicate that long-term exposure to lead may induce kidney 

damage. The principal target organs of lead toxicity are the erythrocyte and the nervous system. Some 

of the effects on the blood, particularly changes in levels of certain blood enzymes, and subtle 

neurobehavioral changes in children, appear to occur at levels so low as to be considered nonthreshold 

effects. 

The USEPA determined that it is inappropriate to derive an RfD for oral exposure to lead for several 

reasons. First, the use of an RfD assumes that a threshold for toxicity exists, below which adverse effects 

are not expected to occur: however, the most sensitive effects of lead exposure, impaired 

neurobehavioral development in children and altered blood enzyme levels associated with anemia, may 

occur at blood lead concentrations so low as to be considered practically nonthreshold in nature. 

Second, RfD values are specific for the route of exposure for which they are derived., Lead, however, is 
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ubiquitous, so that exposure occurs from virtually all media and by all pathways simultaneously, making it 

practically impossible to quantify the contribution to blood lead from any one route of exposure. Finally, 

the dose-response relationships common to many toxicants, and upon which derivation of an RfD is 

based, do not hold true for lead. This is because the fate of lead within the body depends, in part, on the 

amount and rate of previous exposures, the age of the recipient, and the rate of exposure. There is, 

however, a reasonably good correlation between blood lead concentration and effect. Therefore, blood 

lead concentration is the appropriate parameter on which to base the regulation of lead. 

USEPA presented no inhalation RfC for lead, but referred to the National Ambient Air Quality Standard 

(NAAQS) for lead, which could be used in lieu of an inhalation RfC. The NAAQSs are based solely on 

human health considerations and are designed to protect the most sensitive subgroup of the human 

population. The NAAQS for lead is 1.5 mg/m3, averaged quarterly. 

Carcinoaenicity 

USEPA classifies lead in cancer weight-of-evidence Group B2 (probable human carcinogen), based on 

inadequate evidence of cancer in humans and sufficient animal evidence. The human data consist of 

several epidemiologic occupational studies that yielded confusing results. All of the studies lacked 

quantitative exposure data and failed to control for smoking and concomitant exposure to other possibly 

carcinogenic metals. Rat and mouse bioassays showed statistically significant increases in renal tumors 

following dietary and subcutaneous exposure to several soluble lead salts. Various lead compounds 

were observed to induce chromosomal alterations in vivo and in vitro, sister chromatic exchange in 

exposed workers, and cell transformation in Syrian hamster embryo cells; to enhance simian adenovirus 

induction; and to alter molecular processes that regulate gene expression. USEPA declined to estimate 

risk for oral exposure to lead because many factors (e.g., age, general health, nutritional status, existing 

body burden and duration of exposure) influence the bioavailability of ingested lead, introducing a great 

deal of uncertainty into any estimate of risk. 
-. 

The USEPA IEUBK lead model is an iterated set of equations that estimate blood lead concentration in 

children aged 0 to 7 years. The biokinetic part of the model describes the movement of lead between the 

plasma and several body compartments and estimates the resultant blood lead concentration. The rate 

of the movement of lead between the plasma and each compartment is a function of the transition or 

residence time (i.e., the mean time for lead to leave the plasma and enter a given compartment, or the 

mean residence time for lead in that compartment). Compartments modeled include the erythrocytes, 

liver, kidneys, all the other soft tissue of the body, cortical bone, and trabecular bone. Excretory 

pathways and their rates are also modeled. These include the mean time for excretion from the plasma 

to the urine, from the liver to the bile, and from the other soft tissues to the hair, skin, sweat, etc. The 

model permits the user to adjust the transition and residence times. 
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USEPA guidance recommends using 400 mg/kg as a screening level for lead in soil for residential 

scenarios at CERCLA sties and at RCRA Corrective Action sites. Residential areas with soil lead below 

400 mg/kg generally require no further action. However, in some special situations, further study is 

warranted below the screening level (e.g., wetlands, agricultural areas). 
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C.3.21 MANGANESE 

Noncancer Toxicity 

Manganese is an essential trace element in humans that can elicit a variety of serious toxic responses 

upon prolonged exposure to elevated concentrations either orally or by inhalation. The central nervous 

system is the primary target. Initial symptoms are headache, insomnia, disorientation, anxiety, lethargy, 

and memory loss. These symptoms progress with continued exposure and eventually include motor 

disturbances, tremors, and difficulty in walking, symptoms similar to those seen with Parkinsonism. These 

motor difficulties are often irreversible. Based on human epidemiological studies, 0.8 mg/kg/day for 

drinking water exposure and 0.34 mg/m3 in air for inhalation exposure have been estimated as lowest- 

observed-adverse-effect levels (LOAELs) for central nervous system effects. 

Effects on reproduction (decreased fertility, impotence) have been observed in humans with inhalation 

exposure and in animals with oral exposure at the same or similar doses that initiate the central nervous 

system effects. An increased incidence of coughs, colds, dyspnea during exercise, bronchitis, and altered 

lung ventilatory parameters have also been seen in humans and animals with inhalation exposure. A 

. possible effect on the immune system may account for some of these respiratory symptoms. 

Because of the greater bioavailability of manganese from water, separate reference doses (RfD) for water 

and diet were calculated. A chronic oral RfD for nonfood of 0.024 mg/kg/day and 0.14 for food have been 

developed by the EPA based on human ingestion data. The EPA has derived an inhalation RfD of 1.4E-5 

mg/kg/day based on occupational exposure to manganese dioxide. 

Carcinoaenicity 

Some conflicting data exist on possible carcinogenesis following injections of manganese chloride and 

manganese sulfate in mice. However, the EPA weight-of-evidence classification is: D, not classifiable as 

to human carcinogenicity based on no evidence in humans and inadequate evidence in animals. 
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C.3.22 METHYLENE CHLORIDE 

Noncancer Toxicity 

Occupational exposure to high concentrations of methylene chloride may induce liver damage. Liver 

effects were induced in animals by inhalation or oral exposure. The EPA presented a verified chronic oral 

RfD for methylene chloride of 0.06 mg/kg/day based on an NOAEL for liver toxicity in mal and female rats 

in chronic drinking water studies and an uncertainty factor of 100. The EPA presented the same value as 

a provisional subchronic oral RfD. The EPA also presented a provisional subchronic and chronic 

inhalation RfC of 3 mg/m3, derived from an NOAEL for liver toxicity in a two-year intermittent exposure 

inhalation study in rats and an uncertainty factor of 100. The inhalation RfC is equivalent to 0.86 

mg/kg/day, assuming humans inhale 20 m3 of air/day and weight 70 kg. The principal target organ for 

methylene chloride is the liver. 

Carcinoaenicity 

Methylene chloride is classified in EPA cancer weight-of-evidence Group B2 (probable human 

carcinogen) based on inadequate human data and sufficient evidence of carcinogenicity in animals. 

Animal inhalation studies showed increased incidence of hepatocellular neoplasms and 

alveolar/bronchiolar neoplasms in male and female mice, mammary tumors in rats of either sex, salivary 

gland sarcomas in male rats, and leukemia in female rats. Oral studies were inconclusive. An oral slope 

factor of 0.0075 per mg/kg/day was based on the incidence of liver tumors in two inhalation studies in 

mice. An inhalation unit risk of 4.7E-07 per mg/m3 was based on the incidence of liver and lung tumors in 

one inhalation study. The inhalation unit risk is equivalent to 0.0016 per mg/kg/day, based on inhaled 

dose, assuming humans inhale 20 m3 of air/day and weight 70 kg. 
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C.3.23 2-METHYLNAPHTHALENE 

Noncancer Toxicity 

‘Data located regarding the noncancer toxicity of 2-methylnaphthalene are limit&d to an oral lowest 

dose associated with lethality (LDL,) in rats of 5000 mg/kg (Sax 1984). An oral RfD of 0.02 

mg/kg/day was located. 

Carcinoaenicity 

Data regarding the carcinogenicity of 2-methylnaphthalene were not located. 
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C.3.24 4-METHYLPHENOL (P-CRESOL) 

Noncancer Toxicity 

The oral toxicity of 4-methylphenol is low; the LD 5o,3o in rats is 1800 mg/kg. Ingestion by animals or humans 

of mixed isomers of methylphenol was associated with corrosion of the GI tissues, kidney tubular, 

pancreatic and liver damage, and nodular pneumonia. Occupational exposure of humans or inhalation 

exposure of animals to mixed isomers of methylphenol was associated with neurological effects, impaired 

kidney function and irritation of the respiratory tract. The EPA presented a provisional chronic oral RfD of 

0.005 mg/kg/day based on an NOAEL for decreased body weight and neurotoxicity in a gavage study in rats 

and an uncertainty factor of 1000. Principal target organs are the nervous system, respiratory mucosa, liver 

and kidney. 

Carcinoaenicity 

Methylphenol isomers are tumor promoters in the two-stage mouse skin tumor initiation-promotion test. 

The EPA classifies 2-methylphenol as a cancer weight-of-evidence Group C compound (possible human 

carcinogen), but derives no quantitative risk estimates for either oral or inhalation exposure. 
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C.3.25 NAPTHALENE 

Naphthalene (CAS Reg. No. 91-20-3), a white solid with a characteristic odor of mothballs, is a polycyclic 

aromatic hydrocarbon composed of two fused benzene rings. The principal end use of naphthalene is as 

a raw material for the production of phthalic anhydride. It is also used as an intermediate for synthetic 

resins, celluloid, lampblack, smokeless powder, solvents, and lubricants. Naphthalene is used directly as 

a moth repellant, insecticide, anthelmintic, and intestinal antiseptic. 

Naphthalene can be absorbed by the oral, inhalation, and dermal routes of exposure and can cross the 

placenta in amounts sufficient to cause fetal toxicity. The most commonly observed effect of naphthalene 

toxicity following acute oral or inhalation exposure in humans is hemolytic anemia associated with 

decreased hemoglobin and hematocrit values, increased reticulocyte counts, presence of Heinz bodies, 

and increased serum bilirubin levels. Hemolytic anemia has been observed in an infant dermally exposed 

to naphthalene and in infants whose mothers were exposed to naphthalene during pregnancy. Infants 

and individuals having a congenital deficiency of erythrocyte glucose-6-phosphate dehydrogenase are 

especially susceptible to naphthalene-induced hemolytic anemia. Acute oral and subchronic inhalation 

exposure of humans to naphthalene has resulted in neurotoxic effects (confusion, lethargy, listlessness, 

vertigo), gastrointestinal distress, hepatic effects (jaundice, hepatomegaly, elevated serum enzyme 

levels), renal effects, and ocular effects (cataracts, optical atrophy). Cataracts have been reported in 

individuals occupationally exposed to naphthalene and in rabbits and rats exposed orally to naphthalene. 

A number of deaths have been reported following intentional ingestion of naphthalene-containing 

mothballs. The estimated lethal dose of naphthalene is 5-15 g for adults and 2-3 g for children. 

Naphthalene is a primary skin irritant and is acutely irritating to the eyes of humans. Increased mortality, 

clinical signs of toxicity, kidney and thymus lesions, and signs of anemia were observed in rats treated by. 

gavage with 400 mg/kg of naphthalene for 13 weeks. No adverse effects occurred at 50 mg/kg. Transient 

clinical signs of toxicity were seen in mice exposed by gavage to 53 mg/kg for 13 weeks. Subchronic oral -. 
exposure to 133 mg/kg/day for 90 days produced decreased spleen weights in female mice. Reduced 

numbers of pups/litter were observed when naphthalene was administered orally to pregnant mice. 

Negative results in a two-year feeding study with rats receivin.g lo-20 mg naphthalene/kg/day and 

equivocal results in a mouse lung tumor bioassay suggest that naphthalene is not a potential carcinogen. 

A chronic oral reference dose (RfD) of 2E-2 mg/kg/day for naphthalene has been calculated by U.S. EPA. 

The inhalation reference dose (RfD) for chronic inhalation exposure to naphthalene is 8.6E-4 mg/kg/day. 

Available cancer bioassays were insufficient to assess the carcinogenicity of naphthalene. Therefore, 

U.S. EPA has placed naphthalene in weight-of-evidence group D, not classifiable as to human 

carcinogenicity. 
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C.3.26 NICKEL 

Noncancer Toxicity 

In a subchronic gavage study with nickel chloride in water, clinical signs of toxicity in rats included 

lethargy, ataxia, irregular breathing, reduced body temperature, salivation, and discolored extremities. 

Inhalation exposure was associated with asthma and pulmonary fibrosis in welders using nickel alloys, 

Lung effects were observed in laboratory animals exposed by inhalation. The EPA presented a verified 

RfD of 0.02 for chronic oral exposure to nickel, based on an NOAEL for decreased organ and body 

weights in a two-year dietary study with nickel sulfate in rats and an uncertainty factor of 300. The EPA 

presented the same value as a provisional subchronic oral RfD. The CNS appears to be the target organ 

for the oral toxicity of nickel. The lung is clearly the target organ for inhalation exposure. 

Carcinoaenicity 

Occupational exposure to nickel was associated with increased risk of nasal, laryngeal and lung cancer. 

Inhalation exposure of rats to nickel subsulfide increased the incidence of lung tumors. The EPA 

presents a cancer weight-of-evidence Group A classification (human carcinogen) for nickel, and presents 

an inhalation unit risk of 0.00024 per ug/m3 for nickel refinery dust. The unit risk is equivalent to 0.84 per 

mg/kg/day, assuming humans inhale 20 m3 of air/day and weigh 70 kg. The quantitative estimate was 

derived from the human occupational studies. 
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C.3.27 SILVER 

Pharmacokinetics 

The GI absorption of ingested silver in animals was estimated at 010 percent; however, absorption of 18 

percent was estimated for one human subject given silver acetate. Highest tissue levels are located in 

the liver; lower levels are located in the lungs, brain, spleen, bone marrow, muscle, and skin. Excretion is 

virtually entirely through the bile. The excretion kinetics appear to be species- and organ-dependent. In 

humans, the apparent half-life for silver in the liver is approximately 50 days, Silver in skin also appeared 

to have a long half-life (not quantified). 

Noncancer Toxicity 

Silver compounds have been used in dentistry, medicinally in the treatment of burns, as a local 

disinfectant, and as a drinking water disinfectant. The classical syndrome of toxicity, called argyria, is a 

blue-gray to nearly black discoloration of areas of the skin or the viscera resulting from deposition of 

microscopic granules of silver compounds in the affected tissues. Argyria results from occupational 

(inhalation), parenteral, or oral exposure. The EPA derived an RfD of 0.005 mg/kg/day for chronic oral 

exposure based on a 2 to 9 year human i.v. study, where a total i.v. dose of lg metallic silver (in the form 

of 4g silver arsphenamine) resulted in minimal observed effects (argyria) in patients. This total i.v. dose 

for metallic silver was converted into an oral dose (LOAEL) of 0.014 mg/kg/day. The chronic oral RfD 

was derived by dividing the LOAEL by an uncertainty factor of 3, which was applied to account for 

minimal effects in a subpopulation that has exhibited an increased propensity for the development of 

argyria. 

Carcinoaenicity 

The EPA classifies silver in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity to 

humans). The human data consist of no evidence in the literature of cancer despite frequent medical use 

of silver compounds. The animal data are limited to studies of implanted silver foil or injected metallic 

silver that provided unconvincing indications of a carcinogenic response relevant to humans. 
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C.3.28 TETRACHLOROETHYLENE (PCE) 

Tetrachloroethylene (CAS No. 127-18-4) is a halogenated aliphatic hydrocarbon with a vapor pressure 

17.8 mm Hg at 25C. The chemical is used primarily as a solvent in industry and, less frequently, 

commercial dry-cleaning operations. 

Noncancer Toxicity 

of 

in 

Occupational exposure to tetrachloroethylene occurs via inhalation, resulting in systemic effects, and via 

dermal contact, resulting in local effects. Exposure to the general population can occur through 

contaminated air, food and water .The respiratory tract is the primary route of entry for 

tetrachloroethylene. The chemical is rapidly absorbed by this route and reaches an equilibrium in the 

blood within 3 hours after the initiation of exposure. Tetrachloroethylene is also significantly absorbed by 

the gastrointestinal (g.i.) tract, but not through the skin. The chemical accumulates in tissues with high 

lipid content, where the half-life is estimated to be 55 hours, and has been identified in perirenal fat, brain, 

liver, placentofetal tissue, and amniotic fluid. 

The main targets of tetrachloroethylene toxicity are the liver and kidney by both oral and inhalation 

exposure, and the central nervous system by inhalation exposure. Acute exposure to high concentrations 

of the chemical (estimated to be greater than 1,500 ppm for a 30-minute exposure) may be fatal to 

humans. Chronic exposure causes respiratory tract irritation, headache, nausea, sleeplessness, 

abdominal pains, constipation, cirrhosis of the liver, hepatitis, and nephritis in humans; and microscopic 

changes in renal tubular cells, squamous metaplasia of the nasal epithelium, necrosis of the liver, and 

congestion of the lungs in animals. Some epidemiology studies have found an association between 

inhalation exposure to. tetrachloroethylene and an increased risk for spontaneous abortion, idiopathic 

infertility, and sperm abnormalities among dry-cleaning workers, but others have not found similar effects. 

The adverse effects in humans are supported in part by the results of animal studies in which 

tetrachloroethylene induced fetotoxicity (but did not cause malformations) in the offspring of treated dams. 

Reference doses (RfDs) for subchronic and chronic oral exposure to tetrachloroethylene are each lE-2 

mg/kg/day. These values are based on hepatotoxicity observed in mice given 100 mg 

tetrachloroethylene/kg body weight for 6 weeks and a no-observed-adverse effect level (NOAEL) of 20 

mg/kg. EPA-NCEA has developed an inhalation RfD of 0.11 mg/kg-day for PCE. 

Carcinoaenicity 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality due 

to various types of cancer, including liver cancer, but the data are regarded as inconclusive because of 
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various confounding factors. The tenuous finding of an excess of liver tumors in humans is strengthened 

by the results of carcinogenicity bioassays in which tetrachloroethylene, administered either orally or by 

inhalation, induced hepatocellular tumors in mice. The chemical also induced mononuclear cell leukemia 

and renal tubular cell tumors in rats. Tetrachloroethylene was negative for tumor initiation in a dermal 

study and for tumor induction in a pulmonary tumor assay. Although U.S. EPA’s Science Advisory Board 

recommended a weight-of-evidence classification of C-B2 continuum (C = possible human carcinogen; 

B2 = probable human carcinogen), the agency has not adopted a current position on the weight-of- 

evidence classification. In an earlier evaluation, tetrachloroethylene was assigned to weight-of-evidence 

Group 82, probable human carcinogen, based on sufficient evidence from oral and inhalation studies for 

carcinogenicity in animals and no or inadequate evidence for carcinogenicity to humans. The unit risk and 

slope factor values for tetrachloroethylene have been withdrawn from IRIS and HEAST. Upper bound risk 

estimates provided by EPA-NCEA are as follows: for oral exposure, the slope factor is 5.2E-2 

(mg/kg/day)“; for inhalation exposure, the slope factor is 2.OE-3 (mg/kg/day)“. 
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c.3.29 THALLIUM 

Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, 

neurological dysfunction, and renal and liver damage. Chronic ingestion of more moderate doses 

characteristically caused alopecia. Thallium was used medicinally to induce alopecia in cases of ringworm 

of the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) exposure, neurologic 

signs preceded alopecia, suggesting that the nervous system is more sensitive than the hair follicle. The 

EPA presented verified chronic oral RfD values for several thallium compounds (thallium acetate, thallium 

acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and thallic oxide) based on 

increased incidence of alopecia and increased serum levels of liver enzymes indicative of hepatocellular 

damage in rats treated with thallium sulfate for 90 days. EPA presented a chronic oral RfD for thallium of 

7E-05 mg/kg/day. 

Carcinoaenicity 

Thallium was classified as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity to humans). 
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c.3.30 TRICHLOROETHENE 

Noncancer Toxicity 

Little is known about the toxicity of prolonged oral exposure to trichloroethene. Acute inhalation exposure 

to high levels induced anesthesia, tachypnea, and ventricular arrhythmias. Occupational exposure was 

associated with headache, dizziness, lassitude, and other CNS effects. Prolonged inhalation exposure of 

animals affected the liver and kidneys. An oral RfD of 0.006 mg/kg/day was presented by EPA. An 

inhalation RfC value was not located for trichloroethene in IRIS or HEAST. The principal target organs for 

trichloroethene are the CNS and heart, and, to a lesser extent, the liver and kidney. 

Carcinoqenicity 

Carcinogenicity studies in laboratory animals showed increased incidence of hepatocellular carcinomas 

(gavage exposure) and malignant lymphomas (inhalation exposure) in mice and increased incidence of 

renal adenocarcinomas in male rats (gavage). Cancer studies in humans were inadequate. 

interpretation of the data regarding the carcinogenicity of trichloroethene is controversial, and the EPA 

has not adopted a final position on a cancer &eight-of-evidence classification. Currently, EPA believes 

the weight-of-evidence to be on the C-B2 continuum (possible-probable human carcinogen), and offers 

slope factor of 0.011 per mg/kg/day for oral exposure and 0.006 per mg/kg/day for inhalation exposure as 

being useful. 
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C.3.31 VANADIUM 

Noncancer Toxicity 

The oral toxicity of vanadium compounds to humans is very low, probably because little vanadium is 

absorbed from the GI tract. Effects in humans exposed by inhalation include upper and lower respiratory 

tract irritation. A provisional subchronic and chronic oral RfD of 0.007 mg/kg/day was derived from an 

NOEL of 5 ppm in rats in a lifetime drinking water study with vanadyl sulfate and an uncertainty factor of 

100. A target organ could not be identified for oral exposure. The respiratory tract is the target organ for 

inhalation exposure. 

Carcinoqenicity 

No information was located regarding the carcinogenicity of vanadium. 
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C.3.32 XYLENES 

Noncancer Toxicity 

Prolonged oral exposure of animals to xylenes was associated with CNS signs and increased mortality, 

without histopathological alterations in the internal organs. Occupational exposure to xylenes induced 

CNS effects and GI disturbances. Other effects attributed to occupational exposure to xylene (blood 

dyscrasias, and heart, liver, and kidney damage) may have arisen from concurrent exposure to other 

chemicals. The EPA presented a chronic oral RfD for total xylenes of 2 mg/kg/day based on an NOAEL 

for hyperactivity and decreased body weight and increased mortality in male rats in chronic gavage 

studies. An uncertainty factor of 100 was used. The EPA presented a subchronic oral RfD of 2 

mg/kg/day based on an NOEL for body weight effects in a 13-week gavage study in rats and an 

uncertainty factor of 100. Inhalation RfC values for xylenes are considered not verifiable by the RfD/RfC 

Work Group. The CNS is the principal target organ for xylenes. 

Carcinoqenicity 

Xylene is classified as a cancer weight-of-evidence Group D compound (not classifiable as to 

carcinogenicity to humans). There are no reported human cancer data, and gavage animal studies in rat 

and mice of both sexes did not result in significant increases in tumor incidence. Quantitative risk 

estimates are not derived for Group D substances. 
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c.3.33 VINYL CHLORIDE 

Vinyl chloride (CAS Reg. No. 75Ol-4), a colorless gas, is a halogenated aliphatic hydrocarbon with the 

empirical formula of C2HBCI. It is used primarily as an intermediate in the manufacture of polyvinyl 

chloride (PVC); limited quantities are used as a refrigerant and as an intermediate in the production of 

chlorinated compounds. 

Noncancer Toxicity 

Vinyl chloride is rapidly absorbed from the gastrointestinal tract and lungs. Metabolism of vinyl chloride 

occurs primarily in the liver via oxidation by hepatic microsomal enzymes to polar compounds which can 

be conjugated with glutathione and/or cysteine. These covalently bound metabolites are then excreted in 

the urine. In humans and animals, vinyl chloride is a CNS depressant, inducing narcosis and anesthesia 

at high concentrations. Nonneoplastic toxic effects observed in workers exposed by inhalation to vinyl 

chloride include hepatotoxicity, acroosteolysis and scleroderma, and Raynaud’s syndrome, a vascular 

disorder of the extremities. Also reported were abnormalities of CNS function, high blood pressure, and 

occasional pulmonary effects. The evidence for potential developmental effects in humans (increased 

fetal loss and birth defects) is equivocal. Occupational exposure to vinyl chloride has been associated 

with reduced sexual function in both sexes and gynecological effects in women. For the oral route of 

exposure, the primary target organ of vinyl chloride toxicity in animals is the liver. Chronic oral 

administration of 1.7-14.1 mg/kg/day of vinyl chloride induced dose-related increases in nonneoplastic 

lesions of the liver of rats. In addition to the CNS, target organs for inhalation exposure include the liver, 

kidneys, lungs, spleen, and testes. Subchronic inhalation studies with rodents documented hepatic 

effects at concentrations as low as 50 ppm and degenerative changes of the liver and kidneys at >= 500 

ppm. Exposure to higher concentrations caused proliferative changes in the lungs of mice, extensive liver 

and kidney damage in rats and guinea pigs, cerebral and cerebellar nephrosis in rats, and degeneration 

of the spleen in guinea pigs. Subchronic exposure of rats to 100 ppm vTnyl chloride produced significantly 

decreased testes weights and testicular regeneration. Evidence of developmental toxicity was seen in 

rats exposed to vinyl chloride during the first trimester of gestation. An oral reference dose (RfD) of 3E-03 

mg/kg/day and an inhalation reference concentration (RfC) of 1 E-01 have been derived for vinyl chloride. 

Carcinoaenicity 

The carcinogenicity of vinyl chloride in humans has been demonstrated in a number of epidemiological 

studies and case reports, many of which associated occupational exposure to vinyl chloride to the 

development of angiosarcomas of the liver. In addition to liver cancer, exposure to vinyl chloride also has 

been linked to an increased risk of lung, brain, hematopoietic, and digestive tract cancers. Vinyl chloride 

has been shown to be carcinogenic in numerous animal studies. Inhalation exposure to vinyl chloride 

c.3-43 CT0 0245 



induced an increased incidence of liver angiosarcomas; kidney nephroblastomas; and lung, brain, and 

forestomach tumors in rodents. Oral administration of vinyl chloride induced liver, lung, and kidney 

tumors in rodents. Angiosarcomas observed in offspring of rats exposed by inhalation during gestation 

indicates that vinyl chloride has the potential to initiate cancer in utero. EPA has classified vinyl chloride 

as a Group A chemical, human carcinogen. A slope factor of 1.9E+O (mg/kg/day) -’ and a drinking water 

unit risk of 5.4E-5 bg/L)-’ was calculated for oral exposure to vinyl chloride. For inhalation exposure, the 

slope factor and inhalation unit risk are 1.5E-2 (mg/kg/day) -’ and 4.4E-6 bg/m3) -‘, respectively. The oral 

slope factor and inhalation unit risk are 7.2E-01 (mg/kg/day) -’ and 7.2E-01 bg/m3)-‘, respectively. 

c.3-44 CT0 0245 
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CALCULATION WORKSHEET Page 1 of 2 

)CLIENT: /JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT I7856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CHILD RESIDENT - SITE 16 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, SEPTEMBER 1989. 
BY: 
R. JUPIN 

DATE: 
DECEMBER 15,200O 

// 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of 
soil by child resident at Site 16. 

EQUATION: 

Where: 
IEX = 
cs = 
IR = 
EF = 
ED = 
FI = 
CF = 
BW = 
AT = 
CSFo = 
RfDo = 

estimated exposure intake (mg/kg-day) 
exposure point concentration in soil/sediment (mg/kg) 
incidental soil ingestion rate (mg/day) 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1 .OE-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (kg-day/mg) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (kg-day/mg) 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg-day) 

Cs x IR x EF x ED x FI x CF 
IEX = 

BW x AT 

ASSUMPTIONS: - REASONABLE MAXIMUM EXPOSURES 
cs = 8.5 mg/kg Arsenic 
IR = 200 mg/day 
EF = 150 days/year 
ED = 6 years 
FI = 1 
CF = 1 .OE-06 kg/mg 
BW = 15 kg 
ATc = 25550 days 
ATnc = 2190 days 
CSFo = 1.5 (kg-day/mg) 
RfDo = 3.00E-04 (mg/kg-day) 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT 7856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL 
CHILD RESIDENT - SITE 16 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, SEPTEMBER 1989. 
BY: CiK BY: DATE: 
R. JUPIN I.. z/- DECEMBER 15,200O 

/ 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 8.5 mg/kg x 200 mg/day x 150 days/year x 6 years x 0.000001 kg/mg 
15 kg x 25550 days 

IEXc = 3.99E-06 mg/kg-day 

ICLR = 3.99E-06 mg/kg-day x 1.5 (kg-day/mg) = Incremental Lifetime Cancer Risk 

ICLR = 5.99E-06 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 8.5 mg/kg x 200 mg/day x 150 days/year x 6 years x 0.000001 kg/mg 
15kgx2190days 

IEXnc = 4.66E-05 mg/kg-day 

HQ = 4.66E-05 mg/kg-day / 0.0003 (mg/kg-day) = Hazard Quotient 

HQ = 1.55E-01 



CALCULATION WORKSHEET Page 1 of 2 

IICLIENT: 1 JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT 17856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CHILD RESIDENT - SITE 16 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200O 
BY: 
R. .IUPIN 

DATE: 
DECEMBER 15.2000 

PURPOSE: To estimate intake, carcinogenic-and noncarcinogenic risks from dermal contact with 
soil by child resident at Site 16. 

EQUATION: 

Where: 
DEX = 
cs = 
CF = 
SA = 
ABS = 
AF = 

‘EF = 
ED = 
BW = 
AT = 
CSFd = 
RfDd = 

CsxCFxSAxAFxABSxEFxED 
DEX = 

BW x AT 

estimated exposure intake (mg/kg-day) 
exposure point concentration in soil/sediment (mg/kg) 
conversion factor (1 .OE-6 kg/mg) 
skin surface available for contact (cm’/day) 
absorption factor (unitless) 
adherence factor (mg/cm’) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor (kg-day/mg) 
dermal noncarcinogenic reference dose (mg/kg-day) 

RISKS- A 
ICLR (Carcinogens) = Intake (mg/kg-day) x CSFd (kg-day/mg) 
HQ (Noncarcinogens) = Intake (mg/kg-day) / RFDd (mg/kg-day) 

ASSUMPTIONS: - REASONABLE MAXIMUM EXPOSURES 
cs = 8.5 mg/kg Arsenic 
CF = 1 .OE-06 kg/mg 
SA = 2094 cm2/day 
AF = 0.2 mg/cm2 
ABS = 0.03 
EF = 150 days/year 
ED = 6 years 
BW = 15 kg 
ATc = 25550 days 
ATnc = 2190 days 
CSFd = 1.50 (kg-day/mg) 
RfDd = 3.00E-04 (mg/kg-day) 



CALCULATION WORKSHEET 

CLIENT: 
NSB-NLON, GROTON, CONNECTICUT 
SUBJECT: 

JOB NUMBER: 
7856 

Page 2 of 2 

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL 
CHILD RESIDENT - SITE 16 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200O 
BY: 
R. JUPIN 

DATE: 
DECEMBER 15,200O 

/ 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 8.5 mg/kg x 0.000001 kg/mg x 2094 cm2/day x 0.2 mg/cm2 x 0.03 x 150 days/year x 6 years 
15 kg x 25550 days 

DEXc = 2.51E-07 mglkg-day 

ICLR = 2.51 E-07 mg/kg-day x 1.5 (kg-day/mg) = Incremental Lifetime Cancer Risk 

ICLR = 3.76E-07 

EXAMPLE NONCARCINOGENIC CALCULATION 

DEXnc = 8.5 mg/kg x 0.000001 kg/mg x 2094 cm2/day x 0.2 mg/cm2 x 0.03 x 150 days/year x 6 years 
15 kgx2190days 

DEXnc = 2.93E-06 mg/k&day 

HQ = 2.93E-06 mg/kg-day / 0.0003 (mg/kg-day) = Hazard Quotient 

HO = 9.75E-03 

-.. 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT 7856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, SEPTEMBER 1989. 
BY: DATE: 
R. JUPIN DECEMBER 152000 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of 
groundwater by an adult resident at Site 7. 

EQUATION: 
Csw x CF x IR x EF x ED 

Where: 
IEX 

Qw 
CF 
IR 
EF 
ED 
BW 
AT 

CSFo 
RfDo 

BW x AT 

estimated exposure intake (mg/kg/day) 
exposure point concentration in groundwater (ug/L) 
conversion factor (1 .OE-3 mg/ug) 
ingestion rate (L/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/day)-‘) 
oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
cgw = 2 ug/L Benzene 
IR = 2 L/day 
CF = 1 .OE-03 mg/ug 
EF = 350 days/year 
ED = 30 years 
BW = 70 kg 
ATc = 25550 days 
ATnc = 10950 days 
CSFo = 5.5E-02 (mg/kg/day)-’ 
RfDo = 3.OE-03 (mg/kg/day) 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT 7856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, SEPTEMBER 1989. 
BY: DATE: 
R. JUPIN DECEMBER 15,200O 

/ 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 2 ug/L x 0.001 mghg x 2 L/day x 350 days/year x 30 years 
70 kg x 25550 days 

IEXc = 2.35E-05 mglkglday 

ICLR = 2.35E-05 mg/kg/day x 0.055 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 1.29E-06 

EXAMPLE NONCARCINOGENIC CALCULATION 

IEXnc = 2 ug/L x 0.001 mghg x 2 L/day x 350 days/year x 30 years 
70 kg x 10950 days 

IEXnc 

HQ 

= 5.48E-05 mg/kg/day 

= 5.48E-05 mg/kg/day 
0.003 (mg/kg/day) 

= Hazard Quotient 

HQ = 1.83E-02 



CALCULATION WORKSHEET 

CLIENT: 
NSB-NLON, GROTON, CONNECTICUT 
SUBJECT: 

JOB NUMBER: 
7856 

Page 1 of 4 

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200O 
BY: DATE: 
R. JUPIN DECEMBER 15,200O 

PURPOSE: To estimate intake, cart nit risks from dermal contact with 

EQUATION: 

Where: 
DAD = 
DAevent = 
EV = 
EF = 
ED = 
A = 
BW = 
AT = 
CSFo = 
RfDo = 

- groundwater by an adult resident at Site 7. 

DAevent x EV x ED x EF x A 
DAD = 

BW x AT 

dermally absorbed dose (mg/kg/day) 
absorbed does per event (mg/cm’/event) 
event frequency (events/day) 
exposure frequency (days/year) 
exposure duration (years) 
skin surface available for contact (cm’) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor ((mg/kg/dayy’) 
oral noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = DAD (mg/kg/day) x CSFd (mg/kg/day)” 
HQ (Noncarcinogens) = DAD (mg/kg/day) / RFDd (mg/kg/day) 

EQUATION for Dl\event: 

For Inoraanics: 

DA event = tKp 1 tcgw 1 ttevent 1 

For Oraanics: 

1+3B+3B 
2 

If tevent > t* 1 hen : DAewnt =(Kp)(Cgw W.-W -+2r 
(1+B)2 

Where: 

B=KpxJ MW I 2.6 



CALCULATION WORKSHEET Page 2 of 4 

IICLIENT: 1 JOB NUMBER: 11 
NSB-NLON, GROTON, CONNECTICUT 
SUBJECT: 

17856 

CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200o 
BY: DATE: 

DECEMBER 152000 

lf B 5 0.6, then t =2.4x7 

If B > 0.6, then t* 

2 x (1 + B)2 1+3B+3B 
2 

where: b= -C c = 
7-l 3(1 + B) 

D sc =I,,x10 
(-2.80 - 0.0056x MW) 

Where: 

KP 
cw 
tevent 
CF 
MW 
Isc 
Dsc 
t* 
T 
B 

permeability coefficient from water (cm/hr) 
concentration of chemical in groundwater (mg/L) 
duration of event (hr/event) 
conversion factor (0.001 L/cm3) 
molecular weight 
apparent thickness of skin (cm) 
effective diffusivity for chemical transfer through skin (cm’/hr) 
time it takes to reach steady-state (hr/event) 
lag time (hr/event) 
Bunge Model Constant (dimensionless) 

EXAMPLE CALCULATION OF DAeveni 

ASSUMPTIONS: 

cgw = 
Kp = 
tevent = 
CF = 
MW = 
Isc = 

OiO2 mg/L Benzene 
0.015 cm/hr 

0.25 hr/event 
0.001 L/cm3 

78 
0.001 cm 



CALCULATION WORKSHEET Page 3 of 4 

CLIENT: JOB NUMBER: 
NSB-NLON, GROTON, CONNECTICUT 7856 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200O 
BY: DATE: 
R. JUPIN DECEMBER 15,200O 

B = 0.015 x SQRT(78) / 2.6 

B = 5.10E-02 

T = 0.105 x 1 Q’(O.0056 x 78) 

T = 2.87E-01 hr/event 

B < 0.6, therefore, 

t* = 2.4 x 2.87E-01 

t* = 0.69 

tevent < t*, therefore, 

DAevent = (2 x 0.015 cm/hr) (0.002 mg/L) (0.001 Ucm3) x 

SQRT( 6 x 2.87E-01 hr/event x 0.25 hr/event / 3.1416) 

DAevent = 2.22E-08 mg/cm*-event 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 20000 cm*/day 
EU = 1 event/day 
ED = 30 years 
EF = 350 days/year 
BW = 70 kg 
ATc = 25550 days 
ATnc = 10950 days 
CSFd = 5.5E-02 (mg/kg/day)-’ 
RfDd = 3.OE-03 (mg/kg/day) 



CALCULATION WORKSHEET Page 4 of 4 

CLIENT: JOB NUMBER: 

NSB-NLON, GROTON, CONNECTICUT 7856 

SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
ADULT RESIDENT AT SITE 7 - REASONABLE MAXIMUM EXPOSURES 
BASED ON: 
USEPA, DEC. 1989,200O 
BY: 
R. JUPIN 

DATE: 
DECEMBER 15,200O 

EXAMPLE CARCINOGENIC CALCULATION 

DADc = 2.22E-08 mg/cm2-event x 1 event/day x 30 years x 350 days/year x 20000 cmUday 
70 kg x 25550 days 

DADc = 2.61E-06 mg/kg/day c’ 

DADc = 2.61 E-06 mg/kg/day x 0.055 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 1.43E-07 Y 

EXAMPLE NONCARCINOGENIC CALCULATION 

DADnc 

DADnc 

HQ 

HQ 

= 2.52E-08 cm2/day x 1 event/day x 30 years x 350 days/year x 20000 cm2/day 
70 kg x 10950 days 

= 6.91E-06 mglkglday d 

= 6.91 E-06 mg/kg/day / 0.003 (mg/kg/day) = Hazard Quotient 

= 2.30E-03’ y 
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RAGS PART D TABLES 



AREA A LANDFILL AND WETLANDS (SITE 2) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

AREA A LANDFILL AND WETLANDS (SITE 2) 

NSB-NLON, GROTON. CONNECTICUT 

SCWWiO 

Timeframe 

Medium Exposure 

Point 

RCG!ptO~ 

Population 

Receptor 

Age 

Exposure 

Route 

On-SW 

off-site 

Type of 

Analysis 

RatIonale for Selection or Exclusion 

of Exposure Pathway 

sJrrenvFuture Groundwater Groundwater 

Air 

Overburden/Bedro& 

Aquifer 

Ove&urden/Bedro& 

Aquifer 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Residents 

ConstruCrion 

Workers 

Full-time 

Employees 

Trespassers 

Aduil Ingestion On-srte QlMnt Construction workers may have dermal contact with groundwater during 

Oermal On-Site Quant excavation actwities. 

Adult Ingestion On-Site None Full-ttme employees are not exposed to groundwater 

Dermal On-Sate None 

Adolescents Ingestion On-Site None Trespassers do not have contact with groundwater. 

Dermal On-Site None 

Adult Ingestion On-Site None Residential land usage it not expected to occur at Site 2 

Dermal On-Site None 

Child Ingestion On-Site None Residential land usage it not expected to occw at Siie 2. 

Dermal On-Site None 

Adult Inhalation On-site None Construction workers exposure via volatilization is expected to be mslgntflcant 

due to dilution with outdoor air. 

Adult lnhalatlon On-site None Full-time employees are not exposed to groundwater. 

Adolescents Inhalation On-Site None Trespassers do not have contact with site groundwater. 

Residents Adult 

Child 

lnhalatlon 

Inhalation 

On-sate 

On-site 

None Resldential land usage it not expected to occw at Site 2. 

None Residential land usage it not expected to occur at Site 2. 

1/2/o 1 



TABLE 2, 
OCCURRENCE. DIsmIeuTIoN. AND SELECTlON OF CHEMICALS OF POTENTIAL MNCEAE 

DlRECT CONTACT EXPOSURE SCENARIOS 
NSENLON. GROTON. CONNEcmCuT 



-i- T 

L 





TABLE 2.2 
OCCURRENCE, MSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSBNLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A LandtIll and Wetlands (Site 2) 

(72-54-6 14,4’-DDD I 0042 1 J 1 0056 1 J lugiLl 2WGW47DS.04 1 l/II 1 0 02.0 029 1 0056 1 N/A I N/A I N/A 1 NO 1 NTX 
Tnlrl Mrtllr 

1 .--. ..- -.- 
220 

(BARIUM 
- 161 J 

744&39-3 264 J 920 I 2WGW47DS.04 II/II 
7440.702 /CALCIUM 307w 334ocNl 1 u$yL I 2WGW46DS04 1 II/II 
744047-3 lCHROMlUM VI I 14 I J I 

0’95 J 
I I I 
I 166 I 
I 5530 I I 

11 9 I J I ug/LI 2WGW46DS04 I 7/,, 1 13 1 
._ I _ 1 2WGW47DI 

49 9 110 NIA NO EEL, BKG 
i-04. 

311 466 N/A N/A NO EKG 

366 6960 I uiYL I 2WGW47DS04 ] II/l, 
- 012 J 15 I ” 2WGW47DSM-D 

, ..,-c-2 ,l”K,r\CL 74 74 ..̂ ” I “l.,,.l.I.?P,.C ,-,, I . ,. . 
I “yrL, L”““““JCI”3-VS , 111 I 

744049.7 IPOTASSIUM 5790 J 361000 
7440-23-5 ISODIUM 67ooO 79m lugal 2WGW46DS.04 1 ll/ll 
7440-62-2 IVANADII IM Qr, .I .I I ,dl I PWGWdS”S-M I 

J 1 uQk 1 2WGW46DS04 1 II/II 1 N/A 36 

7440666 IZINC 
mcrnlurrl UddC 

I s; 1 ; I 

PagelOt 



TAtaLE 2.2 .-- --.- 
OCCURRENCE, MSTRIBUTIDN, AND SELECTtON OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Tlmfnn~~ Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exportwe Point: Area A Landtilt and Wetlands (Site 2) 

A shaded value indicates that the ccm%nlratiCfI Used for screening exceeds the critericm or backQrwnd value 
A shaded chemcal name indicates that the chemical has been selected as a COPC 

Footnotes 

detected ccfxentrations 
2 

1 

Vakzs presented are samplespecifIc quantilalion limits. 

3 

Sample and duplicate are counted as two Separate samples when delerrnining the minimum and maamum 

The maximum detected COncenlralion is used lor screening plrpaes 

4 95% Upper Tderance Limit (UTL) 01 site backQrw”d data 

5 Connectiiul DEP Surface Waler Protection criteria 

6 C~nnectiiut DEP Vdatilizalion criteria 

7 The chemical is selected as a COPC if the maximum detected concentralicm exceeds the 

CTDEP sudace water protection or vdatlhzation criteria. 

C = Carcinogen 

Deknilwms 

COPC = Chemical 01 Potential Concern 

J = Estimated Value 

N = Nmarc~nogen 

ARAFVTBC = Applicable or Relevant and Appropriate RequiremenVlo Be Considered 

NA = Not Applicable 

Rationale Codes 

For Selection as a COPC 

ASL = Above COPC Screening LevdJARAFUTBC 

Associated .Q”,ola 

2WGW36DS-C-t 2WGW42DS.04 2WGW45DS04-F 

2WGW39DS@I 2WGW42DS-04.F 2WGW46DS-04 

2WGW39DS.04-F 2WGW43DS04 2WGW46DS04-F 

2WGW40DS-04 2WGW43DS04-F 2WGW47DS-04 

2WGW40DS04-F 2WGW44DS-04 2WGW47DS04-D 

2WGW41DS.04 2WGW44DS04-F 2WGW47DS-04.F 

2WGW41 DS-04-F 2WGW45DSCM 2WGW47DS04-F-D 

3Gw37s-04 

3GW37S-04-F 

For Elimmalio” as a COPC 

BKG = Within Backgrcund Levels 

ESL = Below COPC Screening LevellARAFUrEC 

NTX = NO Toxicity lnlarmation 

l/2/01 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AREA A LANDFILL AND WETLANDS (SITE 2) 
NSB-NLON, GROTON, CONNECTICUT 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

IExposure Point: Area A Landfill and Wetlands (Site 2) 

Chemical Uhits Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 
Acetone uglL 18.4 60.7 120 ug/L 120 max 1 18.4 average 1 
Arsenic ug/L 10.6 57.8 30 J ug/L 30 max 1 10.6 average 1 
Barium ug/L 153 319 898 ug/L 898 max 1 153 average 1 
Mercury ug/L 0.184 0.334 1.5 ug/L 1.5 max 1 0.184 average 1 
Notes: 

’ - The maximum detected and average concentration is used for the RME and CTE sceanrios, respectively per EPA Region I guidance 

l/2/01 



TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

IScenario Timeframe: Future 1 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A Landfill and Wetlands (Site 2) 
Receptor Population: Construction Workers 
n ^^^_ .^_ A^^. A-l.,!4 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Dermal DAevent Absorbed dose per event mg/crn!&event See Text See Text See Text See Text Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact Cm2 3600 EPA, 1992 3600 EPA, 1992 
DAevent x EV x EF x ED x SA 

EV Event Frequency events/day 1 EPA, 1994 1 EPA, 1994 = 

ET Exposure Time hours/event 4 (1) 2 (1) BWxAT 

EF Exposure Frequency days/year 20 Atlantic, 1992 10 Atlantic, 1992 

ED Exposure Duration years 1 Atlantic. 1992 1 Atlantic, 1992 See text for calculation of DAevent 

BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1969 365 EPA, 1969 
L a-.-- 
hOIf 

(1) - Professinal judgement 
Sources 
EPA, 1969: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1996. Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 
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TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Of Potential Adjustment Factor (1) Target Organ (3) 

Notes 

(1) USEPA 1998 

(2) RlDdermal = RIDoral x Oral to Dermal Adjuslmenl Factor 

(3) For IRIS values date that IRIS was searched 

For HEAST values. the date 01 HEAST 

FOR EPA IX. date 01 PRG Table 

CNS = Central Nervous System 

CVS = Cardiovascular Srjtem 

GS = Gastrointestinal 
Chrontic = No subchronic value available. chrontc value IS presented 

(4). Naphthalene IS used as a surrogate 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Eflects Assessment Summary Tables 
EPA IX = USEPA Region IX Preliminary Remediaticn Goals Table. November 1,2ooO 

EPA III = USEPA Region Ill Risk-based Concentration Table. April 13. Zoo0 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Volatile Organic Compounds 

Acetone 

Oral Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (3) 
Cancer Slope Factor Adjustment Cancer Slope Factor (2) Cancer Guideline (MM/DD/YY) 

Factor (1) Description 

I NA I NA NA I NA D I IRIS 1 01/02/01 

Arsenic 15E+OO 

Barium NA 

Mercury (Methyl) NA 

100% 

NA 

NA 

1.5E+OO 

NA 

NA 

(mg/kg-day) -’ 

NA 

NA 

A IRIS 01/02/01 

D IRIS 01/02/01 

C IRIS 01/02/01 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA 1999. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, the date of HEAST. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

3ermal Acetone 

Arsenic 

Barium 

Mercury 

(Total) 

120 

30.0 

696 

1.45 

(1) Medium-Specific(M) EPC selected for hazard calculation 

(2) S&chronic. 

TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Route 

EPC 

Units 

Intake Reference 

(Non-Cancer) Dose (2) 

Units 

wWW 1 OE-01 

wWW 3 OE-04 

WWW 4 9E-03 

wWW 1 .OE-04 

Tot 
I 
al I 

. 

wWday N/A NIA 7.6E-05 

1/2/o 1 



Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route Route 

EPC EPC 

Value Units 

mmal Acetone 

Arsenic 

Barium 

Mercury 
(Total) 

16.4 w 164 

10.6 usn 10.6 

153 w- 153 

0.164 w- 0.164 

(1) Medium-Specific $4) EPC selected for hazard calculation 

(2) Subchronic. 

TABLE 7 2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

3.6E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake 

(Non-Cancer) 

Units 

@Way 
mg&g/day 

fwWW 

wWdw 

Reference 

Dose (2) 

l.OE-01 

3.OE-04 

4 9E-03 

1 .OE-04 

Toi 

Reference 

Dose Units 

wWW 
mgikglday 

mgkglday 

mgW@w 

iazard Index 

Relerence 

Concentration 

N/A 

N/A 

N/A 

N/A 

ass All Exposur 

Reference 

Concentration 

Hazard 

Quotient 

N/A 

I 

. . 

NIA _. 

l/2/0 1 



Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Dermal Acetone 120 u!N- 
Arsenic 30.0 ug/L 
Barium 090 ug/L 
Mercury 1.45 WL 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

1 

I 

TABLE 8.1 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Route Route 
EPC EPC 

Value Units 

120 

30.0 
898 

1.45 

EPC Selected r for Risk 

Calculation (1) 

M 

M II M 

M 

Intake 

(Cancer) 

l.lE-07 

0 OE+OO 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 
Cancer Slope 
Factor Units 

Cancer 

Risk 

mgikglday NA (mg/kg/day) -1 
mgikglday 1.5E+OO (mg/kg/day) -1 

mglkglday NA (mg/kg/day) -1 
mg/kglday NA (mg/kg/day) -1 

Total Risk Across All Exposure Routes/Pathways 

- - 

O.OE+OO 
- - 

- - 
__ 

- - 

l/2/01 



Exposure 

TABLE 8.2 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Acetone 10.4 ug/L 18:4 us/L M 4.6E-09 wYWW NA (mg/kg/day) -1 - - 
Arsenic 10.6 ug/L 10.6 KJ- M O.OE+OO mglkglday 1 SE+00 (mg/kg/day) -1 O.OE+OO 
Barium 153 UN- 153 WL M O.OE+OO mg/kglday NA (mg/kg/day) -1 - - 
Mercury 0.184 u!N- 0.184 ug/L M O.OE+OO mglkglday NA (mg/kg/day) -1 - - 

(Total) __ 

Total Risk Across All Exposure Routes/Pathways - - 
(1) Medium-Specific (M) EPC selected for risk calculation 

l/2/01 



TABLE 9 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

l.Sxnario Timeframe Future 
Receptor Population Construction Workers 
Receptor Age Adult 

I Medium I Exposure I EX”0S”ra I Chemical I Carc~nwen~c Rrsk I Chemical I Non-Carcinownic Hazard Quotient I 

Groundwater 

Medwn 

Groundwater 

Lint 
Ingestion lnhalatron Dermal Exposure Pnmary Ingestion lnhalatron Dermal Exposure 

Routes Total Target Organ Routes Total 
Area A Landfill and Wetlands (Site 2) Acetone . . . Acetone Lrver. Krdney 1 1 7 6E-05 1 76E-05 

Arsenic . . .~ 

Barium . . . 

MeICUry 

(Total) -. . . . . 

Total Risk Across Groundwater 
Total Rrsk Across All Medra and All Exposure Routes 

Arsenrc 
Banum 
MeWry 

. 

Skrn 
CVS, Fetus 

CNS 
(Total) 7 6E-05 

Total Hazard Index Across All Medra and All Exposure Routes 

Total Skin HI 
Total Lwer HI 

Total Krdney HI 
Total CVS HI 

. 

7 6E-05 
7 6E-05 

Total Fetus HI 
To&l CNS HI 
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TABLE 9 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Populat~c.~ Constrwtvm Workers 
Receptor Age Adult 

I Medaum Medaum 

Groundwater Groundwater k 
Exposure 

Medium 

Groundwater 

EXPlX”V3 EXPlX”V3 Chemical Chemical Carcmogerw Risk Carcmogerw Risk Chemical Chemical Non-Carcinogenic Hazard Ouotlent Non-Carcinogenic Hazard Ouotlent 

Point Point 
IngestIon IngestIon lnhalatlon lnhalatlon Dermal Dermal Exposure Exposure hmary hmary IngeStIOn IngeStIOn lnhalataon lnhalataon Dermal Dermal Exposure Exposure 

Routes Total Routes Total Target Organ Target Organ Routes Tolal Routes Tolal 

Area A Land14 and Wetlands (Site 2) Area A Land14 and Wetlands (Site 2) Acetone Acetone . . . . Acetone Acetone Lwer, Kidney Lwer, Kidney - - - - . . 3 BE-05 3 BE-05 3 BE-05 3 BE-05 

AmelllC AmelllC . . . . ArSenlC ArSenlC Skin Skin . . . . 

Bmum Bmum . . . . . . &mum &mum CVS. Fetus CVS. Fetus . . . . 

MeKUry MeKUry MerCUry MerC”ry CNS CNS . . 

(Total) - (Total) - 
Total R%k ;r;ss Grou”d;ater , Total R%k ;r;ss Grou”d;ater , 

(Total) (Total) . . 3 BE-05 3 BE-05 3 BE-05 3 BE-05 

Total Risk Across All Media and All Exposure Routes Total Risk Across All Media and All Exposure Routes 
, , ; ! ; ! TOM Hazard Index Across All Media and All Exposure Routes TOM Hazard Index Across All Media and All Exposure Routes 3 BE-05 3 BE-05 

Total Skn HI Total Skn HI 
Total L,ver HI Total Lover HI 

Total Kadney HI Total Kadney HI 
Total CVS HI Total CVS HI 

Total Fetus HI Total Fetus HI 
Total CNS HI Total CNS HI 
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TABLE 10 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Population Constrwtion Workers 
Receptor A+qe Adult 

Medium 

Groundwater 

Exposure 
Medwm 

Groundwater 

Exposure Chemical Carcmcgenic Risk Chemical 
Poilli 

IngestIon lnhalatton Dermal Exposure Primary 
Routes Total Target Organ 

Area A Landfill and Wetlands (Site 2) Acetone . . . Acetone Liver, Kidney 
Arsenic . . Arsenic Skin 
Barium . Barium CVS. Fetus 
hkK”ry . . Mercury CNS 

fTotall - . . ,T”lnll 

Risk Across 
Total Risk Across Groundwater 

All Media and All Exposure Routes . . 
Total Hazard 

Non-Carcinogemc Hazard Quotient -ii--l 
_- I_ 

Medga and All Exposure Routes 

Total Sk,n HI 
Total Lwer HI 

Total Kidney HI 
Tolal C’JS HI 

Total Fetus HI 
Total CNS HI 

l/2/01 



TABLE 10 2 
SUMMARY OF RECEPTOR RISKS AND.HAZARDS FOR COP0 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Timelrame Future 
Receptor Population Conslrwtion Workers 
Receptor Age Adult 

, I I I I I 1 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure Chemical Carcinogenc Rask Chemical Non-Carcinogenic Hazard Quotwant 

Point 
IngestIon Inhalation Dermal Exposure Pnmary Ingestion lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Total 

Area A Landfill and Wetlands (Site 2) Acetone - . . . Acetone Liver. Kidney 3 BE-05 3 BE-05 

Arsenic . . . . ArrZ%llC Skin 
Fl.ri, Irn Ranurn CVS. Fetus . . . . . 

I - I - IiG”,” 
(Total) - 1 

Total Rtsk Across Groundwater - - 
Total Risk Across All Media and All Exposure Routes 

. ITotal . 1 3BE-05 1 ‘afiF-1-15 , ----- 
Total Hazard Index Across All Med!a and All Exposure Rwtes 1 3 8E-05 

Total Skm HI 
Total Lrver HI 

Total Kidney HI 
Total CVS HI 

Total Fetus HI 
Total CNS HI 
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AREA A DOWNSTREAM (SITE 3) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

AREA A DOWNSTREAM (SITE 3) 

NSB-NLON, GROTON, CONNECTICUT 

Exposure 
Point 

Rationale for Setectlon or Exclurlon 

ot Exposure Pathway 

CurrenWuture Groundwater Groundwater OverburdenBedrc& Construtiion Adult Ingestion On-Site Quant Construction workers may have dermal contad with groundwater during 

Aquirer Workers Dennal On-Site Quant excavation adivides. 

Full-time Adult Ingestion On-Site NOW Full-time employees are not exposed to grwndwater. 

Employees Dermal On-Site None 

Trespassers Adolescents Ingestion On-Site None Trespassers do not have contact with groundwater. 

Dental On-Site None 

Residents Adult Ingestion On-Site Chant Groundwater may be used as a potable water source in the future. 

I I I 

Dermal On-Site Quant 

Child Ingestion On-Site None Exposures to a child resident are less than those for an adult resident 

Air OvefburdeivBedro& 

Aqui(er 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Dermal On-Site None 

Adult Inhalation On-sne None Construction workers exposure via volatilization is expected to be insignificant 

due lo dilutkm with outdoor air. 

Adult Inhalation On-site None Full-time employees are not exposed to groundwater. 

Adolescents Inhalation On-Site None Trespassers do not have contact with site groundwater. 

Residents Adult Inhalation 

Child Inhalation 

On-site 

On-sne 

I 
Quant On-stie residents may be exposed to volatile emissions from groundwater 

while showering. 

None Exposures to a &ild resident are less than those for an adult reiidant 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLDN. GROTON, CONNECTICUT 

191-24-z BENZO(G.H.I)PEAYLENE 0.09 J 0.09 J ws s32oMw3xJSo1 I,,7 0.1 

207-m-9 BENZO(K)FLUORANTHENE 003 J 0.03 J w- S32DMW3DSOl II17 0.05 

218-01-9 CHRYSENE 0.04 J 004 J us S32DMW30SOl ,117 0 05 

20&44-o FLUORANTHENE 004 J 0.1 w- S32DMW3OSOl 2d17 01 

86-73-7 FLUORENE 004 J 0.04 J WC S32DMWlBSOl ,117 0t 

Conmntntlon 
Rlsk-Basetl RatIonale for 

used for 
Background COPC 

SCt.Fdd’ 
value”’ SCrWn(ryl 

Levep, 

2 NA IS N 35 CTDEPRSR NO BSL 
NA FEDMCL 

I I 1 NA ICTDEP-MCLI I 
0.04 I NA I 1.90 N) 2CiU3 ICTDEP RSR) NO ) BSL 

I I 1 NA ICTDEP-t&CL1 ) 
009 I t4A I 19~71 NI 210 ICTDEPRSRI NO I es~ 

I I 1 NA ICTDEP-MCLI I 
0.04 ( NA 1 24 N [ 280 ICTDEP RSR( NO ( BSL 

NA FED-MCL 
NA CTDEP-MCL 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON. GROTON. CONNECTICUT 

Mlnlmum 

CAS Number Chemical ConQntntion 
Mlnlmum 

(1, allallttw 

c~~,~~o, Maia; u”l~ t.otq;~~,“,“tgurn Detection Nzz;;t9 Co~~~t~~ q a;;M$ml Risk-Based Rathale or 

FleqWmcY 
COPC 

(0 (11 SCWdll$l’ 
SCWtlltVQ 

kAEC Egg 7;; c~lrll;~;t 

Le&51 vaua sowca ~10#1 

193-39-5 lNDENO(l.2.3-CD)PYRENE 0.06 0.06 u& S32DMW30SOl l/l7 0.05 0.06 NA 0092 c 0.5 CTOEP RSR NO BSL 
NA FEDMCL 

NA CTDEP-MCL 
65-01-6 PHENANTHRENE 0.03 J 0.03 J uan S32DMW30SOl 1117 005 003 NA lfl(7J N 204 CTDEPRSR NO BSL 

NA FEDMCL 
NA CTOEP-MCL 

1294Do PYRENE 0.06 0 13 u!& S32DMW3OSOl z17 005 0.13 NA 16 N 200 CTDEPRSR NO BSL 
NA FED-MCL 

NA CTDEP-MCL 
PRStl-BS 
72-54-6 4.4’.DDD 0.019 J 0019 J upn S32DMW3DSOl l/17 0.02 0 019 NA 0.26 C NA CTDEP RSR NO BSL 

NA FEDMCL 
NA CTDEP-MCL 

50-29-3 4.4’-DDT 0.034 J 0.034 J w- S32DMW3OSOl l/17 0.02 0034 NA 02 C NA CTDEPRSR NO BSL 
NA FEDMCL 
NA CTDEP-MCL 

*ah., “&.lr 

7440-43-9 

74407&2 

744047.3 

7440-40-4 

7440506 

7439-69-6 

7439-92-l 

7439-954 

7439-96-5 

744w32-0 

744009-7 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

071 

6550 

15.1 

45 

12 

266 

1.9 

1240 

509 

16.1 

657 

0.71 

155oca 

25 3 

8.9 

12 

34w 

6.5 

23ooo 

2380 

26.4 

11600 

J 

S32DMW26SOl 

S32DMWlfiWl 

S32DMWlOCOl 

S320MW30S01 

S32DMW30SOl 

S32DMWl6Wl 

S32DMW25SOl 

S32DMW16DOl 

S32DMW26Wl 

S32DMWlOCOl 

S32DMW16DOl 

lWl9 

316 

4116 

l/16 

1406 

Y16 

lB’l6 

1646 

306 

1606 

0 

6.2 

42-6 

66 

372-270 

1.6 

0 

5.6. 102 

9.2 

0 

h55ooo 

25 3 

69 

12 

34600 

65 

23OW 

2380 

264 

11600 

5 FEDMCL 
5 CTDEP-MCL 

166WO NA NA CTDEP RSR NO NUT, BKG 
NA FEDMCL 

NA CTDEP-MCL 
49.9 m i N NA CTDEP RSR NO BKG 

loo FEDMCL 
50 CTOEP-MCL 

466 220 N --NA CTDEP RSR NO BSL. BKG 
NA FED-MCL 
NA CTDEP-MCL 

107 140 N 1300 CTDEP RSR NO BSL. BKG 
1300 FEDMCL 
NA CTDEP-MCL 

VuL, : I, 18 N NA CTDEP RSR NO EPAI 
m FEDSMCL II 

NA CTDEP-MCL 
6.63 NA 15 CTDEP RSR NO BSL. BKG 

15 FEDMCL 
NA CTDEP-MCL 

19tcm NA NA CTDEP RSR NO NVT. BKG 
NA FED-MCL 
NA CTDEP-MCL 

11700 E :: N NA CTDEP RSR NO BKG 
B FEDSMCL 

NA CTDEP-MCL 
32 2 73 N 100 CTDEP RSR NO BSL. BKG 

NA FED-MCL 
100 CTDEP-MCL 

706cu NA NA CTDEP RSR NO NUT, BKG 
NA FED-MCL 
NA CTOEP-MCL 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

CAS Number Chamlcal 

7440-22-4 SILVER 

7440-23-5 SODIUM 

744a2ao 

7440-66-6 ZINC 

Dlfsolved M&Is 
744070-2 CALCIUM. FILTERED 

744M7.3 CHROMIUM, FILTERED 

7440-46-4 COBALT, FILTERED 

7440-506 COPPER, FILTERED 

7439-69-6 IRON, FILTERED 

7439.956 MAGNESIUM, FILTERED 

743466-5 MANGANESE, FILTERED 

7440-02-O NICKEL, FILTERED 

744&09-7 POTASSIUM, FILTERED 

7440.23-5 SODIUM, FILTERED 

7440-26-0 

HitilanewS Panmeters 
E-14505 ALKALINITY 

Minlmum Risk-Based RaUonale lor ’ 

Conmntratlon 
Mlnimum 

0, QuallfieI 

c~~~~o, MatAaE Unltr Lccai~a;;wm Detect’o” Nzayza C~~~~ Ea;:;yd ,,Ctw 
Fleq”-W 

(1, (1, SCreenln$” 

,‘,“$$ ;pggc COG0 cmt&laa 

Vi3lU soura, 

5.5 J 7.6 

L&sl 

J “grl S32DMWl6DDl a12 5.2 76 m I 18 N 36 CTDEP RSR NO BSL 
loo FEDSMCL 

50 CTDEP-MCL 
5700 J 299533 J “@J- S32DMWl6Wl lWl9 0 29.9cfm 19oww NA NA CTDEPRSR NO NUT, BKG 

NA FEDMCL 
NA CTDEP-MCL. 

J W S32DMWlOWl l/l6 CTDEP RSR m ASL 
FEDMCL 

CTDEP-MCL 
17.4 73.9 “@- S32DMW27Wl Yl8 4.6 - 26.6 73 9 131 1100 N 5WO CTDEPRSR NO BSL. BKG 

5WO FEDSMCL 
NA CTDEP-MCL 

12200 32500 “on. S32OMWl6SOl-F 2l2 0 32500 152M)o NA NA CTDEPRSR NO NUT, BKG 
NA FED-MU 
NA CTDEP-MCL 

6.3 J 6.3 J “pn S32DMWl6SOl-F Ii2 6.2 63 16 11 (6) N NA CTDEPRSR NO ESL. BKG 
loo FED-MCL 
WI CTDEP-MCL 

4.5 J 4.5 J “ti S32DMWl6SOl.F IR 42 4.5 43 3 220 N NA CTDEP RSR NO BSL. BKG 
NA FED-MU 
NA CTDEP-MCL 

12.1 J 12.1 J “-a S32DMWlOWl-F IR 6.8 12.1 39.4 140 N 1300 CTDEPRSR NO BSL. BKG 
1300 FEDMCL 
NA CTDEP-MCL 

430 6990 w .%?WWlOWl-F 2l2 0 0930 25300 m s+ N NA CTDEP RSR NO EPAI 
m FED-SMCL 

till CTDEP-MCL 
2.320 69w “on S32DhfWl6SOl-F 2L? 0 6900 15Dxa NA NA CTDEP RSR NO NUT. BKG 

NA FEDMCL 
NA CTDEP-MCL 

320 763 wyL S3ZOMWl6SOl-F 2l2 0 763 9400 BN NA CTDEP RSR NO BKG 
m FEDMCL 8 

NA CTDEP-MCL 
10.3 J 10.3 J “oil S32DMWlOWl-F IR 9.2 10.3 15.3 66 N NA CTDEP RSR NO BSL. BKG 

NA FEDMCL 
NA CTDEP-MCL 

2970 4ooo “ti S32DMWl6SOl-F 2l2 0 4cQa 6woo NA NA CTDEPRSR NO NUT, BKG 
NA FEDMCL 
NA CTDEP-MCL 

25500 J 5C4W J “CA S32DMWl6SOl.F .w2 0 504W 158ooM) NA NA CTOEP RSR NO NUT, BKG 
NA FEDMCL 

CTDEP-MCL NA 
3.2 J 32 J “on S32DMWl6SOl-F II2 3 3.2 ND m 5 CTDEP RSR m ASL 

FEDMCL 
CTDEP-MCL 

105 J 209 WP- S32OMWl6Wl lWl6 0 209 1950 N/A NIA CTDEP RSR NO BKG 
N/A FEDMCL 

766441.7 AMMONIA 0.11 

cmo2-0 CHLORIDE 6.17 

E-11776 HARDNESS as CaC03 227 

J 1.04 J mfl S32DMW24SOl lw6 0 104 w 

NIA CTDEP-MCL 
. NIA N/A CTDEP RSR NO NTX 

NIA FED-MCL 
NIA CTDEP-MCL 

495 m& S32DMW16DOl lWl6 0 495 4540 N/A N/A CTDEP RSR NO EKG 
m FED-SMCL 

Nl; CTDEP-MCL 
462 m@ S32DMWl6Wl 17116 2 462 m N/A I N/A CTDEP RSR NO NTX 

NtA FEDMCL 
N/A CTDEP-MCL 

r d 4 2l14hJl 



TABLE 2.1 
OCCURRENCE. DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CDNCERh 

DIRE& CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GRDTDN, CONNECTICUT 

CAS Number Conc0ntration 

L 
A shaded value kdlcates that lhe mncenbatm used la screening exceeds the criteriar a backwzund value. 
A shaded chemical name lndicales that the dwmkal h&s been selected as a COPC 

-: 
1 San-& and dupbcale are canted as two sepwate samples when determini~ the minimum and maximum 

detected menlrations 

2 Values presented am sample-smfic quantilation limits 

3 The maximum deteded concentration is used for screening purpxes 

4 95% Upper Tolerance LimR (UTL) d site backqwnd data 

5 The llsk.bas8d COPC smening level lw tap water “se is pesented. The value is based on a 

target hazard quotit d 0.1 for -dnopens (denoted tih a ‘N’ flag) or an incremental canw 

risk d 1 E-6 for carcinapns (denoled with a ‘c’ flag) (USEPA, ReQon IX. November 2MM). 

6 The chemical Is selected as a COPC if the maxbnum detected ccacenbation exceeds the risk-based 

COPC screening level an&w an ARAWTBC(s) 

7 Pyrene is used BS (I suncgate la phenanthrene. 

6 Value is la hexavaient chraium. 

Awoclated s@gQ& 

slBTWozol 

SlBlWO2Ol-D 

s1rrWo4o1 

I I N/A ICTDEP-MCLI 

pdinitiww 
ARA-C = Aoti~aMe w R&want and Atxxaxiate ReauiremenVTo Be Cons&red 

c = Cardncg8”’ 
COC = Chemical 01 Concern 
J = Esttmated Value 
N = Noncarcino@sn 

N/A = Not Appllle. 

FEDMCL = Federal Maxinwm Contaminant Level (USEPA. August ZOOO) 

FEDSMCL = Federal Seamday Maximum Contaminant Level (USEPA. August ZWO) 

FED-AL = Federal Action Level (USEPA. August ZWO) 

CTDEP-RSR = Carnecbcut DEP Remedialion Standard Regulations. 1996 

CTDEP-MCL = Cconectwzut Maximum Contaminant Level 

R&male Codes. 

For Se1ectia-1 as a COC 

ASL = Above COC Screening Levek’ARAWlBC 

For Eiimlnabon as a COC: 

BKG = WlUQn Backwound Levels 

BSL = Below COC Screening LeveVARAR!lBC 

NUT = Essential Nutrient 

NTX = NO Tohicity inlormation 

EPAI = USEPA Retion one does not advocale evaluati~ d thts chemical 
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TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSBNLON, GRDTON. CONNECTICUT 

Msrdvtd Gases 
74-64-o METHANE I 12 I I 12 I 1 “s&I S22DMW29SO.l 1 l/l6 I 2 f 12 I NA 1 NA 1 NA 1 NO 1 NTX 
7485-l [ETHENE 13 13 I “@I S22DMW29soI I IIIB 3 13 NA 1 NA 1 NA 1 NO I NTX 

7482-0 IMETHANE I 1 I I 400 I J I “e/L1 S32DMW2BSO4 I IZIB f l-2 : 400 f NA I NA I NA I NO [ NTX 

iENOL 2 J 2 J “e/L] S32DMW26DOl 1 111; 
0.04 J 0.04 J u@L 
006 006 
0.08 006 

Pestlclrks/PCBs 
72-54-B (4,4’-DDD I 0.019 I J 1 0.019 I J I “e/L I S3ZDMW3OSOl 1 1117 I 0.02 i 0 1 NA 1 NA 1 NA 1 NO 1 MX 

w-29-3 14,4’-DDT I 0.034 I J 1 0.034 i J I wL I S32DMW33SOl I 1117 I 0.02 1 0.034 I NA I NA I NA I NO I NTX 

b FILTERED I 121 I J I 12 I J l”gLl ! 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF F’OTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSBNLON, GROTON, CONNECTICUT 

ectlul”’ 

7440-020 NICKE L. FILTERED I 10 I J I 10 i32DMWlODO-F 1R 9.2 103 153 660 NA NO SSL, BKG 

7440-09-7 POTASSIUM, FILTERED I 2970 I I 4oca I I I& I S32DMW16SOl-F 2i2 0 4cm 6oao NA NA NO BKG 

7440-235 SODIUM, FILTERED 1 25500 1 J 1 50,400 [ J 1 ugAj S32DMW16SOl-F 22 0 504oo 156catI NA NA NO BKG 

m 744026-O THALLIUM FILTERED , 1 I 131 IgILl 3 J J ” S32DMW16SOl-F If-2 3 32 . 63 NA NO BSL 

Mlrcel*ncour Plnmters 

Icoo-06.9 
I 1 I I 16 I Im!yLl s32oMw29so4 I 18/16 I 0 1 16 NA NA 1 NO 1 

NA 1 NA 1 NO 1 NTX 7 

A shaded value indicates that the concentration used loa screening exceeds the criterion or backgrwnd value. 
A shaded chemicti name indicates that the chemical has been selected as a COPC 

EW@Q&: 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations 

2 V&es presented are sample-specific quantitation limits 

3 The maximum detected concentration is used for xreening parposes 

4 95% Upper Tolerance Limit (UTL) of site background data 

5 Connectiiut DEP Surface Water Protection criteria. 

6 Connecticut DEP Volatilization criteria lor residential exposures 

7 The chemical is selected as a COPC if the maximum detected cwxentraticm exceeds the 

CTDEP w-lace water protection or vdatilization criteria. 

&s3ciakd Samdes. 

s16TWcl2O1 

St6TW0201-D 

S16TWC401 

-2 

Definitions: 

ARARrlBC = Applicable or Relevant and Appropriate RequiremenVlo Be Considered 

C = Carcinogen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable 

Rationale Co&$ 

For Selection as a COPC, 

ASL = Above COPC Screening LeveWARAMBC 

For Elimination as a COPC: 

BKG = Within Backgrwnd Levels 

BSL = Below COPC Screening LevellARARfTBC 

NTX = No Toxicity lnlormation 
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TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AREA A DOWNSTREAM (SITE 3) 
NSB-NLON, GROTON, CONNECTICUT 

f 

Chemical 
of 

Potential 
Concern 

Chloroform 
:is-1,2-Dichloroethene 
rrichloroethene 
linyl Chloride 
3enzo(a)pyrene 
4rsenic 
rhallium 
totes: 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

IExposure Point: Area A Downstream (Site 3) I 

Units Arithmetic 95% UCL of Maximum Maximum 
Mean Normal Detected Qualifier 

Data Concentration 

0.978 1.40 5.72 
1.10 1.89 12.2 
1.77 2.50 6.76 J 
1 .a4 3.68 31.3 

0.028 0.034 0.08 
1.43 1.90 6.1 
1.68 1.94 4.4 J 

EPC Reasonable Maximum Exposure Central Tendency Exposure 
Units 

Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value statistic Rationale Value statlstlc Rationale 
UglL 5.72 max 1 0.978 average 1 
ug/L 12.2 max 1 1.10 average 1 
ug/L 1 8.76 1 max 1 1 1 1.77 1 average I 1 
UglL I 31.3 I max 1 1 1.84 1 average 1 
UglL 0.08 max 1 0.028 average 1 
l&J/L 6.10 max 1 1.43 average 1 
ug/L 4.40 max 1 1.66 average 1 

’ -The maximum detected and average concentration is used for the RME and CTE sceanrios, respectively per EPA Region I guidance. 
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TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME 
Code Value Rationale/ 

Reference 
Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text 

SA Skin Surface Available for Contact Clll2 3600 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1994 
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency days/year 20 Atlantic, 1992 
ED Exposure Duration years 1 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1969 

Notes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1969: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

CT 
Value 

See Text 
3609 

1 
2 

10 
1 

70 
25,550 

365 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 
See Text Dermally Absorbed Dose (mg/kg/day) 

EPA, 1992 

EPA, 1994 
DAeventxEVxEFxEDxSA 

= 
(1) BWxAT 

Atlantic, 1992 
Atlantic, 1992 See text for calculation of DAevent. 

EPA, 1994 
EPA, 1969 
EPA, 1969 
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TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Route Parameter Parameter Definition Units RME 

Code Value 

Ingestion 

7 
Chemical Concentration in Groundwater 
Ingestion Rate of Groundwater 

mgR. 
Llday 

days/year 
years 

kg 
days 

Delmal 

1 AT-N IAveraging Time (Non-Cancer) I days 
1 DAevent IAbsorbed dose per event I mgAxn2-event 

lotes: 

SA Skin Surface Available for Contact Cm2 

EV Event Frequency events/day 

ET Exposure Time hours/event 

EF Exposure Frequency days&ear 

ED Exposure Duration years 

BW Body Weight kg 
AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

Maximum 
2 

350 
30 
70 

25,550 
10,950 

See Text 
20,000 

1 
0.25 
350 
30 
70 

25,550 
10,950 

RME CT 

Reference 
EPA, 1994 1 Average 
EPA, 1994 1.4 
EPA, 1994 234 
EPA, 1994 9 
EPA, 1994 70 
EPA, 1989 25,550 
EPA, 1989 1 3,285 
See Text 1 See Text 

EPA, 1992 20,000 
EPA, 1994 1 
EPA, 1992 0.167 
EPA, 1994 .234 
EPA, 1994 9 
EPA, 1994 70 
EPA, 1989 25,550 
EPA, 1969 3,285 

(1) - Professinal judgement. 

Sources: 
EPA, 1989: Risk Assessment Guidance for Super-fund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Gutdance 

CT 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1989 
See Text 

EPA, 1992 

EPA, 1994 
EPA, 1992 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1969 
EPA, 1989 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (rrgIkg/day) = 

CW x IRGW x EF x ED 

BW x AT 

Dermafly Absorbed Dose (mgkglday) 

DAeventxEVxEFxEDxSA 

BWxAT 

;ee text for calculation of DAevent 
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TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

ol Potentlsl 

COllCMll 

Chronld Oral RfD 

SubchronIc WUC 

Oral RfD 

ufdtr 

Oral to Darmal 

Adjustment Factor (1) 

Adjusted 

Dermal 

RfD (2) 

UllltS Primary 

Target 

Organ 

Combined 

UncwtalntylModlfylng 

FaCta 

Sourcea of FdD: 

Target Organ 

Dates of RfO: 

Target Organ (3) 

(MWWYV) 

Volrtlle Organic Compounds 

cis-1 .&Dichloroethene 

Chloroform 

Chronic 1 l.OE-02 

Subchronic 1 l.OE-01 

Chronic 1 l.OE-02 

mg/kg/day 1 lCKl?6 1 1.OE-O 

rw$kg/day 1 100% 1 t.OE-01 

mglk9lday 1 

“‘@e/day ! 

No&s: 

(1) - USEPA 1998 
(2) - RlLldaml = RIOoral x Oral lo Cwmal Adjustment Factor. 

(3) For IRIS values date that IRIS was searched 

Chronic = No subchronic value available. chronic value is presented. 

For HEAST values, the date d HEAST 

FOR EPA IX. dale ol PRG Table. 

(4) - NaphVlalene is used as a surrogate 

NA = Not Applicable 

IRIS = lntqyated Risk Information System 

HEAST= Health Effects Assessment Summaty Tables. 

EPA IX = USEPA Region IX Preliminary Remedialion Goals Table. November 1.2000. 
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TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

OI;ll 

Cancer Slope Factor 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Notes: 
IRIS = Integrated Risk Information System 

(1) - USEPA 1999. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 
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Exposure Medium: Groundwater 

Receptor Population Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

lermal Chloroform 5.72 

cis-1,2-Dichloroethene 12.2 

Trichloroethene 6.70 

Vinyt Chloride 31.3 

Benzo(a)pyrene 0.060 

Arsenic 6.10 

Thallium 4.40 

(Total 

(1) Medium-Specffic (M) EPC selected for hazard calculation. 

(2) Subchronic. 

TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

lor Hazard 

Calwlation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

5.72 W- 
12.2 USn 
6.76 uq/L 
31.3 ug/L 

0.060 u@ 
6.10 u4n 
4.40 usll 

M 5.9E-07 wWW 
M 2.2E-06 WWW 
M 1.6E-06 wYWJ=v 
M 2.4E-06 mwWW 
M 1.6E-06 wWW 
M O.OE+M) mwWW 
M O.OE+OO mg/kg/dw 

Total Hazard Index / ‘ass All Exposure 

Reference 

Concentration 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

Reference 

I 

Hazard 

Concentration Ouotient 

Units 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

5.9E-05 

2.2E-04 

2.6E-04 

7.9E-04 
-_ 
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TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentration 

Units 

Hazard 

Quotient 

lermal Chloroform 0.976 W 0.976 W- M 3.OE-07 wMWv 1 .OE-02 wWdaY NIA N/A 3 OE-05 

ds-1.2-Dichlwoethene 1.10 UgR 1.10 ug/L M l.lE-06 wWW 1 .OE-02 wWW NIA N/A l.lE-04 

Trfchloroethene 1.77 UEA 1.77 W M 7.9E-07 vvWdaY 6.OE-03 wWW N/A N/A 1.3E-04 

Vinyl Chloride 1.64 W 1.64 ug/L M 1.2E-06 wWW 3x-03 WWW N/A N/A 3.9E-04 

Benzo(a)pyrene 0.026 W 0.026 uti M 6.2E-07 mwWW NA ~~sldw NIA NIA _. 

Arsenic 1.43 W 1.43 W- M O.OE+OO wWJaY 3.OE-04 wW+w NIA N/A . . 

Thallium 1.66 u& 1.66 w- M O.OE+OO w%tW 7.OE-05 wWdw N/A N/A __ 

(Total) 6.7E-04 

Total Hazard Index Across All Exposure RouteslPathways 6.7E-04 

(1) MediumSpecIfic (M) EPC selected for hazard calculation. 

(2) S&chronic. 
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TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON. CONNECTICUT 

< 

Exposure Pant: Area A Downstream (We 3) 

Receptor Population: Adult Residnts 

gestfon Chloroform 5.72 

cis-1 .P-Dichloroethene 12.2 

Trichloroefiene 6.76 

Vinyl Chloride 31.3 

Benzo(a)pyrene 0.060 

Arsenic 6.10 

Thallium 4.40 

I 
W 5.72 

uti 12.2 

W- 6.76 

ufl 31.3 

UEA 0.060 

UN- 6.10 

usll 4.40 

ermal Chloroform 5.72 W 5.72 

ds-1,2-Dichloroethen 12.2 UN- 12.2 

Trfchloroethene 6.76 ug/L 6.76 

Vinyl Chloride 31.3 W 31.3 

Benzo(a)pyrene 0.080 W 0.060 

Arsenic 6.10 W 6.10 

Thallium 4.40 UN- 4.40 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(Non-Cancer) 

1.6E-04 

3.3E-04 

2.4E-04 

6.6E-04 

2.2E-06 

1.7E-04 

1 2E-04 

Intake 

(Non-Cancer) 

Units 

I 

l.lE-05 1 m9fk/krr/day 

3.6E-05 

3.1 E-05 

3.3E-05 

3.6E-05 

O.OE+OO 

O.OE+OO 

Reference Reference 

Dose (2) Dose Units 

1 .OE-02 

1 .OE-02 

6.OE-03 

3.OE-03 

NA 

3.OE-04 

7.OE-05 

z--L 

1 .OE-02 

1 .OE-02 

6.OE-03 

3.OE-03 

NA 

3.OE-04 

7.OE-05 

N/A 

NIA NIA 3.3E-02 

N/A NIA 4.OE-02 

N/A NIA 2.9E-01 

N/A NIA .- 

N/A NIA 5.6E-01 

N/A N/A 

N/A NIA 

N/A N/A 

NIA NIA 

NIA NIA l.lE-02 

N/A N/A __ 

NIA N/A . . 

NIA 

I 3.6E-03 

5.lE-03 

Reference 

Concentration 

Reference 

Concentration 

Hazard 

Quotient 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 
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Receptor Population: Adult Residnts 

Exposure 

Route 

Chemical Medium Medium Route 

of Potential EPC EPC EPC 

Concern Value Units Value 

lgestkm Chloroform 0.976 

cfs-1 ,P-Dichloroethene 1.10 

Trichloroethene 1.77 

Vinyl Chloride 1.84 

Bemo(a)pyrene 0.026 

Arsenic 1.43 

Thallium 1.66 

Chloroform 

ds-1,2-Dichlorcethene 

Tdchlorcethene 

Vinyl Chloride 

Beruo(a)pyrene 

Arsenic 

Thallium 
(Total 

0.976 

1.10 

1.77 

1.64 

0.026 

1.43 

1.66 

termal 0.976 

1.10 

1.77 

1.64 

0.026 

1.43 

1.66 

0.976 

1.10 

1.77 

1.64 

0.026 

1.43 

1.66 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Chronic. 

TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

EPC 

Selected 

for Hazard 

Calwlation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.3E-05 

1.4E-05 

2.3E-05 

2.4E-05 

3.6E-07 

1.6E-05 

2.1E-05 

7.2E-06 

2.5E-05 

2.OE-05 

2.2E-05 

2.5E-05 

O.OE+OU 

o.oE+ou 

Reference Reference Relerence 

Dose (2) Dose Units Concentratkm 

1 .OE-O2 

1 .OE-02 

6.0E-03 

3.OE-03 

NA 

3.OE-04 

7.OE-05 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

NIA NIA 

N/A N/A 

NIA NIA 

1 .OE-02 

1 .oE-O2 

6.OE-03 

3.OE-03 

NA 

3.oE-04 

7.OE-05 

N/A N/A 

N/A N/A 

WA NIA 

NIA N/A 

N/A N/A 

N/A N/A 

N/A NIA 

Td oss All Exposur outedpathways 

Concentration 

Units 

Hazard 

Quotient 

1.3E-03 

1.4E-03 

3.6E-03 

7.9E-03 
__ 

6.lE-02 

3.OE-01 

3.6E-01 

7.2E-04 

2.5E-03 

3.4E-03 

7.4E-03 
__ 

_. 

_- 

1.4E-02 

3.9E-01 
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TABLE 8.1 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor 

Concern Value Units Value Units Calculation (1) Units 

Dermal Chloroform 5.72 WA 5.72 UN- M 8.4E-09 mivWday 6.1 E-03 

cis-1 ,P-Dichloroethene 12.2 ug/L 12.2 ug/L M 3.2E-08 wWdw NA 

Trichloroethene 0.76 ug/L 0.76 ug/L M 2.3E-08 mg/kglday 1 .l E-02 

Vinyl Chloride 31.3 WL 31.3 WL M 3.4E-08 wk$W 7.2E-01 

Benzo(a)pyrene 0.080 w- 0.080 WL M 2.4E-08 mg/kg/day 7.3E+OO 

f Arsenic I 6.10 I ug/L 1 6.10 I w- 1 M O.OE+OO I fwWday I 1.5E+OO 

IThallium I 4.40 1 MN- 1 4.40 1 WL 1 M 1 O.OE+OO 1 mg/kg/day 1 NA (mg/kg/day) -1 - - 

I I (Total)1 I I I I I I I 2.OE-07 
Total Risk Across All Exposure Routes/Pathways 2.OE-07 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Cancer Slope Cancer 

Factor Units Risk 

(mglkgiday) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

OWWday) -1 
(mg/kg/day) -1 

5.2E-11 

- - 
2.5E-10 
2.4E-08 

1.7E-07 

O.OE+OO 
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. 
TABLE 6.2 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSE-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Area A Downstream (Site 3) 

Receptor Population: Construction Workers 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 
Units 

Chloroform 0.978 WL 0.970 Ug/L 
cis-l,P-Dichloroethene 1.10 WL 1.10 ug/L 
Trichloroethene 1.77 WL 1.77 UN- 
,Vinyl Chloride 1.04 ug/L 1.04 Uti 
Benzo(a)pyrene 0.026 ug/L 0.026 UN- 
Arsenic 1.43 Uti 1.43 WL 
Thallium 1.66 WL 1.66 ug/L 

(1) Medium-Specific (M) EPC selected for risk calculation, 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.4E-10 mgWdw 6.1 E-03 @rwWday) -1 2.7E-12 

M 6.5E-10 w&t/day NA (mg/kg/day) -1 - - 

M 1.4E-09 nxvWW l.lE-02 Owkdday) -1 1.6E-11 

M 5.5E-10 mVWdw 7.2E-01 VwWdw) -1 4.OE-10 

M 2.9E-09 m&alday 7.3E+OO WwWday) -1 2.1 E-06 

M O.OE+OO mYWdw 1.5E+OO (mg/kg/day) -1 O.OE+OO 

M O.OE+OO wvWdw NA (mg/kg/day) -1 - - 
2.2E-06 

Total Risk Across All Exposure Routes/Pathways 2.2E-06 
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TABLE 0.3 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Area A Downstream (Site 3) 

Receptor Population: Adult Residnts 

IReceptor Age: Adult I 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion Chloroform 5.72 UN- 5.72 

cis-1,2-Dichloroethene 12.2 Ug/L 12.2 

Trfchloroethene 8.76 WL 0.76 

Vinyl Chloride 31.3 ug/L 31.3 

Benzo(a)pyrene 0.080 ug/L 0.080 

Arsenic 6.10 WY- 6.10 

Thallium 4.40 Ug/L 4.40 

)emal Chloroform 

cis-1,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Benzo(a)pyrene 
Arsenic 

Thallium 

(Total: 

5.72 
12.2 

8.76 

31.3 

0.080 

6.10 
4.40 

5.72 

12.2 

0.76 

31.3 

0.080 
6.10 

4.40 

(1) Medium-Specific (M) EPC selected for risk calculation 

Intake 

(Cancer) 

6.7E-05 

1.4E-04 

1 .OE-04 
3.7E-04 

9.4E-07 

7.2E-05 

5.2E-05 

6.1E-03 MxvWdw) -1 
NA @?&dday) -1 

l.lE-02 (mglkglday) -1 
7.2E-01 @?ivWday) -1 
7.3E+OO OxvWday) -1 
1.5E+OO OwWday) -1 

NA bwkdday) -1 

4.6E-06 fwkdday 6.1 E-03 WxvWday) -1 
1.6E-05 rwkWv NA (Mslday) -1 
1.3E-05 mg/kg/day l.lE-02 OwWday) -1 
1.4E-05 w’dday 7.2E-01 @WWday) -1 
1.6E-05 w&t/day 7.3E+OO OwWday) -1 
O.OE+OO mg/kg/day 1.5E+OO b?dWW) -1 
O.OE+OO wvWW NA VwMdday) -1 

I I 
Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor I Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.1 E-07 
__ 

l.lE-06 

2.6E-04 

6.9E-06 
l.lE-04 

__ 

3.8E-04 
2.8E-08 

_- 

1.4E-07 

1 .OE-05 
1.2E-04 

O.OE+OO 
__ 

1.3E-04 

5.1 E-04 
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TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Chloroform 0.978 ug/L 0.978 Ug/L M 1.6E-06 maWday 6.1 E-03 WwWday) -1 9.8E-09 

cis-1,2-Dichloroethene 1.10 ug/L 1.10 UN- M 1.8E-06 ma/ka/day NA (mg/kg/day) -1 - - 

Trichloroethene 1.77 USn 1.77 Ug/L M 2.9E-06 W&WY l.lE-02 VwWdw) -1 3.2E-08 

Vinyl Chloride 1 .a4 UN- 1.84 Ug/L M 3.OE-06 w.kYW 7.2E-01 (mg/kg/day) -1 2.2E-06 

Benzo(a)pyrene 0.028 UN- 0.028 UN M 4.7E-08 mg/kg/day 7.3E+OO (ma/kg/day) -1 3.4E-07 

Arsenic 1.43 USn 1.43 ug/L M 2.3E-06 mtWW 15E+OO (mtialdav) -1 3.5E-06 

Thallium 1.66 ug/L 1.66 KdL M 2.7E-06 mg/kg/day NA (mg/kg/day) -1 - - 

6.1E-06 

)ermal Chloroform 0.978 WVJ- 0.978 Uti M 1.3E-07 wvWW 6.1 E-03 OwWday) -1 7.9E-10 

cis-1 ,P-Dichloroethene 1.10 UglL 1.10 ug/L M 2.4E-07 wdWday NA (rng@/day) -1 - - 

Trfchloroethene 1.77 UN- 1.77 WL M 4.3E-07 mt~g/day l.lE-02 (mg/kg/day) -1 4.8E-09 

Vinyl Chloride 1.84 UgR 1.84 WL M 1.4E-07 mYWday 7.2E-01 @‘WhYday) -1 9.9E-08 

Benzo(a)pyrene 0.028 Ug/L 0.028 ug/L M 9.4E-07 m#g/dw 7.3E+OO VwWday) -1 6.9E-06 

Arsenic 1.43 UN- 1.43 WL M 5.6E-09 mg/kg/day 1.5E+OO Vwkdday) -1 8.4E-09 

Thallium 1.66 UN- 1.66 ug/L M 6.5E-09 mYWday NA (mg/kg/day) -1 - - 

(Total) 7.OE-06 
Tntal Risk Acrnns All Fmnsure RmtedPathwavs 1.3E-05 _._...._...._. - __.... -_.r_--._ .._-._-. - -,- 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Pdnt 

Chemical 

Groundwater Groundwater Area A Downstream (Site 3) Chlorofon 
cis-1 ,2-Dichloroethene 
Trtchloroethene 
Vinyl Chloride 
Benzo(a)pyrene 
Arsenic 
Thallium 

(Tota 

Carcinogenic Risk 

. . ._ 
Total Risk Across I 

Dennal 

52E-11 
_. 

2.5E-10 
2.4E-09 
1.7E-07 

._ 

A 
2.OE-07 

Total Risk Across All Media and All Exposure Rwtes 

Chemical 

Dutes Total1 
5.2E-11 lChlorofo”n 

__ cis-1.2.Dichloroethene 
2.5E-10 Trtchloroethene 
2.4E-08 Vinyi Chloride 
1.7E-07 Benzo(a)pyrene 

__ Arsenic 

L 
H 

T 
Non-Carcinogenic Hazard Quotient 

1 

Liver . . 
NA . . 

Skin L . . 

None Specified . . 

lnhalatlo” 

ward Index Across All Media and Ail Expi 

De”llal 

5 9E-05 
2.2E-04 
2.6~~04 
7.9E-04 

._ 

Exposure 
bules Tot; 

5.9E-05 
2.2E-04 
2.6E.04 
7.9E-04 

._ 

._ 

A A 
1.3E-03 1.3E-03 

‘e Routes 1.3E-03 

Total Skin HI 
Tolal Liver HI 

Total Blood HI 
Total None Specified HI 
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TABLE 9.2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 

Receptor Age: Adult 

Medium Exposure Exposure Chemical 

Groundwater 

Medium 

Groundwater 

Point 

Area A Downstream (Me 3) Chloroform 
cis-1.2-Dichloroethene 

Thallium 
(Total 

Carcinogenic Risk 
I 

Chemical 

Total Risk Across ( 

Dermal Exposure 
Routes Tota 

2.7E-12 1 2.7E-12 Chloroform 
_. __ b-1 .P-Dichloroethene 

1.6E-11 1.6E-11 Trtchloroethene 
4.OE-10 4.oE-10 Vinyl Chloride 
2.1E-06 2.1 E-06 Benzo(a)pyrene 

__ __ Arsenic 

Total Risk Across All Media and All Exposure Routes 

Non-Carcinogenic Hazard Quotient 

Prkl-&-y 
Target Organ 

Liver 
Blood 
Liver 
Liver 
NA 

Skin 
bne Specifies 

,ard Index AC 

Ingestion 

._ 
__ 
_. 
_. 
_. 
_. 

A 
A 
,s All Medi 

Inhalation 1 Dermal 1 Exposure 

IRoutes Tota 
._ 1 3.OE-05 i 3.OE-05 

-. _. _. 
_. . . _. 
__ 1 6.7E-04 6.7E-04 

nd All Exposure Routes 6.7E-04 

Total Skin HI 
Total Liver HI 

Total Blood HI 
Total None Specified HI 
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TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: AduiI Residnts 
Receptor A9e: Adult 

Medium 1 Es;: 1 Expgre / Chemical 

lmundwater 
I 

Groundwater 
I 1 

Area A Downstream (Site 3) Chlorofon 
cis-1.2.Dichloroethene 
Trichioroethene 
Vinyl Chloride 
Benzo(a)pyrene 
Arsenic 
Thallium 

f 
I NA _. 

Skin 5.6E-01 
_. __ . . . . Thallium None Specified 1.7EM 

3.6E.04 1 2.7E-04 1 1.3E-04 7.6E-04 (Total) 2.7E+GiJ 
Total Risk Across Groundwater 7.6E-04 Total Hazard Index Across All Medii 

Total Risk Acmes All Media and All Exposure Routes 7.6E-04 

Carcinogenic Risk 
I 

Chemical 
I 

Non-Carcinogenic Hazard Ouotient 

I Primaw I lnaestion Inhalation 
Target Organ ” 

i Liver 1 1.6E-02 1.6E-02 
1.6E-02 
1.6E-02 
1 .SE-02 

._ 

A 
6.3E-02 

nd All Expc 
t 
E" 

Dermal 

l.lE-03 
3.6E-03 
5.1 E-03 
l.lE-02 

_. 
._ 

A 
2.1E-02 

re Routes 

Exposure 
outes Totf 
3 2E-02 
5.3E-02 
6 1 E-02 
3 lE-01 

._ 

5 6E-01 
1.7E+00 
2 7E+OO 
2.7E+OO 

Total Skin HI 
Total Liver HI 

Total Blood HI 
Total None Specified HI 

2/14K)l 



TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adutt Residnts 
Receptor Age: Adult 

I Medium 1’ Exposure 1 Exposure I Chemical I 
Medium Point 

Ingestion 

Groundwater Groundwater Area A Downstream (Site 3) Chloroform 
c.s-1.2-Dichloroethene 
Trichbroethene 
Vinyl Chloride 
Benzo(a)pyrene 
Arsenic 

9.6E-09 
-_ 

3.2E-06 
2.2E-96 
3.4E-07 
3.5E-06 

Thallium _- 

(Total) 6.1E-06 ( 
Total Ris 

Carcinogenic Risk 

3.OE-06 1 7.OE-06 
k Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

c&-l ,P-Dichloroethene 

Non-Cardnogenic Hazard Ouotient 

4me;;nj ~~~~~ :,,I :.,I ;I 
rard Index Across All Media and All Exposure Rwtes 
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TABLE 10.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium Exposure Exposure 
Medium Point 

Chemical 

Groundwater Groundwater Area A Downstream (She 3) Chloroform 
cis-1.2-Dichloroethene 
Trichioroethene 
Vinyl Chloride 
Benzo(a)pyrene 
Arsenic 
Thallium 

__ 
__ 
__ 
._ 
__ 

_. 
__ 
_- 
__ 
._ 

__ _- cis-1 .PDidtloroethene Blood 

2.5E-10 2 5E-10 Trtchloroethene Liver 

2.4E-06 2 4E-06 Vinyl Chloride Liver 

1.7E-07 1.7E-07 Benzo(a)pyrene NA 
__ __ Arsenic Skin 

_- __ __ __ Thallium None Specific __ ._ 

__ ._ 1 2.0E-97 2.0E-97 (Total) __ _. 1 1.3E-03 1 1.3E-03 

Total Risk Across Groundwater 2.OE-07 Total Hazard Index Across All Media and All Exposure Routes [ 1.3E-03 

Total Risk Across All Media and All Exposure Routes 2.OE-07 
Total Skin HI 71 

Carcinogenic Risk 
I 

Chemical 
I 

Non-Carcinogenic Hazard Quotient 
I 

Ingestion Inhalation Denal Exposure Primary 

Routes Tota Target Organ 
_- _. 1 5.2E-11 1 5.2E-11 Chloroform Liver 

Total Liver HI 
Total Blood HI 

Total None Speckled HI 
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TABLE 10.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium Exposure 
Medium 

Groundwater Groundwater 

Exposure I Chemical T 
Ingestion 

._ 
__ 
_. 
._ 
._ 
._ 
__ 

A 
Total 

Carcinogenic Risk 

_. 
__ 
__ 
. . 
_. 
._ 
._ 

A 
Sk Across t 

Derrnal 

2.7E-12 
__ 

1.6E-11 
4.OE-10 
2.1E-08 

_. 

A 
2.2E-08 

Jndwater 
Total Risk Across All Media and All Exposure Routes 

F 

! 

Chemical 

Exposure 
loutes Total 

2.7E-12 Chlorofon 

t 

._ cis-1 ,P-Dichloroethene 
1.6E-11 Trtchloroethene 
4.OE-10 Vinyl Chloride 
2.1 E-08 Benzo(a)pyrene 

__ Arsenic 
I 

I- 
H, 

T 
Non-Carcrnogenic Hazard Quotient 

Primary I Ingestion 1 Inhalation Denal 
Target Organ 1 I 

Liver I ._ . . 3.OE-05 
1 lE-94 
1.3E-04 
3.9E-04 

_. 
_. 
. . 

l.lE-04 
1.3E-84 
3.9E-04 

._ 

. . 
_. 

._ _. 1 6.7E-04 
azard Index Acrcss All Media and All Exposure Routes 

Total Skin HI 
Total Liver HI 

Total Blood HI 
Total None Specified HI 
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TABLE 10.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Residnts 
Receptor Age: Aduit 

Medium 

Groundwater 

Exposure Exposure 
Medium Point 

Groundwater Area A Dowstream (Site 3) 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lngesticn Inhalation Dennal Exposure Pdmary Ingestion Inhalation Dennal Exposure 
Routes Total Target Organ Routes Total 

Tdchloroethene l.lE-06 l.lE-06 1.4E-07 2.4E-06 Trichloroethene Liver 4.OE-02 4.OE-02 5.1 E-03 8.5E-02 
Vinyl Chloride 2.8E-04 2.6Eg4 1 .OE-05 5.4E-04 Vinyl Chloride Lwer 2.9E-01 2.9E-01 l.lE-02 5.8E-01 
Benzo(a)pyrene 6.9E-06 - - 1.2E-04 1.3E-04 Benzo(a)pyrene NA _. ._ . . . . 

Arsenic l.lE-04 .- _. 1 .l E-64 Arsenic Skin 5.8E-01 . . . . 5.6E-01 
Thallium . . __ -. _. Thallium None Specified t.7E+W -- __ 1.7E+W 

(Total) 3.8E-04 2.7E-04 1.3E-04 7.7E-04 (Total) 2.6E+OO 3.3E-01 1.6E-02 2.9E+OQ 
Total Risk Across Groundwater 7.7E-94 Total Hazard Index Across All Media and All Exposure Routes 2.9E+M) 

Total Risk Across All Media and All Exposure Routes 7.7E-04 
Total None Specified HI -1 
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TABLE 10.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 
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TORPEDO SHOP (SITE 7) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

TORPEDO SHOPS (SITE 7) 

NSB-NLON. GROTON, CONNECTICUT 

PAGE 1 OF 2 

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Me&urn Point Population Age Route Off-we Analysis of Exposure Pathway 

Current/Future Surface Soil Surface Soil Surface Soil Construction Adult Ingestion On-Site Ouant Construction workers may have contact with surface solI during excavatron 

Workers Dermal On-Site Ouant activities. 

Full-time Adult Ingestion On-Site Ouant Full-hme employees may contact surface soil dunng normal work actiwkes 

Employees Dermal On-Sue Ouant 

Trespassers Addescents Ingestion On-Site Ouant Trespassers may be exposed to surface soil while at the sate 

Dermal On-Site Ouant 

Air Surface Soil Construction Adult lnhalatron On-site None No COCs were identified in surface soil for the inhalabon pathway 

Workers 

Full-time Adult Inhalation On-sate None No COCs were identified in surface soil for the inhalation pathway 

Employees 

Trespassers Adolescents Inhalation On-Site NO”e No COCs were identiiied in surface soil for the inhalation pathway 

Subsurface Soil Subsurface Soil Subsurface Soil Construction Adult Ingestion On-Site Ouant Construction workers may have contact wth subsurface soil during excavation 

Workers Dermal On-Site Ouant actlwbes. 

Full-time Adult Ingestion On-Site None Full-time employees are not exposed to subsurface soil 

Employees Dermal On-Site None 

Trespassers Adolescents Ingestion On-Sate None Trespassers are not exposed to subsurface soil. 

Dermal On-Site None 

Air Subsurface Soil Construction Adult Inhalation On-site Ouant Construction workers may be exposed to fugitive dust and volatile 

Workers emtssicns during construction activities 

Full-time Adult Inhalation On-site None Full-time employees are not exposed to subsurface soil. 

Employees 

Trespassers Addescents lnhalatron On-Sue None Trespassers are not exposed to subsurface soil 

Future Surface Soil Surface Soil Surface Soil Residents Chrld ingestion On-Site Ouant Child restdents may contact surface soil. 

Dermal On-Site Ouant 

Adult Ingestion On-Site Ouant Adult residents may contact surface soil 

Dermal On-Site Ouant 

Air Surface Soil Residents Child lnhalatron On-site Ouant Child residents may be exposed to lugitive dust and volatile emissions 

from surface soil. 

Adult Inhalation On-site Ouant Adult residents may be exposed to fugitive dust and volatile emissions 

from surface soil. 

Subsurface Soil Subsurface Soil Residents Child Ingestron On-Site Ouant Child residents may contact subsurface soil that has been brought to the 

Dermal On-Site Ouant surface. 

Adult Ingestron On-Site Ouant Adult residents may contact subsurface soil that has been brought to the 

Dermal On-Site Ouant surface. 

Arr Subsurface Soil Residents Child Inhalation On-site Ouant Child resrdents may be exposed to fugttive dust and volatile emissions 

from subsurface soil that has been brought to the surface. 

Adult Inhalation On-site Ouant Adult residents may be exposed to fugitive dust and vdatile emissions 

from subsurface soil that has been brought to the surface 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

TORPEDO SHOPS (SITE 7) 

NSENLON. GROTON. CONNECTICUT 

PAGE 2 OF 2 

Medium Exposure 

Medium 

Groundwater Groundwater 

Air 

Exposure 

POl”t 

Overburden/Bedrock 

Overburden/Bedrock 

Aquifer 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Residents 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Adult Ingestion 

Dermal 

Adult Ingestion 

Dermal 

Addescents Ingestion 

Denal 

Adult Ingestion 

Dermal 

Child Ingestion 

Dermal 

Adulc Inhalation 

Adult Inhalation 

Adolescents Inhalation 

On-Site/ 

Oft-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-site 

On-site 

On-8te 

On-site 

On-site 

Type of 
Analysis 

Rationale for Selectlon or Exclusion 

of Exposure Pathway 

Quant Construction workers may have dermal contact wtth groundwater during 

&ant excavation activities 

None Full-time employees are not exposed to groundwater 

None 

None Trespassers do not have contact with groundwater. 

None 

Ouant Groundwater may be used as a potable water source in the future. 

Quant 

None Exposures to a child resident are less than those for an adult resident 

None 

None Construction workers exposure via volatilrzation is expected to be insignificant 

due to dilubon with outdoor air. 

None Full-time employees are not exposed to chemicals volablizmg from 

groundwater. 

None Trespassers do not have contact with stie groundwater 

Quant On-site residents may be exposed to vdatile emwons from groundwaler 

while showering. 

None Exposures to a child resident are less than those for an adult resident 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AN0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSE-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Current/Futum 
Medium: Suriace Soil 
Exposum Medium: Surface Soil 
EXPOS”~ Point: Torpedo Shops (Site 7) 

7439696 IRON 4580 21603 rngkg o6139o-7MWl(o.2) 2f2 NA 

Concentration 
Rationale 1.x 

Used for 
Background Risk-Based 

Scmnlng”’ 
Value”’ COPC screening 

z;gc z;g& c~oPgc conmpnat 

Level”’ 
Value Source 

Selectlo# 

0 005 NA 69 C 13 SSL-INH NO BSL 

62 CTAESSOIL 

000134 NA 210 Sat 410 SSL-INH NO BSL 

I I I 500 ~CTRESSO~L~ I I 

027 NA 1 062 C 1 N/A 1 SSL-INH 1 NO 1 BSL I 

loo0 CTRESSOIL 

0 54 NA 062 C N/A SSL-INH NO BSL 

1 CTRESSOIL 

017 NA 230(7) N N/A SSL-INH NO BSL 

1003 CTRESSOIL 

0 33 NA 230 N N/A SSL-INH NO BSL 

loo0 CTRESSOIL 

loo CTRESSOIL 

NIA SSL-INH NO BSL 

N/A CTRESSOIL 

N/A SSL-INH NO BSL 

2500 CTRESSOIL 

N/A SSL-INH NO EPA, 

WA CTRESSOIL 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTlAL CONCERN 

MRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: CurrenUF”t”n 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Torpedo Shops (SW 7) 

CAS 
Number 

743992.1 LEAD 

Chembl 

Detection Concentration Potential Potential 
Rationale la 

CtZn%~on ~~$~e~ CoE2rZon ~u~~e~ Unltr Frequency Range 01 Nondebcts’z’ Used for 
Background Risk-Based cope Contaminant 

W VI Co”centrauon “1 Screening”’ 
value”’ 

coPC Scmnlng ARARfTBC ARAfIfTBC 
VlluC Scurce 

Flag Delelion or 
L.Wd~ Selection” 

45 J 71 J r”Q/kg 081390.7MWl (O-2) 2R NA 71 175 400 (9) N/A SSL-INH NO BSL. BKG 

A shaded value indcates that the ccwentraticm used Ior screening exceeds the criterion or background value 

A shaded chenwcal name indiiales that the chenwal has been selected as a COPC 

Fwtnotes 

t Sample and dupkcate are counted as two separate samples when d&enining the 

minimum and maximum detected concentrations. 

2 _ Values presented are sample-specikc quantitation Ikmits 

3 The maximum detected concentralion IS used lor screening purposes 

4 Atlantic Enwrcmmental Services. April 1995 Backgrwnd concentrations of lnorganics in Soil - Naval SubmarIne Base 

New London If the maamum detected ccwentraticm 01 an Inorganic is less than the background ccfkxntratiw. then 

that metal is not selected as a COC 

5 The risk-based COC screening level tar residential land use is presented The value IS based on a 

target hazard quotrent 010 1 tc~r noncarcinogens (denoted with a ‘N’ IlaQ) or an incremental cancer 

risk of 1 E-6 lor carcinogens (denoted with a ‘c’ llag) (USEPA. Region IX. November ZMX)) 

6 The chemical is selected as a COC II the maximum detected UncentratiMl exceeds the nsk-based 

CCC screening level aMor an ARARKBC(s) 

7 Pyrene is used as a surrogate for benro(g.h,i)peryiene and phenanthrene 

6 Hexavalent Chromium 

9 OSWER soil screenmg level lor res&?ntial land use (USEPA. July 1994) 

A mamdes 

06139Q7MW1(02) 8325.SOC%OCCQ 

7TBl3-wll B325-SOC6wO2 

7TB9-ooo2 8325.SOC+%OO@-D 

B325-SO03-oc02 B325-SoO7-0003 

Delmilions 

ARARKEC = AppllcaMe or Relevant and Appropriate RequwmenVTo Be Considered 

C = Carcmogen 

COC = Chemical of Concern 

J = Esrmated Value 

N = Noncarcinogen 

NA = Not Appkcabk 

SSL-INH = Sdl Screening Level for translers from so11 to air (Inhalallon) (USEPA, May 1996) 

CTRESSOIL - CTDEP direct contacl cnteria for residential exposures to SMI 

Ratwale Codes 

For Selecl~on as a COC. 

ASL = Above COC %,eenl”Q LevellARARrTBC 

For Ellminatlon as a CCC 

BKG = Within Background Levels 

BSL = Below COC Screening LevellARARITBC 

NUT = Essenlial Nutrient 

MX = NO critena awlable 

EPAI = USEPA Regmn one does not advocate evaluation of this chenwal 

II 2 1,210 I 



TABLE 2.2 
OCCVRRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

MIGRATION PATHWAYS 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: CurrenMutura 
Medium: Surtax Soil 
Exposure Medium: Surlace Soil 
Exposure Point: Torpedo Shops (Slte 7, 

A shaded value ,ndca,es that the coc.xnlra,,o” used fcs screenmg exceeds the cr,ter,ca or background value 

A shaded chemical name lndvxtes that tie chemlcal has been selected as a COPC 

&&g& 

1 Sample and dupl~ale are cwnled as two separate samples tien determining the 

rnl”ml”rn an* tlm&n”rn delecled coflce”frabons. 

2 Values pesented are sample-specda quanktatv3n lkmlts 

3 The maximum detected concentration is used lw screening purposes 

4 Anank Environmental Sewaces. Api1 19% Background concenlrakons of Inwganics in So11 Naval Submarine Base 

NW, London II Ihe manmum detected concenbabo” of an inwganlc IS le%s than the background c~1cenballOn. then 

that metal IS no! selected as a COC 

ARAIVTBC = Appkcable or Relevanl and Appropnale RequlremenVTo Be Constdered 

c = Carcmgen 

COC = Chemical of Concern 

J = Esbmaled Value 

N = Nmcarcmogen 

NA = Not Ap+4,cable 
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TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERh 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Cwmnthtum 
Medlmx sumw soil 
Exposure Medium: Sutiaca Soil 
Exposure Point: Torpedo Shop8 (Site 7, 

CAS 
NWllbW 

ChanlOl 

COll~llt~~tlOl7 CTDEP 
Rationale for 

DBlBcllOll 
“bed for 

Background EPA SSL- CTDEP Soll Vapor COPC Contaminant 
Freqwnol Range of Nondetectd” 

Concullrauon “1 SCr0Zllifl.f’ 
V.lUe”’ Soil to Gw”’ ;ti;y;a;, volatillzatid” Flag Deletion or 

Selectlod~ 

5 USEPA Sail Screemng Level Guidance. May 1996 Ratmale co& 

6 CTOEP Remedialon Standard RegulatiCaS. 1996 Fw Seleckon as a COC 

7 The dwmkxl 8s sekcled as a COC II the manmum detected caxenbatvx exceeds the risk-based ASL = Above COC Screening LeveVARARITBC 

COC screening level andb an ARAFVlBC(s) 

9 P,mne IS used as a surrogate for benzo(g.h.i)perylene and phenanhrene Fw Elimmakon 85 B COC 

BKG = W~lhin Backgrwnd Levels 

m NTX = No crderta available. 

OS139D7MWl(~2) B325-SOD?-m 

7rB13.Cal B325.SOO&ooo2 

7TBSDXQ B3Z5-SC%-WO2-D 

8325.SOO3-ooO2 6325-SOa7-ooo3 



TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 

NSS-NLON, GROTON. CONNECTICUT 

s~0nm nwram: ~~~~~~~~~~~~ 

Medium: Surlaca Soil 

Exposure Madlum: Surfaca Sol1 

Exposure Point: Torpedo Shops (Site 7) 

co:::r::on “d:; co~~~~on y”$Jy lJn,,r 
LocatIon Of Detection COtlCZlll~~tiOll CTDEP 

CTDEP Sol1 Rationale lo, 

CAS 
Chemical Maximum Fm--ncy Range 01 Nondete&’ Used for 

Background EPA SSL- 

Soil to Gw”” c”r;;;;a:, 

Vapor COPC Conhmlnanl 

NUmber (1, 0, Concentration I” Screening”’ 
V.lU.I”’ Vdstillutlo Flag DeMon or 

“W selectloll”’ 

5 USEPA Soil Screerwg Level Guidance. May 1936 Rationale Cedes 

6 CTDEP Remedialicm Standard Regulabons. 1996. For Se&bon as a CCC 

7 The chemical is selected as a COC il the maximum detected concentration exceeds the risk-based ASL = Above COC Screening Level/ARAF(TTBC 

COC screening level and/or an ARAMBC(s) 

6 Pyrene is used as a suncgate lot benzo(g.h.i)pqiene and phewmthrene For Ekmmabon as a COC 

BKG = WIthan Background Levels 

&gciated Samdes NTX = No cnleria available 

081390.7MWl(O-2) 832%SoO5-ooO2 

-7TB13-DC01 B325-SC%-0002 

7TBSCQCI2 B325-SOU&0002-O 

8325.SoO3-0002 8325.8007.ooO3 
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TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOll 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON. CONNECTICUT 

scenarb Timeframe: CurrenMuiure 

Medium: Subsurface Soil 
Exposurs Medl~m: Subsurlaca Soil 
Exposure Pdnl: Torpedo Shops (Site 7) 

NUlllbW 
Chemical 

Volatile Organlcs 
75-35-4 l.l.DICHLOROETHENE 

76-93-3 P-BUTANONE 

67-64-l ACETONE 

71-43-Z BENZENE 

75-15-O CARBON DISULFIDE 

1 W-907 CHLOROBENZENE 

Ul 

0003 

0003 

0011 

0004 

0003 

0001 

Ratlo”& for 
Detection Concentration 

Freqwncy Range of Nondetecd Used for 
Background 

Potential Potential 
cope Contaminant 

c~~r:~o” y;g U”l& z:::’ 
0, Concentration “’ 

OW3 J ww 750450103 1129 

0 032 mgkg OBl WO-7TB5(6-6) 2129 

017 m@g D61WC-7TB5(6-6) 7129 

0004 J m@g OBl WO-7TB5(6-6) l/35 

0 025 J mpg D6106&7rB5(6-6) 4/29 

0006 J wW S7SB1605ffi z/29 

0006-0061 

0011-0061 

0011-027 

0 WI07 007 

0006-0051 

0006-0061 

screaning’~’ 

OW3 

0 032 

017 

OW4 

0005 

0006 

Risk-B=*& COPC ARAm’C ARAm’C Deletion or valve”’ 
screening Lwel’5’ value 

SOlWce 
Flag 

@, Selection’ 

NA 0054 c 0 07 SSL-IN” NO BSL 
1 CTRESSOIL 

NA 730 N NIA SSL-INH NO BSL 
5w CTRESSOIL 

NA 160 N loco00 SSL-INH NO BSL 
500 CTRESSOIL 

NA 065 C 06 SSL-INH NO BSL 
21 CTRESSOIL 

NA 36 N 720 SSL-INH NO BSL 
500 CTRESSOIL 

NA 15 N 130 SSL-INH NO BSL 
5W CTRESSOIL 

75-09-Z METHYLENE CHLORIDE 0003 J 042 J w@ 7MWBS0408 1 Y29 0006.0023 042 NA 69 C 13 SSL-INH NO BSL 
62 CTRESSOIL 

127-16-4 TETRACHLOROETHENE 0003 J 0 016 J wW 7MW6S-CM06 5l29 OWE-0024 0016 NA 57 C II SSL-INH NO BSL 
12 CTRESSOIL 

108-66-3 TOLUENE 0002 J 0006 J mcJw 7TB160305 9135 000107-0061 OW6 NA 520 sat 650 SSL.lNH NO BSL 
5W CTRESSOIL 

1330-20-7 XYLENES. TOTAL OOWS J 0011 J wvQ 7s0450103 335 000107-0061 0011 NA 210 sat 410 SSL.INH NO BSL 
_ 500 CTRESSOIL 



TABLE 2.3 

Scenario Time‘rame: CurrenVFuture 

Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Torpedo Shops (S&e 7, 

OCCURRENCE, DISTRIWTION, AND SELECTlON OF CHEMlCALS OF POTENTIAL CONCERN - SUBSURFACE SOlI 
DIRECT CONTACT EXPOSURE SCENARIOS 

NSB-NLON, GROTON, CONNECTICUT 

Risk-Baaed COPC 
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TABLE 2.3 

Scenado Timefnme: CurmnVFulure 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Pdnt: Torpedo Shop5 (Site 7) 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF C”EM,CALS OF POTENTIAL CONCERN. SUBSURFACE SOll 
DIRECT CONTACT EXPOSURE SCENARIOS 

NSB-NLON. GROTON, CONNECTICUT 

Rationale for 

Contaminant 

Dsk?tlo” 0, 

A shaded value indicates that the cwcenkalon used Iw weenmg exceeds the cr~terl~n OT background value. 

A shaded chemical name mdlcates that the chemical has been selecled as a COPC 

‘&g!Q&m 

I Sample and duplicate are counted a?. two separate samples when determinmg the 

m,n,m~m and maamwn detected cowentrak~ns 

2 Values pesenled are sample-specdr quanlilabon limits 

3 The maximum detected concenlraton IS used Ian saeenmg purposes 

4 ALlanhc Emwonmenlal Services. A+M 1995 Background concenl,akons 01 lnorganlcs I” Sal. Naval Submarme Base. 

New London If the maximum detected concenlratia, d an mo,ganic is less lhan the background ConCenl,akW then 

that metal IS not selected as a COC 

5 The risk-based COC screenmg level fw residenbal land use is pesented The value IS based On a 

target hazard quotient of 0 1 frx narcarcinogens (denoted with a ‘N’ flag) w an mcremental cawa, 

nsk of IE-6 la carcmogens (denoted with a’C’ flag) (USEPA. Regnn IX, November 2CW 

6 The chemcal IS selected BS a CCC if the maximum detected concenkal~m exceeds the risk-based 

COC screenmg level and’w an ARARITBCW 

7 Value is Icw naphthalene 

6 Pyene IS used as a surrogate Ihr acenaphthylene. benzo(g,h.i)peflene and phenlnlhrene 

9 Value IS Ia endowllan 

10 Value is la endnn 

11 Heravalenl Chromium 

12 OSWER SMI screemng level la residential land use (USEPA, July 1994) 

Dellnmrls 

ARAIWBC = Apprcable or Relevant and Apwopriate RequlremenVTo Be Ccmsldered 

c = carculogen 

COC = Chemcal 01 Concern 

J = Eskmated Value 

N = Noncarcmgen 

NA = NO, Applicable 

SSL-IN,, = Sol, Screenmg Level ,M lranslers ,,MT~ SOI, to al, (Inhalalo”) (USEPA. May 1996) 

CTRESSOIL CTDEP d,,ec, cwllacl c,,k?,,a IO, resodentml exposures lo SMI 

EPA, 

BSL 

NUT 

ASL 

BSL 

ESL 

NUT 

ESL 

BSL 

NUT 

ASL 

ASL 

BSL 

Rakonale cg&$ 

For Seleckon as a CCC 

ASL = Above CCC Screenmg LeveVARAR’TBC 

Fw Elmunakon as a COC 

BKG = Wthin Background Levels 

BSL = Below COC Screenmg LeveVARAWTBC 

NUT = Essenbal Nutwnt 

NTX = NO cnterm available 



TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTlAL CONCERN - SUBSURFACE SO11 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Scenario Tim&am% CurrenMutura 
Medium: Subsudace Soil 
Exposum Medium: Subsurface Soil 
Exposure Pdnt: Torpedo Shops (Site 7) 

Locauoll Of Odt?CtiOfl COnCBnlratlon 
RatIonale for 

CAS 
Chemical Maximum Frequency Range 01 Nondetecl$” used for 

Background 
Pote”tlal Potential 

c0PC Contamlnanl 

Number 
COncentratlon ‘I’ screenhl$l 

Vdd” 
Risk-&d COpC ARAwTBC *RARITBC 

source 
Flap Deletion or 

, , screenhlg Level’s’ Va’ue m III 

EPA! = USEPA Realon one does not advocate evalual~on of thns chemvzal 

&g~.#ed Samdes- 

06099&7MW2(2-41 

CX?O9!WTE1(;-4)-AVG 

-7TB2(2-4) 

0%109&7T65(6-6) 

0613w7Mw1(02) 

0613~7TB3(4-6) 

0614907MW3(&8) 

0614907TB4(4-6) 

06149&7TB6(6-6) 

7s0100103 

7s0450103 7rB13-owl 

7so6So305 7TB1301 5 03 5 

7 SO 65 0507 7TB14-0507 

7MWlas.0608 7TB15-0606 

7MWllS-0507 7TB160305 

7MW5.%1011 7TB7-0406 

7MW7S-0103 7TB6-0202 I)-AVG 

7MW6S-0408 7TB9-@lo2 

7MWSS-OWBAVG 8325-8001-0204 

77612.0204 8325.5001-0406 

8325.SCM3-OCO2 s7s0@80607 

8325.So030406 5758090609 

832.5.5004.0406 S7SBlOGSO7 

8325.SO04-0606 S7SB160506 

B325-SCXI5-ooo2 

8325-5005-0406 

8325-S006-00CY-AVG 

B325-SOO7-WO3 

83255%0203 

B325SW-0203 
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TABLE 2.4 

Scenario Timframe: CunenVFuh~te 
Medium: Subsurlace Soil 
Exposure Medium: Subsurface Sdl 
Exposure Point: Torpedo Shops (Site 7) 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
MIGRATION PATHWAYS 

NSBNLON, GROTON, CONNECTICUT 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSENLON, GROTON, CONNECTICUT 

~Scena,lo Timeframe: CumnVFutun 
Medium: Subruflaa Soil 
Exposure Medium: Subsurkce Soll 
E&sure Pdnt: Torpedo Shops (Site 7) 

Location Of Detection Concentration 
Rationale for 

Maximum 
Frequency Range cd Nondeteck’” Used for 

Background EPA SSL- 
CTDEP CTDEP Soil 

cope Conkmlnant 

QuaMkr U”ltr c~;~ayo, (,, 
Screening”’ 

Value”’ 
vapor 

Soil to Gti” ;;;;$, ,,,,ktlllu,,on,~, Flag Oektton or 

Sekction’q 

mg,Rg 0609907TB1(2-4)-D 27/29 02.023 1 63 N/A N/A NO BSL 

n@g 080990-TTBl(Z-4)-D 12129 011-I 51 B WA N/A NO BSL 

29/a N/A 2610 N/A NIA N/A NO NTX 

CAS 
Number 

cbmleo’ 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7, 

7 

7. 

7, 

7, 

7, 

7, 

7 SO 6s 0507 

7 SO 6s 0507 

7TB7.0406 

7 so 6s 0507 

7TBI Z-0204 

7 SO 6s 0507 

7 SO 6s 0507 

7MW10%608 

29iz9 NIA 

29/29 
29/29 

24R9 

29129 

29129 

Ed29 

N/A 
N/A 

25-9 

N/A 

45 
32900 

27 5 

19500 

725 

12 

1 

WA 

0.06 - 0 14 439.976 MERCURY 011 J 12 

440-02~ NICKEL 51 42 1 

440-09-7 POTASSIUM 575 J 16400 

76249.2 SELENIUM 077 0.77 

44022-l SILVER 066 J 54 

44&23-5 SODIUM 54 6 1 J 1 706 

026 1 I 1 

440-62-Z VANAn IM 193 I I 867 

440-6&6 2’1 

kg1 7 SO6S 0507 1 29Q9 1 N/A 1 421 

i- 
29129 

1129 

NIA 

044-o 65 

7 SO 6s 0507 

@31090-7Tf35(6-6) 

/Rgl 08149@7TB6(6-6) 1 1x9 04-24 54 

/kg1 7s04s0103 1 2Bm 103 706 

&“I 7 sn RS l-F,“7 - - - - -- - I 5/m _-_ 02.12 1 

7 SO 6s 0507 24R9 143.364 66 7 

/kg[ 7s0450103 1 29iz9 N/A 133 1 IlZooO 1 N/A 1 N/A INO1 

A shaded value indicates Ihal the concenfralwI used for screening exceeds the criterion or background value 

A shaded chewal name lndlcates that the chemlcel has been selected as a COC 

Foolnol~ 

1 Sampfe and dupficale are counted as two separate samples when delermmmg the 

mmmwm and maximum detected concentrations. 

2 Values presented are sample-specilu quanfltatton limits 

3 The maximum defected caxentratw%I is used lor screening purposes 

4 AtIanbc Environmental Senices. A@ 1995 Background concentrat~cns 01 lnorganlcs in Sal Naval Submarine Base. 

New London II the maximum defected concentration of an ~norgann: is less than the background concentralion. then 

that metal IS not selected as a COC 

5 USEPA Soil Screening Level Guidance. May 1996 

6 CTDEP Remedntlon Standard Regulatloas, 1996 

7 The chemical IS selected as a CGC if the maximum detected concentration exceeds the risk-based 

COC screenmg level an&r an ARARIIBC(s) 

6 Pyrene is used as a surrogate for benzo(g.h.!)peryfene and phenanthrene 

9 Value is for entiullan 

IO Value is lor endrin. 

Delimtnns 

ARAwBC = Applwble or Relevant and Appropriate ReqwemenllTo Be Cons&red 

C = Carcinogen 

CCC = Chemical 01 Concern 

J = Estimated Value 

N = Noncarcmgen 

NA = Not Ac+cable 

Ration.&j&@ 

For Selection as a COC 

ASL = AbOve COC Screening LevellARAFUrBC 

For Elimination as a COC 

BKG = Within Background Levels 

MX = No criteria avatlable 
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TABLE 2.4 
OCCURRENCE, DlSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSENLON, GROTON, CONNECTICUT 

Scenario Tinwtrame: CurrenVFuture 
Medium: Subsutiace Soil 
Exposwe Medium: Subrurkce Sdl 
Exposure Point: Towed0 Shops (Site 7) 

i 
&i!dxmL?cl bmlDle5 

0809907MW2(2-4) 

O&X90-7TBl(2-4).AVG 

060990-n82(24) 

061090.7TB5(s-6) 

06139@7Mw1(&2) 

06139Q7TB3(4-6) 

0614907MW3(&6) 

061490.7TS4(4-6) 

o81h!30-7T6q6-8) 
7s0100103 

7s04s0103 7TBl3JXJJl 

7SO6SO305 7TBl3015035 

7 SO 6S 0507 7TBl40507 

7MW1OS-0608 7TBl5-0606 

7MW11S-0507 7TB160305 

7MWSS-1011 7TB7-0406 

7MW7S0103 7TB6.0202 9.AVG 

7MWas0406 TTB9.0002 

7MWS-0608.AVG B325-SOOI -0204 

7TBl2.0204 8325.SOOl-0406 

8325.SOO3-@302 S7SBOE607 

8325.5003.0408 S7SBO90609 

8325.SOO.-0406 S7SBl CC607 

8325.SCKk-CM6 S7SB160506 

8325.SoO5-0032 

8325.SoO5-0406 

B325.SC%-0002.AVG 

8325.SOO7-C033 

B325SSO203 

B325SW-0203 

Concentration CTDEP CTDEP Soil 
Ratiowk IQT 

used IM 
Background EPA SSL- 

screentng”’ 
Value”’ Sail to Gti5’ ;dE;;a;j 

VapW 
COpc Conkminant 

Vdatillution’“’ Fkg 
Ddetlon or 

Sekctb# _ 

71 3 l/2/01 



TABLE 2.5 
OCCURRENCE, DISTRIBLITION, AND SELECTION OF CHEMKALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON. CONNECTICUT 

Scenario TImeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure P&t: Torpedo Shops (We 7) 
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TABLE 2.5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Torpedo Shops (Site 7) 

- FED-MCL 

NIA CTDEP-MCL 
7439-95-4 MAGNESIUM 671 199x3 “W S7TW0901 20/20 N/A 19500 191wo N/A N/A CTDEP RSR NO NUT, EKG 

N/A FEDMCL 
N/A CTDEP-MCL 

7439-96-5 MANGANESE 46 J 1250 “N S7TWWOl 17/20 27 1250 ll7Dl 0 :: N N/A CTDEP RSR NO BKG 
m FEDSMCL 

N/A CTDEP-MCL 
7440-02-o NICKEL 343 52 6 J u& s7TwQ901 2l20 92 52 8 m 73 N loo CTDEP RSR NO BSL 

N/A FEDMCL 
100 CTDEP-MCL 

7440-09-7 POTASSIUM 917 116ca “en S7TWWOl 2w20 N/A 1lMM 706m N/A N/A CTDEP RSR NO NUT. EKG 
NIA FED-MCL 

N/A CTDEP-MCL 
7762-49-2 SELENIUM 32 J 32 J “La S7MW07SOi i/20 26 32 m 16 N 50 CTDEP RSR NO BSL 

50 FED-MCL 
50 CTDEP-MCL 

744022-4 SILVER 163 163 upll s7Two901 l/20 52-56 163 m . 16 N 36 CTDEP RSR NO t3SL 
100 FEDSMCL 
50 CTDEP-MCL 

744023-5 SODIUM 4020 91600 “!s S7MW03w1 2CJ20 N/A 91600 1%X000 N/A N/A CTDEP RSR NO NUT. BKG 
N/A FED-MCL 

N/A CTDEP-MCL 
7440-62-2 UN s7TWO901 x20 63 CTDEP RSR m ASL 

N/A FED-MCL 
N/A CTDEP-MCL 

7440-66-6 ZINC 64 J 194 J usll S7MW1OSOl II/20 46-271 194 ,100 N 5OW CTDEP RSR NO BSL 
5ooo FEDSMCL 
N/A CTDEP-MCL 

Dissolved MeDIs 
744X39-3 BARIUM. FILTERED 35 5 369 XV- S7MWlOSOl-F-D l/2 167 36 9 124 26U N 1000 CTDEP RSR NO ESL. BKG 

2000 FED-MCL 
2mm CTDEP-MCL 

7440-70-2 CALCIUM. FILTERED 17600 23400 “LA S7MWiOSOl-F-D a2 N/A 23400 152ooO N/A NIA CTDEP RSR NO NUT, BKG 
N/A FED-MCL 

N/A CTDEP-MCL 
744050-6 COPPER, FILTERED 14 16 “a S7MWlOSOl-F l/2 66 16 394 140 N 1300 CTDEP RSR NO BSL. BKG 

1300 FED-MCL 
N!A CTDEP-MCL 

7439-95-4 MAGNESIUM, FILTERED 1470 7260 UN S7MWlOSOl-F-D a2 N/A 7260 15cmo N/A NIA CTDEP RSR NO NUT, EKG 
N/A FED-MCL 
N/A CTDEP-MCL 

7439-96-5 MANGANESE, FILTERED 76 J 76 J UgR S7MWOlDOl-F 112 27 76 94w 66 N N/A CTDEP RSR NO BSL. BKG 
50 FED-MCL 

N/A CTDEP-MCL 
7440-09-7 POTASSIUM. FILTERED 1730 . 3520 “Qll S‘IMWIOSOI-F-D 2l2 N/A 3520 wow N/A N/A CTDEP RSR NO NUT. EKG 

N/A FED-MCL 
N/A CTDEP-MCL 

744023-5 SODIUM, FILTERED 4690 47600 “N S7MWlOSOl-F-D z2 N/A 47600 1580000 N/A N/A CTDEP RSR NO NUT. BKG 
N/A FEDMCL 
N/A CTDEP-MCL 

744066-6 ZINC. FILTERED 564 173 “g/L S7MWOl WI-F 2l2 N/A 173 m 1100 N I. 5@30 CTDEP RSR NO BSL 
moo FED-MCL 
N/A CTDEP-MCL 



7664-41-7 AMMONIA 015 

7664-41-7 AMMONIA, AS NITROGEN 01 

7664-41-7 AMMONIUM 02 

00&02-o CHLORIDE 584 

E-11776 HARDNESS as C&O3 166 

14808-79-6 SULFATE 346 

16496-25-6 SULFIDE 007 

WOO?-0 TOTAL DISSOLVED SOLIDS 50 

744044-o TOTAL ORGANIC CARBON 09 

m-w-9 TOTAL SUSPENDED SOLIDS 10 

N/A CTDEP-MCL 
0.46 J m@ S7MW07S01 84 N/A 046 m I N/A N/A CTDEP RSR NO NTX 

N/A FED-MCL 

N/A CTDEP-MCL 

0.54 J wA S7MWOlDOl lo/12 N/A 054 m I N/A NIA CTDEP RSR NO NTX 
N/A FED-MCL 
N/A CTDEP-MCL 

044 mW s7Two601 w20 N/A 044 m I N/A N/A CTDEP RSR NO NTX 
N/A FED-MCL 
N/A CTDEP-MCL 

J 155 .I msll S7MWlOSOl 20/20 N/A 155 4540 NIA N/A CTDEP RSR NO BSL. BKG 
250 FEDSMCL 
N/A CTDEP-MCL 

265 mfl S7MW05DOl 2w20 NIA 265 m I N/A N/A CTDEP RSR NO NTX 
N/A FED-MCL 

_ N/A CTDEP-MCL 
J 71 6 J m@ S7MWiOSOl 2w20 N/A 71 6 m N/A N/A CTDEP RSR NO ESL 

250 FED-SMCL 
N/A CTDEP-MCL 

007 m@ S7TWlWl l/12 005-2 007 m I N/A N/A CTDEP RSR NO NTX 
N/A FED-MCL 
N/A CTDEP-MCL 

J 464 m@ S7MW05001 15l20 662-156 464 6260 NIA N/A CTDEP RSR NO BSL. BKG 
500 FED-SMCL 
N/A CTDEP-MCL 

120 m@ S7MW07S01 lY20 I-5 120 m N/A N/A CTDEP RSR NO NTX 
N/A FED-MCL 
N/A CTDEP-MCL 

J 2950 wA s7Two901 w20 5 2950 m N/A N/A CTDEP RSR NO NTX 
N/A FED-MCL 
N/A CTDEP-MCL 

A shaded value mdcates that the concenbalion used Ior screenmg exceeds the criterion o( background value 
A shaded demed name mdlcales that the chemical has been selected as a COPC 

n 

1 Sample and duplicate are counted as two separate samples when delermmmp the mimmum and maxmum 

detected concenbakons 

2 Values pesented are sample-specllc quanlltahon limats 

3 me nlaxlrn”rn detected Cmenbakon IS used la screening purposes 

4 95% Upper Tderance Llmlt (UTL) of we background dala 

5 The risk-based COPC screening level for tap waler use IS presented The valve is based on a 

target hazard qwkent of 0 1 Ic# noncaroncgens (denoted wth a ‘N’ flag) or an incremental cancer 

rusk of IE-6 In carconogens (denoted with a ‘c’ llag) (USEPA. Regw IX. November 2OOO) 

6 The chemical IS selected es a COPC if the maxmwn detected concenlrabon exceeds the risk-based 

COPC screening level and&f an ARAFVTBC(s). 

7 Pyene is wed as a surrogate lw phenanthrene 

6 Value is for hexavalent chrcmwm 

DdlnlbOn~ 

ARARITBC = Applicable o( Relevant and Approprtale Requwnenlrro Be Cons,&,ed 

c = Carclncgen 

COC = Chemcal of Concern 

J = Eskmated Value 

N = Noncarcmogen 

N/A = Not Appkcable 

FED-MCL = Federal MaxImum Contamtnant Level (USEPA, August 2ooO) 

FED-SMCL = Federal Secondary Maxmwm Conlammant Level (USEPA. August 2000) 

FED-AL = Federal Action Level (USEPA. AUQUSI 2000) 

CTDEP-RSR = Connecbcut DEP Remedtatwx Standard Re~~lab~ns. 1996 

CTDEP-MCL = Connecbcut Manmum Contammant Level 

TABLE 2.5 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scnnarlo Tlmdnme: Future 
Medium: Groundwotei 
Exposure Medium: Groundwater 
Exposure P&t: Torpedo Shops (Site 7) 

Minlmum 
c~~$~~on lg;;t Un,tS Lw;;z;$;wrn DeteCtion NE;K;kz, coEit:F Ba;,“;&yd 

Risk-Based Rationale for 

CAS Number Chemical Cancentratlon 
Minimum 

FreqwllCy 
COPC 

(1, OU;lllfkr ,I, IV SCreeni&’ 
Screening 

z;$& $$yg co:p9c C,“.:mmla$ 

Le s1 V&l0 saurc=s se,eEt, 1.) 

Miscellaneous Parameters 
E-14506 ALKALINITY 10 J 124 m* S7MW05DOl 2w20 N/A 124 1950 N/A N/A CTDEP RSR NO BKG 

N/A FED-MCL 

Page 3 014 IRIO 



TABLE 2.5 
OCCURRENCE, D,STR,BUT,ON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Ftium 
Medium: Groundwaler 
Exposure Medium: Groundwaler 
Ex,,,,su,e Point: Torpedo Shops (Site 7, 

&,gqated Samdes. Fa Selecbw, as a COC 

S78325MW0101 S7MWa2SOl S7MwJ5SOl-0 S7MW1OSOl-0 s7Tw0301 S7TWoBol ASL = Above COC Screemng LsveVARARrrBC 

S78325MW0301 S7MbW3001 S7MWoSS01 S7MWlOSOl-F s7Tw0401 s7Two9oi 

S7B325MVAl401 57MW03.501 S7MW07S01 S7MWlOSOl-F-C S7TWO501 S7TWlDol For Elwnakwr as a COC 

S7MWOlw1 S7MW04501 S7MWoBSOl SMWl lSo1 s7TWc691 EKG = Wdhtn Background Levels 

S7MWOlOOl-F 57MW05001 s7Mwo9so1 S7TWOlOl s7Two701 BSL = Below COC Screenmg LeveVARAR/TBC 

S7MW02D01 S7MW05SOl S7MWlOSOl s7TWo201 s7Two701-0 NUT = Esenkal Nuke”, 

NTX = No Toncdy lnlamabon 

EPAI = USEPA Reg,on MB does not advocate evaluak~n 01 thls chemical 



TABLE 2.6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSBNLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwaler 
Exposun Medium: Groundwater 
Exposure Point: Torpedo Shops (Site 7) 

Mlnlmum 
Ralionrle fa 

CAS Number Chemical Concentration Mlnlmum 
Frequency 

(3, GUallfkr 
,,~~$~,,,, “,~Iu~ Un,(r Loc;;b$;;;;wrn Lk’eCtion N;d;zc;;,Z, co~~~‘~~ EaCk$;d “~f~&~~~ Vd~;Eili;;y CFoF’gC C;lf;z;t 

(0 (1, Screening”’ Criteria”’ 
Selection’” 

Volatile organics 
[I 06-46-7 11.4.DICHLOROBENZENE I 1 I J 1 905 1 J 1 Ug/L 1 s7Tw1001 I I/30 I 1 1 905 1 N/A i 26ooO 1 5OC0Q 1 NO 1 BSL 1 
~106-90-7 ICHLOROBENZENE I 666 I I 165 1 J lug/L1 s7Tw1001 I 7130 I 1 1 165 1 N/A 1 42Mxx) 1 1600 [NOI BSL 

61 .,%I It l.nlr”l rmrnEN,ENE I 171 I I 171 I ll”” I 97UW”?cm, I 1R7 I 1 .c. I 171 I NIA I ‘)fiNwl I 7d9M I w-l I F(91 5.. .“. ,.,ll.l..--..-I-..--..- , ..” , ..,- ,“__, -......1 I--. , ..-. , .” l .,- , ..I,. , -“-“- , ___-- , ( .._ I-- 
7143.2 IEENZENE I 2 I J I 2 1 J I uglL 1 S7TWlCOl 1 2/27 1 1 I 2 1 N/A 1 710 1 215 INO1 BSL 
79.0-6 ITRICHLOROETHENE I 139 I 23 I 1 uWL 1 S7MWO9SOl 1 7127 1 1 1 23 1 N/A 1 2340 1 219 [ NO I BSL 
Dissolved Gases 

174.82.6 IMETHANE I 1 I I 41 1 J I UglL I S7MWo6S01 I 7/20 I l-2 I 41 1 N/A 1 N/A 1 N/A 1 NO 1 NTX 

19 I J 328 I S7TWO901 
671 I I 19500 I 1 UgL S7Tu.lns”, 

I 46 I J I 19” I I ““A I S7 
I 343 I 1 526 1 J lug/L1 s7 
I 917 I I 11600 I Uq/L s7 

7439-95-4 
7439-96-5 
7440-024 
744049.7 
7782-49-2 
7440-224 
7r*,xs,-r 

7r 
7r 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 

Ennll ,&a 

[AMMONIA. AS NITROGEN 01 J 054 J m@L s7v 
IAMMANll IH 02 I 0.44 Ill@ ST 

564 J I 155 J tn@ S’ 
c / ,*c .-,.,.,I C‘ 

Page 1 Of 2 



TABLE 2.6 

OCCURRENCE, MSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 

NSBNLON. GROTON, CONNECTICUT 

Scenario llmfmm: Future 
Medium: Groundwater 
Erposun Medium: Groundwaler 
Exportwe Point: Towsdo Shws (Site 7) 

( CAS Number ( chtdut 

A shaded value indiiales that the concentralicn used for screening exceeds lhe clilerion or backgrwnd value 

A shaded chemical name indicates that the chemical has been selected as a COPC 

w: 

1 Sample and duplicate are cwnled as lw separate samples when determining the minimum and maximum 

delecled coranlralkms. 

2 Values presented are sample-specific quanlilalion limils 

3 The maxinwm detected c0ncenlralion is used for screening purposes 

4 95% Upper Tolerance Limit (UTL) 01 site background data 

5 Connecliiul DEP Surface Waler Protection criteria 

6 C~neclicul DEP Vdalilizalicm critena for resuienlial exposures 

7 The chemical is selected as a COPC if the maxmwm delecled concenlrak~l exceeds the 

CTDEP surface waler pfolection or vdal!llzalicm criteria. 

m A 

S7B325MWOlOl s7Mwo2So1 S7MW05SOl-D S7MWlOSOl-D s7Tw0301 

S78325MWa301 s7MWo3w1 Si’MWO6.501 S7MWlOSOl-F s7rw0401 

S76325MWC401 57MW03501 S?MW07S01 S’IMWIOSOI-F-D S7TWO501 

S7MWOI Do1 S7MWG4501 S7MWo6S01 S7MWl tSO1 s7Tw0601 

S7MWOIDOI.F S7MwG5DGl S7MWo9S01 s7Tw0101 s7Tw0701 

s7Mwo2w1 S7MwD5SOl S7MWIOSOl s~0201 sTTw0701 -cl 

s7Two6o1 

s7TwG901 

?,7Tw1w1 

Dcteclion Concentration Bockgrarnd surlace water 
Rationale for 

Frequency 
Range of 

used for ProtecUon 
VdaUliulion COPC Contaminant 

t-1 Nondetects’” Scmn,ng,,, votue”’ 
Cdttd.” 

crfterkA’~’ Flag Deletion or 

Sclecllonm 

Oefmiliong 

ARAIVTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

C = Carcinogen 

COC = Chemal of Cowem 

J = Estimated Value 

N = Nowarcmogen 

NA = Not Apphble 

Rationale && 

For Selection as a COPC 

ASL = Above COPC Screemng LeveVARA!+TBC 

For Ehmmalum as a COPC 

BKG = Within Backgrwnd Levels 

BSL = Below COPC Screening LevellARARITBC 

NTX = NO Toxicity Informalon 

l/2/01 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Current/Future 

Concentration 

Notes: 
1 Insufficient number of samples to calculate an UCL. 
2 There were less than 10 samples taken; therefore, the maximum concentration was used for RME and average concentration was used for CTE. 

1 I2101 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Concentration 

Notes: 
For non-detects, l/2 sample quantitation limit was used as a proxy concentration; for duplicate sample results, the average value was used in the calculation. 
W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 
(1) - Shapiro-Wilk W Test indicates that data is lognormally distributed. 
(2) - Shapiro-Wilk W Test indicates that data is normally distributed, UCL exceeds maximum detected concentration, therefore maximum detected concentration is used as EPC. 

l/2/0 1 



TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

Chemical 
of 

Potential 
Concern 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

IExposure Point: Torpedo Shops (Site 7) 1 

Units Arithmetic 95% UCLof Maximum Maximum EPC 
Mean Normal Detected Qualifier Units 

Data Concentration 

ug/L 0.546 0.623 1.73 ug/L 
UgfL 4.25 9.94 90.5 J UglL 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 
1.73 max 1 0.546 average 1 
90.5 max 1 4.25 average 1 

Notes: 

’ -The maximum detected and average concentration is used:for the RME and CTE sceanrios, respectively per EPA Region I guidance. 

‘- IEUBK require the use of the average concentration as the exposure point concentration. 

1 Q/o1 



TABLE 4.1 
VALUES USED FOR DAILY INTAkE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Route ‘arameter I Parameter Definition 

Ingestion 

Dermal 

Jotes. 

Receptor Population: Construction Workers 

ode 
I 

cs Chemical concentration in soil 

IRS Ingestion Rate 
CF3 Conversion Factor 3 

FI Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 
AT-C Averaging Time (Cancer) _ - 
AT-N Averaging Time (Non-Cancer) 

CS IChemical concentration in soil 

CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Available for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

mg/daY 
Ww 

unitless 
days/year 

years 

kg 
days 
days 

WM 
Wmg 

Cm2 

mg/cm2/event 
unitless 

days/year 
years 

kg 
days 
days 

Value 

95% UCL 
460 

1 .OE-66 
1 

120 
1 

70 
25,550 

365 
95% UCL 
1 .OE-o6 
3.600 

0.2 
See Text 

120 

70 
25,550 

365 

RME 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

__ 

EPA, 1994 
Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1989 
EPA, 1969 
EPA, 1994 

(1) - Professinal judgement 
Sources: 
EPA, 1969: Risk Assessment Guidance for Superfund. Vol I’ Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Gurdance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

EPA, 1969 

EPA, 1996 
See Text 

Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1969 
EPA, 1969 

CT 
Value 

95% UCL 
240 

1 .OE06 
1 

80 
1 

70 
25,550 

365 
95% UCL 

1 .OE-o6 

3,600 
0 02 

See Text 
60 
1 

70 
25,550 

365 

CT 
Rationale/ 
Reference 
EPA, 1994 

(1) 

EPA, 1994 
Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1969 
EPA, 1969 
EPA, 1994 

EPA, 1969 

EPA, 1996 
See Text 

Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1969 
EPA, 1969 

Intake Equation/ 
Model Name 

Intake (mg/kg/day) = 

CsxIRSxCF3xFIxEFxED 

BWxAT 

Dermally Absorbed Dose (mg/kg/day) = 

:sxCF3xSAxSSAFxDABSxEFxED 

BWxAT 

l/2/01 



TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

IScenario Timeframe: Future I 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point, Torpedo Shops (Site 7) 
Receptor Population: Construction Workers 
Recentor Ane. Adult 

Exposure Route Parameter Parameter Definition 
Code 

I 

Dermal 

1 
DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 
EV Event Frequency 
ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 

L 

Notes: 
(1) - Professinal judgement. 
Sources: 

Units I- mg/cn-Q-event 

Cm2 

events/day 
hours/event 
days/year 

years 

kg 
days 
claw 

RME 
Value 

See Text 

3606 
1 
4 

20 

70 
25,550 

365 

RME 
Rationale/ 
Reference 

1 See Text 
EPA, 1992 

EPA, 1994 

(1) 
Atlantic, 1992 I Atlantic, 1992 

EPA, 1994 
EPA, 1969 
EPA, 1969 

EPA, 1969: Risk Assessment Guidance lor Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996: Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 

CT CT Intake Equation/ 
Value Rationale/ Model Name 

See Text 
3600 

1 
2 
10 

Dermally Absorbed Dose (mg/kg/day) 

DAevent x EV x EF x ED x SA 

BWxAT 

70 
25,550 

365 

See text for calculation of DAevent 

l/2/01 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

of Potenttal 

Tnchloroethene 

NOW5 
(1) - USEPA 1998. 

(2). RiDderrnal = RfDoral x Oral to Dermal Adjustment Faclor 

(3) For IRIS values date that IRIS was searched 

CNS = Central Nervous Syslem 

CVS = Cardnwcular System 

GS = Gastrcintest~nal 

l/9/01 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

t I I 1 I 1 t I I I I t 

For HEAST values. the date 01 HEAST Chrome = No subchronfc value available, chronic value IS presented 

FOR EPA IX. dale of PRG Table 

(4) - Naphthalene IS used as a surrogate 

NA = Not Applwble 

IRIS = Integrated Risk lnlormat~on System. 

HEAST= Health Elfects Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Remediation Goals Table, November 1,2ooO 

l/9/01 
.- 



TABLE 6.1 
CANCER TOXICITY DATA - ORAL/DERMAl 

NSB-NLON, GROTON, CONNECTICUT 

Aroclor-1254 I 2.OE+00 I 100% 2.OE+OO 1 (mg/kg-day) -’ 1 82 1 EPA@ 1 09/96 

Vanadrum NA I NA I NA I NA I NA I NA 1 NA I 
Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1). USEPA 1996. 

(2) . CSFdenal = CSForaVOral to Denal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, the date of HEAST. 

(4) - USEPA 1993. 

(5) - USEPA 1996. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Remedialion Goals Table, November I. 2ooo 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that kmlted human data are available 

82 - Probable human carcinogen . indicates sufficient evidence in animals and 

inadequate or no evidence rn humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

l/9/0 1 



TABLE 4 4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSBNLON. GROTON, CONNECTICUT 

Exposure Route 

Ingestion 

Dermal 

lources 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998. Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

Receptor Population: Child Residnts 

Parameter I Parameter Definition 
Me 

I 
CS Chemical concentration in soil 

IRS Ingestion Rate 
CF3 Conversion Factor 3 

FI Fraction Ingested 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Non-Cancer) 
CS Chemical concentration in soil 

CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Available for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 

IAveraging Time (Non-Cancer) 

Units 

m@g 
Wdw 
Ww 

unitless 
days/year 

years 

kg 
days 
days 

WQ 
Ww 

Cm2 

mg/cm2/event 
unitless 

days/year 
years 

kg 
days 
days 

RME 
Value 

95% UCL 
200 

1 .OE-06 

150 
6 

15 
25,550 
2,190 

95% UCL 
1 .OE-06 __ 1 .OE-o6 
2,094 EPA, 1992 2,094 

0.2 EPA, 1998 0.0s 
See Text See Text See Text 

150 EPA, 1994 150 
6 EPA, 1994 2 
15 EPA, 1994 15 

25,550 EPA, 1989 25,550 
2,190 EPA, 1989 730 

RME 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

__ 

EPA, 1993 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1989 730 EPA, 1989 
EPA, 1994 95% UCL EPA, 1994 

CT 
Value 

95% UCL 
100 

1 .OE-96 

150 
2 

15 
25,550 

CT 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

__ 

EPA, 1993 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 

. _ 
EPA, 1992 

EPA, 1998 
See Text 

EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1989 

Intake Equation/ 
Model Name 

Intake (mg/kg/day) = 

CsxIRSxCF3xFIxEFxED 

BWxAT 

Dermally Absorbed Dose (mgkglday) = 

CsxCF3xSAxSSAFxDABSxEFxED 

BWxAl 

112/01 



TABLE 4.5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Point: Torpedo Shops (Site 7) 
Receptor Population: Adult Residnts 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil @kg 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mg/kg/day) = 
IRS ingestion Rate n-&Jay 100 EPA, 1994 50 EPA, 1994 
CF3 Conversion Factor 3 kg/mg 1 .OE-O6 CsxIRSxCF3xFIxEFxED __ 1 OE-06 __ 

FI Fraction Ingested unltless 1 EPA, 1994 1 EPA, 1994 BW x AT 
EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 24 EPA, 1994 7 EPA, 1994 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 2,555 EPA, 1989 

Dermal cs Chemical concentration in soil m&3 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 

Wmg 1 .OE-O6 1 .OE-O6 . CF3 Conversion Factor 3 __ __ CsxCF3xSAxSSAFxDAf3SxEFxED 
SA Skin Surface Available for Contact Cm2 3.800 EPA, 1992 3.800 EPA, 1992 

BW x AT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1998 o.oj EPA, 1998 

DABS Absorption Factor unttless See Text See Text See Text See Text 
EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 24 EPA, 1994 7 EPA, 1994 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 2,555 EPA, 1989 

Notes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1989. Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992. Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 



TABLE 4 6 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium. Groundwater 
Exposure Point: Torpedo Shops (Site 7) 
Receptor Population: Adult Residnts 
Recnotor Aoe Adult 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion CGW Chemical Concentration in Groundwater mgn Maximum EPA, 1994 Average EPA, 1994 Chronic Daily Intake (CDI) (mg/kg/day) = 

IR-GW Ingestion Rate of Groundwater L/day 2 EPA, 1994 1.4 EPA, 1994 
EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 CW x IRGW x EF x ED 
ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 BW xAT 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text See Text See Text Dermally Absorbed Dose (mgkglday) 
SA Skin Surface Available for Contact CN!Z 20,000 EPA, 1992 20,000 EPA, 1992 
EV Event Frequency events/day 1 EPA, 1994 1 EPA, 1994 = 

DAevent x EV x EF x ED x SA 

ET Exposure Time hours/event 0.25 EPA, 1992 0 167 EPA, 1992 BWxAT 

EF Exposure Frequency days&ear 350 EPA, 1994 234 EPA, 1994 
ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 See text for calculation of DAevent _ 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

(1) . Professinal judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment. Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2 
EPA, 1998’ Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 

1/2/o 1 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GAOTON. CONNECTICUT 

Receptor Population Construcbon Workers 

I I Calculation (1) 

I t t I I I I I I I I 
“n”+h.. Benzo(a)anthracene I n.m I mgkg I 0.412 f mq/kg f M I 9.3E-07 f mg/kq/day t NA t mglglday f N/d N/A . . 

Benzo(a)pyrene 0.406 me/kg 0.406 wvw M 9 2E-07 wWW NA wWW N/A N/A _. 

Benzo(b)lluoranthene 0.511 mwb3 0511 ms/ke M 1.2E-06 wWdaY NA WWdw N/A N/A 

Indeno(l.2.3~cd)pyrene 0 373 mwQ 0.373 m9% M 84E-07 w@gldav NA WWW N/A NIA 

Arodor-1254 0.215 mwQ 0.215 mwM M 4.8E-07 m@WW 2.OE-05 mcvWW N/A N/A 

Antimony 13.4 ma/kg 13.4 mwW M 3.OE-05 mwWW 4 OE-04 wWW NIA N/A 

Arsenic 3.00 ms/kg 300 mslks M 6 BE-06 w%UdaY 3 OE-04 WWW N/A N/A 

Cadmium 2.71 m&7 2.71 mq/kg M 6.1E-06 wWW 5.OE-04 wv%Wy N/A N/A 

Chromium 21.7 m@g 21.7 mww M 4.9E-05 mwWdw 3 OE-03 wWW NIA N/A 

Manganese (soil) 282 m4n(g 262 mg/kg M 6.4E-04 wvWW 1.4E-01 wWW N/A N/A 

Thallium 0.403 mwQ 0.403 mg/kg M 9.tE-07 WWW 7.OE-05 mwWday N/A N/A 

Vanadium 34.3 me/kg 34 3 ms/kg M 7.7E-05 mwWW 7.OE-03 WWW N/A N/A 

ermal Benzo(a)anthracane 0.412 0.412 wk3 M 1 9E-07 wWdv NA mwWdw N/A N/A 

Benzo(a)pyrene 0.406 0406 wk7 M 1 9E-07 mgfkgidav NA mglkglday N/A N/A 

Benzo(b)lluoranthene 0.511 0511 mww M 2 4E-07 NA wWdv NIA NIA 

Indeno(l.2.3~cd)pyrene 0 373 0.373 mgh M 1.7E-07 NA wWW N/A N/A 

Arodor-1254 0.215 0.215 mW3 M 7.7E-06 2 OE-05 wWdw NIA N/A 

Antimony 13.4 134 mg/kg M 0 OE+OU 6 OE-05 mvWW NIA N/A 

Arsenic 3.00 3cul mq/kg M 3 2E-07 3 OE-04 wWday N/A N/A 

Cadmium 2.71 2 71 mwW M 9 7E-09 2 5E-05 fwWW N/A N/A 

Chromium 21.7 21.7 msn(g M O.OE+OO 7 5E-05 mg/kg/day NIA N/A 

Manganese (soil) 282 282 m&3 M 0 OEtO6 5.6E-03 mglkglday N/A N/A 

Thallium 0.403 0 403 wub3 M 0 OE+O6 7.OE-05 wWW N/A N/A 

Vanadtum 34.3 34.3 mwQ M O.OE+OO l.EE-04 wWdw N/A N/A 

._ 
2 4E-02 

7 5E-02 

2.3E-02 

1.2E-02 

1 6E-02 

4 5E-03 

1 3E-02 

l.lE-02 

l.BE-01 

mgnc9 
mwW 
mww 
fwk2 
w% 
ma/kg 
wW4 
mgncg 
mq/kg 
mww 
mwN3 
m@g 

_. 

3 8E-03 
_. 

l.lE-03 

3 9E-04 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Unrts 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentrahon 

Units 

Hazard 

Quotient 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Subchronic. 

Total Hazard Index Across All Exposure Routes/Pathways 1 l.BE-01 

1 I210 1 



TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

Receptor Population: Construction Workers 

Exposure 

Rwta 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

lgestion 

ermal 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Indeno(l,2,3cd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)tluoranthene 

Indenojl,2.3-cd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total 

0.412 msPsi 0412 wW3 
0406 mg/kg 0.406 mg/kg 
0.511 mww 0.511 wm 
0.373 mwM 0.373 mg/kg 
0.215 mw%t 0215 mglkg 
134 msn(g 13.4 mg/kg 
3.00 mwM 300 mwW 
2.71 mwMt 2 71 msn(g 
21.7 mWQ 21 7 wW 
262 vk3 262 mwh3 

0.403 mWW4 0 403 mwW 
34.3 mcvQ 34.3 mww 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

300 

2.71 

21.7 

262 

0.403 

34.3 

mentg 
mvw 
m&2 
m&7 
w% 
mww 
mg/kg 
mslke 
w&t 
ms/ks 
mg/kg 
mwN 

0412 mwW 
0406 mg/kg 
0511 mwM 
0.373 vk3 
0215 mWQ 
13.4 mwM 
3.00 w&g 
2.71 mW@ 
21.7 mWQ 

: 262 mW@ 
0.403 mww 
34.3 w&t 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

(2) Subchronic 

EPC 

Selected 

for Hazard 

Calculabon (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

untts 

Reference Reference Reterence 

Dose (2) Dose Umts Concentration 

Reference 

Concentration 

Units 

3 lE-07 mg/kWday NA mg/kWW NIA N/A 

3 lE-07 mgikglday NA mgkglday N/A N/A 

3 BE-07 w/kg/day NA mg&WW N/A N/A 

2 BE-07 wkWdw NA mgncWdv N/A N/A 

1.6E-07 mg/kWdw 2 OE-05 mg~g/day N/A N/A 

1 OE-05 mg/kg/day 4 OE-04 mg~wdw N/A N/A 

2 3E-06 mg/kg/day 3 OE-04 w/kg/day N/A N/A 

2 OE-06 mgkglday 5 OE-04 mwkg/day N/A N/A 

1 6E-05 mg/kWdaY 3 OE-03 mOWday N/A N/A 

2 lE-04 mg/kg/day 1 4E-01 mg/kWW N/A N/A 

3 OE-07 wfkWd.w 7 OE-05 mg/kWdv N/A N/A 

2 6E-05 m@Wday 7.OE-03 mq/kWW N/A N/A 

1.3E-06 mgkWW NA mg/kWW N/A N/A 

1 3E-06 m@WW NA mq/kWdw N/A N/A 

1.6E-06 ms/kWW NA mglkwdw N/A N/A 

1 ZE-06 mg/kWW NA mp/kWdaY N/A N/A 

5 1 E-09 mg/kWdw 2 OE-05 mg/kWday N/A N/A 

0 OE+OO mg/kWW 6 OE-05 m@Wday N/A N/A 

2.1 E-06 mg/kW% 3 OE-04 mglkwdw N/A N/A 

6.5E-10 mg/kWW ZSE-05 mg/kWdw N/A N/A 

0 OE+OO mq/kWW 7 5E-05 ms/kWday N/A N/A 

O.OE+OO w/kg/day 5.6E-03 m@Wdw N/A N/A 

O.OE+OO mg/kglday 7.OE-05 mg/kWW N/A N/A 

0 OE+oo mq/kWW 1 BE-04 mg/kWdw N/A N/A 

Tot iazard Index ass All Exposure out&Pathways 

Hazard 

Quotient 

. . 

. . 

. . 

. . 
6 lE-03 

2 SE-02 

7 5E-03 

4.lE-03 

5 4E-03 

l..5E-03 

4 3E-03 

3.7E-03 

&OE-02 
. . 

__ 

._ 

. . 

2 6E-04 
. . 

7.1E-05 

2 6E-05 
. . 

__ 

__ 

._ 

3.5E-04 

6.OE-02 

l/2/01 



Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical Medium Medium Rwte Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

lermal 
I 
Il,3-Dichlorobenzene 

1 ,CDichlorobenzene 

Chlorobenzene 

Benzene 

Trichloroethene 

Bis(Z-ethythexyi)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 
(Total 

1 73 

905 

165 

2.00 

23.0 

190 

3.00 

11.4 

434 

127 

3.92 

151 

(1) Medium-Specific (M) EPC selected tar hazard calculation 

(2) Subchronic. 

1.73 

90.5 

165 

2.00 

23.0 

190 

300 

11.4 

434 

127 

3.92 

151 

TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

W- 
UqR 
USn 
W- 
ugn 
W- 
W- 
ugll 
UgR 
USR 
UWL 
UWL 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

M 1 5E-06 w&g/day 
M 6 OE-05 mg/kWdw 
M 6 7E-05 mg~wday 
M 4 lE-07 mg/kWdw 
M 4 ZE-06 m9ncWdw 
M 3.4E-04 mgncWW 
M 1 .SE-05 mslkwdw 
M 0 OE+OO mgkWW 
M 0 OE+OO mg~gldw 
M 3 OE-06 mg/kWW 
M 0 OE+OO m@WdaY 
M 1 6E-06 m@WW 

Reference Reference 

Dose (2) Dose Units 

9 OE-04 

3 OE-02 

2 OE-02 

3 OE-03 

6 OE-03 

2 OE-02 

6 OE-04 

3 OE-04 

4 9E-03 

7 5E-05 

NA 

1 BE-04 

Toi 

mg/kWW N/A N/A 

mg/kWday N/A N/A 

mq/kWW N/A NIA 

mslkW% N/A N/A 

v/kg/day N/A N/A 

mg/kWday N/A NIA 

mgn1WW N/A NIA 

m@WW N/A N/A 

mg/kWday N/A NIA 

mg/kWW NIA N/A 

mOWday NIA N/A 

m@Wday N/A N/A 

iazard Index ass All Exposur oute?JPathways 

Concentration 

Reference 

Comzentratwn 

Units 

Hazard 

Quotient 

t 7E-03 

2 OE-03 

3 3E-03 
1 4E-04 

6 9E-04 
1 7E-02 

1 BE-02 
. . 

. 

4 OE-02 
__ 

9.9E-03 

9.3E-02 

9.3E-02 

l/2/01 



TABLE 7 4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

I I Exposure Chemical 

Route of Potential 

I I Concern 

Oenal 1.3-Oichlorobenzene 

1 .COichlorobenrene 

Chlorobenzene 

Benzene 

Trichloroethene 

Bis(Z-ethythexyt)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

(Total 

0.546 

4.25 

6.62 

0.556 

1.91 

16.5 

2.76 

1.75 

45.0 

12.2 

3.92 

10.6 

(1) Medium-Spedfic (M) EPC selected lor hazard calculation 

(2) Subchrontc 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

0.546 w- M 7.7E-07 mq/kWW 
425 w- M 3.OE-05 m9ncWW 
662 W- M 3 3E-05 w&g/day 

0.556 wlfl M 2 OE-07 mg/kWdw 
1 .g1 WA M Z.lE-06 m@Wdw 
16.5 UWL M 1.7E-04 mg/kWdaY 
270 W- M 7.3E-06 m9ncWdv 
1.75 ugn M O.OE+OO mg&WW 
450 WA M O.OE+OO mglkwdw 
12.2 UWL M 1.5E-06 m@Wday 
3.92 WA M O.OE+OO ms/kWW 
10.6 W’- M 9 OE-07 m9ncWW 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference Reference Reference 

Dose (2) Dose Units Concentrahon 

Total Hazard Index ass All Exposur’ out&Pathways 

Reference 

Concentration 

Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

Hazard 

6 6E-04 

1 .OE-03 

1 7E-03 

6.6E-05 

3 5E-04 

6.6E-03 

9 lE-03 
. . 

. . 

2 of;02 
__ 

4.9E-03 

4.7E-02 

4.7E-02 

1/2/o 1 



TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Point’ Torpedo Shops (Sine 7) 

Receptor Population Full-Time Employees 

Exposure 

Route 

Chemical Medium 

01 Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

tgestion Benzo(a)pyrene 0.570 

Oibenro(a,h)anthracene 0.063 

Cadmium 4.60 

Manganese (soil) 300 

(Total) 

lemtal Benzo(a)pyrene 0 570 

Oibenzo(a,h)anthracene 0.063 

Cadmium 4.60 

Manganese (Soil) 300 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Chronic. 

m9n(g 

m&t 

m8e 

mwQ 

mwW 

mwk3 

mg/kg 

m9W 

0.570 m9N 
0.063 mplke 
4.60 mgncg 
300 mw% 

0.570 ma% 
0063 mslkg 
4.66 w% 
300 mwk3 

M 3.3E-07 mglkgfday NA mq/kWW 
M 3 7E-06 m@Wday NA mg/kWdw 
M 2.7E-06 mg/kWW 5.OE-04 mWWW 
M 1 .BE-04 mg/kWW 1 4E-01 mg/kglday 

M 3 3E-07 wWW NA mg/kWW 
M 3.7E-06 mq/kWW NA w#Wdw 
M 2.1 E-06 m@WW 2.5E-05 mg/kWdw 
M O.OE+OO mg/kWday 5.6E-03 mgncgldv 

Total Hazard Index 

Reference 

Concentration 

Reference 

Concentration 

Hazard 

Quobent 

I Units 

I 

N/A N/A . . 

N/A N/A 

N/A N/A 5 4E-03 

N/A N/A 1.3E-03 

6.7E-03 

N/A N/A . . 

N/A 

I 

N/A 

I 

. . 

N/A N/A 6 2E-04 

N/A N/A 

cross All Exposure Routes/Pathways 

_- 

8 ZE-04 

7.5E-03 

1/2/o 1 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

[Scenario Timeframe: Future 

Exposure 

Route 

Chemical Medium 

01 Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentratton 

Reference 

Concentration 

Units 

Hazard 

Ouotienf 

tgestion 

termal 

Benzo(a)pyrene 0.375 mw%i 0.375 mwM M l.lE-07 mg/kWday NA mg/kW% N/A N/A __ 

Oibenzo(a.h)anthracene 0.122 mw@ 0 122 mw% M 3.6E-06 mwWW NA msn(WdaY N/A NIA _. 

Cadmium 2.41 w&g 2.41 mwM M 7.1E-07 mg/kWW 5.OE-04 mg/kWdw N/A N/A 1.4E-03 

Manganese (soil) 194 mSncg 194 mwk3 M 5.7E-05 mg/kWW 1.4E-01 mOWday N/A N/A 4.1E-04 

(Total) 1 .BE-03 

Benzo(a)pyrene 0.375 mwM 0.375 wh M 2 ZE-06 mg/kWday NA mg/kWday N/A N/A __ 

Oibenzo(a,h)anthracene 0.122 ww 0.122 wM M 7 OE-09 mg/kWW NA mg~wdw N/A N/A __ 

Cadmium 2.41 m@xt 2.41 mwk7 M l.lE-09 WWdw 2.5E-05 mg/kWdw N/A N/A 4 3E-05 

Manganese (Soil) 194 mww 194 mwM M O.OE+OO WWdw 5.6E-03 mg/kWdw N/A N/A __ 

(Total) 4.3E-05 
Tntd c11751rd I”&-” &rms+ &II Frnns,,r,a Fh,tPc/PlthLu.“c 1 OFJll 

(1) Medium-Specffic (M) EPC selected for hazard calculation 

(2) Chronic 

.-.-. .---.- ..- _ .̂ ._.__” .-. _,.r_“l._. .-l.“-. . . . . ...“.’ ..- “W 

:. 

l/2/0 1 



TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Receptor Population: Child Residnts 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

ior Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference Reference 

Dose Umts Concentration 

Reference 

Concentrabon 

Units 

Hazard 

Quotient 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Calculation (1) 

mww 
mww 
mww 
me/kg 
mw% 
mgncg 
mg/kg 
mww 
me/kg 
mq/kg 
m4ncg 

0412 

0.406 

0511 

0.373 

0.215 

13.4 

300 

2.71 

21.7 

262 

0 403 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

wWW 
mg/kWday 
v/kg/day 
wWdaY 
mg/kWday 
m@Wdw 
m@WW 
mWkg/day 

mglkwday 
mg/kWW 

mg/kWW 

mwkgklay 
mg/kg/day 

mg/kWdw 
mglkglday 

mgfkg/dw 
mg/kg/day 

mgfiglday 

mgikglday 

mg/kWdw 
wWday 

mglkojdv 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

. . 
5.9E-02 

1 .BE-01 

5.5E02 

3 OE-02 

4.OE-02 

l.lE-02 

3.2E-02 

lr tgestion Benzo(a)anthracene 0.412 mww 2.3E-06 NA 

Benzo(a)pyrene 0.406 mM-2 Z.ZE-06 NA 

Benzo(b)ftuoranthene 0511 mww Z.BE-06 NA 

Indeno(l,2.3-cd)pyrene 0.373 mmg 2.OE-06 NA 

Arodor-1254 0.215 wW3 1 ZE-06 Z.OE-05 

Antimony 13.4 mvw 7.3E-05 4.OE-04 

Arsenic 3.00 mg/kg 1 6E-05 3.OE-04 

Cadmium 2.71 mm 1 5E-05 5 OE-04 

Chromium 217 mww 1 ZE-04 3 OE-03 

Manganese (soil) 262 mglkg l.SE-03 1.4E-01 

Thallium 0.403 mm 2 ZE-06 7 OE-05 

Vanadium I 34.3 I mwk2 343 mvh3 M 1 9E-04 m4/kWday 7.OE-03 mglkWdv N/A 

f 

0 lemtal IBenzo(a)anthracene mancg 

t- 

0.412 I-- M 6 lE-07 w&g/W NA mg/kWW N/A 

Benzo(a)pyrene mww 0406 mwW M 6 lE-07 NA v/kg/day N/A N/A 

Benzo(b)fluoranthene me/kg 0511 m&g M 7 6E-07 NA mgkkg/dw N/A N/A _. 
Indano(l,2.3-cd)pyrene m&3 0.373 mtis M 5 6E-07 NA mgikglday N/A N/A 

Arocfor-1254 msncg 0215 mwM M 2.5E-07 Z.OE-05 ms/kWW N/A NIA 

Anbmony mwM 13.4 ms/kg M 0 OE+OO 6 OE-05 wWdw N/A N/A 

Arsenic mg/kg 3.00 ms/kg M 1 OE-06 3 OE-04 m@Wdw NIA N/A 

Cadmium mwM 2.71 mww M 3 lE-06 2 5E-05 mwWW N/A N/A 

Chromium mWk3 21.7 mwW M 0 OE+O3 7.5E-05 mg/kWdw N/A N/A 

Manganese (soil) mww 262 mww M 0 OE+OO 5 6E-03 mg/kWW N/A N/A 

Thallium mwN 0 403 mWM M 0 OE+OO 7 OE-05 mg/kg/day N/A N/A . . 
Vanadium mww 34.3 mwQ M 0 OE+OO 1 BE-04 mg/kWdw 

_. 
l.ZE-02 

. . 
3 4E-03 

1 ZE-03 

N/A N/A _. 

1 7E-02 I 

(1) Medium-Spetiic (M) EPC selected for hazard calculation. 

(2) Chronic. 

Total Hazard Index Across All Exposure Routes/Pathways 1 4 5E-01 

i/2/0 1 



TABLE 7 6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

lScenario Timeframe: Future I 
Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Torpedo Shops (Siie 7) 

Receptor Population Child Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

lgestion 

Indeno(l.2.3-cd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

0.412 

0.406 

0.511 

0 373 

0.215 

13.4 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

I (Total)1 

ermal 1Benzo(a)anthracene I 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2.3-cd)pyrene 

A&or-1254 

Antimony 

Arsemc 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

0412 

0.406 

0.511 

0 373 

0.215 

13.4 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

0.412 

0.406 

0.511 

0.373 

0215 

134 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

1 lE-06 

l.lE-06 

1 4E-06 

1 OE-06 

5 9E-07 

3 7E-05 

6 2E-06 

7 4E-06 

5.9E-05 

7.7E-04 

1 lE-06 

9 4E-05 

1.6E-07 

1 6E-07 

2.3E-07 

1 7E-07 

7 4E-06 

0 OE+OO 

3.1 E-07 

9.3E-09 

0 OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+DO 

wWdw 
mgikg/day 

WWdaY 
mgkglday 

mgikg/day 

WWdw 

wWW 
mgkg/day 

WWday 

w%Wv 

wWdaY 

NA N/A 

NA N/A 

NA N/A 

NA N/A 

2 OE-05 N/A 

4 OE-04 N/A 

3.OE-04 N/A 

5 OE-04 N/A 

3 OE-03 N/A 

1 4E-01 N/A 

7 OE-05 N/A 

7.OE-03 N/A 

NA N/A 

NA N/A 

NA N/A 

NA N/A 

2 OE-05 N/A 

6 OE-05 N/A 

3.OE-04 N/A 

2 5E-05 N/A 

7.5E-05 N/A 

5.6E-03 N/A 

7.OE-05 N/A 

1 6E-04 N/A 

I I I 
T^.d Y..~^~A ,..A^” L -̂̂ .̂. AI, Cr^ .̂...vr 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

I :: 
. . 

2 9E-02 

9.2E-02 

2 7E-02 

1 5E-02 

2 OE-02 

5.5E-03 

’ T6E-02 

1.3E-02 

2.2E-01 
_. 

_. 

. . 

__ 

3 7E-03 
._ 

1 OE-03 

3 7E-04 
_. 

(1) Medum-Specific (M) EPC selected for hazard calculation. 

(2) Chronic 

l/2/0 1 



TABLE 7 9 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Receptor Population Adult Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

igestion 

wmal 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ffuoranthene 

Indeno(l.2.3-cd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallum 

Vanadium 

I (Tota 

IBenzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ffuoranthene 

Indeno(l,2.3-cd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallum 

Vanadium 

(Tota 

0412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

0.412 

0406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

262 

0.403 

34.3 

(1) Medium-Specific(M) EPC selected for hazard calculation 

(2) Chronic. 

Route 

EPC 

Value 

0412 

0 406 

0511 

0 373 

0.215 

134 

3.00 

2 71 

21.7 

262 

0.403 

34.3 

0.412 

0.406 

0511 

0 373 

0215 

134 

3.00 

2.71 

21.7 

262 

0 403 

34.3 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

M 2 4E-07 

M 2 4E-07 

M 3 OE-07 

M 2.2E-07 

M 1 3E-07 

M 7 6E-06 

M 1 BE-06 

M 1.6E-06 

M 1 3E-05 

M 1 7E-04 

M 2 4E-07 

M 2 OE-05 

M 6 4E-06 

M 6 2E-06 

M 1 OE-07 

M 7 6E-06 

M 3 4E-06 

M 0 OE+GU 

M 1 4E-07 

M 4.2E-09 

M 0 OE+OO 

M 0 OE+M) 

M 0 OE+OO 

M 0 OE+M) 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

NA 

NA 

NA 

NA 

2 OE-05 

4 OE-04 

3 OE-04 

5 OE-04 

3 OE-03 

1 4E-01 

7 OE-05 

7.OE-03 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA N/A 

NA 

NA 

NA 

NA 

2 OE-05 

6 OE-05 

3 OE-04 

2 SE-05 

7.5E-05 

5.6E-03 

7 OE-05 

1 6E-04 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

NIA N/A 

N/A N/A 

N/A N/A 

Tol ass All Exposw out&Pathway! 

Reference 

Concentration 

umts 

Hazard 

Ouotient 

. . 

. . 
_. 
_. 

6 3E-03 

2 OE-02 

5 9E-03 

3.2E-03 

4.2E-03 

1.2E-03 

3 4E-03 

2 9E-03 

4.7E-02 
_. 

_. 

_. 

. 

1.7E-03 
_. 

4 7E-04 

1 7E-04 
. . 

. . 

. . 

. . 

2.3E-03 

4.9E-02 

1/2lOl 



TABLE 7.10 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

& 
Exposure Pomt: Torpedo Shops (Site 7) 

Receptor Population Adult Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

CXSNX?m Value 

lgestion 

lermaf 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)ffuoranthene 

Indeno(l.2,bcd)pyrene 

Arodor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2,3-cd)pyrene 

Arodor-1254 

Anbmony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

282 

0.403 

34.3 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

202 

0.403 

34.3 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Chronic. 

Route 

EPC 

Value 

0412 

0.406 

0.511 

0.373 

0215 

13.4 

3.00 

2.71 

21.7 

282 

0.403 

34.3 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2 71 

21.7 

: 282 

0.403 

34.3 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.2E-07 

1 2E-07 

1.5E-07 

l.lE-07 

6.3E-08 

3.9E-06 

8.8E-07 

8.OE-07 

6 4E-06 

8.3E-05 

1.2E-07 

1 .OE-05 

1.2E-08 

1.2E-08 

l .SE-08 

1 lE-08 

4.8E-09 

O.OE+OO 

2 OE-08 

6.1E-10 

0 OE+OU 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

NA 

NA 

NA 

NA 

2 OE-05 

4 OE-04 

3 OE-04 

5 OE-04 

3.OE-03 

1.4E-01 

7.OE-05 

7.OE-03 

NA 

NA 

NA 

NA 

2 OE-05 

6 OE-05 

3 OE-04 

2 5E-05 

7 5E-05 

5.6E-03 

7 OE-05 

1 8E-04 

Tot lazard Index I ass All Exposure outedpathways 

Reference 

Concentration 

Units 

N/A NIA 

N/A N/A 

N/A NIA 

N/A NIA 

NIA NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

Hazard 

Quotient 

__ 
_. 
_. 
_. 

3 2E-03 

9.8E-03 

2.9E-03 

1.6E-03 

2 lE-03 

,&9E-04 

1.7E-03 

1.4E-03 

2.3E-02 
. . 

_. 

__ 

__ 

2.4E-04 
_. 

6.7E-05 

2 4E-05 
_. 

_. 

__ 

__ 

3 3E-04 

2.4E-02 

. . ”  

ll2fOl 



TABLE 7.11 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

[Scenario Timeframe: Future 

I 
Route 

EPC 

Value 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

Reference 

I 

Hazard 

Concentration Quotient 

Chemical Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Exposure 

Route 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

1.73 “g/L M 4.7E-05 

90.5 “e/L M 2 5E-03 

165 “sn M 4.5E-03 

2.M) “@- M 5.5E-05 

23.0 “qR M 6 3E-04 

190 “cd- M 5.2E-03 

3.00 “4/L M 8.2E-05 

11.4 “an M 3.tE-04 

434 “sn M 1.2E-02 

127 UP- M 3.5E-03 

3.92 “sn. M l.lE-04 

151 “gR M 4.lE-03 

Units 

I 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

1 .3-Dichlorcbenzene 1.73 

1,4-Dichlorobenzene 90.5 

Chlorobenzene 165 

Benzene 2.00 

Trichloroethene 23.0 

Bis(2-ethylhekyf)phthalate 190 

Hexachlorobenzene 3.00 

Arsenic 11.4 

Barium 434 

Chromium 127 

Lead 3.92 

Vanadium 151 

O.W0!3 

003 

0.02 

0.003 

0006 

’ 0 02 

oooo8 

0.0003 

007 

0003 

~ NA 

ocm.l7 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

5.3E-02 

8.3E-02 

2 3E-01 

1 BE-02 

1 lE-01 

2.6E-01 

1 OE-0 1 

1 OE+OO 

1.7E-01 

1.2E+OO 
__ 

lgestion In 

N/A 

0 sermal 1,bDichforobenzene 1.73 

1 ,CDiilorobenzene 80.5 

Chlorobenzene 165 

Benzene 2.00 

Trichloroelhene 23.0 

Bis(2ethylhexyf)phthalate 190 

Hexachlorobenzene 3.w 

Arsenic 11.4 

Barium 434 

Chromium 127 

Lead 3.92 

Vanadium 151 

(Total)1 

(1) Medium-Specifbc (M) EPC selected for hazard calculation 

“a 1.73 “g/L 
“gR 90.5 “g/L 
“gR 165 “e- 
“gR 2.00 “gR 
“sn 23.0 “q/L 
“w- 190 “gn 
“en 300 “g/L 
“an 11.4 “qR 
“g/L 434 “g/L 
“gR 127 “gR 
“Sn 3.92 “@ 
“an 151 “q/L 

4 2E-02 

6.2E-02 

2.1E-03 

1 3E-02 

3 9E-01 

4.2E-01 
. . 

M 3.4E-05 9.OE-04 N/A NIA 

M 1.3E-03 3.OE-02 N/A NIA 

M 1.2E-03 2.OE-02 N/A N/A 

M 6.3E-06 3 OE-03 N/A N/A 

M 8.OE-05 6 OE-03 N/A NIA 

M 7 9E-03 2.OE-02 N/A NIA 

M 3.4E-04 8.OE-04 N/A N/A 

M 0 OE+OO 3.OE-04 N/A N/A 

M O.OE+OO 4 9E-03 N/A N/A 

M 1.7E-05 7.5E-05 N/A NIA 

M O.OE+OO NA N/A N/A 

M 1 .OE-05 1 8E-04 N/A 

Total Hazard Index Across All txposure RouteYPathways 1 5 lE+OO 

. . 

2.3E-01 
_. 

(2) Chronic 

1/2lOl 



TABLE 7.12 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

lgestion 1.3-Dichlorobenrene 0.546 

1 ,CDichlorobenrene 4.25 

Chlorobenzene 6.82 

Benzene 0.556 

Trichloroethene 1.91 

Bis(2-ethyfhexyl)phthalate 165 

Hexachlorobenzene 2.78 

Arsenic 1.75 

Barium 450 

Chromium 12.2 

Lead 3.92 

Vanadium 10.8 

1.9Dichlorobenzene 

1 .CDrhlorobenzene 

Chlorobenzene 

Benzene 

Tricbloroethene 

Bis(2-ethyfhexyi)phthalate 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

(Total 

0.546 

4.25 

6.82 

0.556 

1.91 

16.5 

2.78 

1.75 

450 

122 

3.92 

108 

“g/L 

“gR 

“Sn 

“pll 

“pll 

“Sn 

“gR 

“g/L 

“gn. 

“4/L 

“gR 

“gll 

“gR 

“gn 

“V- 

“V- 

“V- 

“gn 

“en 

“V- 

“gR 

“CC- 

“V- 

“4/L 

0.546 

4.25 

6.82 

0.556 

1.91 

16.5 

2.78 

1.75 

45.0 

12.2 

3.92 

10.8 

#emal 0.546 

4 25 

6.82 

0.556 

1 91 

16.5 

2.78 

1.75 

45.0 

: 12.2 

3.92 

10.8 

(1) Medium-Specific (M) EPC selecied for hazard calculation. 

(2) Chronic. 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

7.OE-06 

5 4E-05 

8 7E-05 

7.1 E-06 

2.4E-05 

2 1 E-04 

3.6E-05 

2.2E-05 

5.8E-04 

1.6E-04 

5.OE-05 

1.4E-04 

2.3E-05 

8.5E-04 

8.3E-04 

4.2E-06 

5.4E-05 

5 3E-03 

2.2E-04 

0 OE+OO 

O.OE+OO 

1.2E-05 

O.OE+OO 

6.9E-06 

Reference 

Dose (2) 

O.WO9 

003 

002 

0003 

0006 

0.02 

0.0008 

00003 

0.07 

0.003 

NA 

0007 

9.OE-04 

3.OE-02 

2.OE-02 

3 OE-03 

6.OE-03 

2.OE-02 

8.OE-04 

3.OE-04 

4.9E-03 

7 5E-05 

NA 

1 8E-04 

Tot 

Reference 

Concentration 

Relerence 

Concentrabon 

Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA NIA 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

NIA N/A 

ass All Exposure outes!Pathways 

Hazard 

Ouobent 

7.8E-03 

l .BE-03 

4.4E-03 

2.4E-03 

4.lE-03 

l.lE-02 

4.4E-02 

7 5E-02 

8.2E-03 

5.2E-02 
._ 

2.OE-02 

2.3E-01 

2.5E-02 

2.8E-02 

4.1E-02 

1.4E-03 

8.9E-03 

2.6E-01 

2 8E-01 
__ 

. . 

1.6E-01 
__ 

3.8E-02 

8 4E-01 

l.lE+W 

l/2/0 1 



TABLE 8.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Construction Workers 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

tgestion Benzo(a)anthracene 0.412 mw% 0.412 m&2 M 1.3E-08 mgikglday 7.3E-01 OwYWday) -1 9.7E-09 

Benzo(a)pyrene 0.406 mgb 0.406 w/kg M 1.3E-08 mglkglday 7.3E+OO (mg/kg/day) - 1 9.5E-08 

Benzo(b)fluoranthene 0.511 mg/kg 0.511 mskg M 1.6E-08 mg/kg/day 7.3E-01 (mg/kg/day) - 1 1.2E-08 

Indeno(l,2,3cd)pyrene 0.373 mgb 0.373 mdb M 1.2E-08 mgikglday 7.3E-01 WwWday) -1 8.8E-09 

A&or-l 254 0.215 mgb 0.215 w@g M 6.9E-09 mglkglday 2.OE+OO (mg/kg/day) -1 1.4E-08 

Antimony 13.4 wb 13.4 mt3M M 4.3E-07 mglkglday NA (mg/kg/day) -1 _ - 

Arsenic 3.00 mdb 3.00 mdb M 9.7E-08 WWW 1.5E+OO (mg/kq/day) -1 1.4E-07 

Cadmium 2.71 mgh 2.71 wb M 8.7E-08 mgkglday NA (mg/kg/day) -1 - - 

Chromium 21.7 w/kg 21.7 mgh M 7.OE-07 mg/kg/daY NA (mg/kg/day) -1 - - 

Manganese (soil) 282 w/kg 282 m/kg M 9.1 E-06 mg/kg/W NA (mgikg/day) -1 - - 

Thallium 0.403 wh 0.403 mgh M 1.3E-08 mglkglday NA (mg/kg/day) -1 - - 

Vanadium 34.3 mgk7 34.3 w/kg M 1 .l E-06 w$hdday NA (mg/kg/day) -1 - - 

(Total) 2.8E-07 

termal Benzo(a)anthracene 0.412 mgh 0.412 w&I M 2.7E-09 m$Wday 7.3E-01 (mg/kg/day) -1 2.OE-09 

Benzo(a)pyrene 0.406 mgh 0.406 w/kg M 2.7E-09 wWW 7.3E+OO (mg/kg/day) -1 2.OE-08 

Benzo(b)fluoranthene 0.511 n-003 0.511 mgkg M 3.4E-09 mg/kg/day 7.3E-01 (mg/kg/day) -1 2.5E-09 

Indeno(l,2,3cd)pyrene 0.373 mgfkg 0.373 mg/kg M 2.5E-09 mglkglday 7.3E-01 (mgkglday) -1 1.8E-09 

Aroclor-1254 0.215 m&4 0.215 mg/kg M l.lE-09 mgikglday 2.OE+OO (mg/kg/day) -1 2.2E-09 

Antimony 13.4 wlkg 13.4 w/kg M O.OE+OO mglkglday NA (mglkglday) -1 - - 

Arsenic 3.00 mgkg 3.00 mcv% M 4.6E-09 m!YWday 1.5E+OO (mg/kg/day) -1 6.9E-09 

Cadmium 2.71 mg/kg 2.71 w/kg M 1.4E-10 mgikgiday NA (mgkglday) -1 - - 

Chromium 21.7 mgh 21.7 v/kg M O.OE+OO mglkglday NA (mg/kg/day) -1 - - 

Manganese (soil) 282 mg/kg 282 w/kg M O.OE+OO m@Way NA (mg/kg/day) -1 - - 

Thallium 0.403 mg/kg 0.403 wk7 M O.OE+OO mgkglday NA (mg/kg/day) -1 - - 

Vanadium 34.3 mglkg 34.3 Wkg M O.OE+OO mglkglday NA (mgikg/day) -1 _ - 

(Total) 3.5E-08 
Tn,c.l aid, IL-mcc hII Evn,lc,,m PnlI+oE/D~lhl.,c.\,C Q oc-n7 I YLY, I Ilan r7,,,“.3.? ru, L”+,“‘“‘W I l”“LIUl UL,‘..clya “_LL-V, 

(1) Medium-Specific (M) EPC selected for risk calculation 

l/2/01 



TABLE 8.2 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Torpedo Shops (Site 7) 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion 

lermal 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranlhene 

Indeno(l,2,3cd)pyrene 

A&or-l 254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2,3cd)pyrene 

Aroclor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 
(Total 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

282 

0.403 

34.3 

0.412 mg/kg 
0.406 wb 
0.511 mg/kg 
0.373 f-w&i 
0.215 mgJkg 
13.4 mgkg 
3.00 mgh 
2.71 wh 
21.7 v/kg 
282 w#g 

0.403 mgh 
34.3 mgM4 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 

2.71 

21.7 

282 

0.403 

34.3 

0.412 mglkg 
0.406 m&t 
0.511 mgh 
0.373 w/kg 
0.215 wh 
13.4 mgk2 
3.00 w/kg 
2.71 Wkg 
21.7 w/kg 
282 w/kg 

0.403 w/kg 
34.3 w/kg 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

4.4E-09 mglkglday 7.3E-01 

4.4E-09 mglkglday 7.3E+OO 

5.5E-09 mglkglday 7.3E-01 

4.OE-09 mglkglday 7.3E-01 

2.3E-09 mglkglday 2.OEtOO 

1.4E-07 mgWW NA 

3.2E-08 mglkglday 1.5E+OO 

2.9608 mcvWW NA 

2.3E-07 mgikglday NA 

3.OE-06 mgikglday NA 

4.3E-09 mglkglday NA 

3.7E-07 mglkglday NA 

l.EE-10 

l.EE-10 

2.3E-10 

1.6E-10 

7.3E-11 

O.OE+OO 

3.1E-10 

9.2E-12 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

mglkglday 

mdWW 
mglkglday 

mglkglday 

mgikglday 

mgikglday 

mgikglday 

mglkglday 

mgikglday 

mglkglday 

mglkglday 

mglkglday 

7.3E-01 (mglkglday) -1 

7.3EtOO (mglkglday) -1 

7.3E-01 (mglkglday) - 1 

7.3E-01 (mglkglday) - 1 

2.OE+OO (mgikglday) - 1 

NA (mg/kglday) - 1 

1.5EtOO (mglkglday) -1 

NA (mg/kglday) -1 

NA (mglkglday) -1 

NA (mg/kglday) -1 
NA (mg/kglday) -1 

NA (mglkglday) -1 

(mglkglday) -1 

(mg/kglday) -1 

(mgikglday) -1 

(mglkglday) .l 

(mglkglday) -1 

(mg/kglday) -1 

hdWW) -1 
(mglkglday) -1 

(mg/kglday) -1 

(mg/kg/day) -1 

(mgkglday) -1 

M-dWdw) -1 

- - 
Total Risk :ross All Exposure Routes/Pathways 

3.2E-09 

3.2E-08 

4.OE-09 

2.9E-09 

4.6E-09 
-- 

48E-08 
__ 

__ 

-_ 

-- 

-- 

9.5E-08 

1.3E-10 

1.3E-09 

1.6E-10 

1.2E-10 

1.5E-10 
-_ 

4.6E-10 
__ 

_- 

_ _ 

_ _ 

_- 

2.3E-09 

9.7E-08 

i/2/01 



TABLE 8.3 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

IScenario Timeframe: Future I 

1,4-Dichlorobenzene 

Chlorobenzene 

Benzene 
Trichloroethene 

Bis(Z-ethylhexyl)phthalate 
Hexachlorobenzene 

Arsenic 

Barium 
Chromium 

Lead 
Vanadium 

(Total 

Medium 

EPC 

Value 

1.73 

90.5 

165 

2.00 
23.0 

190 

3.00 
11.4 

434 
127 

3.92 
151 

Route 

EPC 

Value 

1.73 

90.5 

165 
2.00 

23.0 

190 
3.00 

11.4 

434 
127 

3.92 

151 

Route 

EPC 

Units 

I 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

M 2.2E-08 

M 8.5E-07 

M 9.5E-07 
M 5.8E-09 

M 6.OE-08 

M 4.9E-06 
M 2.1 E-07 

M O.OE+OO 

M O.OE+OO 

M 4.3E-08 

M O.OE+OO 
M 2.6E-08 

Intake 

(Cancer) 
Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

mgikglday 

mglkglday 
mglkglday 

mg/kglday 

mglkglday 
mg/kglday 

ms’WW 
mgfkglday 

mg/kglday 

mg/kglday 
mg/kglday 

mglkglday 

NA (mg/kg/day) -1 

2.4E-02 (mg/kg/day) -1 

NA (mg/kglday) 1 

5.5E-02 (mg/kglday) -1 

1 .l E-02 (mg/kglday) -1 

1.4E-02 (mg/kg/day) - 1 

1.6EtOO (mg/kglday) -1 

1.5E+OO (mg/kglday) -1 

NA (mg/kg/day) -1 

NA (mg/kglday) -1 

NA (mgikg/day) -1 

NA (mg/kglday) -1 

Total Risl \cross All Exposure Routes/Pathways 

__ 
Z.OE-08 

_ _ 

3.2E-10 
6.5E-10 

6.8E-08 

3.3E-07 

O.OE+OO 
_ _ 
__ 

__ 

__ 

4.2E-07 

4.2E-07 

(1) Medium-Specific (M) EPC selected for risk calculation. 

l/2/01 



Exposure 

Route 

lermal 1 ,3-Dichlorobenzene 
I .4-Dichlorobenzene 

Chlorobenzene 

3enzene 
Trichloroethene 

3is(2-ethylhexyl)phthalate 

iexachlorobenzene 

Jrsenic 
3arium 

Chromium 

-cad 

Janadium 
(Total 

TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

IScenario Timeframe: Future I 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Torpedo Shops (Site 7) 

Receptor Population: Construction Workers 

IReceptor Age: Adult I 

Chemical Medium 

of Potential EPC 

Concern Value 

0.546 

4.25 

6.02 
0.556 

1.91 

16.5 
2.78 

1.75 

45.0 
12.2 

3.92 

10.8 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Route 

EPC 

Value 

0.546 

4.25 
6.82 

0.556 
1.91 

16.5 

2.78 
1.75 

45.0 
12.2 

3.92 
10.8 

EPC Selected 

for Risk 

Calculation (1) 

M 
M 

M 

M 
M 

M 

M 
M 

M 

M 
M 

M 

Intake 
(Cancer) 

Intake 

(Cancer) 

Units 

2.4E-09 mg/kglday 
1.3E-08 mgikglday 
l.ZE-08 mglkglday 
4.6E-10 mglkglday 
1.5E-09 mgfkglday 
1.5E-07 mg/kglday 

6.1 E-08 mgikglday 

O.OEtoo mgikglday 
O.OE+OO mgikglday 
1 .OE-09 mg/kglday 

O.OE+OO mglkglday 
4.6E-10 mgikglday 

Total Risl 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

NA 

2.4E-02 
NA 

5.5E-02 

l.lE-02 

1.4E-02 
.1.6E+OO 

1.5E+OO 

NA 
NA 

NA 
NA 

(mglkglday) -1 

(mg/kglday) -1 
(mg/kglday) -1 

(mg/kg/day) -1 

(mgikglday) -1 

OwWday) -1 
(mglkglday) -1 

@?YWday) -1 
(mglkglday) -1 
(mg/kglday) -1 

(mg/kglday) -1 

__ 
3.2E-10 

2.5E-11 

1.7E-11 

2.1 E-09 

9.8E-08 
O.OE+OO 

__ 

-- 

__ 

(mg/kglday) -1 

txposure Routes/Pathways 
. - 

cross All 

- - 
1 .OE-07 

1 .OE-07 

1/2/01 



TABLE 8.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Full-Time Employees 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

tgestion Benzo(a)pyrene 0.570 mgJ% 0.570 mg/kg M 1.2E-07 mglkglday 7.3E+OO (mglkglday) -1 8.7E-07 

Dibenzo(a,h)anthracene 0.063 wh 0.063 mg/kg M 1.3E-08 mglkglday 7.3EtOO WxNWay) -1 9.6E-08 

Cadmium 4.60 w&t 4.60 mglkg M 9.6E-07 MWday NA (mg/kglday) -1 - - 

Manganese (Soil) 300 mgk7 300 mgh M 6.3E-05 WWday NA (mg/kglday) -1 - - 

(Total) 9.7E-07 

lermal Benzo(a)pyrene 0.570 mgk4 0.570 W&t M 1.2E-07 mgfkglday .7.3EtOO OwWday) - 1 8.6E-07 

Dibenzo(a,h)anthracene 0.063 w3kt 0.063 fwb M 1.3E-08 mg/kg/dw 7.3EtOO W’dWdw) -1 9.5E-08 

Cadmium 4.60 md% 4.60 mdb M 7.3E-09 mr)/ks/day NA (mglkglday) -1 - - 

Manganese (Soil) 300 mglkg 300 mglh M O.OE+OO mgikglday NA (mg!kglday) -1 - - 

(Total) 9.6E-07 
-r-,-I D:^L *...r^“r All Cr...-..-,,m DnlItnr,Ddhl..cxrr 1 clcnc 

(1) Medium-Specific (M) EPC selected for risk calculation. 

l/2/01 



TABLE 8.6 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Surface Soil 

Exposure Point: Torpedo Shops (Site 7) 

Receptor Population: Full-Time Employees 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Benzo(a)pyrene 0.375 w/kg 0.375 
Dibenzo(a,h)anlhracene 0.122 mgb 0.122 
Cadmium 2.41 mgh 2.41 
Manganese (Soil) 194 Wkg 194 

(Total) 
)ermal Benzo(a)pyrene 0.375 mgh 0.375 

Dibenzo(a,h)anthracene 0.122 wlkg 0.122 
Cadmium 2.41 mwh 2.41 
Manganese (Soil) 194 mgM 194 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

M 9.4E-09 

M 3.1 E-09 

M 6.1 E-08 

M 4.9E-06 

M 1.9E-09 

M 6.OE-10 
M 9.2E-11 

M O.OEtOO 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mglkglday 

&YWdw 
mglkglday 

mg/kgldw 

w@9/W 

mg/WW 

fWWW 
mgikglday 

7.3EtOO 

7.3EtOO 

NA 

NA 

7.3EtOO 

7.3E+OO 

NA 

NA 

Total Risk Across All Exposure Routes/Pathways 



TABLE 8.7 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Receptor Population: Child Residnts 

I I I I I I I 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

ermal 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2,3cd)pyrene 

Aroclor- 1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 
(Total) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2,3cd)pyrene 

Aroclor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

0.412 

0.406 

0.511 

0.373 

0.215 

13.4 

3.00 
2.71 

21.7 

282 

0.403 

34.3 

mglkg 

0.412 

0.406 

0.511 

0.373 
0.215 

13.4 

3.00 

2.71 

21.7 

282 

0.403 

34.3 

0.412 wd% 
0.406 mgb 
0.511 f-w47 
0.373 w/kg 
0.215 m&t 
13.4 w/kg 
3.00 mgh 
2.71 mglh 
21.7 w/kg 
282 w/kg 

0.403 wkt 
34.3 mglkg 

wk3 
mw% 
mglkg 
w&t 
mdkg 
m@g 
mgb 
w/kg 
Wkg 
wh 
w/kg 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

1.9E-07 

1.9E-07 

2.4E-07 

l.EE-07 

1 .OE-07 

6.3E-06 

1.4E-06 

1.3E-06 

1 .OE-05 

1.3E-04 

1.9E-07 

1.6E-05 

(Cancer) 

Units 

mglkglday 

mdkg/dw 

wN?aW 
mglkglday 

mglkglday 

mglkglday 

mgikglday 

wiVWW 
mglkglday 

mgikglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

whWv 
mglkglday 

mgikglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

I 
Cancer Slope Cancer Slope 

Factor Factor Units 

7.3E-01 (mglkglday) -1 

7.3EtOO (mglkglday) - 1 

7.3E-01 OwWday) -1 
7.3E-01 (mglkglday) -1 

2.OEtOO OWWday) -1 
NA (mglkglday) - 1 

1.5E+OO (mglkglday) - 1 

NA (mglkglday) -1 

NA (mg/kglday) -1 

NA (mglkglday) -1 

NA (mglkglday) - 1 

NA (mgtkglday) - 1 

7.3E-01 (mglkglday) -1 

7.3EtOO (mglkglday) - 1 

7.3E-01 (mgikglday) - 1 

7.3E-01 (mglkg/day) -1 

2.OE+OO (mglkglday) - 1 

NA (mglkglday) -1 

1.5EtOO (mglkglday) -1 

NA (mglkglday) -1 

NA (mglkglday) -1 

NA (mglkglday) -1 

NA (mglkglday) -1 

NA (mgkglday) -1 

Cancer 

Risk 

1.4E-07 

1.4E-06 

l .EE-07 

1.3E-07 

2.OE-07 

2.1E-06 
_ _ 

- _ 

_ _ 
4.2E-06 

3.8E-08 

3.8E-07 

4.8E-08 

3.5E-08 

4.2E-08 
__ 

1.3E-07 

_ _ 
6.7E-07 
1 nr nr L I 

Total Risk Across All Exposure Routes/Pathways , +.oc-vo 1 

(1) Medium-Specific (M) EPC selected for risk calculation. 

1/2/o 1 



TABLE 8.8 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Child Residnts 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Benzo(a)anlhracene 0.412 mgh 0.412 W% M 32E-08 mg/kglday 7.3E-01 (mg/kg/day) -1 2.4E-08 

Benzo(a)pyrene 0.406 w/kg 0.406 v/kg M 32E-08 mg/kg/day 7.3E+OO (mg/kg/day) -1 2.3E-07 

Benzo(b)fluoranthene 0.511 mWt 0.511 m&t M 4.OE-08 mg/kg/day 7.3E-01 (mg/kg/day) - 1 2.9E-08 

Indeno(l,2,3cd)pyrene 0.373 mdkg 0.373 wh M 2.9E-08 mglkglday 7.3E-01 (mglkglday) - 1 2.1 E-08 

Aroclor- 1254 0.215 @kg 0.215 m#g M 1.7E-08 mglkglday 2.OE+OO WWWday) -1 3.4E-08 

Antimony 13.4 wM 13.4 w/kg M 1 .OE-06 f-vW/day NA (mgkglday) -1 - - 

Arsenic 3.00 mcih 3.00 w&t M 2.3E-07 mg/kg/day 1 .SE+OO OwWW -1 3.5E-07 

Cadmium 2.71 WQ 2.71 mgh M 2.1 E-07 mg/kg/day NA (mg/kg/day) -1 - - 

Chromium 21.7 mwW 21.7 m9M M 1.7E-06 mg/kg/day NA (mgkglday) -1 - - 

Manganese (soil) 282 m&7 282 wh3 M 2.2E-05 mg/kg/day NA (mg/kg/day) -1 - - 

Thallium 0.403 msn(g 0.403 fWW4 M 3.2E-08 mglkglday NA (mg/kg/day) -1 - - 

Vanadium 34.3 w/kg 34.3 msn(g M 2.7E-06 NW-W NA (mg/kg/day) -1 - - 

(Total) 6.9E-07 

lermal Benzo(a)anthracene 0.412 w/kg 0.412 w&3 M 5.3E-09 mglkglday 7.3E-01 MWWW) - 1 3.8E-09 

Benzo(a)pyrene 0.406 w/kg 0.406 f-W% M 5.2E-09 wWday 7.3E+OO (mg/kg/day) _ 1 3.8E-08 

Benzo(b)fluoranthene 0.511 w/kg 0.511 mgh M 6.5E-09 mg/kg/day 7.3E-01 VWWJay) - 1 4.8E-09 

Indeno(l.23~cd)pyrene 0.373 n-x&t 0.373 mg/kg M 4.8E-09 mg/kg/day 7.3E-01 (mg/kg/day) -1 3.5E-09 

Aroclor-1254 0.215 mg/kg 0.215 mg/kg M 2.1 E-09 mglkglday 2.OE+OO (mg/kg/day) -1 4.2E-09 

Antimony 13.4 mgh 13.4 mdb M O.OE+OO mg/kg/day NA (mglkglday) -1 - - 

Arsenic 3.00 mgh 3.00 w/kg M 8.8E-09 mg/kg/day 1.5E+OO (mg/kg/day) -1 1.3E-08 

Cadmium 2.71 mgh 2.71 w/kg M 2.7E-10 mg/kg/day NA (mg/kg/day) -1 - - 

Chromium 21.7 mglkg 21.7 mgh M O.OE+OO mg/kg/day NA (mgkglday) -1 - - 

Manganese (soil) 282 mdkg 282 m/kg M O.OE+OO mg/kg/day NA (mgikglday) -1 - - 

Thallium 0.403 wlkg 0.403 mglkg M O.OE+OO mg/kg/day NA (mglkglday) -1 - - 

Vanadium 34.3 mgfkg 34.3 mg/kg M O.OE+OO mg/kg/day NA (mg/kg/day) -1 - - 

(Total) 6.7E-08 
Total Risk Across All Exposure Routes/Pathways 7.6E-07 

(1) Medium-Specific (M) EPC selected for risk calculation 

ll2lOl 



TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Adult Residnls 

Exposure 

Route 

Chemical 

of Potential 

Concern 

lgestion 

lermal 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2,3cd)pyrene 

Aroclor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total; 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l.2.3~cd)pyrene 

Aroclor-1254 

Antimony 

Arsenic 

Cadmium 

Chromium 

Manganese (soil) 

Thallium 

Vanadium 

(Total, 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

0.412 wk3 0.412 

0.406 wtMt 0.406 

0.511 m3M 0.511 

0.373 w$kt 0.373 

0.215 mg/kg 0.215 

13.4 mgM 13.4 

3.00 w&f 3.00 

2.71 mgkg 2.71 

21.7 w&g 21.7 

282 mwM 282 

0.403 mgh 0.403 

34.3 mgk3 34.3 

0.412 WM 
0.406 mgM 
0.511 mg!kg 
0.373 mcth 
0.215 WN3 
13.4 mg4f 
3.00 w/kg 
2.71 mgh 
21.7 mgJh2 
282 f-w/kg 

0.403 mgk7 
34.3 mgM 

0.412 Wkg 
0.406 w/kg 
0.511 mcW 
0.373 mgh 
0.215 mg/kg 
13.4 mgb 
3.00 mg/kg 
2.71 w/kg 
21.7 w/kg 
282 w/kg 

0.403 w/kg 
34.3 mg/kg 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Route 

EPC 

Units 

Mb 

mg/kg 

m@g 

mgh 

w&g 

mg/kg 

mg/kg 

mgh 

fw&t 

w/kg 

mgh 

n-x#g 

IPC Selected 

for Risk 

;alculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M, 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

8.3E-08 

8.2E-08 

1 .OE-07 

7.5E-08 

4.3E-08 

2.7E-06 

6.OE-07 

5.5E-07 

4.4E-06 

5.7E-05 

8.1 E-08 

6.9E-06 

2.9E-08 

2.8E-08 

3.6E-08 

2.6E-08 

l.lE-08 

O.OE+OO 

4.8E-08 

1.5E-09 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 

Units 

mglkglday 

mg/kg/day 

mg/kg/day 

mglkglday 

mglkglday 

mg/kglday 

wWday 
mg/kglday 

mg/kglday 

wWday 
mglkglday 

mglkglday 

mglkgiday 

wWW 
vWday 

w&&W 
mg/kgiday 

w$Wday 
mg/kgiday 

mg/kg/day 

mglkglday 

WWJay 

fwJWday 
mglkgiday 

Total Risk 

Cancer Slope 

Factor 

7 3E-01 

7.3E+OO 

7.3E-01 

7.3E-01 

Z.OE+OO 

NA 

1.5E+OO 

NA 

NA 

NA 

NA 

NA 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E-01 

2.OE+OO 

NA 

15E+OO 

* NA 

NA 

NA 

NA 

NA 

:ross All Exposure Routes/Pathways 

Cancer Slope 

Factor Units 

(mg/kg/day) -1 

(mgkglday) - 1 

(mg/kg/day) - 1 

(mg/kg/day) -1 

(mg/kg/day) - 1 

(mg/kg/day) -1 

htWday) -1 

OWWW -1 
(mg/kg/day) -1 

bxYWday) -1 
(mglkglday) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mglkglday) -1 

(mg/kg/day) -1 

(mglkglday) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mglkglday) -1 

(mg/kg/day) -1 

Cancer 

Risk 

6.1E-08 

6 OE-07 

7.5E-08 

55E-08 

8.6E-08 
-- 

9.1 E-07 
_ _ 

__ 

_ _ 

_ _ 

_ _ 

l.BE-06 

2.1 E-08 

2.1 E-07 

2.6E-08 

1.9E-08 

2.3E-08 
_ _ 

7.2E-08 
__ 

__ 

. . 

__ 

_ - 

3.7E-07 

2.1 E-06 
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TABLE 8.10 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Receptor Population: Adult Residnts 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

tgestion Benzo(a)anlhracene 0.412 

Benzo(a)pyrene 0.406 

Benzo(b)fluoranthene 0.511 

Indeno(l,2,3cd)pyrene 0.373 

Aroclor-1254 0.215 

Antimony 13.4 

Arsenic 3.00 

Cadmium 2.71 

Chromium 21.7 

Manganese (soil) 282 
Thallium 0.403 

Vanadium 34.3 

(Total) 

ermal Benzo(a)anlhracene 0.412 

Benzo(a)pyrene 0.406 

Benzo(b)fluoranthene 0.511 

Indeno(l,2,3cd)pyrene 0.373 

Aroclor-1254 0.215 

Antimony 13.4 

Arsenic 3.00 

Cadmium 2.71 

Chromium 21.7 

Manganese (soil) 282 

Thallium 0.403 

Vanadium 34.3 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 

EPC EPC 

Units Value 

mg/kg 0.412 

mg/kg 0.406 

muh 0.511 

mg/kg 0.373 

mgfb 0.215 

mgh 13.4 

mwkt 3.00 

mgb 2.71 

mgh 21.7 

w&2 282 

w&i 0.403 

mgb 34.3 

mw% 0.412 

wM 0.406 

mgkg 0.511 

mgh 0.373 

mgh 0.215 

mg/Q 13.4 

mgh 3.00 

m&f 2.71 

w/kg 21.7 

fW& 282 

mg/kg 0.403 

w/kg 34.3 

Route 

EPC 

Unils 

mg/kg 

mgM 

mg/kg 

wh 

m&g 

w/kg 

wM 

wh 

wh 

mgh 

mgh 

m&3 

w/kg 

mgb 

wM 

w/kg 

w/kg 

mgk 

w/kg 

mg/kg 

w/kg 

mgh 

w/kg 

mgh 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.2E-08 mg/kg/day 7.3E-01 (mg/kglday) -1 8.8E-09 

M 1.2E-08 mg/kg/day 7.3E+OO (mg/kg/day) -1 8.7E-08 

M 1.5E-08 mg/kg/day 7.3E-01 (mg/kg/day) - 1 l.lE-08 

M 1 .l E-08 mg/kg/day 7.3E-01 (mg/kg/day) - 1 8.OE-09 

M 6.3E-09 mg/kg/day 2.OE+OO (mg/kg/day) -1 1.3E-08 

M 3.9E-07 mg/kg/day NA (mg/kg/day) -1 - - 

M 8.8E-08 mg/kg/day . 1.5E+OO (mg/kg/day) -1 1.3E-07 
M 8.OE-08 mg/kglday NA (mg/kg/day) -1 - - 

M 6.4E-07. mg/kg/day NA (mg/kg/day) -1 - - 

M 8.3E-06 mg/kg/day NA (mg/kg/day) -1 - - 

M 1.2E-08 mg/kg/day NA (mg/kg/day) -1 - - 

M 1 .OE-06 mg/kgiday NA (mg/kg/day) -1 - - 

2.6E-07 

M 1.2E-09 mg/kglday 7.3E-01 (mg/kg/day) -1 8.7E-10 
M 1.2E-09 mg/kg/day 7.3E+OO (mg/kg/day) -1 8.6E-09 

M 1.5E-09 mg/kglday 7.3E-01 @wWday) -1 1 .l E-09 
M l.lE-09 w&/day 7.3E-01 (mglkglday) -1 7.9E-10 

M 4.8E-10 rWWW 2.OE+OO (mg/kg/day) -1 9.6E-10 
M O.OE+OO mgkglday NA (mg/kglday) -1 - - 

M 2.OE-09 mg/kglday 1.5E+OO (mg/kg/day) -1 3.OE-09 
M 6.1E-11 mglkglday NA (mg/kg/day) -1 - - 

M O.OE+OO mgfkglday NA (mg/kglday) -1 - - 
M O.OE+OO mg/kglday NA (mglkgiday) -1 - - 

M O.OE+OO mglkglday NA (mg/kg/day) -1 - - 

M O.OE+OO mglkglday NA (mg/kg/day) -1 - - 

1.5E-08 
Total Risk Across All Exposure Routes/Pathways , 2.7E-07 

l/2/01 



TABLE 8.11 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

fgestion 1.3~Dichlorobenzene 1.73 WY- 1.73 UN- M 2.OE-05 mg/kg/day NA (mg/kg/day) -1 - - 

1,4-Dichlorobenzene 90.5 w- 90.5 w- M l.lE-03 mgikglday 0.024 (mg/kg/day) -1 2.6E-05 

Chlorobenzene 165 ug/L 165 WL M 1.9E-03 mglkglday NA (mg/kg/day) -1 - - 

Benzene 2.00 USn 2.00 WA M 2.3E-05 mglkglday 0.055 (mgikg/day) -1 1.3E-06 

Trichloroethene 23.0 WJL 23.0 WL M 2.7E-04 wJWday 0.011 (mg/kg/day) -1 3.OE-06 

Bis(2-elhylhexyl)phthalate 190 UN- 190 WL M 2.2E-03 mg/kglday 0.014 (mg/kg/day) -1 3.1E-05 

Hexachlorobenzene 3.00 w- 3.00 WL M 3.5E-05 mgikglday 1.6 (mg/kg/day) -1 5.6E-05 

Arsenic 11.4 ug/L 11.4 WL M 1.3E-04 mglkglday 1.5 (mg/kg/day) -1 2.OE-04 

Barium 434 USn 434 WL M 5.1 E-03 mgikglday NA (mg/kg/day) -1 - - 

Chromium 127 WY- 127 ug/L M 1 .SE-03 mg/kglday NA (mg/kg/day) -1 - - 

Lead 3.92 ug/L 3.92 ug/L M 4.6E-05 mgikglday NA (mg/kg/day) -1 - - 

Vanadium 151 ug/L 151 ug/L M 1.8E-03 mgfkglday NA (mgikg/day) -1 - - 

3.2E-04 

lermal 1.3~Dichlorobenzene 1.73 WL 1.73 ug/L M 1.4E-05 mg/kg/day NA (mg/kg/day) -1 - - 

1,4-Dichlorobenzene 90.5 ug/L 90.5 WL M 5.5E-04 mgfkglday 2.4E-02 (mg/kg/day) -1 1.3E-05 

Chlorobenzene 165 UslL 165 WL M 5.3E-04 mglkglday NA (mg/kg/day) -1 - - 

Benzene 2.00 UgiL 2.00 WL M 2.7E-06 mg/kg/day 5.5E-02 (mg/kg/day) -1 1.5E-07 

Trichloroethene 23.0 ug/L 23.0 ug/L M 3.4E-05 mg/kg/day 1 .I E-02 (mg/kg/day) -1 3.8E-07 

Bis(2-ethylhexyl)phthalate 190 WY- 190 w- M 3.4E-03 mg/kglday 1.4E-02 (mg/kg/day) -1 4.7E-05 

Hexachlorobenzene 3.00 ug/L 3.00 WL M 1.4E-04 ~cvk@y 1.6E+OO (mglkglday) -1 2.3E-04 

Arsenic 11.4 m- 11.4 ug/L M O.OE+OO mgikgiday 1.5E+OO (mg/kg/day) -1 O.OE+OO 

Barium 434 WL 434 u!Y- M O.OE+OO mg/kg/day NA (mglkglday) -1 - - 

Chromium 127 ug/L 127 WL M 7.5E-06 mgkglday NA (mg/kg/day) -1 - - 

Lead 3.92 UN- 3.92 UC@- M O.OE+OO mgikglday NA (mg/kg/day) -1 - 

Vanadium 151 ug/L 151 ug/L M 4.4E-06 mg/kg/day NA (mg/kg/day) -1 - - 

(Total) 2 9E-04 
T...,.., m:^l, A ..*,... ^ All c .,..,.-*, ,A O,.,.l..^,D^*!,...,^.I^ I E 4c nr 

(1) Medium-Specific (M) WC selected for risk cafculatfon. 
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TABLE 8.12 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Torpedo Shops (Site 7) 

Receptor Population: Adult Residnts 

/Receptor Age: Adult 

Exposure 

Route 

Chemical Medium Medium Route 

of Potential EPC EPC EPC 

Concern Value Units Value 

rgestion 1,3-Dichlorobenzene 0.546 
1,4-Dichlorobenzene 4.25 

Chlorobenzene 6.82 

Benzene 0.556 
Trichloroethene 1.91 

Bis(2-ethylhexyl)phthalate 16.5 
Hexachlorobenzene 2.78 
Arsenic 1.75 
Barium 45.0 
Chromium 12.2 

Lead 3.92 
Vanadium 10.8 

0.546 

4.25 

6.82 

0.556 
1.91 

16.5 
2.78 

1.75. 

45.0 
12.2 

3.92 

10.8 

ermal 1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Chlorobenzene 

Benzene 

Trichloroelhene 

Bis(2-elhylhexyl)phthalale 

Hexachlorobenzene 

Arsenic 

Barium 

Chromium 

Lead 

Vanadium 

(Total] 

0.546 
4.25 

6.82 

0.556 

1.91 

16.5 

2.78 

1.75 

45.0 

12.2 
3.92 

10.8 

0.546 

4.25 

6.82 

0.556 

1.91 

16.5 

2.78 

1.75 

45.0 

12.2 

3.92 

10.8 

(1) Medium-Specific (M) EPC selected for risk calculalion. 

EPC Selected 
for Risk 

Calculation (1) 

M 

M 

M 
M 

M 

M 
M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

9.OE-07 m@a~day NA Ow’Wday) -1 
7.OE-06 fwWW 0.024 WwWday) -1 
l.lE-05 mglkglday NA (mg/kg/day) -1 
9.2E-07 mgikglday 0.055 (mg/kg/day) -1 

3.1 E-06 mglkglday 0.011 (mg/kg/day) -1 

2.7E-05 WWdw 0.014 (mg/kg/day) -1 

4.6E-06 mgikglday 1.6 (mg/kg/day) -1 
2.9E-06 mg/kgfday 1.5 (mgikg/day) -1 
7.4E-05 mgikgfday NA VwWday) -1 
2.OE-05 mgikglday NA (mg/kg/day) -1 
6.5E-06 mglkglday NA (mg/kg/day) -1 

1.8E-05 mgtkglday NA (mgikglday) -1 

7.5E-07 mg/kg/day NA (mg/kg/day) -1 
4.2E-06 mglkglday 2.4E-02 (mg/kg/day) -1 
3.6E-06 mvWday NA (mg/kg/day) -1 
1.2E-07 mg/kglday 5.5E-02 (mg/kg/day) -1 
4.7E-07 mgfkglday 1.1 E-02 (mglkgtday) -1 
4.8E-05 mgikglday 1.4E-02 (mg/kg/day) -1 

2.OE-05 mgikglday 1.6E+OO (mg/kg/day) - 1 

O.OE+OO mgfkglday 1.5E+OO (mg/kg/day) -1 

O.OE+OO mgikglday NA (mg/kg/day) -1 

9.6E-08 mg/kg/day NA (mg/kg/day) -1 

O.OE+OO mgtkglday NA (mg/kg/day) -1 
4.2E-08 mg/kg/day NA (mg/kg/day) -1 

Total Risl cross All E Routes/Pathways 

__ 
1.7E-07 

__ 

5.OE-08 

3.5E-08 

3.8E-07 

7.3E-06 
4.3E-06 

__ 

__ 

-- 

-- 

1.2E-05 
__ 

I .OE-07 
__ 

6.7E-09 

5.1 E-09 

6.7E-07 

3.1 E-05 

O.OE+OO 
__ 

__ 

__ 

__ 

3.2E-05 
4.4E-05 
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TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Populabon: Construction Workers 
Receptor Age: AdUll 

T Exwsure I Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient Chemcal 

Exposure 
outes Total 

1 2E-06 Benzo(a)anthracene 
1.2E-07 Benzo(a)pyrene 
1.4E-06 Benzo(b)fluoranthene 
1 1 E-06 Indeno( 1.23cd)pyrene 
1 6E-06 Aroclor-1254 

_. Antimony 
1 SE-07 Arsemc 

. Cadmwm 

. Chromum 

. . knQaWSe (soil) 

. . Thallum 

. . Vanadwm 
3 2E-07 (Total 

. . 1.3.Oichlotobenzene 
2.OE-06 1.4.Otchlorobenzene 

. Chlorobenzene 
3.2E-10 Benzene 
6SE-10 Tdchloroethene 
6 6E-06 Bls(2-ethyihexyt)phthalate 
3 3E-07 Hexachtorobenzene 

Arsenic 
. Barium 
. Chromium 
. Lead 

Exposure 
Medium 

I SOlI 

Medium 

I SOlI 

Point 

I 

r r Exposure 
outes Tot? 

. 

. . 

. . 

. . 

2 BE-02 
7 5E-02 
2 4E-02 
1 3E-02 
1.6E-02 
4.5E-03 
1.3E-02 
l.lE-02 
l .EE-01 
1.7E-03 
2 OE-03 
3 3E-03 
1 4E-04 
6 9E-04 
1.7E-02 
1 BE-02 

_. 
_. 

4 OE-02 
. . 

9 9E-03 
9 3E-02 
2 BE-01 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

Immune 
Blood 
Skin 

Kidney 
Jone Speciliec 

CNS 
Jane Spectflec 
ione Specitiec 

Jane Speciket 
Jane Speclhec 

Liver 
Jane Specifiet 

Liver 
Liver 
Liver 
Skin 

CVS, Fetus 
Jane Specifiec 

NA 
lone Specilie( 

ward Index AC 

Ingests lnhalatlon oerma 

2.OE-09 
2 OE-06 
2.5E-09 
1 BE-09 
2.2E-09 

. . 

6.9E-09 
. . 
. . 
. . 
. 

A 
3.5E-06 

. . 

2.OE-06 
. . 

3.2E-10 
6.5E-10 
6 BE-06 
3.3E-07 

. . 

lnQestlon 

9 7E-09 
9SE-06 
1.2E-06 
6 6E-09 
1.4E-06 

. . 

1.4E-07 
. . 

. 

. 

. 

--Al-- 
2 BE-07 

. . 

._ 

. . 

. 

. . 
. 

. . 
. 
. 

nhalaton 

. . 

. . 

. . 

. . 

. . 
. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. 

. . 

._ 

._ 

. . 

. . 

A 
--Ii-- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. 

. . 

. . 

. . 
. 

xpedo Shops (Sate 7) 

mpedo Shops (Site 7) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)lluoranthene 
lndeno(l.2.3-cd)pyrene 
Arc&r-1254 
Antimony 
Arsenic 
Cadmium 
Chromium 
!.k,l-,Q~n‘3S~ (soil) 
Thallium 
Vanadium 

(Tota 
1 .3-Oichlorobenzene 
1.4.Oichlorobenzene 
Chlorobenzene 
Benzene 
Tnchloroethene 
Bls(2.ethythexyi)phthala1e 
Hexachlorobenzene 
Arsenic 
Barium 
Chromium 
Lead 
Vanadium 

(Tota 
TO 

. . 

. . 

. . 
3 BE-03 

_. 

1 lE-03 
3.9E-04 

. . 

. . 

. . 

A 
5.3E-03 
1 7E-03 
2.OE-03 
3.3E-03 
1.4E-04 
6.9E-04 
1 7E-02 
1 BE-02 

. 
. . 

4.OE-02 
. 

9.9E-03 
9 3E-02 

re Routes 

. . 

. . 

._ 

. . 
2.4E-02 
7.5E-02 
2 3E-02 
1.2E-02 
1.6E-02 
4.5E-03 
1.3E-02 
l.lE-02 
1 BE-01 

. . 

._ 

. 

. . 
. 
. 
. 

. . 

. . 

. 
. 
. 

. 

. 
. . 
. 

. . 

. . 

. . 

. 
. . 
. 
. 

roundwaler 

A 
%sk Acres 

A 
E. All Medi; 

A 
nd All Exp 

Total Risk Across Grwndwater 
Total Risk Across All Media and All Exposure Routes Total Skin HI 

Total Liver HI 
Total CNS HI 
Total CVS HI 

Total Fetus HI 
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Medwm 

II Soil 

roundwater 

TABLE 9 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENiRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Fulure 
Receptor Population: Construction Workers 
Receptw Age. Adult 

Exposure 
Medium 

II Soil 

roundwater 

Exposure I Chemical 
boint 

I 

orpedo Shops (Site 7) 

orpedo Shops (Site 7) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Indeno(l.2.3~cd)pyrene 
Aroctor- 1254 
Antimony 
Arsemc 
Cadmium 
Chromium 
Manganese (soil) 
Thallium 
Vanadium 

(Total 

1,3-Dichlorobenzene 
1.4.Dichlorobenrene 
Chlorobenzene 
Benzene 
Tttchloroethene 
Bis(2-ethyihexyi)phthalate 
Hexachlorobenzene 
Arsenic 
Barium 
Chromium 
Lead 
Vanadium 

(Total 
Tot< 

tngestion lnhalahon Dermal 

3 2E-09 t3E-10 
3.2E-06 t.3E-09 
4.OE-09 t6E-10 
2 9E-09 t2E-10 
4.6E-09 t5E-10 

_. . . 

4 6E-06 4.6E-10 
_. _. 
. . . . 
._ ._ 

. . ._ 

A A 
9 5E-06 2.3E-09 

._ _. 

._ 3.2E-10 
_. 

. . 2 5E-11 

. . 1.7E-tl 

. . 2.1E-09 

. . 9 BE-06 
_. __ 
_. ._ 
_. -_ 
_- _. 

A A 
A 1 .OE-07 
Isk Acres lace Soil 

Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

Carcinogenic Risk Chemical 

Exposure 
loutes Tota 

3 4E-09 Benzo(a)anthracene 
3 3E-06 Benzo(a)pyrene 
4 2E-09 Benzo(b)tluotanthene 
3 OE-09 Indeno(l,2.3-cd)pyrene 
4 BE-09 Arodor- 1254 

. . Antimony 
4.9E-06 Arsenic 

. . Cadmwm 
_. Chromwm 
. . Manganese (soil) 
. . Thallium 

3 2E-10 1.4.Dichlorobenzene 
._ Chlorobenzene 

2 5E-11 Benzene 
1.7E-11 Trichloroethene 
2.1 E-09 Bis(2-ethylhexyi)phthatate 
S.BE-06 Hexachlorobenzene 

_. Arsemc 
. . Banum 
. . Chromwm 
. . Lead 

T 
Primary 

Target Orgal 
NA 
NA 
NA 
NA 

Immune 

Blood 
Skin 

Kidney 
done Specific 

CNS 
Jane Specitif 
done Specitif 

done Specdif 
bne Specltif 

Liver 
be Specihf 

Liver 
Liver 
Liver 
Skin 

CVS. Fetus 
Jane Specdif 

NA 
ione Spectlie 

lard Index Ac 

Non-Carnnogemc Hazard Quohent 

IngestIon 

. . 
. 

. . 

. . 

6 lE-03 
2 5E-02 
7 5E-03 
4 tE-03 
5 4E-03 
1 SE-03 
4 3E-03 
3.7E-03 
&OE-02 

. . 

. . 

. . 
. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

._ 

--x-- 
s All Medi 

Inhalabon 

. . 
_. 

. 
. . 

. 

. 

. . 

. . 

. . 

. . 
. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Dermal 

. 

2 6E-04 
. . 

7 lE-05 
2.6E-05 

. . 

A 
3 SE-04 
6 6E-04 
1 OE-03 
1 7E-03 
6 6E-05 
3 5E-04 
6.6E-03 
9 lE-03 

. . 

. . 

2 OE-02 

4.9E-03 
4.7E-02 

- 

Exposure 
loutes Tot; 

. . 
_. 
_. 
_. 

6 3E-03 
2.5E-02 
7 6E-03 
4 lE-03 
5 4E-03 
1 5E-03 
4.3E-03 
3.7E-03 
6.OE-02 
6.6E-04 
l.OE-03 
1 7E-03 
6.8E-05 
3.5E-04 
L?.6E-03 
9.1E-03 

__ 
_. 

2.OE-02 
__ 

4.9E-03 
4.7E-02 
l.lE-01 

Total Skin HI 
Total Uver HI 
Total CNS HI 
Total CVS HI 

Total Fetus HI 
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TABLE 9 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population. Full-Time Employees 
Receptor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Caranogenic Hazard Ouotient 

Surface So11 

Medium 

Surface Soil 

Point 

Torpedo Shops (Site 7) 

tngestion lnhalatvm Dermal Exposure Primary IngestIon Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Benzo(a)pyrene 07E-07 -- 6 6E-07 1.7E-06 Benzo(a)pyrene NA . . . . . . 

Dibenzo(a.h)anthracene 96E-06 -- 9 5E-06 1.9E-07 Dlbenzo(a,h)anthracene NA . . . . . . . 

Cadmium . _. . . _. Cadmium Kidney 54E-03 .- 6 2E-04 6 2E-03 

Manganese (Soil) Manganese (Soil) CNS 13E-03 -- . . . . . . . . . . 1 3E-03 

(Total). 9 7E-07 - - 9 6E-07 1 9E-06 (Total& 67E-03 - 6.2E-04 7 5E-03 

Total Risk Across So11 1 9E-06 Total Hazard Index Across All Medta and Ail Exposure Routes 1 ) 7 SE-03 

Total Risk Across All Media and All Exposure Routes 1 9E-06 
Total Kidney HI 16.2E-031 

Total CNS HI ~~ 1 

l/2/01 





Medium 

II Soil 

L 

TABLE 9.5 
SUMMARY OF RECEPTOR RISKS ANQHAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GAOTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Child Resldnts 
Receptor Age: Child 

Exposure 
Medum 

Exposure 
point 

Chemical 

31 Soil Torpedo Shops (Site 7) Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Indeno(l.2.3-cd)pyrene 
Aroclor-1254 

L 

f$L&e (sod) (Tot; 

TC 

1.4E-07 
1.4E-06 
t .EE-07 
t.3E-07 
2.OE-07 

_. 

2.1E-06 
._ 
_. 
. . 
. . 

A 
4.2E-06 

aisk Acres! 

Carclnoganic Rusk 

Inhalatron 

_. 
. . 
. . 
. . 
. . 
._ 
. . 
. . 
. . 
. . 
. . 
. . 

A 
urtac&.ub 

Oermal 

3.6E-06 
3 6E-07 
4 6E-06 
3 5E-06 
4.2E-06 

. 

1 3E-07 
. . 

. 

. 

. 

T&7- 
rtace Sod 

Total Risk Across All Media and AJI Exposure Routes 

Chemical 

Exposure 
outes Total 

1 BE-07 Benzo(a)anthracene 
1 LIE-06 Benzo(a)pyrene 
2.2E-07 Benzo(b)fluoranthene 
1.6E-07 I”de”o(l,2.3-cd)pyre”e 
2.4E-07 Arwlor-1254 

. Antimony 
2 2E-06 Arsenic 

._ Cadmwm 

. . Chromium 
. Manganese (soil) 

. . Thallium 

. . Vanadium 
4.6E-06 (Total 
4 6E-06 Total 
4 6E-06 

L N 

h 
h 

Primary 
Target Organ 

NA 
NA 
NA 
NA 

l”l”lU”e 
Blood 
Ski” 

Kidney 
lone Specilied 

CNS 
lone Specltied 
lone Specihed 

Ha zard tndex Acres 

Non-Carcinogenic Hazard Ctuotlent 

. 

. 
_. 

. 

5 9E-02 
1 6E-01 
5 5E-02 
3.OE-02 
4.OE-02 
1 lE-02 
3 2E-02 

lnhalatlon Dermal 

_. 
. 

. . 

. . 

1 2E-02 
. . 

3 4E-03 
1 2E-03 

. 

. . 

. . 

A 
1 7E-02 +Ez+ 

s All Media and All Exposure noutes 

Exposure 
loutes Tota 

. . 

. 

. . 
. 

7 1 E-02 
1.W01 
5 BE-02 
3 lE-02 
4 OE-02 
l.lE-02 
3 2E-02 
2 7E-02 
4 5E-01 
4.5E-01 

Total Immune HI 
Total CNS HI 

Total Blood HI 
Total Kidney HI 



Medium 

I Soil 

TABLE 9 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

Scenario TImeframe: Future 
Receptor Populatlon~ Child Residnts 
Receptor Age: Child 

Exposure 
Medium 

hII Soil 

Exposure Chemical 

tndeno(l,2.3-cd)pyrene 
Aroclor-1254 
Anbmony 
Arsenic 
Cadmium 
Chromium 
Manganese (soil) 
Thalkum 
Vanadium 

(Total 
Tot 

. . 3.6E-09 

. . 3.6E-06 
. 4.6E-09 

. . 3 SE-09 

. . 4 2E-09 
. . . 

. 1.3E-06 

. . . 

. . . 
_. . 
. . . . 

A 
A 6.7E-06 
urtace/Sut lace So11 

Total Risk Across All Media and All Exposure Routes 

2 4E-06 
2.3E-07 
2 9E-06 
2.1 E-06 
3.4E-06 

. . 

3 SE-07 
. . 
. . 
. . 
. . 

-..c-- 
6.9E-07 

lisk Acrosr 

T 
Ingestion 

Carcinogenic Risk 

lnhalatlon Dermal 

Chemical 

Exposure 
outes Total 
2 7E-06 Benzo(a)anthracene 
2.7E-07 Benzo(a)pyrene 
3 4E-06 Benzo(b)fluoranthene 
2 5E-06 Indeno(l.2.3~cd)pyrene 
3 6E-06 Aroclor-t 254 

. Antimony 
3.7E-07 Arsemc 

Cadmium 
. . Chromium 
. . Manganese (solI) 
. . Thalkum 
. . Vanadium 

7.6E-07 (Tota 
7.6E-07 Tota 
7.6E-07 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

Immune 
Blood 
Ski” 

Kidney 
lone Specifiec 

CNS 
lone Specihec 
lone Spwhec 

Ingestion lnhalatton Dermal 

. . 

. . 

. 

. . 

2 9E-02 
9.2E-02 
2 7E-02 
1.5E-02 
2.OE-02 
5.5E-03 
1.6E-02 

. . 

. . 

. . 

. 

. 

. 

. 

. 
. . 
. 

. . 

._ 

. . 
_. 

3.7E-03 
. . 

1 OE-03 
3.7E-04 

. . 

. . 
-. 

A 
5.1E-03 

j 1.3E-02 1 
2.2E-01 1 -. I 

lzard Index Across All Media and All Exposure Houtes 

Non-Carcinogemc Hazard Quottent 

1 

Exposure 
,outes Tot; 

. . 

. . 

. . 

. . 

3 3E-02 
9 2E-02 
2.6E-02 
1 5E-02 
2 OE-02 
5.5E-03 
1.6E-02 
t 3E-02 
2 2E-01 
2.2E-01 

Total Immune HI 
Total CNS HI 

Total Blood HI 
Total Kidney HI 

l/2/01 



Medwm 

Soil 

roundwater 

TABLE 9 7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

IScenario Timeframe: Future 1 
Receptor Populakon- Adult Residnts 
Receptor Age: Adult 

Exposure 
Medrum 

Soil 

wndwater 

Exposure Chemical 

orpedo Shops (Site 7) 

Benzo(b)fluoranthene 
tndeno(l.2.3~cd)pyrene 
Aroclor-1254 
Antrmony 
Arsenrc 
Cadmium 
Chromium 
Manganese (soil) 
Thallium 
Vanadium 

(Total 
1.3.Dichlorobenzene 
1,4-Drchlorobenzene 
Chlorobenzene 
Benzene 
Trtchlorosthene 
Brs(2ethylhexyt)phthalate 
Hexachlorobenzene 
Arsenic 
Barium 
Chromium 
Lead 
Vanadium 

(Tota 
To 

r 

L- 

!L- 
tal I 

Ingestron 

6.1E-06 
6 OE-07 
7.5E-06 
5.5E-06 
6 6E-06 

. . 

9.1 E-07 
. . 
. . 
_. 
. . 

A 
1 .BE-06 

. . 

2.6E-05 
. . 

1.3E-06 
3.OE-06 
3 1 E-05 
5 6E-05 
2.OE-04 

. . 

. . 

. . 

._ 

3.2E-04 
qisk Acres 

Total 
SS 
RI, 

Carcrnogemc Risk 

tnhalation Dermal 

. 
. . 
. 
. . 
._ 
. 
. . 
. 
. . 
. . 
. 

. . 

. 
2 6E-05 

. 
1.3E-06 
3.OE-06 

. 

. . 
. 

. . 

. 

. . 

& 
3.OE-05 

;udacefSul 
sk Across 

bsu 
Gro 

2.1E-06 
2 lE-07 
2 6E-06 
1.9E-06 
2 3E-06 

. . 

7.2E-06 
. 

. . 

._ 

. . 

A 
3.7E-07 

. . 

1.3E-05 
. . 

1 5E-07 
3 BE-07 
4 7E-05 
2 3E-04 

. . 

. 

. . 

. . 

A 
2.9E-04 

rtace Soil 
‘undwater 

Total Risk Across All Medra and All Exposure Routes 

Chemrcal 

Exposure 
xrtes Total 
6 lE-06 Benzo(a)anthracene 
6 OE-07 Benzo(a)pyrene 
l.OE-07 Benzo(b)fluoranthene 
7.4E-06 Indeno(l.2.3-cd)pyre”e 
1 tE-07 Aroclor-1254 

. Antimony 
9.6E-07 Arsenic 

. Cadmrum 
. . Chromium 
. . Manganese (sorl) 
. Thalkum 

6 4E-05 1 ,I-Drchlorobenzene 
. . Chlorobenzene 

2.7E-06 Benzene 
6.3E-06 Trichloroethene 
7.9E-05 Ets(2ethythexyl)phthalate 
2.9E-04 Hexachlorobenzene 
2 OE-04 Arsemc 

. . Barium 

. . Chromium 

. . Lead 
_. Vanadium 

6.4E-04 (Total 
2.tE-06 Total 
6.4E-04 
6.4E-04 

Pnmary tngestion 
Target Organ 

NA . 

NA . 

NA . . 

NA . . 

Immune 6.3E-03 
Blood 2.OE-02 
Sk!” 5 9E-03 

Kidney 3.2E-03 
None Specilied 4.2E-03 

CNS 1.2E-03 
None Specrtred 3 4E-03 
None Speciked 2.9E-03 

4.7E-02 
None Specrtied 5 3E-02 
None Specrked 6.3E-02 

Liver 2 3E-01 
None Specified t.EE-02 

Liver l.lE-01 
Liver 2 6E-01 
LlVer 1 .OE-01 
Skr” 1 .OE+OO 

CVS. Fetus 1 7E-01 
None Specified 1.2E+OO 

:iid, None ~~ecdied 1 

lazard Index Across All Medr 

nhalatlon Dennal 

. 

. 
. 

. . 

. 

. 

. . 

L 
A 
5 3E-02 
6.3E-02 
2.3E-01 
1 BE-02 
1 lE-01 

. . 

. . 

. 
. 

. . 

. . 

A 
4 6E-01 

,d All Exw 

. 

. . 
. 

. . 
t.7E-03 

. . 

4 7E-04 
t.7E-04 

. . 
. 

. . 

A 
2 3E-03 
3 7E-02 
4 2E-02 
6.2E-02 
2 lE-03 
1 3E-02 
3 9E-01 
4 2E-01 

. 

. . 

2 3E-01 
. . 

5.7E-02 
1.3E+OO 

Ire Routes 

I EXpoSUlR 
RN outes Tots 

1 
. 

. 

. . 

6 OE-03 
2.OE-02 
6 3E-03 
3 4E-03 
4 2E-03 
1 2E-03 
3 4E-03 
2.9E-03 
4.9E-02 
1.4E-01 
2 1 E-01 
5 lE-01 
3 9E-02 
2 2E-01 
6.5E-01 
5 2E-01 
1 OE+OO 
1 7E.01 
1.4E+OO 

. . 

6 5E-01 
5.6E+00 
5.6E+OO 

Total Skrn HI 
Total Liver HI 
Total CNS HI 
Total CVS HI 

Total Fetus HI 

l/2/0( 



TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Resrdnts 
Receptor Age: Adult 

r T 
Exposure 

Medrum 
Exwsure I Chemical Carcrnogenic Rusk Non-Carcrnogene Hazard Ouottent ----I Chemrcal 

Exposure 
loutes Total1 

9 7E-09 IBenzo(a)anthracene 
9 6E-06 Benzo(a)pyrene 
1 2E-06 Benro(b)fluoranthene 
6.6E-09 Indeno(l.2.3-cd)pyrene 
1 4E-06 Aroclor-1254 

Antrmony 
1 4E-07 Arsenrc 

. . Cadmrum 

. . Chromrum 

. . Manganese (sorl) 

. . Thalkum 

Medwm 

II SOII 

Pdnt 

I r l- Ingestlo” 

6 BE-09 
6 7E-06 
l.lE-06 
BOE-09 
1 3E-06 

. . 

t .3E-07 
. 

. . 

. 

. 

--z-l-- 
2 6E-07 

. . 

1 7E-07 
. 

5 OE-06 
3.5E-06 
3.6E-07 
7.3E-06 
4.3E-06 

. . 

. . 

. 

---x--- 
1.2E-05 

%sk Acres 

lnhalatron Dermal 

6 7E-10 
6 6E-09 
1 tE-09 
7.9E- 10 
9 6E-10 

3 OE-09 
. . 
. 
. 
. . 

A 
1 5E-06 

. . 

1 .OE-07 
. . 

6 7E-09 
5 1 E-09 
6 7E-07 
3 1 E-05 

. . 
. 

. . 

. . 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

Immune 
Blood 
Skrn 

Krdney 
None Sp@.xke 

CNS 
None Specrhe 
None Specihe 

None Specrhe 
None Specrhe 

Lrver 
None Speckle 

Lover 
Liver 
Liver 
Skr” 

CVS, Fetus 
None Specrtie 

NA 
None Specific 

azard Index k 

Ingestlo” lnhalatron Dermal Exposure 
outes Tot; 

. . 

. . 
. 

. . 

3 4E-03 
9 BE-03 
3 OE-03 
1 6E-03 
2 lE-03 
5 9E-04 
1 7E-03 
1 4E-03 
2 4E-02 
4 1 E-02 
3 2E-02 
5.OE-02 
6 lE-03 
1 7E-02 
2.7E-01 
3.3E-01 
7.5E-02 
6 2E-03 
2.1 E-01 

_. 

5.6E-02 
l.lE+OO 
l.lE+OO 

- 
II SOII orpedo Shops (Site 7) 

orpedo Shops (We 7) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Indeno(l.2.3cd)pyrene 
Aroclor-1254 
Antrmony 
Arsenic 
Cadmium 
Chromrum 
Manganese (solI) 
Thallium 
Vanadrum 

(Total 

1.3.Dichlorobenzene 
1.4.Dichlorobenzene 
Chlorobenzene 
Benzene 
Tnchloroethene 
Bis(2-ethythwyhphthalate 
Herachlorobenzene 
Arsenic 
Barium 
Chromium 
Lead 
Vanadium 

(Total< 
Tot 

. 

. 

. . 

. . 

. . 

. 

. . 

. . 

. . 
. 

. 

. 

. 

. 

. 

. 

. . 

. 
3.2E-03 
9 BE-03 
2 9E-03 
1 6E-03 
2 1 E-03 
5 9E-04 
1 7E-03 
1 4E-03 
2.3E-02 
7.6E-03 
1 6E-03 
4.4E-03 
2 4E-03 
4 lE-03 
1 lE-02 
4.4E-02 
7.5E-02 
6 2E-03 
5 2E-02 

. . 
2.OE-02 
2 3E-01 

8s All Medr; 

. . 

. . 

. 

. . 

2 4E-04 
. . 

6 7E-05 
2 4E-05 

. . 

. . 

. . 

A 
3 3E-04 
2.5E-02 
2 BE-02 
4 1 E-02 
1 4E-03 
6.9E-03 
2.6E-01 
2 BE-01 

. . 

. . 

1 6E-01 
. . 

3 BE-02 
6.4E-01 

‘e Routes 

i-l”““““_ 
4 4E-07 1.4.Dtchlorobenzene 

. . Chlorobenzene 
1.1 E-07 Benzene 
7.4E-06 Tnchloroethene 
1.1 E-06 Bis(2-ethylhexyl)phthalate 
3 9E-05 Hexachlorobenzene 
4.3E-06 Arsenic 

. . Banum 

. . Chromrum 

. . Lead 

--ii.-- 
7.6E-03 
1 LTE-03 
4 4E-03 
2 4E-03 
4.tE-03 

. . 

. 

. . 

. . 

. . 

. . 

A 
2.OE-02 

Id All Expr 

roundwater . . 
1.7E-07 

. . 

5.OE-06 
3.5E-06 

. 

. . 

. . 

. . 

. . 

. . 

A 
2.5E-07 h&r 

Jrtace!Subsurtace So11 
Total Husk Across tiroundwater 

Total Rusk Across All Media and All Exposure Routes Total Skin HI 
Total Liver HI 
Total CNS HI 
Total CVS HI 

Total Fetus HI 
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TABLE 10 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Medium 

II Soil 

Nroundwater 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age. Adult 

Exposure Exposure 

Medium Point 

II Soil orpedo Shops (Srte 7) 

orpedo Shops (Site 7) iroundwatef 

Chemical 

Benzo(a)anihracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Indeno(l,2.3-cd)pyrene 
Aroclor-1254 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese (soil) 
Thallium 
Vanadium 

(Total 
1.3.Dichlorobenzene 
t,4-Dichlorobenzene 
Chlorobenzene 
Benzene 
Trichloroethene 
Bis(2-ethylhexyl)phthalate 

Hexachlorobenzene 
Arsenic 

Barium 
Chromium 
Lead 
Vanadium 

(Tota 
Tot 

IngestIon 

9 7E-09 
9 SE-08 
1.2E-06 
6 6E-09 
1.4E-06 

. . 

1.4E-07 
. . 
. . 
. . 
_. 

A 
2.6E-07 

._ 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

Carcinogenic Risk 

lnhalatw 

. . 
. 

. . 

. . 

. 

. . 

. . 

. . 

. . 

._ 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
-..zL.- 
sudace/Su bsu 

Dermal 

2 OE-09 
2 OE-06 
2 SE-09 
1 6E-09 
2 2E-09 

. . 

6.9E-09 
. . 
._ 
. . 
. . 

--z-.- 
3 SE-06 

. . 

2 OE-06 
. 

3 2E-10 
6 SE-10 
6 BE-06 
3.3E-07 

. . 

. . 
. 

. . 

A 
4 2E-07 

fiace SolI 
Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

---I Chemical 

Exoosure 
outes Tota 
1 2E-06 lBenzo(a)anthracene 

1 2E-07 Benzo(a)pyrene 
1 4E-06 Benzo(b)ftuoranthene 
1 l E-06 Indenojl,2.3-cd)pyrene 
1 6E-06 Aroclor-1254 

. . Antimony 
1 5E-07 Arsenic 

Cadmium 
. . Chromwm 
. . Manganese (soil) 
. . Thallwm 

2.OE-06 1.4.Dichlorobenzene 
._ Chlorobenzene 

3 2E-10 Benzene 
6.5E-10 Trichloroethene 
6 6E-06 Bis(2-ethylhexyl)phthalate 
3 3E-07 Hexachlorobenrene 

. . Arsenic 

. . Barium 

. . Chromium 

. Lead 

Non-Carcinogenic Hazard Ouotlent 

NA . . 
NA . . 
NA . 

Immune 2 4E-02 
Blood 7.5E-02 
Skin 2 3E-02 

Kidney 1 2E-02 
4one Speciliec 1 6E-02 

CNS 4 SE-03 
4one Speclfleq t 3E-02 

zard Index Across All Medl 

lnhalatlon 

. . 
. 

. 

. . 
. 

. 

. 

. . 

. . 
-. 
. . 

. . 

. . 
. 

. . 

. 

. . 

. . 

. . 

. . 

. . 

. 

Dermal 

. 

. . 

3 LIE-03 
. . 

1 lE-03 
3.9E-04 

. . 

. . 

. . 

A 
5 3E-03 
1 7E-03 
2 OE-03 
3 3E-03 
1.4E-04 
6 9E-04 
1 7E-02 
t .BE-02 

._ 
_- 

4.OE-02 
. . 

9 9E-03 
9 3E-02 

Exposure 
routes Tot 

. . 

. . 

2.6E-02 
7 SE-02 
2 4E-02 
1.3E-02 
1.6E-02 
4 SE-03 
1 3E-02 
1 tE-02 
1 BE-01 
1 7E-03 
2 OE-03 
3 3E-03 
t 4E-04 
6.9E-04 
1 7E-02 
LEE-02 

.- 

. . 

4.OE-02 
. . 

9.9E-03 
9 3E-02 
2 6E-01 

Total Skin HI 

Total Liver HI 
Total CNS HI 
TotalCVSHlI :: 1 

Total Fetus HI 

l/2/01 



TABLE 10 2 

SUMMARY OF RECEPTOR RISKS AND.HAi?ARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe. Future 
Receptor Population: Construdion Workers 
Receptor Age: Adult 

T T Medium 1 Carcinogenic Risk Non-Carcinogene Hazard Quotient I Chemrcal Exposure 
Medium 

II Soil 

Exposure 
Point 

Chemical 

Ingestion 

3.2E-09 
3.2E-06 
4.OE-09 
2.9E-09 
4.6E-09 

._ 

4.6E-06 
_. 
. . 
. . 
. . 

A 
9.5E-06 

-_ 
. . 
. . 
. . 
-. 
_. 
. . 
_. 
. . 
. . 
.- 
. . 

Inhalation Dermal 

13E-to 
1 3E-09 
16E-10 
1.2E-10 
1.5E-10 

._ 

4.6E-10 
_. 
._ 
. . 
. . 

a 
2.3E-09 

. . 

3.2E-10 
. . 

2.5E-t 1 
1.7E-11 
2.lE-09 
9 6E-06 

. . 

. . 

. . 

. . 
-_ 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

Immune 
Blood 
Skin 

Kidney 
done Specifif 

CNS 
Jane Specifif 
Jane Specitif 

lone Specific 
lone Specdf 

Liver 
Jane Specific 

Liver 
Liver 
Liver 
Skin 

CVS, Fetus 
Jane Specific 

NA 
lone Speclfie 

!ard Index AC 

Ingestion inhalation Dermal Exposure 
wtes Tots 

. . 
__ . . 
__ . . 
. . 

2 6E-04 
. . 

7.1 E-05 
2.6E-05 

. . 

. . 

. . 

A 
3.5E-04 
6.6E-04 
1 OE-03 
1 7E-03 
6 6E-05 
3.5E-04 
6.6E-03 
9.tE-03 

__ 

. . 

6 3E-03 
2 5E-02 
7 6E-03 
4 1 E-03 
5 4E-03 
1 SE-03 
4 3E-03 
3.7E-03 
6.OE-02 
66E-04 
1 OE-03 
1.7E-03 
6 BE-05 
3 SE-04 
6 6E-03 
9 lE-03 

_.- 
-_ _. 

2 OE-02 2.OE-02 
. . 

4.9E-03 
4.7E-02 

re Routes 

. . 

4 9E-03 
4.7E-02 
l.lE-01 

Benzo(b)fluoranthene 
Indeno(t ,2,3-cd)pyrene 

II Soil 

roundwater 

orpedo Shops (Site 7) . . 
. . 
._ 
._ 

6.1E-03 
2.5E-02 

7.5E-03 
4.lE-03 
5.4E-03 
1.5E-03 
4.3E-03 
3.7E-03 
6.OE-02 

_. 
. . 
._ 
. . 
. . 
_. 
. . 
. . 
_. 
. . 
. . 

A 
A 
s All Medi 

3 3E-06 Benzo(a)pyrene 
4.2E-09 Benzo(b)fluoranlhene 
3 OE-09 Indeno( 1.2,3-cd)pyrene 
4 BE-09 Arodor- 1254 

. . Antimony 
4.9E-06 Arsenic 

. . Cadmium 

. . Chromrum 

. . Manganese (soil) 
__ Thallium 
__ Vanadium 

9.7E-06 (Total 
_. 1 .3-Dichlorobenzene 

3.2E-10 1.4-Dichlorobenzene 
. . Chlorobenzene 

2.5E-11 Benzene 
1.7E-11 Trichloroethene 
2.lE-09 Bis(2-ethylhexyl)phthalate 
9.6E-06 Hexachlorobenzene 

. . Arsenic 

. . Barium 

. . Chromtum 

. . Lead 

omedo Shops (Site 7) 
I (Total 
i 1.9Dichlorobenzene 
1.4.Dichlorcbenzene 
Chlorobenzene 
Benzene 
Trtchloroethene 
Bis(2-ethythexyhphthalate 
Hexachlorobenzene 
Arsenic 
Barium 
Chromium 
Lead 
Vanadium 

roundwater 

._ 
risk Acres 

Total Risk Across Groundwater 
Total Risk Across All Media and All Exposure Routes Total Skin HI 

Total Liver HI 
Total CNS HI 
Total CVS HI 

Total Fetus HI 

l/2/01 



TABLE 10 3 
SUMMARY OF RECEPTOR RISKS AND.HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Full-Time Employees 
Receptor Age: Adult 

Medium 

Surface Soil 

Exposure Exposure 

Medium Point 

Surface Soil Torpedo Shops (Site 7) 

Chemical Carcin‘ogenic Risk Chemtcal Non-Carcinogenic Hazard Quottent 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Benzo(a)pyrene 6.7E-07 -- 6 6E-07 1.7E-06 Benzo(a)pyrene NA . . . . . . . . 

Dibenzo(a,h)anthracene 9.6E-06 - - 9 SE-06 1 9E-07 Dtbenzo(a.h)anthracene NA __ . . 1. __ 

(Total) 9.7E-07 . . . . - - 9.6E-07 t.9E-06 (Total) . . . . 

Total Risk Across Soil , - - 
Total Risk Across All Media and All Exposure Routes 

, ; 9::; Total Hazard Index Across All Media and All Exposure Routes _ 

t/2/01 



TABLE 10.4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Full-Time Employees 
Receptor Age: Adult 

Medium 

Surlace Soil 

Exposure Exposure 

Medium Point 

Surface Soil Torpedo Shops (Site 7) 

Chemical Carcinogenic Rrsk Chemrcal 

Ingestion lnhalatton Dermal Exposure 
Routes Tota 

Benzo(a)pyrene 6.gE-06 - - 1.4E-06 6 2E-06 Benzo(a)pyrene 

Dibenzo(a.h)anthracene 2.2E-06 - - 4.4E-09 2 7E-06 Dibenzo(a.h)anthracene 

(Total) g.lE-06 - - 1.6E-08 l.lE-07 (Tota 

Total Rusk Across SotI l.lE-07 Total I 

Total Risk Across All Media and All Exposure Routes l.lE-07 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dennal Exposure 

Target Organ Routes Tota 

NA . . __ . . . . 

NA . . _- . . . . 

. . _. . . . . 

,zard Index Across All Media and All Exposure Routes - - 

l/2/01 



TABLE 10 5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population- Child Residnts 
Receptor Age: Child 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinoqenic Hazard Quotient 

l/2/01 



TABLE 10 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timelrame: Future 
Receptor Population. Child Resldnts 
Receptor Age: Child 

EXpOsUra 
Medium 

II SOll 

I Chemical 

L 
Ingeston 

2.4E-06 
2 3E-07 
2.9E-06 

Indeno(l.2.3-cd)pyrene 2.1 E-06 
Aroclor-1254 3.4E-06 
Anbmony . . 

Arsenic 3 5E-07 
Cadmium . . 

Chromwm . . 

Manganese (~011) . . 

Thallium . 

Vanadum -. 

I (Total) 6.9E-07 
Total Risk Acre: 

Total Risk Across All Med 

T Carcnqenlc Risk 

lnhalaton Dermal 

3 BE-09 
3 6E-06 
4 BE-09 
3 5E-09 
4 2E-09 

. 

1 3E-06 
. 
. 

A 
6.7E-06 

rlace SOII 
Id All Exposure Rwtes 

Chemical 

Exposure 
mites Total 

2 7E-06 Benzo(a)anthracene 
2 7E-07 Benzo(a)pyrene 
3 4E-06 Benzo(b)lluoranlhene 
2 5E-06 Indeno(l.2.3.cd)pyrene 
3.6E-06 Aroclor-1254 

. Anbmony 
3 7E-07 Arsenu 

. . Cadmwm 
. Chromum 

. . Manganese (~011) 

. . Thalkum 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

kllm!JIla 
Blood 
Skin 

Kidney 
lone Specrflec 

CNS 
done Speclfiec 
Jane Speclfle< 

lzard Index AC 

NOWCaWKQentC Hazard Quotient 

lnges!lon 

. 

. 

. 
. . 

2 9E-02 
9 2E-02 
2 7E-02 
1 5E-02 
2 OE-02 
5 5E-03 
1 6E-02 
1.3E-02 
2 2E-01 

s All Med 

lnhalatlon 

Total Immune HI 
Total CNS HI 

Total Blood HI 

l/2/01 



Medwm 

II Soil 

#roundwater 

TABLE 10.7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timelrame: Future 
Receptor Population: Adult Residnts 
Receptor Age: Adult 

Exposure 
Medium 

II SOII 

i 

iroundwater 

r 

, 
Indeno(l.2.3-cd)pyrene 
Aroclor-1254 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese (solI) 
Thallwm 
Vanadium 

(Total, 
11.4.D~chlorobenzene omedo Shops (Site 7) 

IngestIon 

6 1 E-06 
6.OE-07 
7.5E-06 
5 5E-06 
6 6E-06 

. . 

9 1 E-07 
. . 

. 

. . 

A 
l .EE-06 
2.6E-05 
1 3E-06 
3 OE-06 
3.lE-05 
5.6E-05 
2 OE-04 

A 
3.2E-04 

%k Acres 
Total 

Carcmogemc Risk 

nhalatton Dermal 

. 

. . 

. . 

. . 
. 

. . 
. 

. . 
. 

A 
A 
2 6E-05 
1 3E-06 
3.OE-06 

. . 

. . 

. 

A 
3.OE-05 

urlaceJSut 
Sk Across t 

2 lE-06 
2 lE-07 
2 6E-06 
1 9E-06 
2.3E-06 

. 

7 2E-06 
. 

. . 

A 
3 7E-07 
1 3E-05 
1 5E-07 
3.6E-07 
4.7E-05 
2 3E-04 

_. 
. . 

2.9E-04 
rlace Soil 
wdwater 

Total Risk Across Ail Media and All Exposure Routes 

I Chemical 

Exposure1 
w 

1 OE-07 Benzo(b)lluoranthene 
7 4E-06 Indeno(l.2,3-cd)pyrene 
1 1 E-07 Aroclor-1254 

. Antimony 
9 BE-07 Anenlc 

. Cadmium 
. . Chromum 
. Manganese (Soil) 

Thallum 
. Vanadum 

2.1E-06 (Total 
6 4E-05 1.4.Dichlorobenzene 
2.7E-06 Benzene 
6.3E-06 Tnchloroethene 
7.9E-05 Bis(2.ethylhexyi)phthalate 
2 9E-04 Hexachlombenzene 
2.OE-04 Arsenic 

. Chromium 
6 4E-04 (Tota 
2 lE-06 Total 
6.4E-04 
6.4E-04 

Pnmary 
Target Organ 

NA 
NA 
NA 
NA 

Immune 
Blood 
Skin 

Kldney 
\lone Speclfle 

CNS 
‘lone Speclfle 
Wne Specltle 

Uone Specille 
Vane Speclfie 

Lwer 
Liver 
Liver 
Skin 

Yone Specilie 

Non-Carcinogenic Hazard Ouotlenl 
1 

IngestIon 

. 

. . 

. . 
6 3E-03 
2.OE-02 
5 9E-03 
3 2E-03 
4 2E-03 
1.2E-03 
3 4E-03 
2 9E-03 
4.7E-02 
6 3E-02 
l.EE-02 
l.lE-01 
2 6E-01 
1 .OE-01 
1 .OE+OO 

A 
6 3E-02 
1 BE-02 
1 lE-01 

. . 
. 

. . 

._ 

Dermal 

. . 

1 7E-03 

4 7E-04 
1 7E-04 

. 

A 
2.3E-03 
4 2E-02 
2 lE-03 
1.3E-02 
3 9E-01 
4.2E-01 

2.3E-01 
l.lE+OO 

 ̂

Exposure 
cues Tot; 

. 

. . 

6 OE-03 
2 OE-02 
6 3E-03 
3 4E-03 
4 2E-03 
1 2E-03 
3 4E-03 
2 9E-03 
4 9E-02 
2 lE-01 
3.9E-02 
2 2E-01 
6 SE-01 
5.2E-01 
1 .OE+M) 
14E+OO 
4 lE+OCI 
4.1E+OO 

Total Skin HI 
Total Lwer HI 
Total CNS HI 

Total Immune tit 
Total None Specilled HI 

l/2/01 



II Sotl 

roundwater 

TABLE 10 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Residnts 
Receptor Age. Adult 

Exposure 
Medium 

II Soil T 

Exposure Chemical 

Benzo(b)fluoranthene 
Indeno( 1.2,3-cd)pyrene 
Amclor-1254 
Antimony 
Arsenic 
Cadmium 
Chromium 
Manganese (soil) 
Thallium 

!- 
~ 

ll- 
Tot al 1 

lngestlon 

6.6E-09 
6.7E-06 
l.lE-06 
E.OE-09 
1.3E-06 

. 

1 3E-07 
. 

. . 

. . 

. 

--x.-- 
2.6E-07 
3.6E-07 
7.3E-06 
4.3E-06 
1.2E-05 

3lsk Acms 
Total 

lnhalatlon Dermal 

6.7E-10 
6 6E-09 
1 lE-09 
7.9E-10 
9.6E-10 

3 OE-09 
. . 
. 
. . 
. 

A 
l .SE-06 
6 7E-07 
3.lE-05 

. . 
3.2E-05 

Total Risk Across All Media and All Exposure Routes 

Exposure 
loutes Tota 

9 7E-09 
9 6E-06 
1.2E-06 
6.6E-09 
1.4E-06 

_. 

1.4E-07 
__ 
._ 
. . 
. . 

A 
2.7E-07 
1 lE-06 
3 9E-05 
4.3E-06 
4.4E-05 
2.7E-07 
4 4E-05 
4.4E-05 

T Chemical 

II 
I 
I 
I 
I 
I 
I 
I 
( 
( 
I 

, 

I 
I 
, 

3enzo(a)anthracene 
3enzo(a)pyrene 
3enzo(b)lluoranthene 
ndeno( 1,2.3-cd)pyrene 
4rocklt-1254 
4ntimony 
4nenc 
Zadmlum 
>hromwm 
Wanganese (soil) 
rhallium 
i/anadium 

(Total 
3ls(2-ethyihexyt)phthalate 
iexachlorobenzene 
4nenc 

(Total 
Total 

NA . . 

NA . . 

NA . . 

Immune 3.2E-03 
Blood 9 BE-03 
Skin 2 9E-03 

Kidney 1.6E-03 
done Specllied 2.lE-03 

CNS 5.9E-04 
+me Specltied 1.7E-03 

lnhalatton Dermal 

. . 

. . 

. . 
. 

. . 

. . 

. . 

. . 

._ 

._ 

. 

. . 

. 
. . 
. . 
. . 

2 4E-04 
. . 

6 7E-05 
2 4E-05 

. . 

._ 

. 

A 
3.3E-04 
2 6E-01 
2 6E-01 

A 
5.4E-01 

. . 
. 

. . Sktn 7.5E-02 1 
1.3E-01 1 

tzard Index Across All Media and All Exposure noules 

mutes Tota 
. . 
. . 
. . 
. . 

3 4E-03 
9.6E-03 
3 OE-03 
1 6E-03 
2.1E-03 
5 9E-04 
1.7E-03 
1.4E-03 
2.4E-02 
2.7E-01 
-3.3E-01 
7.5E-02 
6.7E-01 
7.aE-01 

Total Skin HI 
Total Lwer HI 
Total CNS HI 

Total Immune HI 
Total None Speclfled HI 

l/2/01 



GROSS POINT LANDFILL (SITE 8) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

GOSS COVE LANDFILL (SITE 8) 

NSB-NLON, GROTON, CONNECTICUT 

Scenario 

Timeframe 

Current/Future 

Medium Exposure 

Medium 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Groundwater Groundwater Overburden/Bedrock 

Aquifer 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Adult 

Adult 

Adolescents 

Child 

Exposure 

Route 

On-Site/ 

Off-Site 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Quant. Constructton workers may have dermal contact with groundwater during 

&ant. excavation activities 

None Full-time employees are not exposed to groundwater. 

NOW 

None Trespassers do not have contaci with groundwater 

NOIW 

Ouant. Groundwater may be used as a potable water source in the future 

Ouant 

None Exposures to a child resident are less than those for an adult resident 

None 

None Construction workers exposure via volatrlization is expected to be insigniflcant 

due to dilution with wtdonr air. 

None ]Full-time employees are not exposed to groundwater. 

None ITrespassers do not have contact with site groundwater 

None On-site residents may be exposed to volatile emissions from groundwater 

while showering. 

None Exposures to a child resident are less than those for an adutt resident 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLDN, GROTON, CONNECTICUT 

Scenario Tim&am: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Gors Pdnt Landfill (Site 8) 

CAS Number Cbemiul 

Risk-Based 

COPC 

Rationale for 

75-01-4 

133020-7 

Semivolatile Organics 90-12-o 

10567.9 

91-57-6 m . . 

954-7 2.METHYLPHENOL 

106-U-5 

83-32-9 ACENAPHTHENE 

5 

082 

33 

085 J 

454 

19 

240 

15 

39 

27 

73 

S8MWOZD01 

S8MW0301 

SBMW0301 

SBMW0301 

SSMW0301 

saMwo301 

seMw0301 

seMw0301 

1 

05 

5 

05 

5 

5 

05 

454 

19 

240 

15 

33 

27 

73 

2 FED-MCL 

2 CTDEP-MCL 

N/A m .I N 530 CTDEP RSR ASL m 

100X FED-MCL 

loo00 CTDEP-MCL 

N/AN NIA CT- 

NIA FED-MCL 

N/A CTDEP-MCL 

WA If. N/A CTDEP RSR ASL m 

NIA FED-MCL 

N/A CTDEP-MCL 

N,A BK 49 CTDEP RSR ASL m 

N/A FED-MCL 

NIA CTDEP-MCL 

NIA 180 N 350 CTDEP RSR NO ESL 

NIA FED-MCL 

N/A CTDEP-MCL 
N/A m 35 CTDEP RSR ASL m 

N/A FED-MCL 

PUA CTDEP-MCL 

N/A 37 N 420 CTDEP RSR NO BSL 

WA FED-MCL 

N/A CTDEP-MCL - 

01 4 l/2/01 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSS-NLON, GROTON, CONNECTICUT 

lSce”rrio Tlmehmne: Fulurr I 
Medium: Groundwater 
Extmsum Medium: Groundwater 
Ex~run Point: Goss Point Landfill (Sk I) 

12012-7 ANTHRACENE 011 14 

I 
53.7c-3 006 J 046 

206-44-o FLUORANTHENE 019 52 

86-73-7 FLUORENE 011 56 

I I 

19539.5 0 02 J ‘14 

91-20-3 

8501-B PHENANTHRENE 003 J 11 

106-95-2 PHENOL 5 J 6 

129-00-o PYRENE 029 54 

Maximum 
Qualifier ‘“” 

J “IN 

J “g/L 

J “W 

J “sn 

J “gn 

J “W 

i 

J “Qfl 

J “gll 

T 

Location of Marlmum 
CO”~“tIlliO” 

S6MWOZSOl. 

S6MW0301 

S6MW0301 

S6MW0301 

S6MW0301 

S6MW0301 

S6MW0301 

sEMw0301 

S6MWO301 

S6MW0301 

S6MW0301 

S8MW0301 

S6MW0301 

SBMW0301 

S6MW0301 

618 0 05 14 

416 05 56 

a/8 N/A 11 

N/A CTDEP-MCL 

N/A b II.2 c 8 m CTDEP RSR m 

NIA FED-MCL 

N/A CTDEP-MCL 

N/A bx-- I . N 260 CTDEP RSR m 

WA FED-MCL 

N/A CTDEP-MCL 

N/A 16 (9) N 203 CTDEPRSR NO 

ASL 

ASL 

BSL 

2l6 

WI3 

5 

NIA 

6 N/A 

54 N/A 

N/A 

N/A 

2200 N 4000 

N/A 

NIA 

18 N 200 

N/A 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

BSL 

BSL 

I I I I 1 WA ICTDEP-MCLI 

744@36-2 S6MW02D01 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Scenario Timetnm: Future 
Medium: Groundwater 
Expmn’e Medium: Groundwater 
Exposure Point: Goss Pdnt Landfill (Site 8) 

Ralionale for 
Contaminant 

Deletion w 

SCleCliOl?“’ 
ASL 

NUT 

ASL 

BSL. BKG 

BSL. EKG 

EPAI. EKG 

ASL 

NUT 

EKG 

BSL. BKG 

NUT 

NUT 

BSL. EKG 

BSL 

“Issowc~ MCYls 

7440-36-O I’- . . - . 2.6 26 J “g/L SBMWOSSOI-F l/l 

744036-2 

7440-39-3 

26 J 26 J “gll SBMWOSSOI-F l/l 

BARIUM. FILTERED 46 3 469 “g/L S8MWO5SOl-F l/l N/A 

CTDEP-MCL 

CTDEP RSR m ASL 

50 FED-MCL 

50 CTDEP-MCL 

46 3 124 260 N loo0 CTDEP RSR NO BSL. BKG 
2OcQ FED-MCL 

2000 CTDEP-MCL 

01 4 i/2/01 



TABLE 2.1 
OCCURRENCE. MSTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Potnl: Gws Pdnl LmvJfill (Site 8) 

CAS Number Chemiul 

I I I , 
“gn S6MW05SOl -F l/l WA 464ooO 

“gn SBMWO5SOl -F l/l N/A 902 

“@- S6MW05SOl-F l/l N/A 154ooo 

“g/L SBMWOSSOI-F l/l WA 477oooo 

“g/L SBMWOSSOI -F Ill N/A 32 

Mlscdlaneouc Parameters 
t wow.0 TOTAL DISSOLVED SOLIDS 37 5 J 27042 mgn NIA 27042 . .I NIA NIA CTDEPRSR NO NV 

CTDEP-MCL 

ooQo8-9 TOTAL SUSPENDED SOLIDS 6 38 mg/L S8MWo6Dol Y9 5,ocC 38 236 NIA WA CTDEPRSR No BKG 
WA FED-SMCL 

N/A CTDEP-MCL 

A shaded value indicates that the concentration used lor screening exceeds the criterion or background value 

A shaded chemical name indicates that Ihe chemical has been selected as a COPC 

SBMWO9SOl is located upgradient 01 the site and therefore was not used in COC selection or the human health risk assessment 

Footnotes 

1 Sample and duplicate are counted as two separate samples when deletining the minimum and maximum 

detected concenlrations 

2 Values presented are sample-specific quantitatica limits 

3 The maximum detected concentration is used lor screening purposes. 

4 95% Upper Tolerance hrnlt (UTL) 01 site background data 

5 The risk-based COPC screenanq level lor tao waler use is presented The value is based M a 

target hazard quotient of 0 1 for noncarcino&ns (denoled~wth a ‘N’ Ilag) cn an ~ncremenlal cancer 

risk of 1 E-6 lor carcinogens (denoted wth a ‘c’ (lag) (USEPA. Region IX. November 2000) 

6 The chemical is selecled as a COPC If the manmum detected concentration exceeds the risk-based 

COPC screening level an&x an ARARKBC(s) 

7 Value is lor total xyienes 

6 Naphthalene is used as a sutmgate for I-methyinaphthalene and 2.melhyinaphthalene 

3 Pyrene is used as a surrogate for benzo(g.h,i)perylene and phenanlhrene 

10 Value IS lor hexavalent chromium 

Associated Samdes 

SBMWOIOI s6h4w05s01 

S8MWOZD01 S6MWO5SOl -F 

s6Mw02s01 S6MWc6Wl 

S6MW0301 s8MwG6sol 

S6MWO401 SBMWffiSOl -D 

DelinilicnS 

ARAiVTBC = Awlicable or Relevant and Awrcmiale ReauiremenVlo Be Coos&red 

c = carcmgen 
COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

N/A = Not ApplicaMe. 

FED-MCL = Federal Maximum Contaminant Level (USEPA. August 2OC0) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA. August 2030) 

FED-AL = Federal Actim Level (USEPA. Augusl 2ooO) 

CTDEP-RSR = Connectlcul DEP Remedialion Standard Regulators. 1996 

CTDEP-MCL = Connecticut Maximum Contaminant Level 

Rationale Codes 

For Selection as a COC 

ASL = Above COC Screening LevellARAlUTBC 

For Ekminalion as a CCC 

EKG = Wilhin Background Levels 

BSL = Below CCC Screening Level/ARAlVlBC 

NUT = Essential Nutrient 

NTX = NO Toxacity lnlormallon 

EPA1 = USEPA Regon one does not advocate evaluation 01 this chemical 

NV = Miscellaneous parameters are not evaluated in human health nsk assessmenls 

Page 4 014 l/2/01 



TABLE 2.2 
OCCURRENCE. OISTRIBUTION, AND SELECTlON OF CHEMICALS OF POTENTlAL CONCERN - GROUNOWATEA 

MIGRATION PATHWAYS 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timdrame: Future 
Medium: Groundwater 
Erporure Medium: Groundwater 
Exposure Point: Goss Cove Landtill (Site 8) 

76 J UglL SBMWOZSOI 4/a 62 
10 1 J 101 J Ug/L s6MWO6DO1 l/6 42 
222 35 4 UgJL S6MW02SOl 216 66 354 107 I 46 N/A I NO 1 6% EiKG 
336 14500 us/L SEMWO2DOl elf3 N/A 14500 1 26200 I N/A ( N/A 1 NO 1 BKG 
25 J 53 1 UgL S8MW02S01 3J6 16 531 1 

17439-95-4 IMAGNESIUM I 25400 I 1 121OOccl I I ug!L 1 sm 
J 

-t- 
J 

I 

4210 
207 

25oooO 
929lxoo 

66 
170 Elk- J 

” 
” 
” 

8 

u 
” 
” E 

IWO6Wl 
S6MW06DOl 
S6MW02SOl 
SBMWOGDOI 
S6MW05sO1 
S6MWO6DOl 
S6MW02SO1 



TABLE 2.2 
OCCURRENCE, OISTRIBLITION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNOWATER 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Goss Cove Landfill (Site 8) 

Dissolved Metals 
IANTIMONY, FILTERED I 26 1 J 1 26 1 J 1 Ue/L 1 S6MW05SOl.F 1 l/l 1 

-2 IARSENIC, FILTERED I 26 1 J 1 2.6 1 J 1 ugR 1 S6MW05SOt.F 1 l/l I N/A 26 
140-39-3 IBARIUM. FILTERED 1 469 1 1 469 1 Ug/L 1 S6MW05SO-F 1 l/l 1 

I- __.I ,d Surface Water 
Rationale tar 

Vid’~ 
Protection 

Volatili~tlon COPC Contaminant 

Criteria ‘I) 
Criteria”’ Flag Oeletlon or 

Selection”’ 

Miscellaneous Parameters 
O@J-09.0 ITOTAL DISSOLVED SOLIDS I 975 
oc 

1 J I 27042 I 

J 

1 ingIL S6MW06DiIl 1 9l9 1 N/A [ 27042 m . ., N/A 1 N/A [ NO 
O-08-9 ITOTAL SUSPENDED SOLIDS I 6 I I 36 I me/L I S6MWo6D01 I 5i¶ I 5c00 I 36 1 236 1 NJA 1 N/A 1 NO [ BKG 1 

J 

3 N/A 1 NO 1 BSL 1 

A shaded value indicates that the concentration used lor screening exceeds the critenon or background value 
A shaded chemical name indicates that the chemical has been selected es a COPC 
S6MW09SOl 1s located upgradient 01 the site and therelore was not used in COC selection or the human health nsk assessment 

FOOt”OteS. 
1 Sample and duplicate are counted as two separale samples when determining the mn~mum and maximum 

detected ccwentralions 
2 Values presented are sample-specilic quantitaticm limits. 
3 The maximum detected concentration is used for screening purpmes 
4 95% Upper Tolerance Limit (UTL) of site background data 
5 Connecticut DEP Surface Waler Protection criteria 
6 Connecbcut DEP Volatilization cntena lor residential exposures 
7 The chemical is selected as a COPC if the Mxinwm detected concentration exceeds the 

CTDEP surface water protecl~cm or volatlkzation criteria 

Associated Samoles 
S6MWOlOl SBMWOSSOI 
S6MW02Wl SBMW05SOl-F 
S6MW02Sol SBMW06Wl 
S6MW0301 SBMWO6S01 
S6MW0401 S6MW06So-D 

Detinilions 
ARAFVTEC = Applicable or Relevant and Appropriate RequirementiTo Be Cons&red 
C = Carcinogen 
COC = Chemical of Concern 
J = Estimated Value 
N = Ncmcarc~nc~en 
NA = Not Applicable 

For Selecko” as a COPC. 
ASL = Above COPC Screening LevellARARITBC 

For Ellminalvm as a COPC 
BKG = Within Background Levels 
BSL = Below COPC Screening LeveVARAlUrBC 
NTX = No Toxiclly lnlormakon 

Page 2 Of 2 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 

IExposure Point: Gross Cove Landfill (Site 8) 

Concentration 

Reasonable Maximum Exposure Central Tendency Exposure 

Notes: 

’ -The maximum detected and average concentration is used far the RME and CTE sceanrios, respectively per EPA Region I guidance. 

‘- IEUBK require the use of the average concentration as the exposure point concentration. 

1 l2fOl 



TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME 
Code Value Rationale/ 

Reference 
Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text 

SA Skin Surface Available for Contact Cm2 3600 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1994 
ET Exposure Time hours/event 4 (1) 
EF Exposure Frequency days&ear 20 Atlantic, 1992 
ED Exposure Duration years 1 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 

I AT-N Averaging Time (Non-Cancer) days 365 EPA, 1969 
Notes: 
(1) - Professinal judgement 
Sources: 
EPA, 1969. Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996: Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 

CT 
Value 

See Text 

3600 
1 
2 
10 
1 

70 
25,550 

365 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 
See Text Dermally Absorbed Dose (mglkglday) 

EPA, 1992 

EPA, 1994 = 
DAevent x EV x EF Y ED x SA 

(1) BWxAT 

Atlantic, 1992 
Atlantic, 1992 See text for calculatron of DAevent 

EPA, 1994 
EPA, 1969 
EPA, 1969 

l/2/01 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potenllal 

C0llCS2rfl 

Chronic’ Oral MD 

Subchronic V&le 

Oral FifD 

IJtlilS 

Oral to Dermal 

Adjustment Factor (1) 

Adjusted 

Dermal 

RfD (2) 

Primary 

Target 

Organ 

Combined 

UncerialnlyA4odlfying 

Fir&XS 

Sources of RfD: Dates of MD: 

Target Organ Target Organ (3) 

(MhuDDfrY) 

Benzo(a)anthracene Chro 
. . . . 

NA 1 NA 1 NA I NA I NA I NA I NA NA NA 

NA 1 NA 1 NA NA NA NA NA NA NA 

P 4A 1 NA 1 NA ! NA ! NA 

I 
!~ NA 

NA 1 NA 1 I 

! ~~ NA NA NA 

NA NA NA I NA I NA NA NA 

NA 1 NA 1 NA NA NA NA NA NA NA 

ralic 1 NA 1 NA 1 NA I NA I NA I NA I NA I NA I NA 
“iP I N‘t I NA I NA NA NA NA NA NA NA 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Beruo(k)lluoranthene 

Subchi _. .._ 

Chrome 

Subchronic 

Chronic 

Subchronic 

Chronic 
Suhch, 

Indeno(l.2.3cd)pyrene 

. . 
NA 1 ‘NA 1 NA I NA I NA I NA I NA I NA I NA 1 

Naphthalene 

Chronic 

S&chronic 

Chronic 

Subchronic 

NA 

NA 

2 OE-02 

2 OE-02 

‘NA 

NA 

mgikglday 

q/kg/day 

NA 

NA 

1 w% 

lCKW0 

NA 

NA 

2 OE-02 

2 OE-02 

NA 

NA 

mg/kolday 
mg/kg/day 

NA 

NA 

Body Weight 

Body Weight 

NA 

NA 

3OOcul 

3Mlwl 

NA 

NA 

IRIS 

Chrome 

NA 

NA 

01/02/01 

01/02/01 

Anb~ny 

Arsenic 

Chronic I 40E-04 I m&g/day I 

Subchronic I 4 OE-04 I mg/kg/day I 

Chronic I 30E-04 I *g/day I 

1 6OE-05 1 m&g/day 1 

1 6OE-05 1 mgikglday I 

1 30E-04 I mgikglday I 

BlOCd I 1Owl I IRIS 1 Ol/Ozml 

Blood iccm MAST I 7i97 

Skin 3/l IRIS 1 01/02/01 

l/2/01 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

COtlCWtl 

ChronW Oral RfD 

Subchronic Value 

oral RfD 

lfflits 

Oral to Dermal 

Adjuslmenl Factof (1) 

Adjusted 

Dermal 

RfD (2) 

lJllits Primary 

Target 

organ 

Combined 

Unce’rtaintylModifying 

Factors 

Sources of MD: Dates of RfD: 

Target Organ Target Organ (3) 

(MWDDNY) 

N&S 

(1) - USEPA 2KJO 

(2) RfDdermal = RfDoral x Oral to Dermal Adjustment Factor. 

(3) For IRIS values date that IRIS was searched 

For HEAST values. tlw date of HEAST 

FOR EPA IX. date of PRG Table 

CNS = Central Nervous System 

CVS = Cardiovascular System 

Chronic = No subchronic value awlable. chronic value is presented 

(4) Naphthalene IS used as a surrogate 

NA = Not Applicable. 

IRIS = Integrated P&k Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Renwdiation Goals Table. November 1.2Mx) 

EPA Ill = USEPA Region Ill Risk-based Concentration Table. October 5. 2ooO. 

__  ̂  ̂

.-._. .- 

._.. 

‘. 

l/2/01 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Concern 

lnorganics 

Antimony NA NA 

Arsenic 1.5E+OO 100% 

Barium NA NA 

Chromium VI NA NA 

Lead NA NA 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA 2009 

(2) - CSFdermal = CSForal/Oral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For MAST values, the date of HEAST. 

(4) - USEPA 1993. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA ‘SEPA Region IX Preliminary Remediation Goals Table, November 1, 2000. 

NA NA NA NA 

15E+OO (mg/kg-day) -’ A IRIS 

NA NA D IRIS 

NA NA A IRIS 

NA NA 82 IRIS 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

NA 

01/02/01 

01/02/01 

01/02/01 

01/02/01 

l/2/01 



TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation! 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Relerence 
Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text See Text See Text Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact Cm2 3900 EPA, 1992 3900 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1994 1 EPA, 1994 = 
DAevent x EV x EF x ED x SA 

ET Exposure Time hours/event 4 (1) 2 (1) BWxAT 

EF Exposure Frequency days/year 20 Atlantic, 1992 10 Atlantic, 1992 
ED Exposure Duration years 1 Atlantic, 1992 1 Atlantic, 1992 See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 
AT-C Averaging Time (Cancer) days 25.550 EPA, 1999 25,550 EPA, 1999 
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1969 365 EPA, 1999 

Notes: 
(1) - Professinal judgemant. 
Sources 
EPA, 1999: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1999: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population’ Construction Workers 

cl ermal Benzene 2.00 w 2.00 UUL M 4 lE-07 mg/kg/day 3 OE-03 mg/kUdw N/A N/A 1 4E-04 

cis- 1 .P-Dichloroethene 33.0 W 33.0 UQfl M 6 lE-06 mg/kUW 1 OE-02 w&g/day N/A N/A 6 lE-04 

Tebachlorwthene 31 w 31 UQA M 1.6E-05 muWW 1 OE-02 wWW N/A N/A 1 BE-03 

Trichlorcethene 25.0 W- 25.0 W- M 4 5E-06 muMday 6 OE-03 mg/kUday N/A N/A 7 SE-04 

Vinyl Chlonde 1.00 w- 1.00 ug/L M 7.6E-06 mg/kUday 3 OE-03 mg/kUW N/A N/A 2.5E-05 

Xylenes, Total 454 U@ 454 UQfl M 3 2E-04 wWW 2 OE+OO m!#Udw N/A NIA 1 6E-04 

1 -Methytnaphthalene 19.0 W- 19.0 UQA M 3 5E-05 mQWdaY 2 OE-02 mg/kQldaY N/A NIA 1 BE-03 

2.4.Dimethyiphenol 240 ufl 240 WV- M 4.OE-05 muWday 2 OE-02 mg/kg/day N/A N/A 2 OE-03 

2-Methytnaphthalene 15.0 ug/L 150 w- M 2 QE-05 wWW 2 OE-02 wWW N/A N/A 1 5E-03 

4.Methytphenol 270 W 27.0 UUL M 3 OE-06 mgAg/day 5 OE-03 wWW N/A N/A 6 OE-04 

Beruo(a)anthracene 1.40 W- 1.40 KY’- M 1 7E-05 mg/kUW NA mg/kUW N/A NIA _. 

Benzo(a)pyrene 2.10 W- 2.10 W- M 4.3E-05 mvWdw NA WWW N/A N/A . . 

Benzo(b)fluoranthene 2.40 UgR 2 40 w- M 1.5E-04 wWdw NA mQWdaY N/A N/A . 

Benzo(k)lluoranthene 1 10 WI’- 1.10 UUL M 7 OE-05 w%W NA wWday N/A NIA _. 

Dibenzo(a,h)anthracene 0.460 W- 0.460 W- M 2.5E-05 w&VW NA wklW N/A NIA . . 

Indeno(l,2,3cd)pyrene 1.40 USn 1.40 w- M 5 lE-05 mgWdw NA mwWdw N/A N/A . 

Naphthalene 56.0 UgR 560 UUL M 3.6E-05 wWdw 2 OE-02 wWdaY N/A N/A 1 gE-03 
Antimrxty 104 W- 104 UUL M O.OE+OO wvWW 6 OE-05 wWW N/A N/A . . 

Arsenic 14.5 UUL 14.5 UUL M 0 OE+OO mQWdaY 3 OE-04 mUWdw N/A N/A _. 

Banum 1160 UgA 1160 UUL M 0 OE+OO wsWdw 4 QE-03 mg/kUdw N/A N/A . 

Chromium 50.5 W 50.5 W M 1 2E-06 mg/kg/day 7.5E-05 mg/kUW N/A N/A 1 6E-02 

Lead 11.3 W- 11.3 w- M O.OE+OO vWJay NA wWW N/A NIA _. 

(Total) 2 7E-02 

(1) Medium-Specibc (M) EPC selected for hazard calculation 

(2) Subchronic. 

Total Hazard Index Across Ail Exposure Routes/Pathways 1 2 7E-02 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Unlls 

Reference 

Dose (2) 

Reference 

Dose Umts 

Relerence 

Concentratron 

Reference 

Concentration 

Umts 

Hazard 

Ouobent 

1 I210 1 



TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

ermal Benzene 2.20 

cis- 1.2.Dichloroethene 6.06 
Tetrachloroethene 6 

Trichlotoethene 5.06 
Vinyl Chloride 2.06 

Xylenes. Total 66.3 

I-Methytnaphthalene 3.44 
2,4-Dimethyiphend 33.6 

2Methylnaphthalene 2.66 

I-Methylphenol 6.W 
Benzo(a)anthracene 0.402 

Benzo(a)pyrene 0.514 

Benzo(b)fluoranthene 0 750 

Eenzo(k)Ruoranthene 0.263 
Dibenzo(a,h)anthracene 0.106 

Indeno(l.2.3-cd)pyrene 0.361 

Naphthalene 10.26 
Antimony 2.44 

Arsenic 5.24 

Barium 366 

Chromium 140 
Lead 11.3 

(Total 

(1) Medwm-Specitic (M) EPC selected for hazard calculation. 

(2) Subchronic 

Medium Route 

EPC EPC 

Units Value 

UqR 2.20 

UqR 606 

UqR 6 

UWL 506 

W- 2.06 

w 66 3 

uq/L 3.44 

UWL 33.6 

UWL 2.66 

up/L 6.00 

USn 0 402 

UgR 0.514 

W- 0.750 

u4n 0 263 

uq/L 0.106 

W- 0.361 

W- 10.26 

W- 2.44 

W- 5.24 

w 366 

uq/L 14.0 

ugn 11.3 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2.OE-07 

3 OE-06 

9.OE-06 

2.3E-06 

3.6E-06 

1.6E-04 

1.6E-05 

2.OE-05 

1 5E-05 

1 .SE-06 

&5E-06 

2.2E-05 

7.6E-05 

3 5E-05 

1.2E-05 

2.6E-05 

1 9E-05 

0 OE+OO 

0 OE+OO 

0 OE+OO 

6 OE-07 

O.OE+OO 

Intake 

(Non-Cancer) 

units 

ms/kWW 

v&g/day 

mq/kWdaY 

mp/kWday 

mg/kWW 

mg/kWW 

m@Wdw 

mq/kWW 

mglkW% 

mgkWW 

mg/kWW 

mg/kWW 
mglkglday 

mg/kWdw 

mtisldw 

mq/kWW 

mglkWW 

mg~W% 

mg&WW 
mg/kWdv 
mgkg/day 
mgkWday 

Relerence 

Dose (2) 

3 OE-03 

1 OE-02 

1 .OE-02 

6 OE-03 

3 OE-03 

2 OE+OO 

2 OE-02 

2 OE-02 

2 OE-02 

5 OE-03 

NA 

NA 

NA 

NA 

NA 

NA 

2 OE-02 

6.OE-05 

3 OE-04 

4 9E-03 

7 5E-05 

NA 

Tol 

Relerence 

Dose Units 

mg/kglday 

w/kg/day 
mg/kglday 

wWW 

mg/kWdv 

mg/kWdw 
mg/kWdw 
mglkglday 

mg/kWdw 

mg/kWdw 

m!GWW 
mg/kg/day 

mg/kWday 
mg&glday 

mg/kWdv 
mg/kWW 

m4/kWW 

mg/kWW 
mWWday 

mg/kWW 

mg&Wdw 
mwWdw 

iazard Index 8 

Reterence 

Concentration 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

‘ass All Exposure 

Reference 

Cmcentrahon 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

outeslpathways 

Hazard 

Quobent 

6 6E-05 

3.OE-04 

9 OE-04 

3 BE-04 

1 3E-05 

6 lE-05 

6.6E-04 

9.9E-04 

7 3E-04 

3.OE-04 
__ 

._ 

_- 

._ 

_. 

_. 

9.!iE-04 
__ 

__ 

_. 

6 OE-03 
_. 

1.4E-02 

1.4E-02 

1/2lQl 



TABLE 8.1 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Populalion: Construction Workers 

I I I I I I 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 
EPC 

Value 

Route 

EPC 
Units 

I I I I I 

termal IBenzene 2.00 I ug/L I 2.00 I ug/L mg/kg/day 

mgtkg/day 

mg/kg/day 
mg/kg/day 

mg/kglday 

wkWy 
WWW 
mg/kglday 

wvWW 
mgikglday 

mg/kgIday 

mglkglday 
mg/kgfday 

mgikglday 

mglkglday 
mg/kglday 

mgikglday 

mg/kglday 

mg/kglday 

mgikglday 

mg/kglday 

mgikglday 

5.5E-02 

NA 

5.2E-02 
l.lE-02 

7.2E-01 

NA 
NA 

NA 

NA 

NA 

7.3E-01 

7.3E+OO 

7.3E-01 

7.3E-02 

7.3E+OO 
7.3E-01 

NA 
NA 

1 .SE+OO 

NA 

NA 

NA 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mgikg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mgkg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

3.2E-10 
__ 

1.3E-08 

7.1 E-10 

7.8E-10 

M 5.8E-09 

cis-I ,2-Dichloroethene 33.0 ug/L 33.0 M 8.7E-08 

Tetrachloroethene 31 w- 31 M 2.6E-07 

Trichloroethene 25.0 WL 25.0 u!N- M 6.5E-08 

Vinyl Chloride 1 .oo ML 1 .oo WL M l.lE-09 

Xylenes, Total 454 ug/L 454 ug/L M 4.8E-06 

1 -Methylnaphthalene 19.0 ug/L 19.0 WL M 5.OE-07 

2.4-Dimethylphenol 240 WL 240 ug/L M 5.7E-07 

2-Methylnaphthalene 15.0 WL 15.0 UN- M 4.2E-07 

4-Methylphenol 27.0 w- 27.0 w@- M 4.3E-08. 

Benzo(a)anthracene 1.40 ug/L 1.40 WL M 2.4E-07 

Benzo(a)pyrene 2.10 ug/L 2.10 WL M 6.2E-07 

Benzo(b)fluoranthene 2.40 u!Y- 2.40 w- M 2.2E-06 

Benzo(k)fluoranthene 1.10 WL 1.10 ug/L M 1 .OE-06 

Dibenzo(a.h)anthracene 0.460 ug/L 0.460 ug/L M 3.5E-07 

Indeno(l,2,3cd)pyrene 1.40 UN- 1.40 ug/L M 7.3E-07 

Naphthalene 56.0 UdL 56.0 WL M 5.4E-07 

1 Antimony 10.4 WL 10.4 ug/L M O.OE+OO 

14.5 UN- 14.5 ug/L M O.OE+OO 

1180 WN- 1180 UN- M O.OE+OO I __ 
50.5 ug/L 50.5 ug/L M 1.7E-08 

11.3 11.3 ug/L 
I 

WY- M O.OE+OO 

Total Ris . ,““.-.,. . . . . . ..“.- -..,... “- 

(1) Medium-Specific (M) selected for risk calculation. 

1.8E-07 
4.5E-06 

1.6E-06 
7.3E-08 

2.6E-06 

5.4E-07 

~ O.OE+OO 

Across All EXDOSI 

(mgikg/day) -1 

e Rn,lt~c,Pathwa\re 

- - 

9.5E-06 
0 KF-ffi 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 
Risk 



TABLE 8.2 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

g 

Exposure Potnt: Gross Cove Landfall (Site 8) 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

)ermal Benzene 
cis-1.2-Dichloroethene 

Tetrachloroethene 
Trichloroethene 

Vinyl Chloride 

Xylenes, Total 
1 -Methylnaphthalene 

2,4-Dimethylphenol 
P-Methylnaphthalene 

4Methylphenol 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno(l,2,3cd)pyrene 
Naphthalene 

Antimony 

Arsenic 

Barium 

Chromium 

Lead 

(Total: 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 
Value 

2.20 uq/L 2.20 
6.06 WL 6.06 

6 ug/L 6 

5.06 ug/L 5.06 

2.06 ug/L 2.06 
68.3 WL 68.3 
3.44 ug/L 3.44 

33.6 w- 33.6 
2.66 WL 2.66 

6.00 WL 6.00 

0.402 ug/L 0.402 

0.514 ug/L 0.514 

0.750 WL 0.750 

0.263 WL 0.263 

0.108 ug/L 0.108 

0.361 ug/L 0.361 

10.28 UQtL 10.28 

2.44 WJL 2.44 

5.24 ML 5.24 

386 ug/L 386 

14.0 WL 14.0 

11.3 ug/L 11.3 

(1) Medium-Specific (M) selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 
M 

M 

M 
M 

M 
M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 
(Cancer) 

1 .BE-09 

4.7E-09 
1.6E-08 

4.1 E-09 

6.2E-10 

2.2E-07 
3.2E-08 

2.4E-08 

2.7E-08 
2.8E-09 

2.5E-08 

5.3E-08 
2.4E-07 

8.4E-08 
1.7E-08 

4.OE-08 

3.2E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 
1.2E-09 

O.OE+OO 

Intake 

(Cancer) 

Units 

mgkglday 
mgikgiday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 
mglkglday 

mgikglday 

mglkglday 

wWW 
mgtkglday 

mg/kg/day 

mg/kgiday 
mg/kglday 

mgikglday 

mgikglday 

mg/kglday 

mgikglday 

mgfkglday 

mgfkglday 

mg/kg/day 

mglkglday 

Total Risl 

Cancer Slope 

Factor 

55E-02 
NA 

5.2E-02 

l.lE-02 

7.2E-01 
NA 

. NA 
NA 

NA 

NA 

7.3E-01 
7,3E+OO 

7.3E-01 

7.3E-02 

7.3E+OO 

7.3E-01 
NA 

NA 

1.5E+OO 

NA 

NA 

NA 

cross All Expose 

Cancer Slope 

Factor Units 

(mg/kglday) -1 

(mg/kglday) -1 
(mg/kglday) -1 

(mg/kglday) -1 

(mg/kglday) -1 

(mg/kg/day) -1 

(mglkglday) -1 
(mglkglday) -1 

(mg/kg/day) -1 

(mglkglday) -1 
(mglkglday) -1 

(mgikglday) -1 

OWWday) -1 
(mgi’kglday) -1 
(mg/kg/day) -1 

(mgikglday) -1 

(mglkglday) -1 
(mg/kglday) -1 

(mg/kg/day) -1 

(mglkglday) -1 

(mgfkglday) -1 

(mg/kglday) -1 

Routes/Pathways 

Cancer 

Risk 

1 .OE-10 
__ 

8.4E-10 

4.5E-11 

4.4E-10 
__ 

-- 
__ 

__ 

__ 

1 .BE-OB 

3.9E-07 
1 .BE-07 

6.2E-09 

1.3E-07 

2.9E-08 
-- 

__ 

O.OE+OO 
-_ 

__ 

__ 

7.5E-07 

7.5E-07 



Medun Exposure 
Medium 

roundwater roundwater 

TABLE 9 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

lScenario Timeframe: Future 
Receptor Populalion: Construction Workers 
Receptor Age: Adull 

Exposure Chemical 
Pdnl 

I 

ross Cove Landlill (Site 6) Benzene 
as-1,2-Dichloroelhene 
Tetrachlomethene 
Tlichloroethene 
Vinyl Chloride 
Xylem. Total 
I-Methylnaphthalene 
2.4.Dimethylphenol 
2.Melhylnaphthalene 
4.Methylphenol 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranihene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3cd)pyrene 
Naphthalene 
Antimony 
Arsenic 
Banum 
Chromium 
Lead 

(Tota 

. . . . 3.2E-10 

. . . . . 

. . . . 1.3E-06 
. . . 7.1E-10 

. . . 7.6E-10 

. . . . . . 
. . . . . 

. . . . . . 

. . . . 

. . . . _. 

. ._ 1.6E-07 

. . . 4 SE-06 

. . . . 1 6E-06 

. . . . 7 3E-06 

. . . . 2 6E-06 

. . . 5.4E-07 

. . . . 

. . . 

. . . . . . 

. . . _. 

. . . . . 

--x-- A 
A A 9.5E-06 

Total ;k Across undwater 
Total Risk Across All Media and All Exposure Routes 

T 
Ingestion lnhalatlon Dermal 

Carcinogenic Risk Chemical 

,utes Total 
3.2E-10 lE@nzene 

cis-1 .P-Dichloroethene 
1 3E-06 Telrachlorcelhene 
7.1 E-l 0 Ttichloroerhene 
7 BE-10 Vmyi Chlonde 

. . Xyienes. Total 

. I-Methylnaphthalene 
. 2.4.Dimethflphenol 

. . 2.Methyinaphlhalene 

. . 4.Methylphenol 
1 BE-07 Benzo(a)anlhracene 
4 5E-06 Benzo(a)pyrene 
1.6E-06 Benzo(b)fluoranthene 
7 3E-06 Benzo(k)lluoranlhene 
2 6E-06 Dibenzo(a.h)anlhracene 
5 4E-07 Indeno(l.23cd)pyrene 

. . Naphthalene 
. Antimony 

. . Arsenic 

._ Barium 

. . Chromwm 
. Lead 

9 5E-06 (Total 
9.5E-06 Total 
9.5E-06 

Plimary 
rarget organ 
one Specillec 

Blood 
Liver 
Lover 
LlVer 

Body Weight 
Body Weight 
CNS. Blood 
Body Weight 

CNS 
NA 
NA 
NA 
NA 
NA 
NA 

Body Weight 
Blood 
Skm 

CVS. Fetus 
lone Specific 

NA 

zard Index k 

Non-Carcinogemc Hazard Quotlenl 1 
Ingestion 

. 
. . 
. . 
._ 
. . 
. . 
._ 
. . 
_. 
_. 
. . 
. . 
._ 
. . 
. . 
.- 
._ 
._ 
. 

. . 

._ 

. . 
A 
J All Medi 

nhalatlon 

. 
. 

. . 

. . 

. . 

. . 

. . 
_. 
. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

._ 

. . 

. . 
--x-- 
ld All Exp 

Dermal 

1 4E-04 
6 1 E-04 
1 BE-03 
7 5E-04 
2 5E-05 
1 6E-04 
1 6E-03 
2 OE-03 
1.5E-03 
6.OE-04 

. . 

. 

. . 

. . 
. 

. . 

1.9E-03 
. . 
. . 
. . 

1.6E-02 

A 
2.7E-02 

re Routes 

ixposure 
x~les Tot; 
1 4E-04 
6.1E-04 
l .BE-03 
7 5E-04 
2 5E-05 
1 6E-04 
l .BE-03 
2 OE-03 
1.5E-03 
6.OE-04 

. 
. . 
. 
. 
. . 

. 

1 9E-03 
. . 
. . 
. . 

1 6E-02 

A 
2 7E-02 
2.7E-02 

Total Blood HI 6.1E-04 
Total Liver HI 2.6E-03 
Total CNS HI 

w 

2.6E-03 
Total Sktn HI - - 

l/2101 



TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

1 Non-Carcinogenic Hazard Quotient Carcinogemc R!sk Chemical 

EXpOSura 
outes Total 

1 .OE-10 Benzene 
. cwl.2-Dlchloroethene 

6.4E-10 Tetrachloroethene 
4.5E-11 Tnchloroethene 
4.4E-10 Vinyl Chlonde 

. . Xylenes. Total 

. . I-Methyinaphthalene 

. . 2.4.Dlmethylphenol 

. . 2.Methyinaphthalene 

. . 4.Methylphenol 
1 6E-06 Benzo(a)anthracene 
3 9E-07 Benzo(a)pyrene 
1 6E-07 Benzo(b)tluoranthene 
6.2E-09 Benzo(k)fluoranthene 
1.3E-07 Dlbenzo(a,h)anthracene 
2.9E-06 Indeno(l.23cd)pyrene 

. Naphthalene 
. Antimony 

. Arsenic 

. Banum 

. Chromium 

Exposure Chemical Medium EXpOSUre 
Medium 

iroundwater roundwater 

Point 

I 
IngestIon Dermal 

6.6E-05 
3 OE-04 
9.OE-04 
3 6E-04 
1.3E-05 
6 lE-05 
6.6E-04 
9.9E-04 
7.3E-04 
3.OE-04 

. . 

. . 

. . 

. . 

. . 

. . 

9 5E-04 
. . 
. . 
. . 

6 OE-03 
. . 

1 4E-02 
re Roulas 

:xposure 
wtes Tots 
6 6E-05 
3 OE-04 
9.OE-04 
3 6E-04 
1 3E-05 
6.1 E-05 
6 6E-04 
9.9E-04 
7 3E-04 
3 OE-04 

. . 

. 

. 
. . 

. 

9 5E-04 
. 

. . 

. . 

6 OE-03 

A 
1.4E-02 
1.4E-02 

Primary 
Target Organ 
lone Spaciflec 

Blood 
Liver 
Liver 
Liver 

Body Weight 
Body Wetght 
CNS. Blood 

Body Weight 
CNS 
NA 
NA 
NA 
NA 
NA 
NA 

Body Welght 
Blood 
Skin 

CVS. Fetus 
Jane Speclf~e~ 

NA 

lzard Index AC 

Inhalation Ingestion lnhalatlon Dermal 

Baivene 
cis-1.2.Dichloroathene 
Tetrachloroathene 
Trichloroethene 
Vinyl Chloride 
Xyienes. Total 
1-Methytnaphthalene 
2.4.Dimethylphenol 
2-Methylnaphthalene 
4.Methylphenol 
Benzo(a)anthracene 
Benro(a)pyrane 
Benzo(b)tluoranthene 
Bawo(k)lluoranthene 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Naphthalene 
Antimony 
Arsenic 
Barium 
Chromium 
Lead 

(Total 

. . . l.OE-10 

. . . . . . 

._ . . 64E-10 

. . . . 4 5E-11 
. . 4 4E-10 

. . . . _. 

. . . . . . 

. . _. . . 

. . . . . . 

. . . . . . 

. . . . 1 .BE-06 
. . . 3.9E-07 
. . l.EE-07 

. . . . 6.2E-09 
_. . . 1.3E-07 
_. . . 2 9E-06 
. . . _. 
. . . _. 
. . . . 
. . . . 
. . . _. 
. . . 

A 
-.-.z-- A 7 5E-07 

Total ;k Across I Jndwater 
Total Risk Across All Media and All Exposure Routes 

. . 

. 

. . 

. . 

. . 

. 
. 

._ 

. . 
. 

. . 
_. 
. 

. . 

. 
. 
. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. 

. 

. 
. 

. 

. . 

._ 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. 

. 
. 

Iross Cove Landflll (Site 6) 

. . 
s All Med!, 

. . 
Id All Expc 

Total Blond HI 
Total Lwer HI 
Total CNS HI 
Total Skin HI 



TABLE 10 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Population: Constfuciion Workers 

Receptor Age: Adult 

Medum 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure 
Point 

Gross Cove Landfill (Site 6) 

Chemical Cawnogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lngestm Inhalation Dermal Exposure Primary Ingestion lnhalatlon Dermal Exposure 

Routes Tota Target Organ Routes Tota 
._ . . Benro(a)pyrene . . 4 SE-06 4 5E-06 Benzo(a)pyrene NA 

Benzo(b)fluoranthene . . . . 1 6E-06 1 6E-06 Benzo(b)fluoranthene NA . . . . . . 

Dibenzo(a.h)anthracene - . . . . . . . . 2.6E-06 2 6E-06 Dlbenzo(a.h)anthracene NA 

(Total) - - 6.7E-06 6.7E-06 (Total) . . . . . . . . 

Total Rnk Across Groundwater Total Hazard Index Across All Media and All Exposure Routes - 
Total Risk Across All Media and All Exposure Routes 

l/2/01 



TABLE 10 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS Fof3 copes 

CENTRALTENDENCYEXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

Scenano TImeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium Exposure 
Medium 

iroundwater iroundwater 

Exposure I Chemical 
Point 

I 

toss Cove Landfill (Site 6) Benzene 
cis-1.2.Dichloroethene 
Tetrachloroethene 
Trichlonxthene 
Vlnfl Chloride 
Xyfenes, Total 
I-Methyfnaphthalene 
2.4-Dimethyiphenol 
2-Methyinaphthalene 
4.Methflphenol 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anlhracene 
Indeno(l,2,3cd)#yrene 
Naphthalene 
Antimony 
Anenlc 
Barium 
Chromium 
Lead 

IngestKIn 

. 

. . 
. 
. 
. 
. 

. . 
. 

. . 
. 

. . 

. 
. 
. 

. 

. . 

. . 
. 
. 

. . 
-.lL-- 

Total 

Carclnogemc Risk 

. . 

. . 

. . 

. 

. 

. . 

. . 

. . 

. . 
. 

. . 

. 

. . 
. 

. . 

._ 

. 

. 

. . 

. . 

. 
A 
k Across C 

Dermal 

1 OE-10 
. 

6 4E-10 
4 SE-11 
4.4E-10 

. . 

. 

. 

. 
-. 

1 6E-06 
3 9E-07 
1 BE-07 
6.2E-09 
1 3E-07 
2.9E-06 

. . 
. 
. 

. . 

. . 

A 
7.5E-07 

undwater 
Total Risk Across All Media and All Exposure Routes 

6 4E-10 
4 5E-tt 
4.4E-10 

. . 

._ 
t .6E-06 
3 9E-07 
1.6E-07 
6.2E-09 
1.3E-07 
2 9E-06 

. . 

Tetrachloroethene 
Tnchloroethene 
VI”+ Chloride 
Xylenes, Total 
I-Methylnaphthalene 
2.4.Dlmethylphenol 
2.Methyinaphthalene 
4.Methylphenol 
Benzo(a)anthracene 
Benzo(a)pytene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Dlbenzo(a,h)anthracene 
lndeno(l,2.3-cd)pyre”e 
Naphthalene 
Antwnony 
Anen~c 
Banum 
Chromium 

Non-Carcmogenic Hazard Ouotient 

Pnmary 
Target Organ 
lone Speciflec 

Blood 
LlVer 
Lwer 
Liver 

Body Weight 
Body Weight 
CNS. Blood 
Body Weight 

CNS 
NA 
NA 
NA 
NA 
NA 
NA 

Body Weight 
Blood 
Ski” 

CVS. Fetus 
lone Speclflec 

NA 

Ingestlo” 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. 

. . 
. 
. 

. 
. . 
. . 
. 
. 
. 

lnhalatlon Dermal 

. . 
. 

. 

. 

. 
. 

. . 

. 

. . 

. . 

. . 
. 

. . 
. 
. 

A 

6 fJE-05 
3.OE-04 
9 OE-04 
3.6E-04 
1 3E-05 
6 t E-05 
6 BE-04 
9 9E-04 
7 3E-04 
3 OE-04 

9 SE-04 

6 OE-03 
. 

. . . 1 1 4E-02 
zard Index Across All Media and All Exposure Routes 

Exposure 
outes Tota 
6 6E-05 
3 OE-04 
9.OE-04 
3.6E-04 
1 3E-05 
BlE-05 
BEE-04 
9.9E-04 
7 3E-04 
3 OE-04 

. . 

. . 

. . 

. . 

. . 

. . 

9.5E-04 
-. 
_. 
. . 

it.OE-03 

A 
t .4E-02 
1.4E-02 

Total Blood HI 
Total Liver HI 
Total CNS HI 
Total Skin HI 
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SPENT ACID STORAGE AND DISPOSAL AREA (SITE 15) 



Scenario 

Timeframe 

CurrentiFutun 

Medium 

Groundwater 

Exposure 

Medium 

Groundwater 

Exposure 

Pohlt 

Overburden/Bedrock 

Aquifer 

Ah OverburdenlBedrock 

Aquifer 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SPENT ACID STORAGE AND DISPOSAL AREA (SITE 15) 

NSB-NLDN, GRDTON, CONNECTICUT 

Receptor 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Residents 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Residents 

Receptor Exposure 

Age Route 

Adult Ingestion 

Dermal 

Ingestion 

Dermal 

Ingestron 

Dermal 

Ingestron 

Dermal 

Ingestion 

Denal 

lnhalatron 

Adult 

Adolescents 

Adult 

Chrld 

Adult 

Adult 

Adolescents 

Adult 

Child 

Inhalation 

Inhalation 

on-site/ 
Off-Site 

On-Site 

On-Site 

On-Site 

On-Srte 

On-Srte 

On-Site 

On-Sate 

On-Sate 

On-Site 

On-Site 

On-site 

On-site 

On-Site 

On-site 

On-site 

Type of 

Analysis 

Rationale for Selection or Explosion 

of Exposure Pathway 

&ant Constructron workers may have dermal contact with groundwater during 

&ant excavatron actrvities. 

None Full-time employees are not exposed to groundwater 

None 

None Trespassers do not have contact wrth groundwater 

None 

&ant Groundwater may be used as a potable water source rn the future. 

Ouant. 

None Exposures to a chrld resrdent are less than those for an aduft resident 

None 

None Construction workers exposure via volatilization is expected to be insrgnrficant 

due to drlution with outdoor air. 

None Full-time employees are not exposed to groundwater. 

None Trespassers do not have contact with site groundwater. 

Nme On-site residents may be exposed to volatrle emissions front groundwater 

whale showering. 

None Exposures to a child resident are less than those for an aduft resrdent 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN. GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Scenario Timtram: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Pdnt: Spent Acid Storage and Disposal Ama (Site 15) 

CAS Numbs, Chemical 

Vdatile Organlcs 
79-01-6 rmr;mrmrmm 232 .-. 

SemivolatIle Organlcr 
12012-7 ANTHRACENE 002 

206-44-O FLUORANTHENE 009 

129xwl PYRENE 006 

Risk-Based 

COW 

Rationale for 

Co~~~a;on “,t”:xiey Un,ts ~oyni;a;;wn ,‘:; N;w;c;:r21 “r$l,f:sdrion Sa;i,;;d 
Frequency 

(1, Screening”’ 
screening 

&$Jgc :-gtc c;: C~~omam~~’ 

LeVel”’ 
VllUe Source 

Sekctl.3”‘~~ 

J 16 w- Sl5MW3SOl 3/4 1 16 CTDEP RSR m ASL 

FED-MCL 

CTDEP-MCL 

J 002 J Kn S15MW3S01 l/4 005 0 02 N/A la0 N 2000 CTDEP RSR NO BSL 

N/A FED-MCL 

N/A CTDEP-MCL 

J 0 09 J. u9.k s15MW3S01 II4 01 0 09 N/A 150 N 280 CTDEP RSR NO BSL 

N/A FED-MCL 

N/A CTDEP-MCL 

006 ug/L S15MW3S01 l/4 005 006 N/A 18 N 200 CTDEP RSR NO BSL 
N/A FED-MCL 

N/A CTDEP-MCL 

5 CTDEP-MCL 

7440-70-Z CALCIUM _ 6740 22500 ugn Sl5MW3SOl 4,4 N/A 22500 18sooO N/A NIA CTDEPRSR NO NUT, BKG 

N/A FED-MCL 

N/A CTDEP-MCL 
744047.3 J 121 TV- Sl5MWlSOl 4l4 N/A 121 

N/A CTDEP-MCL 
7440.50-a COPPER 126 J 366 us/L Sl5MW2SOl Y4 68 366 107 140 N 1300 CTDEP RSR NO BSL. BKG 

1300 FED-MCL 

N/A CTDEP-MCL 
7439-89-6 IRON 1430 a6ol KG- Sl5MW3SOl Y4 247 250 6600 28200 BB N NIA CTDEP RSR NO BKG. EPAI 

m FED-SMCL II 

N/A CTDEP-MCL 
7439-92-l 28 J 24 7 us/L Sl5MWlSOl 

NIA CTDEP-MCL 

7439.954 MAGNESIUM 1290 aoao Ka SISMWIDOI 4,4 N/A 8080 191ocQ N/A NIA CTDEPRSR NO NUT, BKG 

NJA FED-MCL 

N/A CTDEP-MCL 
7439-96-5 MANGANESE 31 3 a71 WJ- SlSMWlWl 4/4 N/A a71 117M) m :: NIA CTDEP RSR NO BKG 

B FED-SMCL 

tVA CTDEP-MCL 
7440-020 T- 776 77 6 uen S15MWlSOI l/4 138.344 N 100 CTDEP RSR m ASL 

100 FED-MCL 

100 CTDEP-MCL 

744009-7 POTASSIUM 1600 6610 ue/L Sl5MWIDOl 4l4 WA 6610 708x N/A WA CTDEP RSR NO NUT, BKG 

NIA FED-MCL 

S15MWZSOl 

lf 2 l/2/01 



TABLE 2.1 
OCCURRENCE, MSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSENLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposum Medium: Groundwater 
Exposure Point: Spent Acid Storage and Olspwal Aru (Site 15) 

CAS Number Chemical 

7440-23-5 SODIUM 

7440666 ZINC 

Mlnlmum 
COtlCmtntlOn 

0, 

24600 

296 

N/A 1 CTOEP-MCLI 

5ocQ CTOEP RSR NO 

5000 FED-SMCL 

N/A 1 CTOEP-MCLI 

Mlscellaneour Parameters 
MHw)s.o TOTAL DISSOLVED SOLIDS 146 J 276 J mgR S15MW1001 3/4 10 276 6260 WA N/A CTOEPRSA NO BSL. BKG 

500 FED-SMCL 

N/A CTOEP-MCL 

00046-9 TOTAL SUSPENDED SOLIDS 5 J 60 J mSn S15MWiDOi 3/4 5 60 236 N/A WA CTOEP RSR NO BKG 

NIA FED-MCL 

&@Q&: 

1 Sample and duplrcate are counted as two separate samples v&e” determining the minimum and maximum 

elected concenlralirms 

A shaded value ondiiates that the ~on~e”lral~~n used for weentng exceeds the criterion or background value 

A shaded chemical name indicates that the chemical has been selected as a COC 

2 Values presented are sample-specific quanlitalion limits 

3 The maximum detected ccmcenlratio” is used for screening purposes 

4 95% Upper Tolerance Limit (UTL) 01 stte background data 

5 The risk-based COPC screening level lor tap waler use is presented The value is based on a 

target hazard quotient of 0 1 lor noncarcinogens (denoted wilh a ‘N’ llag) or a” incremenlal cancer 

risk of 1 Eb for carcinogens (denoted wilh a ‘c’ flag) (USEPA. Region IX. November 2ooO) 

6 The chemical 1s selected as a COPC if the maximum detected CcocenlraliOn exceeds the risk-based 

COPC screening level andor a” ARARTBC(s) 

7 Value is lor hexavalenl chromum 

A w 

Sl5MWlWl 

S15MW1SO1 

Sl5MW2SOl 

S15MW2SOl.0 

S15MW3S01 

Definitions 

ARAFUTBC = Applicable or Relevant and Apprcpiiale RequrrementAo Be Considered 

c = carcincgen 

CCC = Chemical 01 Concern 

J = Esltmated Value 

N = Noncarcinogen 

N/A = Not ApplrcaMe 

FED-MCL = Federal MaxImum Conlaminanl Level (USEPA. August 2000) 

FED-SMCL = Federal Secondary Maximum Conlaminant Level (USEPA. Augusl2ooO) 

FED-AL = Federal Action Level (USEPA. August 2ooO) 

CTOEP-RSR = Connecticut OEP Remedialion Standard Regulations. 1996 

CTOEP-MCL = Conneclicul Maximum Contaminant Level 

Rationale CQ& 

For Selection as a COC 

ASL = Above COC Screenng LeveWARAmBC 

For Elimination as a COC 

BKG = Withl” Backgrcund Levels 

BSL = Below COC Screenrng LevellARARITBC 

NUT = Essential Nulnenl 

NTX = NO Toxiaty l”lormat~~” 

EPAI = USEPA Region one does not advccale evaluakon of lhis chemical 

Page 2 012 I12101 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MlGRATlON PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future r Medium: Groundwater 
Er~osure Medium: Groundwater 
E&sure Point: Spen( Acid Storage and Disposal Area (Sib 15) I 

CAS Number 

Rationale for 
Surf~c~~a~er CTDEP Vol. COPC Contaminant 

crtteria“’ Flag Deletion 0, 

Selection”’ 

Volatile Orgrnicr 
179-01-6 [TRICHLOROETHENE 1 232 1 J 1 I6 I u& 1 Sl5MW3SOl 1 314 I I 1 16 1 N/A 1 2340 1 219 [ NO 1 BSL 1 

Semlvdatllc Orpanics 
120-12-7 IANTHRACEN~ I “” -12 1 J 1 002 J Sl5MW3SOl 1 114 005 1 002 1 N/A 1 1lOOOOO 1 N/A I NO I BSL .- , 
206-44-O IFLUORANTI iENE 1 009 1 J 01 009 1 N/A 1 37CQ 1 N/A 1 NO 1 BSL 
129-00.0 IPVRENE I 0.06 I N/A 1 llCXXI0 1 N/A 1 NO 1 BSL 

.__ _ , ugiL Sl5MW2SOl 314 
I 1430 6600 “Elk Sl5MW3Sol 314 

28 J 247 “e/L SI5MWISOI 414 
d 1 1290 6060 Us/L Sl5MWIDOI 4/4 

I 313 671 “Ia 414 

,-- _____ , 
I6 I I 349 I “g/L 1 Sl5MW2SOI-0 ( l/4 

Mlscellaneour Parameters 
ooo-09-O [TOTAL DISSOLVED SOLIDS I 146 1 J I 276 1 J 1 mglL I SISMWIDOI 1 3J4 1 IO 1 276 I 6260 I N/A 1 NA 1 NO 1 BKG 
ooOO6-9 ITOTAL SUSPENDED SOLIDS I 5 1 J 1 60 1 J Img/LI Sl5MWlOOl ( 3l4 I 5 I 60 1 236 1 N/A 1 NA 1 NO 1 BKG 

A shaded value indicates that the concentration used far screening exceeds the crilerirm or background value 
A-shaded chemical name indicates that the chemrcal has been selected ss a COPC 

Footnotes 
I Sample and duplicate are counted as IWO separate SampIeS when delemumng the mmmum and maxlmum 

detected concentrations 

2 Values presented are sample-specific quanlilal~on limits 

3 The meamum detected crnxenlrel~w 1s used for screening purposes 

4 95% Upper Tolerance Limit (UTL) of site background data 

5 Connecticut OEP Surlace Waler Protection criteria 

6 Conneclicul DEP Volatilization cnlena lor resldenlial exposures 

7 The chemical is selected as a COPC il the maximum detected concentration exceeds the 

CTOEP surface waler pro&lion or vdal~lizalion criteria 

Associated Samoles 

S15MWlOOl 

Sl5MWlSOl 

Sl5MW2SQl 

S15MW2SO-0 

Sl5MW3SOl 

ARAFUTBC = Applicable or Relevant and Approptiate RequiremenVlo Be Considered 
C = Carcmgen 
COC = Chermcal d Concern 
J = Eslrmaled Value 
N = Ncmcarcmogen 
NA = Not Applnxble 

For Selecllon as a COPC 

ASL = Above COPC Screening LevellARARTTBC 

For Elimwxslron es a COPC 

BKG = Wrlhrn Background Levels 

BSL = Below COPC Screening LeveUARAPABC 

NTX = No TOXICI,~ InforrnahOn 

lr2iOl 



Trichloroethene 
Cadmium 
Chromium 
Lead 
Nickel 
Silver 
Notes: 

Chemical 
of 

Potential 
Concern 

TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

lpzz2eAY.E;~~;;aterg ( ) 1 
Ex osure Point:S ent Acid Store e Area Site 15 

Units Arithmetic 
Mean 

5.51 
1.11 
53.6 
11.6 
29.0 
303 

: s 
, 05% UCLof Maximum Maximum EPC 

Normal Detected Qualifier Units 
Data Concentration 

13.6 16 UglL 
2.62 3 UglL 
106 121 ug/L 
n” e n-34 7 ug/L - 

un/L 
LJ.cl L’(. I 

67.5 76 
773 615 J ug/L 

’ - The maximum detected and average concentration is used for the RME and CTE sceanrios, respectively per EPA Region I guidance 

‘- IEUBK require the use of the average concentration as the exposure point concentration. 

1/2/o 1 



TABLE 4 1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 
Exposure Point. Spent Acid Storage Area (Site 15) 
Receptor Population: Construction Workers 

Exposure Route 

I I 

Parameter Parameter Definition 

I 

Units 

Code I 

RME RME 
Value Rationale/ I 

CT 

I 

CT 

I 

Intake Equation/ 

Value Rationale/ Model Name 

Dermal 

Relerence 
DAevent Absorbed dose per event mg/cm2-event See Text See Text 

SA Skin Surface Available for Contact Cm2 3600 EPA, 1992 
See Text 

3600 

Notes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1969’ Risk Assessment Guidance lor Superfund. Vol 1’ Human Health Evaluation Manual, Part A. 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996: Risk Assessment Guidance lor Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 

1 
4 

20 
1 

70 
25.550 

365 

2 
10 

70 
25,550 

365 

Reference 
See Text 1 Dermally Absorbed Dose (mgikg/day) 

EPA, 1992 

EPA, 1994 

(1) 
Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1969 
EPA, 1969 

DAevent x EV x EF x ED x SA 

BWxAT 

See text lor calculation of DAevent 



TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population- Adult Residents 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion CGW Chemical Concentration in Groundwater mgn Maxrmum EPA, 1994 Average EPA, 1994 Chronrc Daily Intake (CDI) (mg/kg/day) = 

IR-GW Ingestion Rate of Groundwater L/day 2 EPA, 1994 14 EPA, 1994 
EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 CW x IRGW x EF x ED 

ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 BW x AT 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 25,550 EPA, 1969 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1969 3,265 EPA, 1969 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text See Text See Text Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact Cm2 20,000 EPA, 1992 20,000 EPA, 1992 

EV Event Frequency events/day 1 EPA, 1994 1 EPA, 1994 = 
DAevent x EV x EF x ED x SA 

ET Exposure Time hours/event 0 25 EPA, 1992 0 167 EPA, 1992 BWxAT 

EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 
ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 See text for calculation of DAevent 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 25,550 EPA. 1969 

I AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1969 3,265 EPA, 1969 
Notes: 
(1) - Professinal judgement. 
Sources~ 
EPA, 1969: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Pan A. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996 Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 

1/2/o 1 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Chronic/ Oral !4fD 

Subchronic VidUI? 

Oral RfD 

Units 

Oral to Dermal 

Adjustment Factor (1) 

Adjusted 

Dermal 

RfD (2) 

Units Primary 

Target 

Organ 

Comblned 

unceriain1ymxMyhlg 

Factors 

Sources of RID: Dates of RfD: 

Target Organ Target Organ (3) 

(MMIDDNY) 

Volalik Organic Compounds 

Tnchlorcethene Chronic 1 60E-03 1 mglkglday 1 

S&chronic I 60E-03 I mg!kg/day I 

1IXPA 

10% 

1 60E-03 1 mg/kg/day Liver I NA I EPA IX I 1 i/l/Ml 

1 60E-03 1 mg/kg/day Liver NA Chronic 1 l/1/00 
\ 

Notes Notes 
(1) - USEPA 2ooO (1) - USEPA 2ooO 

(2) RfDdermal = RiDoral x Oral to Dermal Adjustment Factor (2) RfDdermal = RiDoral x Oral to Dermal Adjustment Factor 

(3) For IRIS values date that IRIS was seardwd (3) For IRIS values date that IRIS was seardwd 
For HEAST values. the dale 01 HEAST. For HEAST values. the dale 01 HEAST. 

FOR EPA IX. date 01 PRG Table FOR EPA IX. date 01 PRG Table 

NA = Not Applicable NA = Not Applicable 

IRIS = Integrated Risk Inlormat~cn System IRIS = Integrated Risk Inlormat~cn System 

HEAST= Health Eflects Assessment Summary Tables HEAST= Health Eflects Assessment Summary Tables 

EPA IX = USEPA Regaon IX Preliminary Remed~at~on Goals Table. November 1. 2CC0 EPA IX = USEPA Regaon IX Preliminary Remed~at~on Goals Table. November 1. 2CC0 

Chrcmc = No subchronic value wallable. chronic value IS presented Chrcmc = No subchronic value wallable. chronic value IS presented 

l/2/01 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Oral 

Cancer Slope Factor 

Oral to Dermal 

Adjustment 

Factor (1) 

Adjusted Dermal 
Cancer Slope Factor (2) 

Units Weight of Evidence/ 

Cancer Guideline 
Description 

Source Date (3) 

(MMIDDNY) 

Volatile Organic Compounds 

Trichloroethene I l.lE-02 100% 

lnorganics 

Cadmium NA NA 

Chromium VI NA NA 

Lead NA NA 

Nickel NA NA 

Silver NA NA 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Eflects Assessment Summary Tables 

(1) - USEPA 1998. 

(2) - CSFdenal = CSForat/Oral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, the date of HEAST. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Remediation Goals Table, November 1, 2000. 

I 1 .l E-02 1 (mg/kg-day) -1 1 NA EPA IX 

NA NA Et1 IRIS 

NA NA A IRIS 

NA NA 02 IRIS 

NA NA NA NA 

NA NA D IRIS 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

1 l/01/00 

01/02/01 

01/02/01 

01/02/01 

NA 

01/02/01 

1/2/o 1 



Exposure Medium: Groundwaler 

Receptor Population: Construaion Workers 

Medium 

EPC 

Value 

Medium 

EPC 

Unils 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

lor Hazard 
Calculation (1) 

Intake 

(Non-Cancer) 

16.0 UgR 16.0 ug/L M 2 9E-06 

3.20 w 320 usn M 3 6E-06 

121 ug/L 121 UgR M 2 9E-06 

11.6 w- 11.6 WI- M 0 OE+W 

77.6 w- 77.6 w- M 0 OE+OO 

615 wd 615 Klfl M 0 OE+OO 

(1) Medium-Specitic (M) EPC selected for hazard calculation. 

(2) Subchronic. 

TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

6 OE-03 

2 5E-05 

N/A 

N/A * 

Total Hazard Index Across All Exposure 

Reference 

Concentratton 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

loute?JPathways 



Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Rwte 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

benal Trtchloroethene 

Cadmium 

Chromium 

Lead 

Nickel 

Silver 

(Total) 

5.51 w’- 
1.11 w’- 
53.6 KY- 
11.6 w’- 
29.0 w 
303 w- 

5 51 W- M 1.4E-06 

111 w- M 1.9E-06 

53.6 WG M 1.4E-06 

11.6 UgR M 0 OE+OO 

29 0 W- M O.OE+OU 

303 WL M 0 OE+OO 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Subchronic 

TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

I 
6OE-03 1 mg/kglday 1 N/A I N/A ?iqizz~ i 1 ; 

Total Hazard Index Across All Exposure Routes/Pathways 

1 9E-02 
__ 

_. 

1 I210 1 



TABLE 7 3 

CALCULATION OF NON-CANGER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

IScenario Tlmettame: Future 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentration 

U”lfS 

Hazard 

Quotient 

lgestion Trichloroethene 16.0 w’- 16.0 ugn M 4 4E-04 wWdw 0006 wW% N/A N/A 7.3E-02 
Cadmium 3.20 uq/L 3.20 w U 0 6E-05 mg/kg/day 0 0005 WWJw N/A N/A l.BE-01 

Chromium 121 w 121 w- M 3 3E-03 WWdaY 0.003 wWdw N/A N/A 1 lE+OO 
Lead 11.6 w- 11 6 ug/L M 3 2E-04 wW% NA wWW N/A N/A . . 

Nickel 77.6 WL 77.6 UqR M 2.1 E-03 wWW 0 02 wWW N/A N/A 1 lE-01 
Silver 615 us/L 615 WR M 1 7E-02 w%W 0005 wWW N/A N/A 3.4E+OO 

4.6E+OO 

lermal Trichlotoethene 16.0 UgR 160 w’- M 5.6E-05 wWday 6 OE-03 w%W N/A N/A 9 3E-03 
Cadmium 3.20 w- 3.20 ugn M 2.2E-07 WWW 2 5E-05 wWW N/A N/A 6 6E-03 

Chromwm 121 wa 121 WL M 1.7E-05 WWJw 7.5E-05 WWW N/A N/A 2.2E-01 

Lead 11.6 w 11 6 co- M O.OE+OO WWW NA wfk#w N/A N/A _. 
Nickel 77.6 KY’- 77.6 w’. M 0 OE+OO wWW 6 OE-04 mg/kg/W N/A N/A _. 
Silver 615 ue 615 w M 0 OE+OO w%VdaY 2 OE-04 wWdw N/A N/A . . 

(Total) 2.4E-01 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

(2) Subchronic. 

Total Hazard Index Across All Exposure Routes/Pathways 1 5.1E+tX 1 

1/2/o 1 



TABLE 7 4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GAOTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population Adult Residents 

Exposure 

Route 

Chemical 

01 Potential 

CO”Cf%” 

lgestion Trichlotoethene 

Cadmium 

Chromium 

Lead 

Nickel 

Silver 

lermal Trichloroethene 

Cadmium 

Chromium 

Lead 

Nickel 

Silver 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

5.51 w- 5.51 

1.11 w- 1.11 

53.6 UgR 536 

11.6 USn 11.6 

29.0 w- 29.0 

303 US@ 303 

5.51 ug/L 5.51 

1.11 USn 1.11 

53.6 ug/L 536 

11.6 upll 11.6 

29.0 ugll 29.0 

303 w- 303 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Subchronic. 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Relerence 

Dose (2) 

M 7 lE-05 wWday 0006 

M 1 4E-05 WWdaY 0 ccl05 

M 6 9E-04 mgkglday 0003 

M 1.5E-04 mgrkglday NA 

M 3 7E-04 mg/kglday 0 02 

M 3 9E-03 mgikglday 0005 

M 3.7E-05 

M 1 5E-07 

M 1 lE-05 

M 0 OE+OQ 

M 0 OEtOO 

M O.OE+OO 

6 OE-03 

2 5E-05 

7.5E-05 

NA 

8 OE-04 

Z.OE-04 

Tot 

N/A NIA 7.6E-01 

l.lE+OO 

N/A NIA 6 ZE-03 

GE1 E 1 i 1;; 
iazard Index Across All Exposure Routes/Pathways 

l/2/0 1 



Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Dermal Trichloroethene 

Cadmium 

Chromium 

Lead 

Nickel 
Silver 

(Total) 

16.0 4 
3.20 w- 
121 ug/L 
11.6 w- 
77.6 WL 
615 ug/L 

(1) Medium-Specific (M) EPC selected for risk calculation 

TABLE 8.1 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Medium: Groundwater 
Exposure Medium: Groundwater 

Spent Acid Storage Area (Site 15) 
Receptor Population: Construction Workers 

Receptor Age: Adult 

Route 
EPC 

Value 

Route 
EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 
M 

r 

M 

M 
M 

Intake 

(Cancer) 

4.1 E-08 

5.4E-10 

4.1 E-08 

O.OE+OO 

O.OE+OO 
O.OE+OO 

Intake 

(Cancer) 

Cancer Slope 

I 

Cancer Slope 

I 

Cancer 

Factor Factor Units Risk 

mg/kg/day NA (mg/kg/day) -1 

Total Risk Across All Exposure Routes/Pathways 

- - 

4.6E-10 

4.6E-10 

l/2/01 



TABLE 8.2 
CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Spent Acid Storage Area (Site 15) 

Receptor Population: Construction Workers 
Receotor Aae: Adult 

Exposure 

Route 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Dermal Trichloroethene 

Cadmium 
Chromium 

Lead 
Nickel 

Silver 

(Total) 

5.51 
1.11 

53.6 
11.6 

29.0 

303 

(1) Medium-Specific (M) EPC selected for risk calculation 

EPC 
Value 

5.51 

1.11 

53.6 
11.6 

29.0 

303 

Route 

EPC 
Units 

ug/L 
w- 

FM- 

w- 
WL 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.4E-09 mglkglday l.lE-02 bwkdday) -1 4.9E-11 

M 4.7E-11 mgikgiday NA (mg/kg/day) -1 - - 
M 4.6E-09 mg/kg/day NA (mg/kg/day) -1 - - 
M O.OE+OO mgikglday NA (mgfkglday) -1 - - 
M O.OE+OO mg/kg/day NA (mg/kg/day) -1 - - 
M O.OE+OO mg/kglday NA (mg/kg/day) -1 - - 

4.9E-11 

Total Risk Across All Exposure Routes/Pathways 4.9E-11 

l/2/01 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residents 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Value 

Medium 
EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Zalculation (1) 

ingestion Trichloroethene 16.0 ug/L 16.0 w- 

Cadmium 3.20 WL 3.20 w- 
Chromium 121 WY- 121 WL 

Lead 11.6 ug/L 11.6 ug/L 

Nickel 77.6 WL 77.6 ug/L 
Silver 615 WL 615 ug/L 

Dermal Trichloroethene 

Cadmium 

Chromium 
Lead 

Nickel 

Silver 
(Total) 

16.0 ug/L 16.0 WL 

3.20 wd- 3.20 WL 

121 WY- 121 w- 
11.6 ug/L 11.6 UN- 

77.6 us 77.6 w- 

615 ug/L 615 WL 

M 

M 

M 
M 

M 
M 

M 

M 

M 
M 

M 

M 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Intake 

(Cancer) 

1.9E-04 

3.8E-05 
1 4E-03 

1.4E-04 

9.1 E-04 
7.2E-03 

2.4E-05 

9.4E-08 

7.1 E-06 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 
Units 

mg/kglday 
mglkglday 

mgikglday 

mg/kglday 

mg/kglday 
mg/kglday 

Cancer Slope 

Factor 

0.011 
NA 

NA 

NA 

NA 
NA 

Cancer Slope 

Factor Unrts 

(mgikg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mgikg/day) -1 
(mg!kg/day) -1 

(mgkglday) - 1 

I 
mglkgfday l.lE-02 (mg/kg/day) -1 

mg/kg/day NA (mg/kg/day) -1 

WWday NA (mg/kg/day) -1 

mglkglday NA (mglkg/day) -1 

mgikglday NA (mg/kg/day) -1 

mgikglday NA (mg/kg/day) -1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.lE-06 
__ 

_ _ 

- _ 

_- 
__ 

2.1 E-06 

2.6E-07 
__ 

-_ 
_ . 

__ 

2.6E-07 

2.3E-06 

ll2iOl 



TABLE 8.4 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residents 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

igestion Trichloroethene 5.51 UN- 5.51 w- M 

Cadmium 1.11 WL 1.11 w$- M 

Chromium 53.6 &a- 53.6 WL M 

Lead 11.6 UN- 11.6 ug/L M 

Nickel 29.0 ug/L 29.0 ug/L M 

Silver 303 WYL 303 WL M 

lermal Trichloroethene 5.51 ug/L 5.51 ug/L M 

Cadmium 1.11 WL 1.11 ug/L M 

Chromium 53.6 ug/L 53.6 ug/L M 

Lead 11.6 UtYL 11.6 WL M 

Nickel 29.0 UN- 29.0 ug/L M 

Silver 303 WL 303 ug/L M 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Intake 

(Cancer) 

9.1 E-06 

1 EE-06 
E.EE-05 

1.9E-05 

4.8E-05 

5.OE-04 

1.3E-06 

4.4E-09 
4.2E-07 

O.OE+OO 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 
Units 

Cancer Slope 

Factor 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 
mg/kg/day 

mg/kg/day 

0.011 
NA 

NA 

NA 

NA 

NA 

1 .l E-02 

NA 
NA 

NA 

NA 

NA 

Cancer Slope 
Factor Units 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

Cancer 

Risk 

1 .OE-07 
__ 

_- 

-_ 
__ 

__ 

1 .OE-07 

1.5E-08 
_ _ 

__ 

__ 

_ _ 

_- 

1.5E-08 
l.lE-07 

l/2/01 



TABLE 9 1 
SUMMARY OF RECEPTOR RISKS AN&HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

lScenario T~melrame Future 
Receptor Population Construclion Workers 
Receptor Age Adult 

I I I I I I I I 

Medium EXpCLSUre 
Point 

Chemical Carcinogemc Risk I Chemical 
I 

Non-Carcmogenic Hazard Cluolient 
I 

Groundwater Groundwater Spent Acid Storage Area (Site 1.5) Trichlorwthene 
Cadmium . . 

Chromium 
Lead 
Nickel 
Silver . . 

(Total) 
Total RI? 

+i-i-eT 
.k Across Groundwater 

Tolal Risk Across All Media and All Exposure tioutes 

wtes Tota 
4 6E-10 ~Trichloroethene 

. Cadnwm 
. Chromium 

Lead NA . 

Nickel Body Weigtht 
. . Sliver Skin . . 

4 6E-10 (Total) 4 OE-02 4 OE-02 

46E-10 Total Hazard Index Across All Media and All Exposure Routes 4 OE-02 
] 46E-IO 

Total Skin HI 
Total Lwer HI 

Total Kidney HI 
Total Body Wetght HI 

lr2lOl 



TABLE 9 2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timelrame Future 

Receptor Population Construction Workers 

Receptor Age Adult 

I Medium I Exposure I Exposure I Chemacal I Carcmqenic Risk I Chemical 

Groundwater 

Medium 

Groundwater 

Ptirll 

IngestIon lnhalatwx Dermal Exposure 

Routes Total 

Spent Acid Storage Area (8te 15) Tnchloroethene . . 4 9E-11 4 9E-11 Tnchlorcethene 

Cadmium . . Cadmium 

Chrcmaum . Chromwm 

Lead . . . Lead 

Nickel Nickel 

Silver . Sdver 

(Total) - - 4 9E-11 4 9E-11 (Total 

Total Rusk Across Groundwater 4 9E-11 Total 

Tplal Risk Across All Media and All Exposure Routes 4 9E-11 

Non-Carcinogens Hazard Ouot~enl 

Total Sktn HI 

Total Lwer HI 

Total Kadney HI 

Total Body Welght HI 

l/+2/01 



TABLE 9 3 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame Fulure 

Receptor Population Adult Residents 

Receptor Age Adull 

I I I I I 

Medium Exposure Exposure 

Medium Point 

Chemical 

t- 
Ingestlo” 

Grwndwater 
I 

Grwndwater 
I I 

Spent Acid Slotage Area (Site 15) Tnchloroethene 2 IE-06 

Cadmium . . 

Chromium 

Lead 

Nickel . . 

Sliver . 

(Total) 2 1 E-06 

Total 

Carcmogenc Rjsk 
I 

Chemical 

lnhalatlon 1 Dermal 1 Exposure 

NO185 

Total Risk Across All Media and All Exposure Routes 

(1) Inhalation nsk is assumed lo be equal to risk from ingestton for vdatiles 

Non-Carcinogemc Hazard Duotent 

None Speclfled 1 lE+OO 

NA c Body Wagthi 1 IE-01 

Skin 3 4E+00 

4 BE+00 

uzard Index Across All Medl 

. . 1 BE-01 

1 3E+00 
. 

. . 1 IE-01 

Total Sktn HI 

Total Lwer HI 

Total Kidney HI 

Total Body Welghl HI 

l/2/01 



TABLE 9 4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame Future I 
Receptor Population Adult Residents 

Receplor Age Adull 

I Medium I EXpposUfE I Exposure I Chemical I Carcinogenic Risk I Chemical I 
Non-Carcinogenic Hazard Ouotlenl 

Groundwater 

Medium 

Groundwater 

Poinl 

Ingestion lnhalallon Dermal Exposure Pnmary Ingestion Inhalation Dembd Exposure 

Routes Total Target Organ Rwtes Tot: 
Spent Acid Storage Area (Site 15) Trichlorcmlhene 1 OE-07 1 OE-07 1 5E-06 2 IE-07 Trichloroelhene Liver 1 2E-02 1 2E-02 6 2E-03 3 OE-02 

Cadmium . . . . Cadnwm Kadney 2 6E-02 5 9E-03 3 4E-02 
Chromium . . . . . . Chromum None Speaked 2 3E-01 -. 1 5E-01 3 lx-01 

NOl0S 

(1) - lnhalalon risk is assumed lo be equal lo nsk from ingeslicn for vdaliles 

Lead 

Nuzkel 

Silver 

. . . . Lead NA . . 

. . . . . Nickel Body Welglhl 1 9E-02 1 9E-02 
. . . . . . swer Skin 76E-01 7 6E-01 

(Total) 1 OE-07 1 OE-07 1 5E-06 2 1 E-07 (Total) 1 lE+M) 1 2E-02 1 6E-01 12EtOO 

Total Risk Across Groundwaler 2 IE-07 Total Hazard Index Across All Medaa and All Exposure Rwtes 1 2E+00 

Tolal Risk Across All Media and All Exposure Routes 2 IE-07 

Total Skin HI 7 6E-01 

Total Liver HI 3 OE-02 

Total Kidney HI 

a 

3 4E-02 

Total Body Weaghl HI 1 9E-02 



TABLE 10 1 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Trmelrame Future 

Receptor Populalron Construction Workers 

Receptor Age Adult 

I I I I 

I t&drum I EXpOSUre I Exposure I Chemical 

Groundwaler 

Medium 

Grwndwaler 

Pant 

Spent Acrd Storage Area (Srle 15) Tnchlorwlhene 

Cadmrum 

(Total 

Carcmgenrc Rusk Chemfcal 

Ingestron lnhalalron Dermal Exposure 

Routes Total 

. 

. . 46E-10 4 6E-10 Tnchlorcahene 
. . Cadnwm 

Chronnum 

Lead 

Nickel 

Sliver 
. . 1 46E-10 46E-10 (Total 

Total Rrsk Across Groundwaler 4 6E-10 Total 
- ^_ .^ 

Non-Carcinogenc Hazard Quollent 

Prrmary Ingestron lnhalalton Dermal ExpOS!JIR 

Target Organ Routes Total 

Lrvl?r I 1 48E-04 1 46E-04 

&ktn - 
. ) 40E-02 1 40E-02 

nrard Index Across All Media and All Exposure Routes 1 40E-02 

Tolal Skrn HI 

Total Liver HI 

Total Kidney HI 

Total Body Werght HI 



TABLE 10 2 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Scenano Timeframe Future 

Receptor Population: Ccmslruclion Workers 

Receptor Age. Adult 

Exwxure I Exwsure I Chemical I Carcmxtenic Rusk I Chembcal 

Medium 

irwndwaler 

bcint 

Ingestron lnhalalron Dermal Exposure 

Rwles Total 

Spent Acrd Storage Area (Ble 15) Trichlorcelhene . . . 1 49E-11 1 49E-11 Tnchloroelhene 

Cadmrum . . . . . . Cadmwm 

Chrcinium . . Chromium 

Lead Lead 

Nickel . . . . . . Nrckel 

Silver . . . . . . . Sliver 

(Total) -. . . 4.9E-11 4 9E-11 (Total 

Total Risk Across Groundwater 4 9E-11 Total t 

Total Rusk Across All Media and All Exposure Routes 4 9E-11 

Ncn-Carcmogenic Hazard Quotient 

Dernwl I Exposure 

7 6E-04 7 6E-04 

1 9E-02 1 9E-02 
. . 

. . . 
. . 1 20E-02 1 20E-02 

!ard Index Across All Media and All Exposure Routes 1 ZOE-02 

Total Skin HI 

Tolal Liver HI 

Total Kidney HI 

Total Body Werghl HI 

l/?/O1 
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TABLE 10 4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCYEXPOSURES 

NSB-NLON. GROTON. CONNECTICUT 

Scenario Trmelrame Future 

Receptor Population Adult ResvJents 

Receptor Age Adult 

Medium 

Grwndwaler 

Exposure 

Medrum 

Groundwaler 

Dermal [ Exposure 

Exposure chemical Carcinogenrc Rusk Chemrcal Non-Carcinogenic Hazard Ouotrent 

Point 

Ingestion Inhalation Dermal Exposure Pnmary Ingestion Inhalation 

Routes Total Target Organ 

Spent Acid Storage Area (Sle 15) Trichloroelhene 1 OE-07 I OE-07 1 5E-06 2 IE-07 Tnchloroelhene Lrver 1 2E-02 1 2E-02 

Cadmrum . . Cadmum Kidney 26E-02 - 

Chrcunruti . . Chromrum Ncne Speaked 23E-01 

Lead . . . Lead NA 

Nickel 

Sdver 

5 9E-03 3 4E-02 

1 5E-01 3 8E-01 
. 

. 1 9E-02 . . . Nrckel Body Weiglht 1 9E-02 - - 

. . . Srlver Skrn 7 6E-01 . 1 76E-01 

(Total) 1 OE-07 1 1 OE-07 1 1 5E-08 2 IE-07 (Total) 1 lE+CO 1 12E-02 1 16E-01 1 12E+OO 

Total Risk Across Groundwaler 2 IE-07 Total Hazard Index Across All Medta and All Exposure Routes I 1 2E+OO 

N&S 

(1) lnhalalicm risk is assumed lo be equal lo risk from ingestton lor vdaliles 

Total Risk Across All Medra and All Exposure Routes 1 2 lE-07 ] 
Total Skm HI 7 8E-01 

Total Lrver HI 3 OE-02 

Total Kidney HI 3 4E-02 

Total Body Werght HI 1 9E-02 

1 I210 1 



HOSPITAL INCINERATORS (SITE 16) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

HOSPITAL INCINERATORS (SITE 16) 

NSB-NLON. GROTON, CONNECTICUT 

SCWlarlO 

Timeframe 

:urrenVFuture 

Future 

Medium Exposure 

Medium 

Surlace Soil Surtace Soil 

Air 

subsurface Soil subsurface Soil 

Air 

Surface Soil Surface Soil 

Air 

;ubsurface Sorl 

Air 

Exposure 

Point 

Surface Soil 

Surface Soil 

Subsuriace Soil 

Subsurface Soil 

Surlace Soil 

Surface Soil 

Subsurlace Soil 

Subsurface Soil 

Receptor 

Population 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Construaion 

Workers 

Full-lime 

Employees 

Trespassers 

Constructirm 

Workers 

Adult Ingestion On-Site Quant Construction workers may have contact wrth surlace solI dunng excavation 

Dermal On-Site Quant aclwities. 

Adult Ingestion On-Site Quant Full-bme employees may crmlacl surlace soil during normal work actiwlies 

Dermal On-Site Quant 

Addescents Ingestion On-Site &ant Trespassers may be exposed lo surface soil while al the site 

Dermal On-Site Quant 

Adult Inhalation On-srte None No COCs were idenlifred in surface so11 for the mhalalon pathway 

Full-lime 

Employees 

Trespassers 

Adult Inhalation On-site None No COCs were rdenlifred in surface so11 for the mhalalion pathway 

Adolescents Inhalation On-Site None No COCs were Identified in surfa.% soil for the mhalalicn pathway. 

Construction 

Workers 

Full-lime 

Employees 

Trespassers 

Construclion 

Workers 

Full-lime 

Adult Ingestion On-Site Ouant Construction workers may have contact with subsurlace soil during excavabon 

Dermal On-Site Quant activities 

Adult Ingestron On-Site None Full-time employees are nol exposed to subsurface soil. 

Dermal On-Site None 

Adolescents Ingestron On-Site None Trespassers are not exposed lo subsurface soil 

Dermal On-Site None 

Aduil Inhalation On-site Quant Constructron workers may be exposed lo lugili;e dust and vdalrle 

emissions dunng construction atiivilies 

Adult Inhalalron On-site None Full-time employees are not exposed to subsurlace soil 

Employees 

Trespassers Adolescents Inhalation On-Site None Trespassers are not exposed lo subsurface soil. 

Residents 

Residents 

Residents 

Child 

Adult 

Child 

Aduli 

Child 

Adult 

Ingestion 

Dermal 

Ingestion 

Dermal 

lnhalalron 

lnhalabon 

Ingestion 

Dermal 

Ingestton 

On-Site 

On-Site 

On-Site 

On-Site 

On-site 

On-site 

On-Site 

On-Site 

On-Site 

Quant Child residents may contact surface SMI 

Quant 

Quant Adult residents may contact surface soil 

Quant 

Quant Child residents may be exposed to lugitive dust and volatile emissions 

from surtace soil. 

Quant Adult residents may be exposed to fugitive dust and volatile emiswns 

from surface soil. 

Quant Child residents may contact subsurtace soil that has been brought lo the 

Quant surface 

Quant Adult residents may contact subsurface soil that has been brought to the 

Residents Child 

Adult 

Dermal 

Inhalation 

Inhalation 

On-Site 

On-site 

On-site 

Ouant surlace 

Ouant Child residents may be exposed lo fugitive dust and volatile emissions 

from subsurface soil that has been brought lo the surface. 

&ant Adult residents may be exposed to fugitive dust and vdalrle emissrons 

I from subsurface so11 that has been brought lo the surface. 

1/2/o 1 



TABLE 2.1 

OCCURRENCE, OISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
DIRECT CONTACT EXPOSURE SCENARIOS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timetrame: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposum Paint: Hospital Incinerator (Site 16) 

CAS 
Number 

Chemical 
concentration 

Frequency Range 01 Nondetects’2’ Used lor 
concentration 0 Screening’=’ I 

Dbxin*urzms 
35622-46-9 i.2.3.4.6.7,6-HPCDD 

67562-39-4 1.2,3,4,6,7,6-HPCDF 

57117-41-6 1.2.3.7.6-PECDF 

57117-31-4 2.3.4.7.6.PECDF 

51207-31-9 2.3.7.6.TCDF 

3268-67-9 ccDD 

39001-02-O OCDF 

37671-W-4 TOTAL HPCDD 

36996-75-3 TOTAL HPCDF 

55684-94-l TOTAL HXCDF 

30402-l 5-4 TOTAL PECDF 

4 1903-57-5 TOTAL TCDD 

55722-27-5 TOTAL TCDF 

0 000007 oOQo12 m&Q S16SBO70001 5r7 ooocoo19-ooM)oo31 1 2E-04 NA 39E-04 C NA SSL-INH NO BSL 

CTRESSOIL 

00Omca1 003CQO54 mg/kg S16SSOl 37 0 OOvOcO2 1 0 oomo33 5 4E-06 NA 39E-04 c NA SSL-INH NO BSL 

CTRESSOIL 

oOmJOO21 ommoO21 m@kg S16SBO5OCOl r/7 ooocmo11-owMxnJ37 2 lE-07 NA 78E-05 C NA SSL-INH NO BSL 

CTRESSOIL 

0 OCilOOf136 0 OOoooO36 rnQlkQ s16sBo5Ow1 I/7 0 0OcmO11~ 0 00000036 3 SE-07 NA 76E-06 c NA SSL.INH NO BSL 

CTRESSOIL 

0Oam16 OocKm16 mgikg S16SBO50001 1n 000cmO013-000000058 1 BE-06 NA 39E-05 C NA SSL-INH NO BSL 

CTRESSOIL 

000011 0.029 mg/kg S16SBO7Mx)l 7r7 2 9E-02 NA 39E-02 C NA SSL-INH NO BSL 

CTRESSOIL 

0 ooooo29 0000012 J me/kg Sl6SSOl 3J7 0 00000013 0 0000003 1 2E-05 NA 39E~02 C NA SSL-INH NO BSL 

CTRESSOIL 

oofm2 oOco22 "IQ&Q S16SBO70001 97 0 0000019 0 OccoO31 2 2E-04 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

OCOCCM41 OOOOJO54 rng/kQ S16SSOl 5l7 0 0Ocn3002 1 0 OOcoOo33 5 4E-06 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

00000021 0 oOmJ31 mQJkg s16sBolOcol 2l7 0 00ooo01 .o 0000011 3 lE-06 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

0 MxxM23 0 oOOm4 nqkg S16SBO50001 2r7 0 00000011 0 mOcoo2 4 OE-06 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

0 oOOOoo54 J 0 oocooo54 J "IQ&Q 51658030001 l/7 0 OW00016 0 COOMM65 5 4E-07 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

ooooom9 0 0000022 "lg/kQ S16SBO50001 2i7 0 00000013 0 00000056 2 2E-06 NA NA NA SSL-INH NO NTX 

CTRESSOIL 

Volatile Organicr 
76.933 P-BUTANONE 0003 J 0005 J mq’kg Sl6SBO30001 5i7 001.0012 0005 NA 730 N NA SSL-INH NO BSL 

500 CTRESSOIL 

67-64-l ACETONE 0 037 0 16 J mg/kQ SIGSSOI 2/7 0 01 - 0 067 016 NA 160 N IOOOOO SSL-INH NO BSL 
500 CTRESSOIL 

106-66-3 TOLUENE 0001 J 0003 J ",Q,%Q 51658030001 4l7 0005-0006 0003 NA 52 N 650 SSL-INH NO BSL 

500 CTRESSOIL 

Semivolatile Drganicr 
206-96-6 ACENAPHTHYLENE 0044 J 0 099 J mgkg S16SBO50001 2/7 017-02 0 099 NA 370”’ N NA SSL-INH NO BSL 

1OCQ CTRESSOIL 

12012-7 ANTHRACENE 0 025 J 0 025 J mmQ SIBSSOl 1” 017-065 0 025 NA 2200 N NA SSL-INH NO BSL 

1000 CTRESSOIL 

56-55-3 BENZO(A)ANTHRACENE 0 022 J 041 J m@cg S16SBO50001 37 019.02 041 NA 062 C NA SSL-INH NO ESL 

1 CTRESSOIL 

50.3.6 w, 002 J 033 J ITQkQ S16SBo50001 5l7 019.02 0 33 NA , II. -c NA SSL-INH d ASL 
1 CTRESSOIL 

205-99-2 BENZO(B)FLUORANTHENE 0 05 J 0 26 J mg/kg S16SBO50001 4n 017-02 026 NA 062 C NA SSL-INH NO BSL 

CTRESSOIL 

191-24-Z BENZO(G.H.I)PERYLENE 0 024 J 036 J "VJkQ Sl6SBO5ooOl 37 019.02 0 36 NA 230”’ N ;A SSL-INH NO BSL 

1000 CTRESSOIL 

207-06-9 BENZO(K)FLUORANTHENE 0 039 J 026 J mgkQ S16SBO5OOOl 4/7 017-02 0 26 NA 62 C NA SSL-INH NO BSL 

04 CTRESSOIL 
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TABLE 2.1 
OCCURRENCE, OISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN. SURFACE SOIL 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: CurrenVFuture 
Medium: Sutface Soil 
Exposure Medium: Surtace Soil 
Exporurr Point: Hospital Incinerator (Site 16) 

I I I I 
65-65-O BENZOIC ACID 0 18 J 0 16 

65-68-7 BUTYLBENZYLPHTHALATE 002 J 0 02 

216-01-9 CHRYSENE 0 026 J 0 52 

53-70-3 DIBENZO(A.H)ANTHRACENE 0049 J 0 049 

206-44-o FL;ORANTHENE 0041 J 063 

193-39-5 INDENO(l.2.3-CD)PYRENE 0 02 J 026 

65-01-6 PHENANTHRENE 0 035 J 023 

129-w-o PYRENE 0047 J 0 72 

Msxlmum 
Oualiller 

J 

J 

J 

J 

J 

J 

Concentration 
Range of Nondetects! 

in 017.085 

37 019-02 

li7 017-065 

5l7 019-02 

Far? 019.02 

5n 019.02 

5n 019-02 

0 18 NA 10000 N NA SSL.INH 

1000 CTRESSOIL 

002 NA 1200 N 930 SSL-INH 

iOCQ CTRESSOIL 

0 52 NA 62 C NA SSL-INH 

64 CTRESSOIL 

0 049 NA 0062 C NA SSL-INH 

1 1 ICTRESSOIL 

063 1 NA 1 230 N 1 NA 1 SSL-INH 

Contaminant 

PestlclaeYts;L1s 

72-54-6 4.4’.DDD 0 0024 0 0024 mg/kg S16SBO7OtXl l/7 0 00076 - 0 0016 0 0024 NA 24 C NA SSL-INH NO BSL 

26 CTRESSOIL 
72-55-9 4,4,-DDE 0 0022 J 0.0047 J m@q S16SB070001 2r7 00014-00016 0 0047 NA 17 C NA SSL-INH NO BSL 

18 CTRESSOIL 
50-29-3 4.4’.DDT 00015 J 00041 mg,tq S16SBO70001 316 00014-00016 0 0041 NA 17 C NA SSL-INH NO BSL 

16 CTRESSOIL 
5103-71-9 ALPHA-CHLORDANE 000051 J 0ooo51 J mg/kg Sl6SBO70031 l/7 0 00039 - 0 00065 000051 NA 16 C 20 SSL-INH NO BSL 

049 CTRESSOIL 
12672-29-6 ARWLOR-1246 0 006 J 0006 J m&Q S16SB070001 l/7 0007-00063 0 006 NA 022 c NA SSL-INH NO BSL 

1 CTRESSOIL 
12789-03-6 GAMMA-CHLORDANE oOQ42 00042 mQ,lcQ S16SBO7ooO1 l/7 0 00039 0 00065 0 0042 NA 16 C 20 SSL-INH NO BSL 

049 CTRESSOIL 

4700 CTRESSOIL 
7440-41-7 BERYLLIUM 023 J 027 mgkg S16SBO5O’Xll 2/7 0 35 0 74 027 0 72 15 N 13a.l SSL-INH NO BSL,BKG 

2 CTRESSOIL 
7440-70-2 CALCIUM 560 J 47ooo J mrykg S16SB060001 7/7 47000 -m NA NA SSL-INH NO NUT 

NA CTRESSOIL 
7440-47-3 CHROMIUM 4.9 23 mgkg sl6sBO6cal 5/7 89-97 23 30 ‘0’ c 270 SSL-INH NO BSL 

100 CTRESSOIL 
7440-46-4 COBALT 4.9 78 me/ka SIGSSOI 3n 46-91 NA SSL-INH NO BSL 

NA CTRESSOIL 
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TABLE 2.1 

OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN. SURFACE SOIL 
DIRECT CONTACT EXPOSURE SCENARIOS 

NSB-NLON, GROTON, CONNECTICUT 

1Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Hospital Incinerator (Site 16) 

I I CAS 
Number 

Chemical 
Detection Concentration 

Ratlonale lor 
Location ot 

units Maximum Frequency Used tar 
Background 

Risk-Eared COC Potential Potential 
cot Contamkwnt 

. . . Screenina ARAFMBC ARARtTBC -. _ _. 
Concentration (1, 

NA CTRESSOIL 

S16SSOI 3n 51.13 13c00 SSL-INH NO BSL 

1400 CTRESSOIL 

SIGSSOI 7r7 . . . NA SSL-INH NO NUT 

NA CTRESSOIL 

“,Q,kQ S16SB070001, 7,7 . 49 NA SSL-INH NO BSL 

Sl6SSOl 340 CTRESSOIL 

“Q&Q s16s8060~1 l/7 41~160 219 NA SSL-INH NO NUT 

NA CTRESSOIL 

Sl6SSOl an 0 44 NA SSL-INH 

54 CTRESSOIL 

“,t$kQ S16SBO7Mx)l 6/7 24 NA SSL-INH NO BSL 

470 CTRESSOIL 

SIGSSOI 7l7 . 1300 2300 N NA SSL-INH NO BSL 

2oooo CTRESSOIL 

A shaded value indicates that the ccacentralion used lor screemng exceeds the criterion or +xckground value 

A shaded chemical name indicates that the chemlcat has been selected as a COC 

Foalnotes 

1 Sample and dupkcate are counted as two s?parate samples when determining the 

minimum and maximum detected concentralicw 

2 Values presented are sample-specilic quanhtalion limits 

3 The maximum detected concentration is used IOr Screening purposes 

4 Atlantic Environmental Sewices. April 1995 Background concentrations 01 lnotgan~cs m SolI Naval Submanne Base. 

New London II the maxmwm detected concentration 01 an inorganic is less than the background ConcentratlOn. then 

that metal is not seiecled as a CCC 

5 The risk-based COC screening level lot residenliat land use is presenled The value IS based on a 

target hazard quotient 010 1 lor noncarcinogens (denoted with a ‘N’ flag) or an incremental cancer 

nsk of 1 E-6 lor carcmogens (denoted with a ‘c’ Ilag) (USEPA. Region IX. OclOber 1999) 

6 The chemical is selected as a CCC if the maximum detected concentralicm exceeds the risk-based 

COC screening level andlor an ARAWBC(s) 

7 Acenaphthene is used as a surrogate lor acenaphlhylene 

Dehnitlons 

ARARfTBC = Applicable or Relevant and Appropriate Requirementflo Be Considered 

C = Carcinogen 

COG = Chemical 01 Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Apphcable 

SSL-tNH = Smt Screening Level for tmnslers from sat to air (tnhalallon) (USEPA. May 1996) 

CTRESSOIL - CTDEP dfrect contacl crtterm lor residential exposures lo soil 

Rationale Codes 

For Selectton as a COC 

ASL = Above COC SWZenlnQ LevetlARARABC 

Of 4 lR/Ol 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario TImeframe: CunentiFuture 
Medium: Surface Soil 
Exposura Medium: Surface Soil 
Exposure Point: Horpltal Incinerator (We 16) 

6 Pyrene IS used as a surrogate for benzo(Q.h.i)peryMe and phenanlhrene 

9 Hexavalent Chromwm 

10 OSWEA soil screemng level lor restdential land use (USEPA. July 1994) 

Associated Samples 

s16sBoiocol Sl6SBo7OCHJl 

S16SBO3ooOl S16SBO6COO1 

5165805ooo1 SlBSSOi 

S16SBO6Oa31 

LocatIon of Detection Concentration Potentlsl 
Rationale lor 

units Marlmum Fr-wency Range 01 Nondetects”’ Used for 
Background Risk-Based COC Potential 

Screening ARAR/TBC ARARITBC 
cot Contaminant 

Concentration VI Screenlng’3’ 
Value”’ Level(S) Value SOWU 

Flag Delctlon or 

Selection’6 
For Ekmlnatlon as a COC 

BKG = WIthIn Background Levels 

BSL = Below CCC Screemng Level/ARAR,TBC 

NUT = Essenttal Nulnenl 

NTX = No criler~a awlable 

EPA1 = USEPA Region one does not advccale evaluation 01 th,s chem,cal 
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TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenorlo Tlmlrame: CunenVFuture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Hospital Incinerator (Site 16) 

CAS 
Number 

Chemlul 
Concentration 

Background EPA SSL-Soil 
CTDEP CTDEP Soll 

Rationale for 
Concentration COPC Contaminant 

Used lor 

Screening”’ 
Value”’ to Gw”’ 

Mobility Vapor 
Criterla’s’ Vdatlliutlorl’6’ Flag 

Deletion a 

Sekction”’ 

Volatile Organicr 
76-93-3 12.BUTANONE 
67-64-l [ACETONE 
10~3-3 ITOLUENE 

1 0003 1 J 1 0005 1 J Img/kQl S16SBO3cm 1 5f7 t 001.0012 I 0005 I NA I NA I 80 I 2400 I NO I BsL I 0.037 I 1 016 I J IWQl Sl6SSOl 1 2f? 1 001.0057 1 016 1 NA 1 16 I 140 I 2400 I No I BSL 
( OM), 1 J ) 0003 I J (mg/kQ~5165803ooO1~ 4f7 I 0005-0006 1 0003 I NA 1 12 1 67 I 760 1 NO 1 BSL 

I Im~Ngl S16SBO7ooOi 1 7f7 1 . . . 1 2lOrxl 

“QhQl Sl6SBO7OCOl 1 I,7 1 046-l 071 ~~ ] 

ng/lcgl S16SBO5ooOl 1 2f7 I 035.074 1 027 1 C 

1 J Im~h ,“hyk:! Sl6SBC6WOl 

I Sl6SBo8Mx)1 

! 717 1 47Om 

5i7 

1 

89-97 1 23 

>I 2 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timetrame: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Pdnt: Hospital Incinerator (Site 16) 

A shaded value indicates that the concentration used for screening exceeds the criterion or backgrwnd value 

A shaded chemical name indicates that the chemical has been selected as a CCC 

&imQ& 

1 Sample and duplicate are counted as two separate samples when determlning the 

minimum and maximum detected concentrations 

2 Values presented are sample-specilic quantitation kmits 

3 The maximum detected concentration is used lor screening purposes. 

4 Atlantan Environmental Services. April 1995 Backgrwnd concentrations 01 lnorganics in %I - Naval SubmarIne Base - 

New London II the maximum detecled ccacentralion 01 an Inorganu; is less than the background concentrallMI. then 

that metal is not selected as a CCC 

5 USEPA Soil Screening Level Guidance, May 1996 

6 CTDEP Remediaticm Standard Regutaticns. 1996 

7 The chemical is selected as a COC il the maximum detected ccfwentration exceeds the risk-based 

CCC screening level and/or an ARAFVl0C(s) 

9 Pyrene is used as a surrogate lor benzo(g.h.i)pe@ne and phenanthrene 

8 TTNUS. April 14. 1999 Toxioty cnteria not available. Toxicity criteria lor 2.3,7.8-TCDD used in ccnjunctlon with toxicity 

equivalent lactor (TEF) (EP&V625!3-891016, March 1989) to calculate a value 

10 SeeTaMe 

Oeftnition$ 

AFtARrrBC = Applicable or Relevant and Approptiate Requirementflo Be Considered 

C = Carcmgen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcmcgen 

NA = Not Applicable 

Rationale Code 

For Selection as a COC 

ASL = Above COC Screening Level/ARAl%TBC 

Far Elimmation as a COC 

BKG = Within Background Levels 

NTX = NO cnteria w&able 

Associated Samoles’ 

sl6sBolMMl 

Sl6SB030001 

Sl6SBO5OCOl 

S16SB060001 

S16SBO70@31 

Sl6SB080001 

S16SSOl 
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TABLE 2.3 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS - SPLP RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario TImeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Hospital lnclnerator (Site 16) 

I -_- I I Mlnlmum I ___ I Maximum 
GAS 

Number 
Chemical 

Detection 
Rationah for 

Locatlon Of Maxlmum Frequency Range of Nondetect@ 

Concentration 
Background 

CTDEP 

Concentration 
used for 

Value”’ 
Moblllty 

COPC Contaminant 

(11 Screenln$)’ Criteria 
Flag Deletion or 

SelectIon” _ 

200 

6.7 

1700 

4.6 J 21 

A shaded value indicates that the concentration used for screening exceeds the criferion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COC 

Footnotes 

1 Sample and duplicafe are counted as two separate samples when determining me 

minimum and maximum detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 SPLP analysis was not performed on background samples. 

5 The chemical is selected as a COC if the maximum detected concentration exceeds the risk-based 

. COC screening level 

7l7 . . . 530 NA NA NO NTX 

37 3.5 - 24 19 NA NA NO NTX 

II7 540 - 2100 1700 NA NA NO NTX 

2r7 4.4-63 ASL 

Detmibons 

C = Carcmogen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Appkcable 

Rahonale Codes 

For Selection as a COC. 

ASL = Above COC Screenmg Level 

Associated Samoles 

s16sBolooo1-SO-P 

s16sBo3oool-SO-P 

S16SBO50001-SO-P 

s16sB060001-SO-P 

S~~SBO~OCKI~-SO-P 

s16sB060001-SO-P 

SlGSSOl-SO-P 

For Elimination as a COC: 

NTX = No criteria available 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE PATHWAYS 
NSENLON. GROTON, CONNECTICUT 

Sanrrlo Timframe: CurrenVFuture 
Medium: Subsurface Soil 
Exposwe Medium: Subsurface Soil 
Exposure Point: Hospital Incinerator (Sltc 16) 

CAS 
Chemical 

Number 

Dioxins/Furanr 
35622-46-9 1.2,3.4.6.7.6-HPCDD 

326847.9 CCDD 

37671-a ,TOTAL HPCDD 

co~~“~zn y$ygy C2CTO” y”;;e; units ‘,“Z1z,“’ De’ection 
Concentration 

Frequency Range of Nondetecls”’ Used for 
Background 

Rlrk-Based P0l~fIli~l Polentlal 
COPC SCmnkIg ARARnBC ARAR/TBC ’ 

VI (11 Concentrstion “1 Scredng” 
value”’ 

Levef~’ VllW SOUfCS 

0 occo.24 0 oooo24 ms/kg Sl6SBO60405-SO l/l 0 OWO24 NA 000039 C NA SSL-INH NO 

NA CTRESSOIL 

OOfSl 00X4 mykg s16sB060405s0 III 00064 NA 0039 C NA SSL-INH NO 

NA CTRESSOIL 

0 oooo43 0.000043 , mcykg , Sl6SBO60405-SO Ill . . . ocmO43 NA NA NA SSL-INH NO 
I klb I rTOCCCN, I 

BSL 

BSL 

NTX 

I 
Volatile organicr 

74-83-9 BROMOMETHANE 

I I I I I I I I I I I , I.,. ,“II.LY”“IL, I 

0032 J 0032 J mg/kg S16SBOEWO5-SO 111 . . . 0032 NA 39 IO SSL-INH NO BSL 

95 CTRESSOIL 

NA 1 12 1 NA 1 SSL-INH 1 NO 1 BSL 
I I I I I I I 1 1 I 

74-87-3 CHLORoMETHANE 0091 J 0 091 J me/kg 51658080405-50 l/l . . . 0091 

1 I I I 4 I 1 47 I CTRESSOILI I 
108-88-3 TOLUENE 0004 J OLYJ4 J mg/kg Sl6SBO60405-SO l/l . . . 0004 NA 52 N 650 SSL-INH NO BSL 

500 CTRESSOIL 

IflOrgl~iCS 

7429-90-5 IALUMINUM Sl6SBO60405-SO l/l . . . I 

I I I I I I I I 
744062-2 VANADIUM 20 20 mg/kg S16SBO80405-SO l/l . . 

2500 CTRESSOIL 

loo00 17200 bm II N NA SSL-INH NO BKG. EPAI 
NA CTRESSOIL 

36 175 4130’~~ N NA SSL-INH NO BSL.BKG 

500 CTRESSOIL 

2503 3650 NA NA SSL-INH NO NUT 

NA CTRESSOIL 

160 188 160 N NA SSL-INH NO ElSL.BKG 

NA CTRESSOIL 

12co 2560 NA NA SSL-INH NO NUT 

NA CTRESSOIL 

26 39 N NA SSL-INH NO BSL 

3-m CTRESSOIL 

0 44 052 N NA SSL-INH NO BSL 

54 CTRESSOIL 

20 35 1 55 N NA SSL-INH NO BSL.BKG 

470 CTRESSOIL 
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TABLE 2.4 

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
MRECT CONTACT EXPOSURE PATHWAYS 

NSE-NLON, GROTON, CONNECTICUT 

Scenario Timframe: Current/Future 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exporum Point: Hocpital lnelnentor (Site 16) 

CAS 

Number 
Chemlul 

Detectlo” Co”ce”tratlo” 
Background 

Risk-Based Potential Potential 
Rationale lor 

COPC Contaminant 
Fnque”cy Range 01 No”detects’2’ Used 1.x 

Concentrltlon (0 Screening’“’ 
Value”’ 

COPC SC”=“l”g ARARKBC ARAR’TBC 
Level”’ value SOIN~ 

Flag Deletion or 

Selection”’ 

A shaded value indiiates that the cciuxnlration used lor screening exceeds the criterion or background value 

A shaded chemical name indicates that the chemical has been selected as a COPC 

Footnotes 

1 Sample and du@icate are ccunted as two separate samples when determining the 

minfmum and maximum detected concentrations. 

2 Values presented are sample-specific quantitation limits 

3 The maximum detected ccncentratlon is used lo1 screening purposes 

4 Atlanlic Envircmmental Services. April 1995 Background concenlrabons of lnorganics in Soil Naval Submarine Base 

New London II the maamum detected cowentration of an inorganic is less than the background ccnxentration. then 

that metal is not Setected as a CCC 

5 The risk-based COPC screen8ng level Ior residential land use IS presented The value is based M a 

target hazard quotient 010 1 lor noncarc~nogens (denoted with a ‘N’ flag) or an incremental cancer 

risk of 1 E.6 lor carcinogens (denoted with a ‘c’ Ilag) (USEPA. Regmn IX. October 1999) 

6 The chemical is s&ted as a WC il the maximum detected concentration exceeds the risk-based 

COC screening level and/or an ARARITBC(s). 

7 Hexavalent Chromium 

6 OSWER SMI screening level lor res&?nbal land use (USEPA. July 1994). 

&swziated Samdes 

S16!33080405-SO 

DelinitwnS 

ARARflBC = Applicable or Relevant and Appropriate Requirement/lo Be Considered 

C = Carcinogen 

COC = Chemical 01 Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Appltcable 

SSL-INH = So11 Screemng Level lor translers from soil to air (Inhalation) (USEPA. May 1996) 

CTRESSOIL CTDEP direct contact criteria for residential exposure to SMI 

Ratwmale Co& 

For Selectmn as a COC 

ASL = Above COC Screening LevelIARARABC 

For Ellminalion as a COC 

EKG = WIthIn Background Levels 

ESL = Below COC Screenmg Level/ARAWTBC 

NUT = Essenbal Nutrient 

NTX = No cntena availa& 

EPAI = USEPA Regum one does not advocate evaluabon of this chemical 

11 2 



TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

MlGRATtON PATHWAYS 

NSB-NLON. GROTON, CONNECTtCUT 

Scenario Tlmefrrm: Current/Future 

Medium: Subsurtece Soll 

Exposure Medtum: Subsurioce Sail 

Erpo+ure Point: Hospital Inctneretor (Site 16) 

CAS 

Number 
Chemical 

CTDEP CTDEP Soil 
Rationale lor 

Detection Concentration 
Background EPA SSL-Soil 

Mobttity vapor 
COPC CO”bltl”*“t 

Used for Frequency Range 01 Nondetects”’ 

Concentration u, Screening”’ 
VdUd” lo Gw”’ 

Criteria”’ volatiliutiod~~ Flag 
Deletion or 

se*ctton”’ 

Diorins/Furms 

37871-w-4 ITOTAL HPCDD 

Volattte Or9enln 
74-m-9 BROMOMETHANE 
74-87-3 CHLOROMETHANE 

108-88-3 TOLUENE 

0 oooO24 mqkg S16SBO80405-SO 111 2 4E-05 NA 
OCiE4 mgkg S16Sl3080405-SO l/l 6 4E-03 NA 

0000043 m@kg S16SB080405-SO l/l 4 3E-05 NA NA 

1 0032 1 J 0 032 J mqfkq S16SBO80405-SO l/l 0 032 NA 02 1 2 I NA 1 NO 1 BSL 
1 0091 1 J 0091 J mgfkq S16SEO80405-SO l/l . 0091 NA NA 1 NA 1 NA 1 NO 1 NTX 
1 0004 1 J 0004 J mglkg Sl6SEO80405-SO l/l . 0004 NA 12 1 67 I 760 1 NO 1 BSL 

17440-38-2 IARSENIC 1 44 mcjkg 1 Sl6SBO80405-SO 1 

COPPER 14 14 ,n,gj S16SBO8C405-SO 1 II 

7439-89-6 IRON loo00 J IWO0 J 
7439-92-1 LEAD 38 38 ,,nyng, JID3----- .- -- , 
7439-95-4 MAGNESIUM 2500 25x 1 mgkg 1 516S6080405-SO 1 l/l 3650 1 NA 1 NA 
7439-S-5 IMANGANESE 1 180 1 J 1 180 1 J 1 mgkg I S16SBO80405-SO 1 l/l I 180 1 188 NA NA’Ol BKG 
-..^^^- 144~W-I ^^I.^^..I.. . nnn lLW I .-,,-,A I-” I AODIUM ! L”” I _^&” I 91 csanqO4o5.SO ,,,yny -,-I-, 1 l/l [ NA NA”’ NA NO NUT, EKG 
7440-22-4 SILVER 2.6 26 r^“‘- ,,“I,,, CICCmw ,,“,““x405-s0 I 111 I 34 NA”’ NA NO BSL J.7 
7440-28-O THALLIUM 044 J 044 J ,,,g!,cg Sl6SEO80405-SO ) 111 1 1 044 07 NA’” NA NO ESL 
7440-62-2 VANADIUM 20 20 mgikg S16SBO80405SO 1 I, 1 I 20 35 1 6030 NA”’ NA NO BSL.BKG 

A shaded value mdlcates that the concentration used for screening exceeds the cdtenon or background value 

A shaded chemlcat name indicates that the chemical has been selected as-a COC 

1 - Sample and duplicate are counted as two separate samples when determming the 

mmimum and maximum detected corcentrat~ons 

Values presented are sample-specih quantitation limits 

The maximum detected concentration IS used tar screening purposes. 

Attankc Environmental Services. April 1995 Background concentrations of lnorgamcs !n Soil Naval Submanne Base. 

New London II the maximum detected concentrat~cm of an inorgamc IS less than the background concentration. then 

that metal IS not selected as a CCC 

USEPA Soil Screening Level Guidance. May 1996 

CTDEP Rem&&ton Standard Regulations, 1996 

The chemical is selected as a COC if the maximum detected concentration exceeds the risk-based 

COC screening levd and/or an ARAtUTBC(s) 

TTNUS. npnt 14. 1999 Toxicity cntena not available Toxicity criteria Ior 2.3.7.8.TCDD used I” conjunction with tOXiClty 

equivalent factor (TEF) (EPA162Y3-89/016. March 1989) to calculate a value. 

See Table 2 5 

Associated Samdes 

S16SBO80405-SO 

ARAFVTBC = Applicable or Relevant and Appropriate ReqwemenVlo Be ConsIdered 

C = Caronogen 

COC = Chemical 01 Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable 

SSL.MIGR = sort Screenmg revel tar transfers lrom soil to groundwater lor 

Dllut~on and Attenuation Factor 01 1 (USEPA. May 1996) 

For Selection as a COC 

ASL = Above COC Screening Level/ARARiTBC 

For Ekmmatlon as a COC 

EKG = Wlthin Background Levels 

BSL = Below COC Screening LeveVARA~BC 

NUT = Essential Nutrient 

NTX = No cliteria available 
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TABLE 2.6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERh 

MIGRATION PATHWAYS _ SPLP RESULTS 
NSENLON, GROTON, CONNECTICLIT 

Scenado Timeframe: CurmntlFutum 
Medium: Subsudaca SolI 
Erpos”r.3 Medium: subsufface SOlI 

Exposum Point: Hospital ln~lne~tor (We 16) 

Location Of 

Marlmum 

concen1ration 
DetectIon Frequency I” NO;z;c;;,z, 

CO”C~“l~~liO” 

Used for 

screenill$f 

Background 

V&Jd” 
( z& 1 copcFIag 1 

I I I I 1 

I UN ~51658080405-SO-P 1 l/l 150 1 NA 1 NA ] NO 

ufl 1 s16sl3oSc4o5-so-P I l/l 24 1 NA 1 NA 1 NO 

Ddl”lllO”S 

c = Carcinogen 

COC = Chemical of Concern 

.I = Eskmaled V&B 

N = Noncarc,nogen 

NA = Not Applcable 

Rahcmak codas 

Fcx Seleckon as a COC 

ASL = Above COC SClWnlnQ Level 

FM Ekminallor as a COC 

NTX = No cnlena avadabls 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

HOSPITAL INCINERATOR (SITE 16) 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Current/Future 

Chemical 
of 

Potential 
Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC 

Mean Normal Detected Qualifier Units 
Data Concentration 

Benzo(a)pyrene 
Arsenic 
Manganese 
Thallium 
Notes: 

mglkg 0.119 

mg/kg 4.03 

mglkg 173 

mglkg 0.609 

0.200 0.33 
5.72 6.5 
250 400 

0.626 1.2 

mg/kg 
mglkg 
mglkg 
mglkg 

Central Tendenc 

1 There were less than 10 samples taken; therefore, the maximum concentration was used for RME and average concentration was used for CTE 
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TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

HOSPITAL INCINERATOR (SITE 16) 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Current/Future 
(“:‘um: SurfawfSub;rfaceSoll ( . ) 1 
Exposure Medtum: Surface/Subsurface So11 
Ex osure Point: Hos ital Incinerator Site 16 

Chemical 

Potential 

Maximum 
Qualifier 

Concentration 

EPC 
Units 

mglkg 
mglkg 
mg/kg 
mglkg 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 
0.33 max 1 0.115 avg 1 
8.5 max 1 4.00 avg 1 
400 max 1 174 avg 1 
1.2 max 1 0.588 avg 1 

Notes: 
1 There were less than 10 samples taken; therefore, the maximum concentration was used for RME and average concentration was used for CTE. 
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TABLE 4 1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 
Exposure Point: Hospital Incinerators (Site 16) 
Receptor Population: Construction Workers 

, Receotor Aoe: Adult . - 

Notes: 
(1) - Professinal judgement 
Sources~ 
EPA, 1989 Risk Assessment Guidance for Superiund. Vol I’ Human Health Evaluation Manual, Part A 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994 US EPA Region I Risk Updates, Number 2. 
EPA, 1999 Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992 Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut. August 

I 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reterence 
Ingestion cs Chemical concentration in soil Wkg 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mglkglday) = 

IRS Ingestion Rate WW 480 EPA, 1994 240 (1) 
CF3 Conversion Factor 3 kg/v 1 .OE-O6 CsxIRSxCF3xFIxEFxED __ 1 .OE-O6 __ 

FI Fraction Ingested unitless 1 EPA, 1994 1 EPA, 1994 BW x AT 
EF ExpDSure Frequency days/year 120 Atlantic, 1992 I30 Atlantic, 1992 
ED Exposure Duration years 1 Atlantic, 1992 1 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

Dermal cs Chemical concentration in soil mg/kg 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = :. 

CF3 Conversion Factor 3 Ww 1 .OE-06 __ 1 .OE-C% __ CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 3.800 EPA, 1989 3.800 EPA, 1989 

mg/cnQ/event EPA, 1998 EPA, 1998 
BWxAT 

SSAF Soil to Skin Adherence Factor 02 0.02 

DABS Absorption Factor unitless See Text See Text See Text See Text 
EF Exposure Frequency days/year 120 Atlantic, 1992 80 Atlantic, 1992 
ED Exposure Duration years 1 Atlantic, 1992 1 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989 

ll2iOl 



TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON, CONNECTICUT 

r 

Receptor Population. Full-Time Employees 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical concentration in soil m@s 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mg/kg/day) = 
IRS Ingestion Rate mNaY 100 EPA, 1994 50 EPA, 1994 
CF3 Conversion Factor 3 Wmg 1 .OE-06 1 .OE-06 CsxIRSxCF3xFIxEFxED _ . . 

FI Fraction Ingested unitless 1 EPA, 1994 1 EPA, 1994 0WxAT 
EF Exposure Frequency days&ear 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 25 EPA, 1994 6 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 9125 EPA, 1989 2190 EPA, 1989 

Dermal cs Chemical concentration in soil Wkg 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 
CF3 Conversion Factor 3 Ww 1 .OE-O6 __ 1 .OE-06 . _ CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 3,800 EPA, 1989 3.800 EPA, 1989 

BWxAT SSAF Soil to Skin Adherence Factor mg/cm2/event 02 EPA, 1998 0 02 EPA, 1998 

DABS Absorption Factor unitless See Text See Text See Text See Text 
EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 25 EPA, 1994 6 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,190 EPA, 1989 

I- 
h 

(1) - Professinal judgement. 
Sources: 
EPA, 1989. Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual. Part A. 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994, US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992. Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 
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TABLE 4.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Surface Soil 

Receptor Population: Older Child Trespasser 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concentration in soil mg/kg 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mglkglday) = 

IRS Ingestion Rate mdday 100 EPA, 1994 50 EPA, 1994 

CF3 Conversion Factor 3 kg/w 1 OE-06 1 OE06 CsxIRSxCF3xFIxEFxED _ . _ . 

FI Fraction Ingested unitless 1 EPA, 1994 1 EPA, 1994 BWrAT 

EF Exposure Frequency days/year 120 Atlantic, 1992 52 Atlantic. 1992 
ED Exposure Duration years 10 (1) 3 (1) 
BW Body Weight kg 43 EPA, 1989 43 EPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 3,650 EPA, 1989 1,095 EPA, 1989 

Dermal cs Chemical concentration in soil w&I 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 kg/w 1 .OE-o6 __ 1 .OE-o6 __ CsxC=3xSAxSSAFxDAf3SxEFxED 
SA Skin Surface Available for Contact Cm2 3.150 EPA, 1989 3,150 EPA, 1989 

BW x AT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1998 0.06 EPA, 1998 
DABS Absorption Factor unitless See Text See Text See Text See Text 

EF Exposure Frequency days/year 120 Atlantic, 1992 52 Atlantic. 1992 

ED Exposure Duration years 10 (1) 3 (1) 
BW Body Weight kg 43 EPA, 1989 43 EPA, 1989 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 3,650 EPA, 1989 1,095 EPA, 1989 

otes: 
(I) - Professinal judgement 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual, Part A. 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2 
EPA, 1998 Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
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TABLE 4 4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Child Residnts 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical concentration in soil wfkg 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mg/kg/day) = 

IRS Ingestion Rate mdday 200 EPA, 1994 100 EPA, 1994 

CF3 Conversion Factor 3 kg/w 1 .OE-o6 _ 1 OE-96 CsxIRSxCF3xFIxEFxED __ 

FI Fraction Ingested unitless 1 EPA, 1993 1 EPA, 1993 BW x AT 

EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 

ED Exposure Duration years 6 EPA, 1994 2 EPA, 1994 

BW Body Weight kg 15 EPA, 1994 15 EPA, 1994 

AT-C Averaging Time (Cancer) days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2.190 EPA, 1989 730 EPA, 1989 

Dermal cs Chemical concentration in soil wh 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 

CF3 Conversion Factor 3 kg/w 1 OE-06 . _ 1 .OE-06 __ CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 2,094 EPA, 1992 2,094 EPA, 1992 

BW x AT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 02 EPA, 1998 0.06 EPA, 1998 

DABS Absorption Factor unitless See Text See Text See Text See Text 

EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 

ED Exposure Duration years 6 EPA, 1994 2 EPA, 1994 

BW Body Weight kg 15 EPA, 1994 15 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 730 EPA, 1989 

ounces. 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998. Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut. August. 
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TABLE 4 5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Surface/Subsurfawc Soil 
Exposure Medium: Surface/Subsurfacec Soil 
Exposure Point: Hospital Incinerators (Site 16) 
Receptor Population: Adult Residnts 
Receptor Age: Adult I 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concentration in soil mg/kg 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mg/kg/day) = 

IRS Ingestion Rate mdday 100 EPA, 1994 50 EPA, 1994 
CF3 Conversion Factor 3 k&w 1 .OE-O6 1 .OE-06 CsxIRSxCF3xFIxEFxED _ _ . 

FI Fraction Ingested unitless 1 EPA, 1994 1 EPA, 1994 BWxAT 

EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 24 EPA, 1994 7 EPA, 1994 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 2,555 EPA, 1989 

Dermal cs Chemical concentration in soil w&i 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 
CF3 Conversion Factor 3 kg/w 1 OE-06 1 .OE-06 -_ __ CsxCF3xSAxSSAFxDABSxEFxED 
SA Skin Surface Available for Contact Cm2 3,800 EPA, 1992 3,800 EPA, 1992 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1998 0.01 EPA, 1998 
BWxAT 

DABS Absorption Factor unitless See Text See Text See Text See Text 
EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 24 EPA, 1994 7 EPA, 1994 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 2,555 EPA, 1989 

otes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment. Principles and Applications 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998, Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 
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TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

01 Potential Adjustment Factor (1) 

N&S 

(1) - USEPA 

(2) RlDdermal = RfDoral x Oral to Dermal Adjustment Factor 

(3) For IRIS values date that IRIS was searched 

CNS = Central Nervous System 

For HEAST values, the date 01 HEAST 

FOR EPAIII. date of RSC Table 

NA = Not Applicable 

IRIS = Integrated Risk Inlormaticn System 

HEAST= Health Elfects Assessment Summary Tables 

EPA IX = USEPA Regaon IX Prakminafy Remediation Goals Table, November 1.2Mx) 

Chronic = No sutchronlc value available, chrauc value is presented 
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TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Oral 

Cancer Slope Factor 
Oral lo Dermal 

Adjustment 

Factor (1) 

Adjusted Oermal 

Cancer Slope Factor (2) 
Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date (3) 

(MMIDDIYY) 

Semivolatile Organic Compounds 

Benzo(a)pyrene I 7.3E+OO 

Inorganic23 

Arsenic 15E+OO 

Manganese NA 

Thallium NA 

Notes: 

IRIS = Integrated Risk Information System 

(I) - USEPA 2000b. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

I 100% I 7.3E+OO 1 (mg/kg-day) -’ 1 82 I IRIS 01/02/01 

100% 15E+OO (mg/kg-day) -’ A IRIS 01/02/01 

NA NA NA D IRIS 01/02/01 

NA NA NA D IRIS 01/02/01 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 
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TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: SudacelSubsuftace Soil 

Receptor Population: Construc+ion Workers 

I I Concern 

Ingestion 

I I 
Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

Dermal lBenzo(a)pyrene 

(Total 

0.330 I rnmg I 0.330 w&i M 7.4E-07 

6.50 wW3 

I I 

6.50 mg/kg M 1 9E-05 

400 mg/kg 400 mg/kg M 9 OE-04 

1.20 mctb 1.20 mvW M 2.7E-06 

Medium Medium 

I I 

Route Route EPC Intake 

EPC EPC EPC EPC Selected (Non-Cancer) 

Value Units Value unsts for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Units 

mglkgldw 
mgfkglday 

wWdw 

mwWW 

0330 mSncg 

6.50 mvW3 

400 mencg 

1.20 mgncg 

0.330 m@cg 

6 50 wW3 

400 mwW 

1.20 msntg 

M 

M 

M 

M 

1.5E-07 

9.1 E-07 

0 OE+W 

O.OE+OO 

(1) Medium-Specific (M) EPC selecied for hazard calculation 

(2) Subchronic. 

Reference 

Dose (2) 

Relerence Reference 

Dose Units Concentration 

NA mgkqldw N/A 

3 OE-04 wWw N/A 

1 4E-01 wWW N/A 

7 OE-05 mg/kg/day . N/A 

NA wWdw N/A 

3.OE-04 wWdw N/A 

5 6E-03 wWday N/A 

7 OE-05 wWW N/A 

Total Hazard Index Across All Exposu 
1 
‘e R 

Units 

I I 
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TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Medtum: .Sutface/Subsurlace Soil 

Exposure Medium: Sudace/Subsurlace Soil 

Receptor Population: Construchon Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medwm 

EPC 

Value 

lgestion Benzo(a)pyrene 0 115 

Arsenic 4.06 

Manganese (Soil) 174 

Thalkum 0.566 

(Total)1 

mermal IBenzo(a)pvrene I 0.115 

(1) Medium-Spectfic (M) EPC selected for hazard calculation. 

(2) Subchronic. 

Medium 

EPC 

Units 

mv% 
mvQ 
mgncg 
m4ncs 

EPC 

Value 

0115 

4.06 

174 

0 566 

0115 

4.06 

174 

0 566 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

6.6E-06 mgAg/day 

3 lE-06 wWdw 
1 3E-04 mg/kg/W 
4.4E-07 w’wdw 

3 6E-09 mgfkglday 

2 9E-06 wWdw 
0 OE+OO WWW 
O.OE+OO wWday 

Intake 

(Non-Cancer) 

Units 

I I 
Relerence 

Dose (2) 

Relerence 

Dose Units 

Reference 

Concentration 

NA 

3 OE-04 

1 4E-01 

7.OE-05 

mglkglday 

wWW 

mvWW 
mgikg/day 

N/A 

N/A 

N/A 

N/A 

I I 

Total Hazard Index Across All Exposure !R outes/Pathwavs 

Reference 

Concentration 

Units 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Hazard 

Quotient 

. . 

1 OE-02 

9 3E-04 

6 3E-03 

1 7E-02 
. . 

9 7E-05 
__ 

__ 

9.7E-05 

1.6E-02 
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TABLE 7 3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Receptor Population: Full-Time Employees 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Relerence Reference Reference 

Dose (2) Dose Units Concentration 

Reference 

Concentration 

Units 

Hazard 

Quot+ent 

0.330 Ingestion Benzo(a)pyrene 

Arsenic 6.50 

Manganese (Sal) 400 

Thallium 1.20 

(Total) 

Dermal Benzo(a)pyrene 0.330 

Arsenic 6.50 

Manganese (Soil) 400 

Thallium 1 20 

(Total) 

(1) Medium-Specitic (M) EPC selected for hazard calculation 

(2) Chronic 

0.330 

6.50 

4M) 

1.20 

0 330 

6.50 

4M) 

1.20 

M 1.9E-07 wWdw NA wWW N/A N/A . . 

M 5.OE-06 wWW 3.OE-04 mg/kg/day N/A N/A 1 7E-02 

hl 2 3E-04 wWdaY 1.4E-01 wWJday N/A N/A 1 7E-03 

M 7 OE-07 mWWday 7.OE-05 wWdaY N/A N/A 1 OE-02 

2.6E-02 

M 1 9E-07 wWW NA wWW N/A N/A _. 

M 1 lE-06 wWdw 3 OE-04 wWdw N/A N/A 3.6E-03 

M O.OE+M) mgfkglday 5 6E-03 wWdw N/A N/A ._ 

M 0 OE+OO wWday 7.OE-05 wWday NIA N/A _. 

3.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways 3 ZE-02 
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TABLE 7.4 

CALCULATION OF NON-CANFER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Population. Full-Time Employees 

I I 
Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

lgestion Eenzo(a)pyrene 0.119 

Arsenic 4.03 

Manganese (Soil) 173 
Thallium 0 609 

(Total) 

lermal lBenzo(a)pyrene I 0.119 

(1) Medium-Specitic (M) EPC selecied tor hazard calculation 

(2) Chronic. 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

I I 
fwm 0.119 WM 

wQ 4.03 w&4 

EPC 

Selected 

lor Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

NA 

3.OE-04 

1.4E-01 

7.OE-05 

NA 

3.OE-04 

5.6E-03 

7 OE-05 

Tot 

%‘WJw NIA N/A 

iazard Index Across All Exposure Routes/Pathways 

__ 

1 BE-04 

7.OE-03 

1 I210 1 



TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Receptor Population Older Child Trespasser 

I I I I 
Chemical 

of Potential I 

Medium Medium 

EPC EPC 

Concern Value Units 

Ingestion 

Dermal 

Benzo(a)pyrene 0.330 mg/kg 
Arsenic 6.50 wh 
Manganese (Soil) 4Gu wW 
Thallum 1.20 w%i 

(Total) 

Benzo(a)pyrene 0.330 w&l 
Arsenic 6.50 mslkg 
Manganese (Soil) 400 mg/kg 
Thallium 1.20 wh 

(Total) 

Route Route 

EPC EPC 

Value Units 

0.330 

6.50 

400 

1.20 

0 330 

6.50 

400 

1 20 

EPC 

Selected 

for Hazard 

Calculation (1) 

I I I 

Intake Intake 

I 

Reference Reference 

(Non-Cancer) (Non-Cancer) Dose (2) Dose Units 

mts 

2.5E-07 mglkgiday 

6.5E-06 mg/kg/day 

3 lE-04 WWW 
9.2E-07 mgfkglday 

I 
NA I mg/kg/day 

3 OE-04 wWW 
5 6E-03 wWW 
7 OE-05 wWW 

ACI ,055 All Exposun :A 
I I 

Total Hazard Index 

Reference 

Concentration 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

Reference 

I I 

Hazard 

Concentration Ouotlent UrlllS I I 

N/A 4 lE-03 

N/A . . I 

(1) Medium-Specific(M) EPC selected for hazard calculation 

(2) Chronic. 

l/2/0 1 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Point: Hospital Incinerators (Site 16) 

Receptor Population: Older Child Trespasser 

Exposure 

Route 

Chemical 

of Potential 

COfllXfll 

Medium 

EPC 

Value 

lgestm Benzo(a)pyrene 0.119 

Arsenic 4.03 

Manganese (Soil) 173 

Thallium 0.609 

(Total) 

lermal Benzo(a)pyrene 0.119 

Arsenic 4.03 

Manganese (Soil) 173 

Thallium 0.609 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

wh 0.119 mwM M 2 OE-06 

mm 4.03 wh M 6.7E-07 

w3W 173 wM M 2.9E-05 

mg/kg 0.609 wk3 M 1 .OE-07 

fww 0.119 mg/kg M 9.7E-09 

wb 4.03 mww M 7 6E-06 

mm 173 ms/kg M 0 OE+OO 

ms/kg 0.609 mg/kg M O.OE+OO 

Intake I Reference I Reference Reference Reierence Hazard 

7 OE-05 

NA 

N/A N/A 1.4E-03 

3.9E-03 
N/A N/A __ 

3.OE-04 

5.6E-03 

7.OE-05 

N/A N/A 2.5E-04 

N/A N/A ._ 

N/A N/A ._ 

2.5E-04 L 
(1) Medium-Specitic (M) EPC selected for hazard calculation. 

(2) Chronic 

Total Hazard Index Across All Exposure Routes/Pathways 1 4 lE-03 

1 I210 1 



TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Child Residnts 

of Potential 

I (Total 

IIermal IBenzo(a)pyrene 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

0.330 

6.50 

400 

1.20 

0.330 

6.50 

400 

1.20 

wh 0.330 “wg 

wth 6 50 mww 

mww 400 wh 

wk7 1.20 wk3 

wh 0 330 “wg 

ms/kg 6.50 “ww 

“mg 400 msh 

wh 1.20 mvW 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Chronic. 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

1.6E-06 

4 7E-05 

2 2E-03 

6.6E-06 

4 9E-07 

2 9E-06 

0 OE+OO 

O.OE+OO 

Units Units 

wWdw NA wWdw N/A N/A . . 

N/A N/A 1 6E-01 

N/A NIA 1.6E-02 

N/A N/A 9 4E-02 

2 6E-01 

N/A NIA _. 

N/A N/A 9.6E-03 

5 6E-03 mgntg/dw NIA N/A 

7.OE-05 wv%W NIA N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

_. 

. . 

9.6E-03 

2.7E-01 

l/2/0 1 



TABLE 7 6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium. Surface/Subsuriace Soil 

Receptor Population- Child Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

ngestion Benzo(a)pyrene 0.115 

Arsenic 406 

Manganese (Soil) 174 

Thallium 0.566 

(Total) 

lermal Benzo(a)pyrene 0.115 

Arsenic 4.06 

Manganese (Sdl) 174 

Thalltum 0.566 

(Total)] 

(1) Medium-Spedfic (M) EPC selected for hazard calculation. 

(2) Chronic 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

4.06 mwW 
174 wW4 

0 566 wtkg 

I 
EPC 

Selected 

for Hazard 

Calculahon (1) 

Intake 

(Non-Cancer) 

M 3 lE-07 

M l.lE-05 

M 4 6E-04 

M 1.6E-06 

M 5.lE-06 

M 4 2E-07 

M 0 OE+Oil 

M 0 OE+OO 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Untts 

wWW 3 OE-04 

wWday 1 4E-01 

wW% I I 
w%J~ay 

vWW 
7 OE-05 mg/kq/day 

* 

Total Hazard Index 

Reference 

Concentrahon 

Reference 

Concentration 

Hazard 

Quohent 

I U”llS I 
N/A N/A . . 

N/A N/A 3 7E-02 

N/A N/A 3 4E-03 

N/A N/A 2.3E-02 

6 4E-02 

N/A N/A . . 

N/A N/A 1.4E-03 
N/A N/A . . 

N/A N/A 

‘ass All Exposure Rout&Pathways 

._ 

1.4E-03 

6 5E-02 

1 I210 1 



TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON. CONNECTICUT 

I 

I 

Medium: Surface/Subsurtacec Soil 

Exposure Medium: Suriace/Subsurfacec Soil 

Receptor Population: Adult Residnts 

Exposure 

Route 

Chemical Medium Medium Rwte Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

Relerence 

Concentration 

Units 

Hazard 

Quotle”t 

ngestion 

>ermal 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Total) 

(Total) 

0.330 

6.50 

400 

1.20 

0.330 

6 50 

4M) 

1.20 

0.330 

6.50 

400 

1.20 

0.330 

6 50 

400 

1 20 

M 1.9E-07 ~WWdw NA wWW N/A NIA _. 

M 5 OE-06 mg/kglday 3 OE-04 wWW N/A N/A 1 7E-02 

M 2 3E-04 wWday 1 4E-01 wWdw N/A N/A 1 7E-03 

M 7 OE-07 wWday 7 OE-05 wWW N/A N/A 1 .OE-02 

2 6E-02 

M 6 7E-06 wWW NA wWdv N/A N/A _. 

M 4 OE-07 w&Vdw 3 OE-04 w.Wdw N/A N/A 1.3E-03 

M O.OE+OO mg/kg/day 5 6E-03 wWW N/A N/A . . 

M O.OE+OO v&WY 7.OE-05 WWW N/A N/A -. 

1 3E-03 

Total Hazard Index Across All Exposure Routeu’Pathways L 3.OE-02 

(1) Medum-Specific (M) EPC selected for hazard calculation. 

(2) Chronic. 

1 I210 1 



TABLE 7.10 

CALCULATION OF NON-CANGER HAZARDS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Medium: Surtace!Subsurfacec Soil 

Exposure Medium: SuriacelSubsurfacec Soil 

Exposure Point: Hospital lncfnerators (Site 16) 

Receptor Population, Adult Residnts 

I I I 
Exposure 

Route 

Chemical Medium 

01 Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Ik. Igestion Benzo(a)pyrene 0.115 ma/kg 0.115 wh M 3 4E-06 w&g/day NA 

Arsenic 4.06 w@ 4.06 msn(g M 1.2E-06 wWW 3 OE-04 

Manganese (Soil) 174 wQ 174 wM M 5.lE-05 mgikgfday 1.4E-01 

Thallium 0 566 m9ncg 0 500 mplks M 1 7E-07 wWday 7.OE-05 

(Total) 

D ermal Benzo(a)pyrene 0.115 mfh 0.115 w% M 3.3E-09 mgkglday NA 

Arsenic 4.06 mg/kg 4.06 w% M 2.7E-06 mglkglday 3 OE-04 

Manganese (Soil) 174 mg/kg 174 “?m M O.OE+OO wWdv 5.6E-03 

Thallwm 0.566 wW3 0 566 wvM M O.OE+OO wWday 7.OE-05 

I I I I 
Route 

EPC 

Value 

Route 

EPC 

Untts 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

U”llS 

(1) Medium-Specific (M) EPC selected tor hazard calculation. 

(2) Chronic 

mgikglday N/A N/A 

mg/kglday N/A N/A 

mglkqlday N/A NIA 

wWW N/A N/A 

WWdw N/A N/A 

wW% N/A N/A 

wWday NIA N/A 

wWW N/A N/A 

“.x,~w4 I”.inv Ar,,xcc 811 cmnr,,,e q m,tsr,D~+h,.,~.,r 

. 

4 OE-03 

3 6E-04 

2 5E-03 

6.6E-03 
_. 

9 lE-05 
__ 

_. 

9.1E-05 
c oc-n-4 

Reference 

Dose (2) 

I I I 
Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentrahon 

Hazard 

Quohent 

l/2/0 1 



Exposure 

Route 

Ingestion 

9 
Dermal 

TABLE 8 1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Medium: SurfacelSubsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Construction Workers 

of Potential 

Concern 

3enzo(a)pyrene 

4rsenic 

Manganese (Soil) 

Thallium 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Total 

(Total 

I I I I 
Medium 

EPC 

Value 

0.330 

8.50 

400 
1.20 

Medium 

EPC 

Units 

m&t 

mgh 

wh 

mgh 

Route 

EPC 

Value 

0.330 

8.50 

400 
1.20 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

mgh M 

mgk3 M 

mg1h-d M 

mglkg M 

I 

0.330 mcth 0.330 w/kg M 
8.50 m/kg 8.50 mg/kg M 
400 mglkg 400 mglkg M 
1.20 mglkg 1.20 w/kg M 

(1) Medium-Specific (M) EPC selected for hazard calculation 

Intake 

(Cancer) 

l.lE-08 mglkglday 

2.7E-07 mgikglday 

1.3E-05 mglkglday 

3.9E-08 mglkgiday 

2.2E-09 

1.3E-08 

O.OE+OO 

O.OE+OO 

mglkglday 

mglkglday 

mglkglday 

mgikglday 

Intake 

(Cancer) 

Units 

Total Risk :ross All Exposun 

(mglkglday) -1 

(mgikg/day) - 1 

(mglkg/day) - 1 

(mg/kg/day) -1 

(mglkglday) -1 

(mg/kglday) -1 

(mglkglday) -1 

i (mg/kg/day) -1 

? Routes/Pathways 

Cancer 

Risk 

7.8E-08 

4.lE-07 
_ _ 

_ - 

4.9E-07 

1.6E-08 

2.OE-08 
__ 

__ 

3.5E-08 

52E-07 

i/2/01 



Scenario Timeframe: Future 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Exposure Point: Hospital Incinerators (Site 16) 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

rgestion Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Tota 

sermal Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

I (Tota 

Medium Medium 

EPC EPC 

Value Units 

0.115 mg/kg 
4.08 mgk3 
174 mg/kg 

0.588 mSncg 

0.115 mg/kg 
4.08 t-Wb 
174 mgh 

0.588 mcth 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

TABLE 8.2 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

I I 
Route 

EPC 

Value 

Route 

EPC 

Units 

0.115 mgh 
4.08 mgJk2 
174 m&g 

0.588 mglkg 

0.115 mg/kg 
4.08 mg/kg 
174 w/kg 

0.588 w/kg 

I I 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

1.2E-09 

4.4E-08 

1.9E-06 

6.3E-09 

5.1E-11 

4.2E-10 

O.OE+OO 

O.OE+OO 

mgikglday 73E+OO 

mgkdday 1.5E+OO I- mglkglday NA 

MWday NA (mglkglday) -1 - - 

9.9E-10 

Total Risk Across All Exposure Routes/Pathways 7.6E-08 

l/2/01 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Full-Time Employees 

I I I I 
Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Benzo(a)pyrene 0.330 mg/kg 0.330 
Arsenic 8.50 w/kg 8.50 
Manganese (Soil) 400 wh 400 
ThaHium 1.20 mg/kg 1.20 

(Total) 
Dermal Benzo(a)pyrene 0.330 W&i 0.330 

Arsenic 8.60 w@ 8.50 
Manganese (Soil) 400 mwW 400 
Thallium 1.20 mg/kg 1.20 

(Total) 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Route 

EPC 

Units 

EPC Selected Intake Intake 
for Risk (Cancer) (Cancer) 

Salculation (1) Units 

M 6.9E-08 mglkglday 

M l.BE-06 mgikglday 

M 8.4E-05 mgikglday 

M 2.5E-07 mgikglday 

M 6.8E-08 mglkglday 

M 4.1 E-07 mg/kg/day 

M O.OE+OO mgikgiday 

M O.OE+OO mgikglday 

Total Risk 
A 
AC 

I I 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer 

Risk 

7.3E+OO 

1.5E+OO 

NA 

(mgkglday) -1 

(mgikg/day) - 1 

(mgikglday) -1 

5.1 E-07 

2.7E-06 

- - 

NA (mglkg/day) -1 

‘ross All Exposure Routes/Pathways 

- - 

l.lE-06 

4.3E-06 

1/2/o 1 



TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Surface Soil 

Receptor Population: Full-Time Employees 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion Benzo(a)pyrene 0.119 m@g 0.119 mglkg M 3.OE-09 mgkglday 7.3E+OO (mgikglday) - 1 2.2E-08 

Arsenic 4.03 mg/kg 4.03 w/kg M 1 .OE-07 mglkglday 1.5E+OO (mgikglday) -1 1.5E-07 

Manganese (Soil) 173 mgh 173 w/kg M 4.3E-06 mglkglday NA (mgikg/day) -1 - - 

Thallium 0.609 w#g 0.609 w/kg M 1.5E-08 mglkglday NA (mgikg/day) -1 - - 

(Total) 1.7E-07 

Dermal Benzo(a)pyrene 0.119 mW3 0.119 mgh M 5.9E-10 mglkgiday 7.3E+OO (mg/kg/day) -1 4.3E-09 

Arsenic 4.03 m&3 4.03 wh M 4.6E-09 mglkgiday 1.5E+OO (mg/kg/day) -1 6.9E-09 

Manganese (Soil) 173 mgkg 173 w/kg M O.OE+OO mgikgiday NA (mg/kg/day) -1 - - 

Thallium 0.609 mglkg 0.609 Wkg M O.OE+OO mgikglday NA (mglkglday) -1 - - 

(Total) l.lE-08 

Total Risk Across All Exposure Routes/Pathways 1.9E-07 

(1) Medium-Specific (M) EPC selected fbr hazard calculation 



TABLE 8.5 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Surface Soil 

Receptor Population: Older Child Trespasser 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Ingestion Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

I (Total] 

Dermal IBenzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 
(Total’ 

0.330 

8.50 

400 

1.20 

0.330 

8.50 

400 

1.20 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Medium Route 

EPC EPC 

Units Value 

m&t 0.330 

mgh 8.50 

w/kg 400 

mgM 1.20 

mgh 0.330 

w/kg 8.50 

t-w@ 400 

mglkg 1.20 3 

Route 

EPC 

Units 

t ( 

I 

IPC Selected 

for Risk 

Zalculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

3.6E-08 mglkglday 7.3E+OO (mg/kg/day) - 1 2.6E-07 

9.3E-07 mglkglday 1.5E+OO (mglkglday) -1 1.4E-06 

4.4E-05 mg/kglday NA (mglkglday) -1 - - 

1.3E-07 mglkglday NA (mg/kglday) -1 - - 

3.OE-08 

l.BE-07 

O.OE+OO 

O.OE+OO 

I 1 1.7E-06 

mg/kg/day I 7.3E+OO I (mg/kglday) -1 I 2.2E-07 

mg/kg/day 

I 

1 .SE+OO 

I 

(mg/kglday) -1 

ma/kaldav NA (mg/kg/day) -1 I 

2.6E-07 

- - __ 
mg/kg/day NA (mglkglday) -1 - - 

4.8E-07 

Total Risk Across All Exposure Routes/Pathways 2.1 E-06 

l/2/01 



TABLE 8.6 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Receptor Population: Older Child Trespasser 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion 

Dermal 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Total) 

0.119 mw% 
4.03 mw% 
173 mgb 

0.609 mg/kg 

0.119 mwh 

4.03 mgb 
173 mgh 

0.609 wM 

0.119 mglkg 

4.03 w/kg 

173 wh 

0.609 Wh 

0.119 mw% 

4.03 mg/kg 

173 wh 

0.609 m#g 

EPC Selected 

for Risk 

Zalculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

M 8.5E-10 mglkglday 
M 2.9E-08 mglkg/day 
M 1.2E-06 mg/kg/day 
M 4.3E-09 mg/kg/day 

M 4.2E-10 
M 3.2E-09 

M O.OE+OO 
M O.OE+OO. 

WWW 

mg/WW 
mglkglday 

mg/kglday NA (mglkglday) -1 

Total Risk Across All Exposure Routes/Pathways 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

7.3E+OO 

1.5E+OO 

NA 

NA 

(mg/kglday) -1 

(mg/kglday) -1 

(mg/kglday) -1 

(mg/kglday) -1 

6.2E-09 

4.3E-08 

- - 

- - 

7.3E+OO 

.1.5E+OO 

NA 

OWWJay) -1 
(mg/kg/day) -1 

(mglkglday) -1 

4.9E-08 

3.OE-09 

4.9E-09 

- - 

- - 

7.9E-09 

5.7E-08 

(1) Medium-Specific (M) EPC selected for hazard calculation 

l/2/01 



Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Ingestion 

Dermal 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 
Thallium 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Total) 

(Total) 

0.330 

8.50 

400 
1.20 

0.330 

8.50 

400 

1.20 

(1) Medium-Specific (M) EPC selected for hazard calculation 

TABLE 8.7 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation (1) 

w/kg 0.330 Wkg 

mglkg 8.50 mglkg 

mgk7 400 w/kg 

m&I 1.20 w/kg 

W&i 0.330 w&2 

mgM 8.50 mgh 

w&J 400 w/kg 

mgh 1.20 v/kg 

1 I 

(Cancer) 

1.5E-07 

4.OE-06 

1.9E-04 

5.6E-07 

4.2E-08 

2.5E-07 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

mglkglday 

mg/kglday 

mglkglday 

mg/kg/day 

7.3E+OO 

1.5EtOO 

NA 

NA 

mglkglday 

mgkglday 

mg/kglday 

mglkglday 

7.3EtOO 

1.5E+OO 

NA 

NA 

Cancer Slope 

Factor Units 

(mglkglday) -1 

(mg/kglday) -1 

(mg/kg/day) -1 

(mg/kg/day) -1 

(mg/kglday) -1 

(mg/kglday) -1 

(mglkglday) -1 

(mg/kglday) - 1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

l.lE-06 

6.OE-06 
_ _ 

_ _ 

7.1 E-06 

3.1 E-07 

3.8E-07 
__ 

_ _ 

6.8E-07 

7.8E-06 

li2lOl 



TABLE 8.8 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Child Residnts 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ngestion 

)ermal 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

Benzo(a)pyrene 

Arsenic 

Manganese (Soil) 

Thallium 

(Total) 

(Total) 

0.115 mgh 
4.00 mg/kg 
174 wh 

0.580 mgh 

0.115 m@g 
4.00 mg/kg 
174 mg/kg 

0.508 mg/kg 

0.115 w/kg 
4.08 mgk3 
174 wkg 

0.588 mg/kg 

0.115 mg/kg 
4.08 fwh 
174 w/kg 

0.500 f-MM 

M 9.OE-09 
M 3.2E-07 
M 1.4E-05 
M 4.6E-00 

M 1.5E-09 
M 1.2E-08 
M O.OE+OO 
M O.OE+OO 

(1) Medium-Specific (M) EPC selected for hazard calculation 

Intake 

(Cancer) 

Units 

mglkglday 

mgfkglday 

7.3E+OO 

1.5E+OO 

(mglkglday) - 1 

(mg/kg/day) - 1 

(mglkgiday) -1 

(mgikgiday) -1 

VWWday) -1 

6.6E-08 

4.0E-07 

mglkglday 
mg/kg/day 

mglkglday 

NA 

NA 

7.3E+OO 

- - 

- - 

5.4E-07 

l.lE-00 

2cEz~ 1 1.5:; 1 Rzzs%;~ ;T-;; 1 
Total Risk Across All Exposure Routes/Pathways 
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Medium: Surlace/Subsurfacec Soil 

Exposure Point: Hospital Incinerators (Site 16) 

Receptor Population: Adult Residnts 

IReceptor Age: Adult 

Exposure 

Route 

Chemical 

01 Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Ingestion Benzo(a)pyrene 0.330 

Arsenic 8.50 

Manganese (Soil) 400 

Thallium 1.20 

mgh 0.330 

m@g 0.50 

mg/kg 400 

W% 1.20 

I (Total)1 

Dermal IBenzo(a)pyrene 1 0.330 

/ ($iiYrse (Soil) (Totalj :z 

(1) Medium-Specific (M) EPC selected for hazard calculation 

TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Route 

EPC 

Value 

0.330 wh 
8.50 mg/kg 
400 mw% 
1.20 w/kg 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

I M 3 

Intake 

(Cancer) 

6.6E-08 

1.7E-06 

8.1 E-05 

2.4E-07 

2.3E-00 

‘.4E-07 

O.OE+OO 

O.OE+OO- 

Intake 

(Cancer) 

Units 

mglkglday 

mgikglday 

mg/kg/day 

mglkglday 

mg/kglday 

mg/kg/day 

mg/kg/day 

mg/kglday 

Total Risk 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

7.3E+OO 

1.5E+OO 

NA 

NA 

7.3E+OO 

“.5E+OO 

NA 

(mglkglday) - 1 

(mg/kg/day) -1 

(mgkglday) -1 

(mg/kg/day) -1 

(mgkglday) -1 

(mglkglday) -1 

(mg/kg/day) -1 

4.8E-07 

2.6E-06 
- - 

- - 

3.1 E-06 

1.7E-07 

2.OE-07 
- - 

NA (mg/kg/day) -1 - - 

3.7E-07 
:ross All Exposure Routes/Pathways , 3.4E-06 
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TABLE 8.10 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium: SurfacelSubsurfacec Soil 

Exposure Medium: Surface/Subsurfacec Soil 

Exposure Point: Hospital Incinerators (Site 16) 

Receptor Population: Adult Residnts 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion Benzo(a)pyrene 0.115 

Arsenic 4.00 

Manganese (Soil) 174 

Thallium 0.500 

wdk3 0.115 

4.00 

174 

0.588 

M 

M 

M 

M 

Dermal IBenzo(a)pyrene 

(Total)1 

1 0.115 

(1) MedIumSpecific (M) EPC selected for hazard calculation 

0.115 w/kg M 

4.08 w&3 M 

174 f-w/kg M 

0.580 mcikg M 

Intake 

(Cancer) 

3.4E-09 mg/kg/day 

1.2E-07 mg/kglday 

5.1E-06 mg/kg/day 

‘.7E-08 mg/kg/day 

3.3E-10 

2.7E-09 

O.OE+OO 

O.OE+OO 

mglkglday 

mg/Wdw 
mglkglday 

mglkglday 

Inlake 

(Cancer) 

Units 

Total Risk 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

7.3E+OO (mglkglday) - 1 

1.5E+OO (mg/kg/day) -1 

NA (mglkglday) -1 

NA (mglkglday) -1 

7.3E+OO (mg/kg/day) -1 

15E+OO (mg/kg/day) - 1 

NA (mg/kg/day) -1 

2.5E-00 

‘.8E-07 

- - 

- - 

2.OE-07 

2.4509 

4.1E-09 
- - 

NA (mglkglday) -1 

:ross All Exposure Routes/Pathways 

- - 

6.5E-09 

2.1 E-07 
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TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timetrame Future 
Receptor Population. Construction Workers 
Receptor Age: Adult 

Medium EXpOsUre EXpOslJre 

Medium Point 

Chemical 

Ingestion 

Carcinogenic Rask Chemical 

Inhalator? Dermal Exposure 
Routes Total 

SurfacdSubsudace .%I Sudace/Subsurlace Soil Hospital Incinerators (Site 16) Benzo(a)pyrene 7.6E-06 - - 1.6E-06 9.4&06 Benzo(a)pyrene 

Arsenic 4.lE-07 -. 2 OE-06 4 3E-07 Arsenic 

Manganese (Sal) . . . . . . . Manganese (Sal) 

Thallium . . . . . . . Thalkum 
(Total) 4.9E-07 . - 3 5E-06 5.2E-07 (Tota 

Total Rask Across Sudace/Subsurface SolI 5.2E-07 Total 
Total R!sk Across All Media and All Exposure Routes 5 ZE-07 

Non-Carcinogenic Hazard Quotient 

Pnmary 
Target Organ 

NA 
Skm 
CNS 

Yone Sptwflec I 3.9E-02 1 - - 1 . 3 9E-02 
llE-01 1 -- 1 3OE-03 l.lE.O1 . 

award lntlex &xoss All Medaa and All Exposure Reties 1 lE-01 

Total Skin HI 

lnhalatlon Dermal Exposure 
Routes Total 

Total None Speahed HI 

Total CNS HI 
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TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EfPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Constmction Walkers 
Receptor Age: Adult 

Medium I EXpoSUre I Exposure I Chemical 

I Medium 

I 

Point 

jurtace/Subsurface Soil Surlace/Subsudace Sdl Hospital lncmerators (Site 16) Benzo(a)pyrene 
Arsenic 
Manganese (Soil) 
Thallium 

Carcinogenic Risk 
I 

Chemical 

Ingestion 1 lnhalatlon 1 Dermal 1 Exposure 
IRoutes Total1 

9.OE-09 i - - 1 3.7E-10 1 94E-09 lBenzo(a)pvrene 

Total Risk Across All Media and All Exposure Routes 

Non-Carclnogenlc Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 
NA . . . . ._ __ 

Skin l.OE-02 - - 9.7E-05 1 OE-02 

CNS 93E-04 -- . . 9 3E-04 
None Specified 6.3E-03 -. 6 3E-03 

1.7E-02 - - 9 7E-05 l.EE-02 

azard Index Across All Media and All Exposure Routes 1.6E-02 

Total Skin HI 

Total None Specllied HI 
Total CNS HI 
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Medium 

Mace Soil 

TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe. Future 
Receptor Population: Full-Time Employees 
Receptor Age: Adult 

Exposure 
Medium 

judace Soil 

Exposure Chemical Carcmogenc Risk Chemvzal 
Pdnt 

hgestion Inhalation Dermal Exposure 
Routes Total 

Hospital lnclnerators (bte 16) Benzo(a)pyrene 5.1E-07 -. 5 OE-07 l.OE-06 Benzo(a)pyrene 
Arsenic 2.7E.06 -- 6 lE-07 3 3E-06 Arsenic 
Manganese (SolI) . . . Manganese (SOII) 
Thalkum . . . . Thallwm 

(Total) 3 ZE-06 - 1 lE-06 4 3E-06 (Total 
Total Risk Across SotI 4.3E-06 Total 

Total Risk Across All Media and All Exposure Routes 4 3E-06 

Non-Carcmogenc Hazard Quotfent 

Pnmaly IngestIon lnhalatlon Dermal Exposure 
Target Organ Routes Total 

NA . . . . 

Skin 1 7E-02 3 BE-03 2 OE-02 
CNS 1 7E-03 . . 1 7E-03 

None Spaclfled 1 OE-02 - 1 OE-02 
2 6E-02 3 6E-03 3 2E-02 

azard Index Across All Media and All Exposure Routes 3 ZE-02 

Total Skin HI 
Total None Specbad HI 

Total CNS HI 

l&!/O1 



TABLE 9 4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe. Future 
Receptor Population: Full-Time Employees 
Receptor Age: Adult 

Medium 

Surface Soil 

Exposure 
Medium 

Surlace So11 

Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Cluotw?nt 

Point 
Ingestion Inhalation Dermal Exposure Pnmafy lngestlon Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Hospital Incinerators (Site 16) Benzo(a)pyrene 2.2E-06 -. 4 3E-09 2 6E-06 Benzo(a)pyrene NA . . . . . . 

Arsenic 1 5E-07 . 6 9E-09 t .6E-07 Arsenic Skin 39E-03 - - 1 BE-04 4.1E-03 

Manganese (Soil) ._ _. . . . . Manganese (Soil) CNS 36E-04 - . . 3.6E-04 

Thallwm _. _. . . Thallium None Speclfled 2.6E-03 -. . . 2.6E-03 

(Total) 1.7E-07 - - 1 lE-06 1.9E-07 (Total) 69E-03 - - 1.6E-04 7 OE-03 

Total Risk Across SotI 1 9E-07 Total Hazard Index Across All Medta and All Exposure Routes 7 OE-03 

Total Risk Across All Media and All Exposure Routes 1.9E-07 
Total Skin HI 

Total None Specltled HI 
Total CNS HI 
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TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adolescent 

Medium Exposure 
Medium 

Exposure 
Point 

urtace SolI Sudace So11 Hospital kwnerators (Sate 16) 

Chemical 
I 

Carcinogemc Risk Chemical Non-Cannogenjc Hazard Ouotlent 

Inhalation Detmal Exposure Pnmafy b,QeStlOn Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 
. 1 3 OE-09 1 9 ZE-09 Benzo(a)pvrene NA 1 . . . . 

4.9E-09 
. . . 

. . 

. 7 9E-09 

Total Risk Across SolI 

4 6E-06 Anen~c Skin 2.2E-03 - 2 5E-04 2 5E-03 
. Manganese (SolI) CNS Z.OE-04 - - . 2 OE-04 

Thallium None Speclfled 1.4E-03 - - 1 4E-03 
5 7E-06 (Total) 3 9E-03 - - 2 5E-04 4 1 E-03 

5 7E-06 Total Hazard Index Pcross All Media and Akl Exposure Routes 4 1 E-03 

Total Risk Across All Media and All Exposure Routes 1 5 7t-06 1 
Total Skin HI 1 

Total None Specllled HI 
Total CNS HI t+%%j 
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TABLE 9 7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeirame Future 
Receptor Population: Child Residnts 
Receptor Age: Child 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcmogenic Hazard Quotient 

Medium Point 
Ingestion Inhalation Dermal Exposure Pnmary IngestIon Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Suriace/Subsudace Soi SutiaceJSubsurtace Soil Hospital Incinerators (Site 16) Benzo(a)pyrene llE-06 -- 3 lE-07 1.4E-06 Benzo(a)pyrene NA . . . . . 

Arsenic 60E-06 -- 3 BE-07 6 4E-06 Arsenic Skin 1.6E-01 - 9 BE-03 t .7E-01 

Manganese (Soil) ._ . . . . . Manganese (SolI) CNS 1 6E-02 - - . 1.6E-02 
Thallium ._ . . . . . Thallium None Specified 9.4E-02 - - . . 9 4E-02 

(Total) 7.1E-06 - - 6 BE-07 7.6E-06 (Total) 2.6E-01 - - 9.6E-03 2.7E-01 
Total Risk Acmss Surface/Subsurface Soil 7.6E-06 Total Hazard Index Across All Media and All Exposure Routes 2.7E-01 

Total Risk Across Ail Media and All Exposure Routes 7 BE-06 
Total Skin HI 

Total None Specllled HI 
Total CNS HI 

lRiO1 



TABLE 9 6 
SUMMARY OF RECEPTOR RISKS ANQ HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Ttmeframe: Future 
Receptor Population: Child Residnts 
Receptor Age: Child 

Medium Exposure 
Medium 

wlace/Subsudace Soil SurfaceISubsurlace Soil 

Exposure I Chemical I Carcinogenic Risk I Chemical I Non-Carcinogenic Hazard Ouotlent I 
Pcint 

I 
tx2izpG 

I 1 t 
lospital Incinerators (Site 16) IBenzo(a)pyrene 1 6.6E-06 1 -. 

Arsenic 
Manganese (SolI) 

4.6E-07 . - 
. _. 

Dermal Exposure Pnmary Ingestion Inhalation Dermal Exposure 
Routes Total Target Organ Routes Total 

1 .l E-06 7.6E-06 Benzo(a)pyrene NA . . . . . . . . 

1.6E-06 5.OE-07 Arsenic Skin 3 7E-02 . . 1 4E-03 3 9E-02 
. . . Manoanese 1Soill CNS 3 4E-03 - - . . 3 4E-03 

Thallium . . . . 

(Total) 5.4E-07 1 -. 
Total Risk Across Sudace/Sut 

Total Risk Across 

s ~~~ I~~ I 
. . . . Thallium None Specified 2.3E-02 1 -. 1 _. 2 3E-02 

1 2.9E-06 5.7E-07 (Total) 6.4E-02 1 - - 1 1.4E-03 6 5E-02 
xurface Soil 5.7E-07 Total Hazard Index Across All Media and All Exposure Routes 6 5E-02 

Ail Media and All Exposure Routes 5.7E-07 
Total Skin HI -1 

Total None Specilied HI 
Total CNS HI m 



TABLE 9.9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Populatton. Adult Residnts 
Receptor Age: Adult 

Medwm Exposure Exposure 

Medium Point 
Chemvzal 

I I I I 
Sudace/Subsurlacec SolI ISurlaca/S”bsurtacec SolI IHospital Incinerators (Site 16) IBenzo(a)pyrene 1 46E-07 

Af.SenlC 
Manganese (Soil) 

2 6E-06 
. . 

Thallwm . . 

(Total) 3 1 E-06 
Total Risk Acres: 

Total Risk 

. . . . . Thallium None Speclhed 1 OE-02 1 - 1 . 1 1 OE-02 

. . 1 3.7E-07 3 4E-06 (Total) 2.6E-02 1 - - ) 1 3E-03 1 3 OE-02 

s SurlaceISubsurlace SotI 3 4E-06 Total Hazard Index Across All Media and All Exposure Routes 1 3 OE-02 

Across All Media and All Exposure Routes 3 4E-06 
Total Skin HI 

Total None Speclhed HI 
Total CNS HI 

Carclnogenlc Risk 
I 

Chemical 

I 

Non-Carclnogenlc Hazard Quotbent 

I 
lnhalatlon 1 Dermal I Exwsure 1 1 Pnmaw I kwestwx I lnhalatlon I Dermal I Exposure 1 

Ro”;es Total Target Organ - Routes Total 
. 1 7E-07 6 5E-07 Benzo(a)pyrene NA . . . 

. 2 OE-07 2 BE-06 Arsentc Skin 1.7E-02 1 3E-03 1 6E-02 
. . Manganese (SolI) CNS 1 7E-03 - 1 7E-03 

l/2/01 



TABLE 9 10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Fulure 
Receptor Population, Adult Residnts 
Receptor Age: Adult 

Medium Exposure Exposure Chemical Carclnogenu Rusk Chemical Non-Carcmogenic Hazard Quotient 

Medium POint 
Ingestion Inhalation Dermal Exposure Pnmary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

SurfaceISubsurfacec Soil Sudace/Subsurfacac Soil Hospital Incinerators (Site 16) Benzo(a)pyrene 2.5E-06 - - 2.4E-09 2 7E-06 Benzo(a)pyrene NA . . . . . . . 

Arsenic 1.6E-07 -. 4 1 E-09 1 6E-07 Arsemc Skin 4 OE-03 - - 9 1 E-05 4 1 E-03 

Manganese (Soil) . . . . ._ . Manganese (SolI) CNS 36E-04 -- . . 3 6E-04 

Thallium . . . . . . . . Thallwm None Specilied 2.5E-03 - - . . 2 5E-03 

(Total) Z.OE-07 - - 6.5E-09 Z.lE-07 (Total) 6.6E-03 - - 9. t E-05 6.9E-03 

Total Risk Across Surface/Subsurface So11 Z.lE-07 Total Hazard Index Across All Media and All Exposure Routes 6.9E-03 

Total Risk Across All Media and All Exposure Routes 2.1 E-07 
Total Skin HI 

Total None Speclfled HI 
Total CNS HI 
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TABLE 10.1 
SUMMARY OF RECEPTOR RISKS AND.HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Timeframe. Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

I I I I I I I Medium I Exposure I Exposure I Chemical I Carcinogenic Risk I Chemical 

I Medium 

I 

Point 
Ingestion Inhalation Dermal 

Surface/Subsurface Soil SudaceISubsudace Sdl Hospital Incinerators (Site 16) Benzo(a)pyrene 7.6E-06 - - t .6E-06 

Anenlc 4.1E-07 - - 2 OE-06 

Maneanese (Soil) . . . . . . 

Thallium . . . . . . 

(Total) 4.9E-07 I -. 1 3.5E-06 
Total Risk Across Sutiace/Subsuriace Soil 

Total Risk Across All Media and All Exposure Routes 

I 4.3E-07 Anenlc 
. . Manganese (Soli) 

Non-Carcinogenic Hazard Quotient 

azard Index Across All Media and All Expc 

Total Sk!n HI 
Total None Specitled HI 

Total CNS HI 
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TABLE 10.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Timeframe: Future 
Receptor Population: Constluciion Workers 
Receptor Age: Adult 

EXpOSllre Exposure 
Medium Point 

Chemical Carcinogentc Risk 
I 

Chemical 
I 

Non-Carcinogen!c Hazard Owllent 

I 

Medlml 

urlace/Subsudace Soil SurfaceISubsuriace SolI Hospital lnwwrators (Sate 16) Benzo(a)pyrene 9.OE-09 

Arsenic 6.6E-06 

ManQanese (Sal) . . 

Thallium . . 

(Total) 7SE-06 
Total Risk Acres! 

Total Risk AC I All 

lnhalataon Dermal Exposure Pnmay lhQeStlO!l Inhalation Dermal Exposure 
Routes Total Target OfQCtn Routes Total 

. 3 7E-10 9 4E-09 Benzo(a)pyrene NA . . ._ . 

. . 6 ZE-10 6 6E-06 Anen!c Skin 1 OE-02 - - 9 7E-05 1 OE-02 

. . . . ,,h-lQWV3Se (SOlI) CNS 9 3E-04 - . 9 3E-04 
. . . . . . Thallium None Speatled 63E-03 .- 6 3E-03 

. 9 9E-10 7 6E-06 (Total) 1.7E-02 .- 9 7E-05 1 BE-02 
B Surface/Subsurface .%I 7 6E-06 Total Hazard Index Across All Media and All Exposure Routes l.BE-02 

Media and All Exposure Routes 7.6E-06 
Total Skm HI -1 

Total None Spealled HI 
Total CNS HI -1 
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TABLE 10 4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EfPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scanado Timeframe Future 
Receptor Populatmn: Full-Time Employees 
Receptor Age. Adult 

Medun 

Surlace Soil 

EXpoSllW 
Medum 

Surface Soil 

EXpOSWe Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotvant 

Point 
Ingestion lnhalakon Dermal Exposure Primary IngestIon lnhalatnn Dermal Exposure 

Routes Total Target Organ Routes Tolal 

Hospital Incinerators (Site 16) Benzo(a)pyrene 2.2E-08 -- 4 3E-09 2.6E-06 Benzo(a)pyrene NA . . . __ 

Arsenic 1 5E-07 - - 6.9E-09 1 6E-07 Anemc Skin 39E-03 -- 1 6E-04 4 lE-03 

Manganese (Soil) . . . . . . . Manganese (SolI) CNS 36E-04 -- . . 3 6E-04 

Thalkum ._ . . . . ._ Thallium None Speclhed 2.6E-03 -. ._ 2.6E-03 

(Total) 1.7E-07 . l.lE-06 1.9E-07 (Total) 6.9E-03 -. 1 6E-04 7.OE-03 

Total Risk Across Soil , , ;fX:;; Total Hazard Index Across All Media and Ail Exposure Routes , 7.OE-03 , 

Total Risk Across All Media and All Exposure Routes 
Total Skm HI 

Total None Spaclhed HI 
Total CNS HI 
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TABLE 10 5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adolescent 

Medium 

Surface Soil 

Exposure 
Medium 

Surface So11 

Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ouotlent 

Point 
Ingestion lnhalakon Dermal Exposure Prtmaty Ingestion Inhalation Detmal Exposure 

Routes Tota Target Organ Routes Tot2 

Hospital Incinerators (Site 16) Arsenic 1.4E-06 2 6E-07 1 7E-06 Arsemc Skin 22E-02 -- 4 lE-03 2 6E-02 

(Total) 1 4E-06 - 2 6E-07 1.7E-06 (Total) 22E-02 -- 4.1 E-03 2 6E-02 

Total Risk Across Soil 1 7E-06 Total Hazard Index Across All Media and All Exposure Routes 2 6E-02 

Total Risk Across All Media and All Exposure Routes 1 1 7E-06 1 
Total Skm HI 126E-021 
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TABLE 10 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Scenano Timelrame: Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adolescent 

Medium 

Surlace Soil 

EXpOSW3 
Medium 

Surface Soil 

Exposure Chemical Carcclnogenc Risk Chemical Non-Carcmogenlc Hazard Quottent 
Point 

lnges110n lnhalatlon Dermal Exposure Primary hQeS!lOn tnhalatlon Dermal Exposure 
Routes Total Target Organ Routes Total 

Hospital Incinerators (Site 16) Benro(a)pyrene 6.2E-09 -. 3 OE-09 9.2E-09 Etenzo(a)pyrene NA . . . . . . . 

Arsenic 4.3E-06 4 9E-09 4 6E-06 Arsenic Skm 2.2E-03 -. 2 5E-04 2.5E-03 
Manganese (Soil) . . . . . . Manganese (SOII) CNS 2.OE-04 -. . . 2 OE-04 
Thallium ._ . . . _. Thallium None Specllled 1.4E-03 - . . 1.4E-03 

(Total) 4.9E-06 - - 7.9E-09 5.7E-08 (Total) 3.9E-03 -. 2 5E-04 4.1E-03 
Total Risk Across So11 5 7E-08 Total Hazard Index Across All Media and All Exposure Routes 4 IE-03 

Total Risk Across All Media and All Exposure Routes 5 7E-06 
Total Skin HI 

Total None Speclfled HI 
Total CNS HI 

1/2/o 1 



TABLE 10 7 
SUMMARY OF RECEPTOR RISKS AND.HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

Scenano Timeframe: Future 
Receptor Population: Child Residnts 

Receptor Age. Child 

Medwm Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Sudace/Subsurlace Soil Surface/Subsurface Soil Hospital Incinerators (Site 16) Benzo(a)pyrene l.lE-06 -- 3.lE-07 1.4E-06 Benzo(a)pyrene NA ._ ._ ._ . . 

Arsenic 6.OE-06 - - 3.8E-07 6.4E-06 Arsenic Skin 1.6E-01 - - 9 8E-03 1 7E-01 

(Total) 7.1E-06 . - 6 8E-07 7.8E-06 (Total) 1.6E-01 -- 9.8E-03 1.7E-01 

Total Risk Across Sudace/Subsurlace Soil Total Hazard Index Across All Media and All Exposure ROutes 1.7E-01 

Total Risk Across All Media and All Exposure Routes 
Total Skin HI m 

l/2/0 1 



TABLE 10.8 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Tlmelrame. Future 
Receptor Population: Child Resldnts 
Receptor Age: Child 

Pnmafy Ingestvm Inhalatton Dermal EXpOSllre 
Target Organ Roules Total 

NA 1 . . . . . . 

Medium EXpOSUre Chemical Chemcal 

I I 

EXpOSUre Carctnogentc Risk Non-Carcinogenic Hazard Quotient 
Medum P&l! 

lngestlol lnhalatlon Dermal EXpoSUre 
Routes Total 

SudaceISubsudace Soil SudacaISubsudace Soil Hospital Incinerators (Site 16) Benzo(a)pyrene 66E-08 - - 1 IE-08 7 6E-08 Benzo(a)pyrene 
Arsenic 4 BE-07 1 8E-06 5 OE-07 Anemc Skin 3 7E-02 - 1 4E-03 3 9E-02 
Manganese (SOS) . . . Manganese (Soul) CNS 3 4E-03 . . 3 4E-03 
Thalkum . . . . . Thallwm None Speufled 2.3E-02 - . . 2 3E-02 

(Total) 54E-07 -. 2 9E-08 5 7E-07 (Total) 64E-02 1 4E-03 6 5E-02 
Total Risk Across Surtace/Subsudace SolI 5 7E-07 Total Hazard Index Across All Media and All Exposure Routes 6.5E-02 

Total Risk Across All Media and All Exposure Routes 5 7E-07 
Total Skm HI 

Total None Specllfed HI 
Total CNS HI 

l/2/01 







SOLVENT STORAGE AREA (SITE 18) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SOLVENT STORAGE AREh (SITE 18) 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Scenario 

TImeframe ’ of Exposure Pathway 

Rationale for Selection or Excluston 

Current/Future Surtace Soil 

Subsurface Soil Subsudace Soil 

Future Surface Soil 

Sudace Soil 

Air 

Air 

Surface Soil 

Air 

Subsutface Soil 

Air 

Surface Soil 

Surface Soil 

Subsudace Soil 

Surface Soil 

Surface Soil 

Subsurface Soil 

Subsurface Soil 

Construction 

Workers 

Full-bme 

Employees 

Trespassers 

Adult 

Adult 

Adolescents 

Construction 

Workers 

Full-time 

Employees 

Trespassers 

Adult 

Adutt 

Adolescents 

Employees 

Trespassers Addescents 

Aduil 

Residents Child 

Adult 

Residents Child 

Adult 

Residents Child 

Adult 

lngest~on 

Dermal 

lngestmn 

Dermal 

Ingestion 

Denal 

Inhalation 

Inhalation 

Inhalation 

Ingestion 

Dermal 

Ingestion 

Denal 

Ingestion 

tnhalatnn 

Inhalation 

Inhalation 

Ingestion 

Dermal 

Ingestion 

Dermat 

Inhalation 

Ingestion 

Dermal 

Ingestion 

Dermal 

Inhalation 

Inhalation 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-site 

Quant Construction workers may have contact wtth sudace soil during excavabon 

auant aciwitles. 

Quant Full-bme employees may contact sudace soil during normal work actwttles 

Quant 

Quant Trespassers may be exposed to surface soil while at the site 

auant 

auam Construction workers may be exposed to fugitive dust and volatile 

emissions dunng construction activities. 

On-sate 

On-Site 

On-Site 

On-Site 

On-Site 

auant Full-time employees may be exposed to lugitive dust and vdatlle 

emissions during work activities. 

auant Trespassers may be exposed to fugitive dust and 

vdatile emissions from soil. 

auant Construciion workers may have contact with subsurface soil durmg excavation 

Quant adivities. 

None Full-time employees are not exposed to subsurface so4 

On-Site 

On-Site 

On-Site 

On-site 

None 

None Trespassers are not exposed to subsuriace soil. 

None 

auam Cbnstruction workers may be exposed to lugltwe dust and vdatlle 

Adult residents may be exposed to fugitive dust and vdabte emissions 

1/2/01 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SOLVENT STORAGE AREA (SITE 18) 

NSE-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Exposure Exposure 

P0int Point 

Overburden Aquiler Overburden Aquiler 

Timeframe 

CU,,WWFUlU~~ 

Medium 

Groundwater Groundwater 

Exposure 

Medium 

Groundwater Groundwater 

Air Air Overburden Aquifer Overburden Aquifer 

Receptor 

Population 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Construction Ingestion 

Oermal 

Ingestion 

Oermal 

Ingestion 

Dermal 

tngeshon 

Dermal 

Ingestion 

Demtal 

Inhalation 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-sate 

None Construction workers may have dermal contact with groundwater during 

C&ant excavation activtttes. 

Ouant Groundwater may be used as a drinking water source in the luture 

None 

NO”2 Trespassers do not have contact with grwndwater 

None 

&ant Groundwater may be used as a potable water source !n the future. 

&ant 

None Exposures to a child resident are less than those loran adutt restdent 

None 

Quant Construction workers may be exposed to chemicals that have volatilized horn 

groundwater during excavation activities. 

On-site 

On-Site 

On-site 

On-site 

NOW Full-time employees are not exposed to chemicals volatihizing horn 

groundwater. 

None Trespassers do not have contact wtth site groundwater 

@ant On-r& residents may be exposed to volatile emmisstons from groundwater 

while showering or via vapor intrusion. 

None Exposures to a child resident are less than those for an adutt resident 

Residents Adult 

Chtld 

Inhalation 

Inhalation 

l/2/01 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 
Scenario Timfmme: CurrenVFutum 
Medium: Surlrce Soil 
Expocum Medium: Surface Soil 
Exposum Point: Solvent Storage Area (Site Ill) 

CAS 
Number 

Chemical 

Vdatile Organlcs 
76-93-3 P-BUTANONE 

106-66-3 TOLUENE 

Rationale lor ’ 

,,;zn;,;;m ;;;;;e” ,o!$;n;;on “,tFe; ,,,,,ts ‘~zk:,“’ Fz;z;c:~p; ,qPnge o, ,.,,,,,,~&~~‘l’ core;;? Ba;i;;;;d Rixz;d Potentist PdenUal ‘;Igc ‘,-;;;;’ CDPC SCrWlin9 ARAWTBC ARAR/TBC 
(1, ,I, Concentration “I Screening’3’ vale Sourcs 

Seleotlon’“’ 

0 002 J 0004 J me/kg S 16SB020031 -SO. Y3 0 002 NA 730 N NA SSL-INH NO BSL 

s 165803mJ1 -so 500 CTRESSOIL 

ocot J 0006 J mgkg St6SBO5ooOt -SO 5f5 0001 NA 52 N 650 SSL-INH NO BSL 

500 CTRESSOIL 

Semivdattk Organics 
63-32-9 ACENAPHTHENE 0 026 J 0 026 J mykg 5165801oca-so t/5 016.02 0 026 NA 370 N NA SSL-INH NO 

IOOI CTRESSOIL 
t 20-t 2-7 IANTHRACENE 1 0033 1 J 1 0033 1 J Img/kd SlBSBOtCW-SOI 115 1 016.02 1 0033 1 NA 1 2200 N 1 NA 1 ss~-INH 1 ~0 

BSL 

BSL 

I I I I -1. I I I I I I 1000 ICTRESSOILI I 
56-55-3 BENZO(A)ANTHRACENE 0071 J 0 071 J ,wykg St6SBOlOCO-SO t/5 016-02 0 071 NA 062 C NA SSL-INH NO BSL 

1 CTRESSOIL 

BSL 

15ccQ 

7440-70-2 CALCIUM 460 J 1400 J “g/kg st6sBo2mot-so 4I5 160 1400 / A NA NA SSL-INH NO NUT 

NA CTRESSOIL 
7440-47-3 CHROMIUM 95 19 me/k0 St6SBO3ooot-SO Y5 . . . 19 193 30” c 270 SSL-INH NO BSL,BKG 

too CTRESSOIL 
7440-508 COPPER 42 12 me/lc~ St6SBO2COWSO 5I5 ._. 12 179 290 N NA SSL-INH NO BSLBKG 

25M) CTRESSOIL 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUl 

PAGE 2 OF 2 
Scenarto Tlmfnmc: CurrenVFutum 
Medium: Surtace Soil 
Exporum Medium: Surface Sdl 
Exposum Pdn(: Solvent Staage Area (Site 19 

CAS 
Numbs, 

Chcmlul 

7439696 IRON 

7439-92-t H 

7439.954 MAGNESIUM 

7439.965 MANGANESE 

7440-09-7 POTASSIUM 

744022-t SILVER 

744062-2 VANADIUM 

7441M6-6 ZINC 

“~UVIUIS Iv. 

Co:;:;on ;i;;;e; CO?<~O” “d=:re; ,,,,l,s ‘M:;“:: F:;;;n:y Range 0‘ Nom,&&“’ Co~t:?n B$,,,’ “-: ‘;I;: -111 c;ay “;tG;,“’ COPC SCmntng ARAR/TBC ARAMBC 
II, COnCI3ltrdlOfl Screening”’ 

Selectlon’a’ 
7500 J 13ooo J mS/kg St 6SBO3tXMt -SO. 575 . . . 13oca 166Ckl m NA ,I SSL-INH NO EPAI, EKG 

S16SB040001 -SO NA CTRESSOIL 

A 25 430 m@g St6SBO5ooOt-SO 575 . 430 m- NA ‘,I SSL-INH m ASL 

500 CTRESSOIL 

1403 2600 q/kg st6sBo3mJt-so 575 . . 2600 - ..I NA NA SSL-INH NO NUT 

NA CTRESSOIL 

62 J 130 J rngkg S16SBO2ooOt-SO 575 . . 130 172 160 N NA SSL-INH NO BSL,BKG 

NA CTRESSOIL 

330 13w mg,kg St6SBO2ooOt-SO 575 NA SSL-INH NO NUT 

NA CTRESSOIL 

15 J 34 mg/kg S16SBO3ooot-SO 575 . . . NA SSL-INH NO BSL 

340 CTRESSOIL 

J 064 J rnglrg St6SBO3Mx)1-SO 3/5 0 46 0 49 064 , 11 N NA SSL-INH m ASL 

54 CTRESSOIL 

16 33 mgkg st6sBo3cOo-so 575 . . 33 333 55 N NA SSL-INH NO BSL,BKG 

470 CTRESSOIL 

22 36 n,g/k~ S16SBo4ooOt-SO 3!5 19-21 2300 N NA SSL-INH NO BSL 

A shaded value indicates that the COncentrakM used lor screening exCse& the cdterion or background value 

A shaded chemical name tndicates that the chemical has been selected as a COC 

Fcotnotes 

t Sample and dupkcate are counted as two separate samples when determining the 

mkwnum and maximum detected concentratiMs 

2 Values presented are sample-spscilic quantitation timlts 

3 The maxmtum detected ccncentraticn is used tot screening purposes 

4 Atlantic Envtronmental Services. April 1995 BackgrOund concentrations 01 lnorganks in Soil Naval Submanne Base 

New London It the maximum delected concentration ot an inorganic is less than the background ccncentratlon, then 

that metal is not selected as a COC 

5 The risk-based COPC screening level tor resdential land use IS presented The value is based on a 

target hazard quottent at 0 1 tar noncarcinogens (denoted wtth a ‘N’ Hag) or an incremental cancer 

risk 01 1 Et5 lorcarcinogens (denoted with a’C’ (lag) (USEPA. Region IX, October 1999) 

6 The chemical IS selected as a COPC it the maximum detected concentrabon exceeds the risk-based 

COPC screentng level antior an ARARTBC(s) 

7 Pyrene IS used as a surrogate lot 2.methytnaphthalene. benzo+g.h.i)perylene. and phenanthrene 

6 Hexavaknt Chromium. 

9 OSWER soil screening level tor residential land use (USEPA. July 1994) 

&.&&d Samdes 

S16SBOlOWI-SO St 658’34ooO1 SO 

St6SBo2ooOt-SO St6SBt35gCNItSO 

St6SB03000tSO 

Defifvkuns 

ARAFUTBC = AppkcaMe or Relevant and Appropriate RequiremenVTo Be Considered 

C = Carcktogen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applrcable 

SSL-INH = Sol Screening Level for trawlers Iran soil to atr (Inhalatkon) (USEPA. May 1996) 

CTRESSOIL - CTDEP direct contact criteria lor residenttal exposures 

Rationale Codes 

For Selection as a COC 

ASL = Above COC Screening LevellARAFVtBC 

For Eliminahon as a COPC 

EKG = WIthIn Background Levels 

BSL = Below COC Screenmg Level/ARAMBC 

NUT = Essential Nutrient 

EPAI = USEPA Region one does not advocate evaluallOn of thls chemical 

l/2/01 



TABLE 2.2 
OCCURRENCE, DLSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON. CONNECTICUT 

PAGE 1 OF 2 
I kkenarla TImeframe: Current/Future 

Medium: Suriace Soil 
Exposure Medium: Surlace Sdl 
Exposure Point: Solvent Storage Area (Site 18) 

CAS 
Number 

Chemical 

CC.“CMtMlO” CTDEP CTDEP Soil 
Rs(ionale for 

Localion Of Detection 
Maximum F”WJ~“CY Range of Nondetects’” used ior 

Backgrwnd EPA SSL-Soil 
Mobility Vapor 

COPC Contaminan( 

Concenlralion “’ screening”’ 
vakd” lo GW+’ 

Criteria”’ Vdatiliution’6’ F’ag 
Dek?tlon or 

SdUtlCl”“’ 

Volatile Orgonlcr 

76-93-3 P-BUTANONE 0002 J OOQ4 J 
sl6sBo2o3o-so. 

WQ 5165803ooo1-so 
3J3 0004 NA NA 60 2400 NO BSL 

106-88-3 ~T~LUENE 1 0001 1 J 1 OCC6 1 J Imw’kQl Sl6SB050001-SO I 515 1 . . 1 0006 1 NA 1 12 1 67 1 760 I NO 1 BSL 

Sl6SB010001-SO 

Sl6SBOlooOl-SO 

SlBSBOlMMl-SO 

S16SBOlOOO-SO 

Sl6SBOloMll-SO 

n-24-2 ~BEN~~(G.H.I)PERYLENE 1 0068 1 J 1 0068 I J Img&Ql S~BSBOIOM)I-SO I 115 I 

)7M-9 IBENZO(K)FLUORANTHENE I 0051 I J I 0051 I J Img/kgl S16SBO1ooO1-SO I 
I ofi97 I I I nrx.7 I 

17429-90-5 IALUMINUM 

InorgilniCS 
I 

15ooo 
sl8sBo3cCol -so. I 

WQ SlSSBO40301-SO .x., , 
I 

I ~. I ~... I I 
I 15030 1 17600 1 NA 1 

,*, 
NA’=’ , NA 

I .._ I -..- I 
650-l 9,c. I r4l.I I q KG 1 

7440-36-O ANTIMONY 073 J 073 J WQ S16SBO5ooOl-SO l/5 I 
744036.2 ARSENIC 19 4 lW@Q S16SBO3ooOl-SO Y5 I I 4 I 

5 NA”’ NA NO BSL 

29 N A”’ NA NO Ei!X 

___ -_ ---. -_ 16Cel NA”’ NA NO BSL.BKG 

NA NA”’ NA NO NUT 

515 I 19 [ 193 38 NA”’ NA NO BSL.BKG 

SlSSBOlQO31-SO 

Sl6SBOlO30-SO 

s16SBolooo1-so 

S16SBOlOOO1-SO 

S16SBOlO@Jl-SO 

s16sBoicool-so 

Sl6SBOlCOO-SO 

A 
42 

--A-- 

1 
56 
56 
1 
56 

40 

40 

95 19 mg/kQ S16SBO3CCCIl -So 

42 12 l”+Q S1858020001-50 Y5 1 . I 12 179 NA I NAIL’ 1 NA I NO I BKG 

75OO J 13o@l J 
s165803ooo1 -so. 

*Q sl6sBo4ooo1-~o 
. . ..W .,I .I_ n,,,. 

515 

25 430 m@g 5185805ooO1-SO __ , -- 

1400 2600 we S,fE$R”.m1-sn z/c, I I 9RM 
v5 I . . I 430 NA 1 NA”’ NA NO NTX 

- _-___. -- __ --“- NA 1 NAI” NA NO NTX 

7439-96-5 IMANGANESE 1 82 1 J 1 130 1 J 1 ,“@““I C1P9FLn9wYl.sn I WC. I “bl, .,IyvyyLyuyI .,... , .“” , I 4-n , 80” 171 SIC I hIA I.” I .,.w I”” Llb ,.- kin I.” BKG 

7uo-09.7 IPOTASSIUM 1 330 1 1 1300 1 hnl slBsBo2OOO-so I wk., 56 I . . . I 1Ylol-l r-r-1 . . . - ~-~ , NA NA NO ._ BSL 

5l5 1 . . 34 1 NAcP’ 1 NA 1 NO NTX 

Y5 1 046.049 07 1 NA@’ 1 NA 1 NO BSL 

5,5 I h-d-,“” 1 NA@I 1 NA 1 NO RSI RKC. 

744047.3 CHROMIUM 

7440-50-8 COPPER 

7439-69-6 IRON 

7439-92-l LEAD 

7439-954 MAGNESIUM 

744G22-4 SILVER 1.5 J 34 mg/kQ sl&jBo~i-so 

7440-26-o THALLIUM 043 J 064 J ,,Q,kQ 6166603Mx)i-s0 

7440-62-Z VANADIUM 16 33 ,“QkQ SlSSBO3ooOl-SO , -- --- ____ . ..- ---,-.__ 

7440666 ZINC 22 38 ,“@Q Si6SBW~i-SO 3/5 1 19-21 I c 38 12000 NA NO BSL 

A shaded value indicates that the CMcentraliMl used for screening exceeds the cnlenon or background value 

A shaded chemicti name indicates thal the chemical has been selected es a COPC 

FOOtIlOleS 

1 Sample and dupllcare are counted as two separate samples when determining the 

minimum and max+mum delecled concenlralions. 

ARAMBC = Applicable or Relevant and Appropnale RequiremenVTo Be Considered 

c = CarcmQen 

2 Values presented are sample-specific quantilatvn lkmils COC = Chemical 01 Concern 

3 The max?mum detected concentration IS used for screening purposes J = Eskmated Value 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 
Scenario Tlmfwn?: CuncnVFulwe 
Medium: Swlaa Soil 
Exposum Medium: Surface Sdl 
Exposure Poln(: Solvent Staage Area (Site 111) 

I I I I I I I I 

4 Allantc Environmental Services. &ral 1995 Background concentrations of lnorganics in Sal Naval Submarine Base - 

New London II lhe maximum detected ccocentratwm of an inorganic is less than the background cowenlraliw then 

that metal is not selected as a COC 

5 USEPA Soil Screening Guidance. May 1996 

6 CTDEP Remediation Standard ReQUletiozX. 1996 

7 The chemical is selected es a COPC if Ihe maximum detected concenlration exceeds the risk-based 

COPC screening level and&r an ARAl%TBC(s) 

6 Pyrene is used as a surrogate for benzo(Q.h.i)p?rylene and phenanthrene 

9 MoMizalion cnteria Ior inorganics developed lo be compared lo TCLP or SPLP 

Associated Sam& 

sl6SEo1Qc0-So 

Sl6SBGZCCO-SO 

S16SBO3ooo1-SO 

S16SBO4XOl -SO 

S185805ooO1 -SO 

Detection ConcentraUon CTDEP CTDEP Sdl 
RatIonale fa - 

Frequency Range of Nondetects’” Used for 
Background EPA SSL-Soil 

MobilitY vapor 
COpc Contaminant 

value”’ lo Gti” rldeuon a 11, Screening”’ Criterld” Vdrtiliutlon’“’ Flag 
selectlc4l’~ 

N = Noncarcmcgen 

NA = Not Appltcable 

Rabonaie Codes 

For Selection es a COC 

ASL = Above COC Screening LeveWARAMBC 

For Elimination as a CCC 

BKG = Within Backgrwnd Levels 

1mo1 



TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS - SPLP RESULTS 

NSB-NLON, GROTON, CONNECTICUT 

Scensrlo Timeframe: Current/Future 

Medium: Surface Soil 
Exposure Medium: Surface Sol1 

Exposure Point: Solvent Storage Area (Site 18) 

CAS 

NUlllbW 
Chemlcrl 

Concentration 
Rationale lor 

Frequency Range of Nondetects Used for 
Background 

CTDEP 

Mobllity 
COPC Contaminant 

Screening”’ 
Value”’ 

Criteria”’ Flag 
Deletion or 

Selectlo”“’ 

66 ug/L s16sB05oc01-SO-P ASL 

7439-95-4 MAGNESIUM 120 120 WL sl6sBo1oM)1-so-P. 
s16sBo2c0o1-SO-P 

2/5 110-250 120 NA NA NO NTX 

7440-09-7 POTASSIUM 6600 6600 ug/L s16sB030001-SO-P l/5 360 - 510 6600 NA NA NO NTX 

7.&m-33-4 1R ,A ll”k Sl6SB03oool-SO-P l/5 5.7 16 NA 360 NO BSL 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value 

A shaded chemical name indicates that the chemical has been selected as a COC 

Footnotes: 

1 Sample and dupkcate are counted as two separate samples when determining the 

minimum and maximum detected concentratiwrs. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected rxncentration is used for screening purposes. 

4 SPLP analysis was not performed on background samples. 

5 CTDEP Remediition Standard Reguhtions, 1996. 

6 The chemical is selected as a COC if the maximum detected concentration exceeds the risk-based 

COC screening level. 

Associated Samples: 

s16sBo1ooo1-SO-P 

Sl6SBO2OCOl-SO-P 

s16sB030031-SO-P 

S16SB040001-SO-P 

S16SB050001-SO-P 

Definitions: 

C = Carcinogen 

COC = Chemical of Potential Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not available 

Rationale Codes: 

For Selection as a COC: 

ASL = Above COC Screening Level 

For Elimination as a COC, 

BSL = Below COC Screening Level 

NTX = No criteria available 

1 /z/o 1 



Scenario Timetnmc Cunenthlure 
Medium: Subsurlaa Soil 
Exposure Medium: Subsurface Sail 
Exposure Point: Solvent Storape Area (Site 18) 

TABLE 2.4 
OCCURRENCE, DtSTRIBUTtON, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARtOS 
NSE-NLON. GROTON, CONNECTICUT 

PAGE 1 OF 2 

Ratio”& la 
CAS 

Chernlul co~~“~Gn y$yy cL”,:‘*~~0. r”;;e; U”i,S 
Location 01 Detection Conce”tratio” 
Maximum Frrquenc~ Range 01 Nondetects’2’ Used for 

Background 
Risk-Based COC Potentia, 

Number 
Scm”ing 

(1) U, Co”centraiio” 0, screening’~’ 
V.lUd” 

LeV& 
ARAtVTBC A?:%C c,p.; cz:;;;t 

VllW SOWC@? 
Sclectio”‘*’ 

!hiatlle Organlo 
75-09-2 METHYLENE CHLORIDE 0 067 J 0 067 J m@kg SlW3020405-SO-D 115 0005.0027 0 067 NA 89 C 13 SSL-INH NO BSL 

62 CTRESSOIL 

106-E&3 TOLUENE 0001 J 0002 J mg/kg S16SEO20405-SO 3/5 0005-0005 0002 NA 52 N 650 SSL-INH NO BSL 
500 CTRESSOIL 

SemIvolatile Organics 
56-55-3 BENZO(A)ANTHRACENE 0 026 J 0 026 J m&g s1ssB010506-s0 l/5 018-02 0 026 NA 062 C NA SSL-INH NO EISL 

1 CTRESSOIL 

50-32-E BENZO(A)PYRENE 0 022 J 0022 J “V&kQ S16S6010506S0 i/5 018.02 0 022 NA 0062 c NA SSL-INH NO BSL 
1 CTRESSOIL 

20599.2 BENZO(E)FLUORANTHENE 0 022 J 0 022 J rn!ykQ s16s8010506-s0 l/5 016-02 0 022 NA 062 C NA SSL-INH NO BSL 
1 CTRESSOIL 

191-24-2 BENZO(G.H.I)PERYLENE 0 029 J 0029 J “@tQ st&60~~06-60 l/5 018.02 0 029 NA 230 N NA SSL-INH NO BSL 
1003 CTRESSOIL 

20746.9 BENZOfK)FLUORANTHENE 0021 J 0021 J “QkQ 61666ot 0506.S0 l/5 016-02 0021 NA 62 C NA SSL-INH NO BSL 
64 CTRESSOIL 

21 B-01-9 CHRYSENE 003 J 003 J mQkg 51658010506-50 l/5 016.02 0 03 NA 62 C NA SSL-INH NO BSL 
84 CTRESSOIL 

206-44-O FLUORANTHENE 0066 J 0066 J m!J”CQ s16s60i0506-60 115 016-02 0066 NA 230 N NA SSL-INH NO BSL 
1oM) CTRESSOIL 

193-39-5 INDENO(l.2.3~CD)PYRENE 0 025 J 0 025 J “QkQ S16S6010506-S0 l/5 016-02 0 025 NA 062 C NA SSL-INH NO BSL 
1 CTRESSOIL 

65al-6 PHENANTHRENE 0051 J 0 051 J rnQkQ s16sB010506-s0 l/5 016.02 0 051 NA 230 N NA SSL-INH NO BSL 
IOCKJ CTRESSOIL 

129-cao PYRENE 0049 J 0049 J “QkQ S18SB010506-S0 l/5 016.02 0049 NA 230 N NA SSL-INH NO BSL 
1000 CTRESSOIL 

1RIOl 



TABLE 2.4 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARIOS 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

I ~Scenarlo Ttmelnm: CurmWFuture 

Medium: Subsurface Soil 

Exposure Medium: Subsurlra Soil 

lE&.un Polnl: Solvent S&age Area (Site 16) 

A shaded value indicates that the ccncentrati~ used lor screening exceeds the cnlerion or background value 

A shaded chemical name indicates that the chemical has been selected as a CCC 

&Y&g& 

1 Sam!& and duplicate are counled as two separate samples when determining the 

minimum and maximum detected concentrations 

2 Values presented are sample-specilic quantitatii limits 

3 The maximum detected caxentration IS used lor screenmg purposes 

4 Atlaw Environmentat Services. April 1995 Background corxentraticns of lnorganics in Sdl Naval Submanne Base 

New London II the maximum detected concentration 01 an morganlc is less than the background cnncentratlon. then 

that metal IS not selected as a COC 

5 The risk-based CCC screening level lor resrdential land use is presented. The value IS based on a 

target hazard quotient 010 1 lor noncarc~nogens (denoted with a ‘N’ Hag) or an incremental cancer 

risk 01 t EB for carcinogens (denoted with a ‘C’ Ilag) (USEPA. Region IX. October 1999) 

6 The chemical is selected as a COC il the maximum detected concentration exceeds the risk-based 

COC screening level an&u an ARARrlBC(s) 

7 Pyrene is used as a surrogate lor benzo(g.h.i)peryiene and phenanthrene. 

6 Hexavatent Chromium 

9 OSWER SMI screening level lor resadential land use (USEPA. July 1994) 

mated Samples: 

S16Sl3010506.SO 

s16sB020405-s0 

Sl6SBO20405-SO-D 

Dehnitlons 

ARAlUlBC = Apphcable or Relevant and Appropnate RequfremenVTo Be ConsIdered 

C = Carcinogen 

COC = Chemical 01 Potential Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable 

SSL-INH : Soil Screening Level lor transfers from soil to air (lnhalatlon) (USEPA, May 1996) 

CTRESSOIL CTDEP direct contact critena lor residenbal exposures 

Ratmnale Codes 

For Selectica as a COC 

ASL = Above COC Screening LevellARAFUlBC 

For Elimmallon as a COC 

BKG = Within Background Levels 

BSL = Below COC Screening LevellARARITBC 

NUT = Essenl~al Nutrient 

EPA1 = USEPA Region one does not advocate evaluaton 01 this chemical 

l/2/01 



Scanorto TImeframe: CurrcnVFutun 

Medium: Subsurface Soil 
Exposure Medium: Subsurfaca Soil 

Exposure Point: Solvent Storage Area (Site 18) 

TABLE 2.5 
OCCURRENCE, OISTRIBUTlON, AN0 SELECTlON OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTtCUT 

PAGE 1 OF 2 

Msxlmum 

I I 

Localton of Maxlmu 
ou~lt,,ar Units Con~n,rdton 

vaaum urgancs 
75-09-Z m .* * 0067 1 J 1 0067 1 J Imgkp[ S16SB020405-SO-D 1 115 I 0005-0027 1 0067 I NA 
108.66-3 ITOLUENE I Oall I J 1 0002 1 J Img&gI S16SBO20405-SO ] 3/5 1 0005-0006 1 0002 I NA 

< 3 S16SBOlO506-SO I l/5 016-02 0029 1 NA 1 4200’” 1 42 1 NA 1 NO 1 BSL 

E [ 0021 I J Og21 J 1 “lg,%qI SlBSRn~“~“-nn 1 OlR.“P I “c-l?, I NA I 49 I 1 I NA I NIT I 

5,,2,3-CD)PYRENE 0025 1 J I 0.025 I J I mplkql S16SB010506-SO I 1 

1 0 051 1 J I 0 051 I J 1 mqkgl Sl6SBO105C+SO 1 1 

Inorganlcs 

7429-w-5 (ALUMINU 6 100 1 1 17.600 1 NA 1 NA”’ NA NO BKG 

7440-36-2 IARSENIC 12 1 3 60 1 29 1 NA’*’ NA NO BSL.BKG - 
744’0-39-3 IBARIUM I I (CM .--- NA NO BSL.BKG 

NA NO NUT 

10 

11 
6.500 

24 

21 5 36 NA”’ 

256 NA NA”’ 

17.200 NA NA”’ 

175 NA NA”’ 

NA 

A!!!- 

NA 
NA 

ESL.BKG 

BKG 

BKG 

BKG 

7439.965 ~MANGANESE 1 33 J 220 J I mqkg I 516SBO40708-SC 1 

7440-09-7 IPOTASSIUM 1 300 1 1 19oa 1 mq/kg 1 S16SBO50405-SO 1 
_..^^^, . . ..^ .n I ,,.I9 

I t I I , s I”“yy-y, “” .,., 

1ZlNC 1 22 I 30 WM 1 Sl6SBO10506-SO 1 2/5 I 72-19 1 30 1 31 3 1 12ooO 1 NA”’ 1 NA 1 NO 1 BSLBKG 

A shaded value indicates that the ccwxntratic+? used lor screwrIng exceeds the cntedon or background value 

A shaded chemical nsme indicates that the chemical has been selected es a COC 

@Q&&3 

1 Sample and duplnxte are counted es tw separate samples when detenntmng the 

m~n~nwrn and maximum detected cwcentrations 

2 Values presented are sample-specific quantitation lkmits 

3 The ma~~muin detected concentration is used tar screening purposes 

4 Allantic Environmental Services. Apnl 1995 Background wwzentrations of lnorgankx in Soil Naval Submarine Base 

New London It the maximum detected ccxentrati~ of en inorganic is less than the background co~e”tretlO”. the” 

that metal is not selected es a COC 

5 USEPA So11 Screening Level Guidance. May 1996, DAF = 20 

6 CTDEP Rwnediation Standard Regulations, 1996 

7 The chemical is selected as a CCC if the maximum detected concentration exceeds the nsk-based 

COC screening level andlot an ARAMBC(s) 

Definitions 

ARARrrBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

C = Carcinogen 

COC = Chemral 01 Potential Concern 

J = Estimated Value 

N = Norcarcmogen 

NA = Nol Appkcable 

Rationale Cm 

For Selection es a COC 

ASL = Above COC Screenfng Level/ARAMBC 



TABLE 2.5 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 

NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 2 

Scenario Theiram: currcnvFuturc 

Medium: Subtutiace Soil 

Exposure Medium: Subsurface SolI 

Exposure Point: Solvent Stomgc Ares (Sits 18) 

I I CAS 

NllfIlbOr 
Ch*mlal 

8 Pyrex is used as a surrogate lor benzo(g.h.i)peryiene and phenanlhrene 

9 Mobilization crdefia lor inorganics developed lo be compared lo TCLP or SPLP 

m 

s1BSB010506-s0 s18s603070.3-s0 

SlBSEO20405-SO s1BSBo4o7OS-so 

SlBSB020405-SO-D SlBSBO5C405-SO 

COnCNltraliOfl 
Background EPA SSL-Soil 

CTDEP CTDEP Sol1 

Ranga of Nond&ctr’” Used for Mobility Vapor 

Scnenlng’3’ 
value”’ to Cd” 

criteria’6’ V&11Ii.P00R 

For Ellmlnalon as a CCC 

BKG = WIthan Background Levels 



TABLE 2.6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS - SPLP RESULTS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: CurrentlFuture 

Medium: Subsurface Sol1 

Exposure Medium: Surface Soil 

Exposure Point: Solvent Storage Area (Site 18) 

CAS 

Number 
Chemical 

Concentration CTDEP 

Used for 
Background 

Frequency Range of Nondetect&” 
Value”’ 

Moblllty 

Screenlrlg”’ Crlteria’5’ 

lnorganlcs 

7439-95-4 MAGNESIUM 

7439.965 MANGANESE 

744622-4 SILVER 

120 950 W- s16sB010506-SO-P 2/5 

19 46 ug/L S16SBO10506-SO-P 2/5 

8.3 6.3 ug/L SlKSB020405-SO-P-D l/5 

110 950 NA NA NO NTX 

3.5 - 7.5 46 NA NA NO NTX 

57 63 NA 360 NO BSL 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 

A shaded chemical name indicates that the chemical has been selected as a COC 

Footnotes: 

1 Sample and duplicate are counted as two separate samples when detenining the 

minimum and maximum detected concentrations 

2 Values presented are sampks-specrfrc quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 SPLP analysis was not performed on background samples 

5 CTDEP Remediation Standard Regulations, 1996. 

6 The chemical is selected as a COC if the maximum detected concentration exceeds the risk-based 

COC screening level. 

Associated Samoles: 

S16SBO10506-SO-P S16SBO30706-SO-P 

S16SBO20405-SO-P s16sB040706-s0-P 

Slf~SB020405-SO-P-D s16%050405-SO-P 

Definitions: 

C = Carcinogen 

COC = Chemical of Potential Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Appltcable 

Rationale Codes 

For Selection as a COC: 

ASL = Above COC Screening Level 

For Ekminalion as a COC- 

BSL = Below COC Screening Level 

NTX = No criteria avarIable 
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TABLE2.7 ’ 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON. GROTON. CONNECTICUT 

Scenario Tim&am: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Solvent Storage Area (We ill) 

Total Metals 
7429-90-5 

7440-41-7 

7440-70-2 

7439-696 

7439-95-l 

ALUMINUM 660 

BERYLLIUM 0 79 

CALCIUM 9640 

IRON 30s 

MAGNESIUM 2630 

J 

680 

079 

25200 

1030 

2630 

J 

“g/L S16TWO401 l/2 169.211 B90 

“gn SlSTWC.401 l/2 06 079 

“e/L S16TW0201 -D 2l2 25200 

“g/L S16TWO401 2l2 . 1030 

“e/L SlBTWO401 l/2 1590.1650 2630 

3560 3600 N NIA CTDEP RSR NO 

w FED-SMCL I . II 

N/A CTOEP-MCL 

m I 73 N 4 CTDEP RSR NO 

4 FED-MCL 

4 CTOEP-MCL 

1 B6ooo N/A N/A CTDEP RSR NO 

N/A FED-MCL 

NIA CTDEP-MCL 

26200 1100 N NIA CTDEP RSR NO 

m 0 FED-SMCL 

N/A CTDEP-MCL 

191ccQ N/A N/A CTDEP RSR NO 

N/A FED-MCL 

7439-96-5 MANGANESE 

744049.7 POTASSIUM 

744023-5 SODIUM 

Miscell~neo”s Parameters 
CCQ490 TOTAL DISSOLVED SOLIDS 

lxo-oB-9 TOTAL SUSPENDED SOLIDS 

111 

2570 

9570 

111 

39 

322 

2570 

151w 

174 

39 

“gn 

“g/L 

“@L 

m@L 

m@L 

Sl BTWO401 

S16TWO401 

S16TWO401 

SlBTW0201-D 

SlETW@lOl 

2l2 

1R 16M)- 1670 

2/2 

2l2 

l/2 5 

322 

2570 

15100 

174 

39 

N/A CTOEP-MCL 

11700 m :: N N/A CTDEP RSR NO 

B FED-SMCL 

N/A CTOEP-MCL 

70600 N/A N/A CTDEP RSR NO 

N/A FED-MCL 

NIA CTDEP-MCL 

19m N/A N/A CTDEPRSR NO 

N/A FED-MCL 

N/A CTDEP-MCL 

6260 NIA N/A CTDEP RSR NO NV 

500 FED-SMCL 

NIA CTDEP-MCL 

236 WA N/A CTDEP RSR NO NTX 

N/A FED-MCL 

N/A CTDEP-MCL 

A shaded value indicates that the cOncentrati@n used lor screening exceeds the criterion or background value 

A shaded chemical name indicates that the chemical has been selected as a COPC 

Footnotes 

1 Sample and duplicate are counted as two separate samples when determm~ng the minlmum and maxmwm 

detected concentrations 

2 Values presented are sample-specific quantitation Lmits 

3 The maximum detected concentratmn is used lor screening purposes 

4 95% Upper Tolerance timtt (UTL) of site background data 

5 The nsk-based COPC screening level lor tap water use is presented The value is based on a 

target hazard quotient 010.1 lor noncaronogens (denoted with a ‘N’ Ilag) or an mcremental cancer 

risk of 1Eb Ior carcinogens (denoted with a ‘C’ Ilag) (USEPA. Region IX. November 2ooO) 

6 The chemical is selected as a COPC il the maximum detected ccwenlration exceeds the risk-based 

COPC screening level and/or an ARAFVTBC(s) 

Associated Sam&s 

SlBTW0201 

S16TWO201-D 

SlBTWC401 

Page 1 Of 2 

Definitions 

ARAIUTBC = Appllcabk or Relevant and Appropdate RequiremenlfTo Be Considered 

C = Carcmgen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

N/A = Not Applicable 

FED-MCL = Federal Maximum Contaminant Level (USEPA. August 2000) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA. August 2000) 

FED-AL = Federal AC&~ Level (USEPA. August ZOOO) 

CTDEP-RSR = Connechcut DEP Remedlatton Standard Regulaeons. 1996 

CTDEP-MCL = Connect~cul Maximum Contaminant Level 

Rahonale Codes 

For Selecton as a COC 

ASL = Above COC Screening LevellARAFUrBC 

For Eliminabon as a COC 

BKG = W,thm Background Levels 

1 mo1 



TABLE 2.7 
OCCURRENCE, OISTRIBUTION, AN0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON. CONNECTICUT 

IScenario Tim&am: Futute I 
Medium: Grwndwatcr 
EXDOSU~~ Medium: Groundwater 
E&sure Pdnt: Solvent Storage Area (Site 18) 

NUT = Essential Nulnent 

NTX = No Toxnty lnlormalran 

EPA1 = USEPA Regm rxw does not adwxate evaluation of this chemical 

012 



TABLE 2.6 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MIGRATION PATHWAYS 
NSE-NLON, GROTON, CONNECTICUT 

Scerwlo TImeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Solvent Storage Area (Slte 16) 

-. . . 
Concentration 

CTDEP RatIonale for 

ange of 

Idetects? 
Used for 

Background Surface CTDEP Vol. COPC Contaminant 

ScreenI@ 
Value”’ Water Crtterta”’ Flag Deletion or 

Crlterla’r) Selection“ 

7439-96-5 (MANGANESE I 111 I I 322 I. uglL 1 S16TW0401 I 212 I ._. I 322 1 11700 1 N/A N/A I NO I NTX, EKG 
7440-09-7 IPOTASSIUM 1 2570 1 1 2570 1 UglL S16TWO401 1 l/2 1 1660-1670 1 2570 1 70600 1 N/A 1 N/A 1 NO 1 NTX, BKG 
7440-235 lSODlUM I 9570 I I 15100 I I ug/L I S16TW0401 I 212 I .__ 1 15100 1 1900000 1 N/A 1 NIA 1 NO 1 NTX, BKG 
Miscellaneous Parameters 
mo9-0 ITOTAL DISSOLVED SOLIDS I 111 I I 174 I mg/L 1 S16TW0201.D 1 2/2 1 .._ 1 174 1 6260 1 N/A 1 NIA 1 NO 1 NTX, EKG 
000-06-9 ITOTAL SUSPENDED SOLIDS I 39 39 mg/L S16TW0401 I l/2 I 5 I 39 1 236 1 N/A 1 N/A 1 NO 1 NTX, EKG 

A shaded value indicates that the concentration used for screening exceeds the criterion or background value. 
A shaded chemical name indicates that the chemical has been selected as a COPC 

FootnoteE 
1 Sample and duplicate are counted as two separate samples when detenining the minimum and maximum 

detected concentrations. 

2 Values presented are sample-specific quantitation limits. 

3 The maximum detected concentration is used for screening purposes. 

4 95% Upper Tderance Limit (UTL) of site background data 

5 Connedian DEP Surface Water Protection criteria. 

6 Connecticut DEP Volatilization cntena lor resrdential exposures. 

7 The chemical is selected as a COPC if the maximum detected concentration exceeds the 

CTDEP surface water protection or volatilization criteria. 

Associated Samolesr 

s16TW0201 

S16TW0201-D 

S16TW0401 

Definihons. 

ARARffBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
C = Carcinogen 
COC = Chemical of Concern 
J = Estimated Value 
N = Noncarcinogen 

NA = Not Applicable 

Rahonale Codes 

For Selection as a COPC 

ASL = Above COPC Screening Level/ARARffBC 

For Eliminakon as a COPC. 

BKG = Within Background Levels 

BSL = Below COPC Screening LeveVARARfTEC 

NTX = No Toxicity information 

Page 1 of 1 l/2/01 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SOLVENT STORAGE AREA (SITE 18) 
NSB-NLON, GROTON, CONNECTICUT 

1 Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Solvent Storage Area (Site 18) 

Concentration 

Notes: 
1 L There were less than 10 samples taken; therefore, the maximum concentration was used for RME and average concentration was used for CTE. 
2 - Average concentration is used as the exposure point concentration per USEPA guidance (USEPA, 1994, 1996) 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SOLVENT STORAGE AREA (SITE 18) 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Current/Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 
Exposure Point: Solvent Storage Area (Site 18) 

Chemical 

Potential 
Concern 

Concentration 

Manganese 
Thallium 

Notes: 
1 - There were less than 10 samples taken; therefore, the maximum concentration was used for RME and average concentration was used for CTE. 
2 - Average concentration is used as the exposure point concentration per USEPA guidance (USEPA, 1994, 1996) 

l/2/0 1 



TABLE 4 1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

4 
Exposure Point: Solvent Storage Area (Sate 18) 
Receptor Populalion: Construction Workers 

Exposure Route Parameter Parameter Definition Units RME RME 

Code Value Rationale/ 
Reference 

Ingestion cs Chemical concentration in soil m9n(g 95% UCL EPA, 1994 

IRS Ingestion Rate mg/day 480 EPA, 1994 

CF3 Conversion Factor 3 kg/c! 1 .OE-O6 __ 

FI Fraction Ingested unitless 1 EPA, 1994 

EF Exposure Frequency days/year 120 Atlantic, 1992 

ED Exposure Duration years 1 Atlantic, 1992 

BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 

Dermal cs Chemical concentration in soil w% 95% UCL EPA, 1994 

CF3 Conversion Factor 3 k&w 1 OE-06 __ 

SA Skin Surface Available for Contact Cm2 3,800 EPA, 1989 

SSAF Soil to Skin Adherence Factor mg/cm2/event 02 EPA, 1998 

DABS Absorption Factor unitless See Text See Text 

EF Exposure Frequency days/year 120 Atlantic, 1992 

ED Exposure Duration years 1 Atlantic, 1992 

BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 
I 
Notes: 
(1) - Professinal judgement. 

Sources. 
EPA, 1989. Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992’ Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998. Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992. Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

CT 
Value 

95% UCL 
240 

1 .OE-O6 
1 

80 
1 

70 
25,550 

365 
95% UCL 

1 OE66 

3,800 
0 02 

See Text 
80 
1 

70 
25,550 

365 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 
EPA, 1994 Intake (mg/kg/day) = 

(1) 
CsxIRSxCF3xFIxEFxED _ . 

EPA, 1994 BWxAT 
Atlantic, 1992 
Atlantic. 1992 

EPA, 1994 
EPA, 1989 
EPA, 1989 
EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 

__ CsxCF3xSAxSSAFxDABSxEFxED 
EPA, 1989 

0WxAT 
EPA, 1998 
See Text 

Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1989 
EPA, 1989 

l/2/01 



TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON, CONNECTICUT 

IScenario Timeframe: Future I 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion cs Chemical concentration in soil 4743 95% UCL EPA, 1994 95% UCL EPA, 1994 Intake (mg/kg/day) = 

IRS Ingestion Rate mg/daY 100 EPA, 1994 50 EPA, 1994 
CF3 Conversion Factor 3 kg/w 1 .OE-06 __ 1 .OE-O6 CsxIRSxCF3xFIxEFxED __ 

FI Fraction Ingested unitless 1 EPA, 1994 1 EPA, 1994 BW x AT 
EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 25 EPA, 1994 6 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 9125 EPA, 1989 2190 EPA, 1989 

Dermal cs Chemical concentration in soil m9ncg 95% UCL EPA, 1994 95% UCL EPA, 1994 Dermally Absorbed Dose (mg/kg/day) = 
CF3 Conversion Factor 3 Wv 1 .OE-06 __ 1 .OE-06 __ CsxCF3xSAxSSAFxDAE3SxEFxED 
SA Skin Surface Available for Contact Cm2 3,800 EPA, 1989 3.800 EPA, 1989 

BWxAT 
SSAF Soil to Skin Adherence Factor mg/cm2/event 0.2 EPA, 1998 O.O? EPA, 1998 
DABS Absorption Factor unitless See Text See Text See Text See Text 

EF Exposure Frequency days/year 150 EPA, 1994 150 EPA, 1994 
ED Exposure Duration years 25 EPA, 1994 6 Atlantic, 1992 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 2,190 EPA, 1989 

otes: 
(1) - Professinal judgement. 
Sources 
EPA, 1989 Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992’ Dermal Exposure Assessment. Principles and Applications. 
EPA, 1994 US EPA Region I Risk Updates, Number 2. 
EPA, 1998 Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 

l/2/01 



TABLE 4.3 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Route ‘arameter I Parameter Definition Units 

ode 
I 

Ingestion cs 
IRS 
CF3 

FI 
EF 
ED 
BW 

AT-C 

I 

IChemical concentration in soil 
Ingestion Rate 
Conversion Factor 3 
Fraction Ingested 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 

Wkg 95% UCL 

mq/day 100 

kg/v 1 OE-66 
unitless 1 

days/year 120 
years 10 

kg 43 
days 25,550 
days 3,650 

w&3 95% UCL 

kg/w 1 .OE-66 

Cm2 3,150 
mg/cm2/event 0.2 

unitless See Text 
days/year 120 

years 10 

kg 43 
days 25,550 
days 3,650 

Dermal 
AT-N IAveraging Time (Non-Cancer) 

CS IChemical concentration in soil 

_ . 

EPA, 1994 
Atlantic, 1992 

(1) 
EPA, 1989 
EPA, 1989 
EPA, 1989 
EPA, 1994 

CF3 

SA 
SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Available for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

__ 

EPA, 1989 

EPA, 1998 
See Text 

Atlantic, 1992 

(1) 
EPA, 1989 
EPA, 1989 
EPA, 1989 

Notes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium, Surface Soil 
,Exposure Point Solvent Storage Area (Site 18) 
iReceptor Population, Older Child Trespasser 

Receptor Age Adolescent 

RME 
Value 

RME 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

CT 
Value 

95% UCL 
50 

1 .OE-06 
1 

52 
3 

43 
25,550 
1,095 

95% UCL 
1 .OE-o6 

3,150 
0 06 

See Text 
52 
3 

43 
25,550 
1,095 

CT 
RatIonale/ 
Reference 
EPA, 1994 
EPA, 1994 

. . 

EPA, 1994 
Atlantic, 1992 

(1) 
EPA, 1989 
EPA, 1989 
EPA, 1989 
EPA, 1994 

__ 

EPA, 1989 

EPA, 1998 
See Text 

Atlantic, 1992 

(1) 
EPA, 1989 
EPA, 1989 
EPA, 1989 

Intake Equation/ 

Model Name 

Intake (mglkglday) : 

CsxIRSxCF3xFIxEFxED 

BWxAT 

Dermally Absorbed Dose (mgkglday) = 

:sxCF3xSAxSSAFxDAl3SxEFxED 

BWxAT 
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TABLE 4.4 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Route 

Ingestion 

Dermal 

sources: 

Receptor Population: Child Residnts 

Parameter 
:ode 

Parameter Definition 

cs 
IRS 
CF3 

FI 
EF 
ED 
BW 

AT-C 

I 
IChemical concentration in soil 
Ingestion Rate 
Conversion Factor 3 
Fraction Ingested 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) _ _ 

AT-N Averaging Time (Non-Cancer) 
CS [Chemical concentration in soil 

CF3 
SA 

SSAF 
DABS 

EF 
ED 
BW 

AT-C 
AT-N 

Conversion Factor 3 
Skin Surface Available for Contact 
Soil to Skin Adherence Factor 
Absorption Factor 
Exposure Frequency 
Exposure Duration 
Body Weight 
Averaging Time (Cancer) 
Averaging Time (Non-Cancer) 

Units 

wh 
m&W 
Ww 

unitless 
days/year 

years 

kg 
days 
days 

WW 
Ww 

Cm2 

mg/cm2/event 
unitless 

days/year 
years 

kg 
days 
days 

RME 
Value 

95% UCL 
200 

I OE-06 
1 

150 
6 

15 
25,550 
2,190 EPA, 1989 730 

95% UCL EPA, 1994 95% UCL 
1 OE-06 __ 1 OE-06 
2.094 EPA, 1992 2,094 

0.2 EPA, 1998 0 06 
See Text See Text See Text 

150 EPA, 1994 150 
6 EPA, 1994 2 
15 EPA, 1994 15 

25,550 EPA, 1989 25,550 
2,190 EPA, 1989 730 

EPA, 1989 Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual, Part A 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998, Risk Assessment Guidance for Superfund. Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992. Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 

RME 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

__ 

EPA, 1993 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 

CT 
Value 

95% UCL 
100 

1 OE-06 
1 

150 
2 

15 
25,550 

CT 
Rationale/ 
Reference 
EPA, 1994 
EPA, 1994 

. . 

EPA, 1993 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1989 
EPA, 1994 

_ . 

EPA, 1992 

EPA, 1998 
See Text 

EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1989 

Intake Equation/ 
Model Name 

Intake (mgkglday) = 

CsxIRSxCF3xFIxEFxED 

f3WxAT 

Dermally Absorbed Dose (mg/kg/day) = 

CsxCF3xSAxSSAFxDABSxEFxED 

BW x AT 

l/2/01 



TABLE 4 5 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Route 

Ingestion 

Dermal 

h lotes: 

Receptor Population. Adult Residnts 

I I I 
Parameter 

I 

Parameter Definition 

I 

Units 

I 

RME 

I 

RME 

:ode Value Rationale/ 

I I Reference 
CS IChemical concentration in soil I mg/kg 1 95% UCL 1 EPA, 1994 

IRS Ingestion Rate mq/daY 100 EPA, 1994 

CF3 Conversion Factor 3 kg/mg 1 .OE-O6 _ . 

FI Fraction Ingested unitless 1 EPA, 1994 

EF Exposure Frequency days/year 150 EPA, 1994 

ED Exposure Duration years 24 EPA, 1994 

BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 

AT-N Averaging Time (Non-Cancer) days 8.760 EPA, 1969 

cs Chemical concentration in soil wh3 95% UCL EPA, 1994 

CF3 Conversion Factor 3 Wmg 1 .OE-O6 __ 

SA Skin Sudace Available for Contact Cm2 3,600 EPA, 1992 

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.07 EPA, 1996 

DABS Absorption Factor unitless See Text See Text 

EF Exposure Frequency days/year 150 EPA, 1994 

ED Exposure Duration years 24 EPA, 1994 

BW Body Weight kg 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1969 

AT-N Averaging Time (Non-Cancer) days 6,760 EPA, 1989 

(1) - Professinal judgement. 
Sources: 
EPA, 1989. Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992. Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1996 Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

CT 

I 

CT 

I 

Intake Equation/ 

Value Rationale/ Model Name 
Reference 

95% UCL 1 EPA, 1994 
50 

1 OE-06 

150 
7 

70 
25,550 
2,555 

95% UCL 
1 .OE-O6 __ 
3.600 EPA, 1992 

0 01 EPA, 1996 
See Text See Text 

150 EPA, 1994 
7 EPA, 1994 

70 EPA, 1994 
25,550 EPA, 1969 

EPA, 1994 

EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1994 
EPA, 1989 
EPA, 1969 
EPA, 1994 

Intake (mg/kg/day) = 

CsxIRSxCF3xFIxEFxED 

BWxAT 

Dermally Absorbed Dose (mg/kg/day) = 

CsxCF3xSAxSSAFxDABSxEFxED 

BWxAT 

2,555 1 EPA, 1989 1 
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TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Of Potential Adjustment Factor (1) uncerlainty~odltying Target Organ (3) 

N&S 

(1) USEPA 1998 

(2) - RlDdermal = AiDoral x Oral to Dermal Adjustment Factor 

(3) For IRIS values dale lhal IRIS was searched 

CNS = Central Nervous System 

Chron,c = No subchrornc value awlable. chrome value 1s presented 

For HEAST values. the dale of HEAST 

FOR EPA IX. date 01 PRG Table 

NA = Not Appkcable 

IRIS = Integrated Risk Information System 

HEAST= Health Eftecls Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Remediation Goals Table, November 1. 2000 

l/9/0 1 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

of Potential Cancer Slope Factor Cancer Slope Factor (2) Cancer Guideline 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA 1999. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, the date of HEAST. 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficrent evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Elfects Assessment Summary Tables 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

l/9/01 



TABLE 7 1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON. CONNECTICUT 

Receptor Population: Construction Workers 

Chemical Medium 

01 Potential EPC 

CCllX%rll Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

.rsenic 
1 

I 400 mpnc9 1 4.00 

ead 

langanese (soil) 

hallium 

47.6 

154 

0.549 

(Total) 
rsenic 4.00 m@9 4.00 
ead 47.6 mm9 47.6 
langanese (soil) 154 ma/k9 154 
hallium 0549 m@9 0.549 

(Total)1 I I 

(1) Medium-Specific(M) EPC selected for hazard calculation 

(2) Subchronic. 

I 
Route 

EPC 

untts 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Nor-Cancer) 

3.5E-04 

1 2E-06 

I 
4.3E-07 1 mg&glday 

0 OE+OO wWW 
0 OE+OO wWW 
O.OE+OO wWW 

Reference 

Dose (2) 

Reference 

Dose Units 

Reterence 

Concentration 

Reference 

Concentration 

Hazard 

Quotient 

7 OE-05 WWW NIA N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

._ 

1.4E-03 

5.2E-02 

1 l2fO 1 



IScenario Timeframe Future 

I , 

lgesticn IArsenic I 4.00 

Lead 47.6 

Manganese (soil) 154 

Thallium 0.549 

lermal 1 Arsenic 

(Total)1 

I 4.00 

Medium 

EPC 

Units 

ms/k9 
ma/k9 
m9k9 
“m9 

TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

Rwte 

EPC 

Value 

Route 

EPC 

Units 

154 

I 

m9k9 
0.549 m9k9 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Nor-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Calculation (1) 

M 3 OE-06 wWday 3 OE-04 wWW 
M 3 6E-05 wWdv NA rngkglday 

~ 

Total Hazard Index, 

Reference 

Concentratron 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

‘ass All Exposur 
1 
eR 

Relerence 

Concentratron 

Hazard 

Ouotlent 

z--L- 
NIA . . 

N/A 6 3E-04 

N/A 

I 

_. 

NIA ._ 

N/A __ 

(1) Medium-Specific(M) EPC selected for hazard calculation 

(2) Subchronic. 

l/2/01 



TABLE 7 3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 

Medium- Surface Soil 

Exposure Medium Surface Soil 

Exposure Pint: Sdvent Storage Area (Site 16) 

Receptor Population Full-Time Employees 
Fbrrmtnr Anru Ad,,,+ ,.---r.“. .JI. .-_.. , 

Exposure 

Route 

Chemical Medium Medium Route Route 

01 Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC 

Selected 

for Hazard 

Cakxlation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

Reference 

Concentration 

Units 

Hazard 

Ouotient 

lgestion 

lenal 

Arsenic 

Lead 

Thallium 

Arsenic 

Lead 

Thallium 

(Total) 

(Total) 

4.00 mm9 4.00 “m9 
93.7 mq/k9 93.7 mM9 

0.640 mgnc9 0.640 mm9 

4.00 m4n(9 4.M) mm9 
93.7 me/k9 93.7 ms/k9 

0640 me9 0.640 m@s 

M 2 3E-06 WkWw 3 OE-04 WWdw N/A NIA 7 6E-03 

M 5.5E-05 wWW NA wWdw N/A N/A . . 

M 3.6E-07 wWW 7.OE-05 wWW N/A N/A 5.4E-03 

1 3E-02 

M 5 4E-07 wWW 3.OE-04 wW% N/A N/A 1.6E-03 

M O.OE+OO wWdw NA wWW N/A N/A . 

M O.OE+OO mg/kg/day 7.OE-05 wWday N/A N/A _. 

1.6E-03 
- . . -  ̂ .̂  . _ -- ^̂  

(1) M - Medium-Specific. 

(2) Chronic. 
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Receptor Population: Full-Time Employees 

TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

I I I I 
2.76 i msn(s 1 M 1 6.1E-07 1 mg/kglday 

2.76 

93.7 

I 
_ _ 93.7 mg/k9 M 2 7E-05 vkWw 

0.419 mg/k9 I M I 1 2E-07 I whdday 

m9&9 

m9k9 

M 3.7E-06 wb.W 
M 0 OE+CO wWW 

ngestion 

Iermal 

Arsenic 

Lead 

Thallium 

Arsenic 

Lead 

(Total) 

2.76 m&9 
93.7 mti9 

0.419 mm9 

2.76 “w9 
93.7 mgncs 

Thallium 0.419 mslk9 0.419 m9&9 M 0 OE+OO wWdw 
(Total) 

(1) M - Medium-Specitic 

(2) Chronic. 

Reference 

Dose (2) 

3.OE-04 

NA 

7 OE-05 

3 OE-04 

NA 

7 OE-05 

TC 

Reference 

Dose Units 

Reterence 

Concentration 

Reference 

Concentration 

Units 

Hazard 

Ouotrent 

wWdw N/A N/A 

mg/kg/day N/A N/A 

w’Wday N/A N/A 

wWdv N/A N/A 

wM/day N/A N/A 

wWW N/A N/A 

Hazard Index Across All Exposure Routes/Pathways 

2 7E-03 
. . 

1 BE-03 

4 5E-03 

1.2E-04 
._ 

_. 

1.2E-04 

4.6E-03 

l/2/0 1 



Receptor Population: Older Child Trespasser 

TABLE 7 5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Exposure 

Route 

Chemical Medium Medwm Route Route EPC 

of Potential EPC EPC EPC EPC Selected 

CO”CC?l” Value Untts Value Units for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Unrts 

Reference Reference Reference 

Dose (2) Dose Umts Concentration 

Reference 

Concentratton 

Units 

Hazard 

Ouotlent 

Calculatton (1) 

I” gestion Arsenic 4.00 mg/k9 4.00 m9k9 M 3 1 E-06 mvWW 3 OE-04 mgkglday N/A N/A 1 OE-02 
Lead 93.7 ma/k9 93.7 m9k9 M 7.2E-05 w!WdaY NA mgIkg/day N/A N/A 

Thallium 0.640 ms/k9 0640 msn(9 M 4 SE-07 mg/kg/day 7 OE-05 mgikglday N/A N/A 7 OE-03 

(Total) 1 7E-02 

ennal Arsenic 4.00 mm9 4.00 m9&9 M 5 6E-07 mgfkglday 3 OE-04 mg/kg/day N/A NIA 1 9E-03 D8 

Lead 

Thallium 

(1) M - Medwm-Specrhc 

(2) Chronic. 

(Total) 

937 

0.640 
mS/k9 

m@9 

93.7 

0.640 
m9k9 

me9 

M 0 OE+OO WWdaY NA mgfkglday N/A N/A 

M O.OE+OO mg/kg/day 7 OE-05 m9Wdw N/A N/A ._ 

1 9E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1 1 9E-02 

l/2/01 



Receptor Population: Older Child Trespasser 

Exposure 

Rwte 

Chemical 

of Potential 

Co”cem 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

ngestion Arsenic 

Lead 

Thallium 

2.76 mS/k9 
93.7 me9 

0 419 m@9 

I 
Iermal [Arsenic 

(Total)1 

I 2.76 I mO9 
Lead 

Thallium I 

93.7 

I 

m9&9 
0.419 “me 

(1) M - Medium-Specific 

(2) Chronic 

TABLE 7 6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

tar Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

2 76 mO9 M 4.6E-07 wWdv 
93.7 mglk9 M 1.6E-05 wWW 

0.419 m9k9 M 6 9E-06 wWW 

2 76 m9k9 M 5.2E-06 

937 m9&9 M 0 OE+OO 

0.419 mm9 M O.OE+OO 

I I I 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentratron 

3 OE-04 

NA 

7 OE-05 

WWW 
mg/kg/day 

mgkglday 

N/A 

N/A 

NIA 

I I 
Total Hazard Index Across All Exposurt 

,“:,,, 
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TABLE 7 7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

IScenario Timeframe: Future 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

ngestion 

Wmal 

Arsenic 

Lead 

Manganese (soil) 

Thallium 

Arsenic 

Lead 

Manganese (soil) 

Thallium 

(Total) 

(Total) 

4.00 ms/k9 4.00 msnc9 
47.6 mg/k9 47.6 mm9 
154 mgnc9 154 mg/k9 

0.549 ms/k9 0.549 m@9 

4.00 mpnc9 400 me9 
47.6 me/k9 47.6 manc9 
154 msn(9 154 m@e 

0.549 mm9 0.549 mg/k9 

(1) Medium-Specdic (M) EPC selected for hazard calculation 

(2) Chronic. 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

M 2 2E-05 mgIkg/day 
M 2 6E-04 WWW 
M 6 4E-04 wWday 
M 3.OE-06 wUWday 

M 1 4E-06 WWdw 
M 0 OE+OO mg/kg/day 

M O.OE+OO vWday 
M O.OE+GU wWW 

Relerence Reference 

Dose (2) Dose Units 

3.OE-04 wvwdw 
NA WWdw 

1.4E-01 fwWdw 
7 OE-05 wWdw 

3 OE-04 wWday 
NA %WiWy 

5 6E-03 w%W 
7.OE-05 wWday 

Total Hazard Index I 

Reference 

Ccmcentration 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

ass All Exposure 

Reference 

I 

Hazard 

Concentration Quotient 

Units 

--I- N/A 7.3E-02 

N/A . . 

N/A 6 OE-03 

N/A 

I 

._ 

N/A . . 

l/2/0 1 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON. GROTON, CONNECTICUT 

Receptor Population: Child Residnts 

I I I 
Exposure 

Route 

Chemical 

of Potential 

Crmcem 

Medium 

I I 

Medium 

EPC EPC 

Value Units 

tgesticn Arsenic 4.00 mq/k9 
Lead 47.6 mm9 
Manganese (soil) 154 m9&9 
Thallium 0.549 mglk9 

I (Total) I 
lermal 1 Arsenic I 4.00 I m&e 

Lead 

Manganese (soil) 

Thallium 

Rwte 

EPC 

Value 

4.00 

47.6 

154 

0.549 

4.00 

47.6 

154 

0.549 

EPC 

unrts 

w@9 

me9 
ma/k9 
mg/k9 
m9k9 

EPC 

Selected 

lor Hazard 

Calculatrun (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Unrts 

1 lE-05 mg/kg/day 
1.3E-04 WWdw 
4.2E-04 mg/kg/day 

1 5E-06 w%Vday 

4.lE-07 wWW 
O.OE+OO wWdw 
O.OE+OO mgtkglday 

0 OE+OO mg/kg/day 

Units 

3.OE-04 mg/kg/day N/A NIA 3 7E-02 

NA mglkglday N/A N/A . . 

14E-01 wWdw N/A N/A 

7 OE-05 wvWw N/A N/A 

3.OE-04 WWW N/A N/A 

NA wWW N/A N/A 

5 6E-03 wWW N/A N/A 

7.OE-05 mgfkglday N/A NIA 

Total Hazard Index Across All Exposure Routed/Pathways 

3 OE-03 

2 lE-02 

6 lE-02 

1 4E-03 
. . 

. . 

. . 

1.4E-03 

6 2E-02 

(1) Medium-Specitic (M) EPC selected for hazard calculation 

(2) Chronic 
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TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Point: Solvent Storage Area (Site 16) 

Receptor Population Adutl Residnts 

Exposure 

Rwte 

Chemical 

of Potential 

Ccmcem 

Medium 

EPC 

Value 

Ingestion Arsenic 4.00 

Lead 47.6 

Manganese (soil) 154 

Thallium 0549 

1 
Dermal IArsenic 

(Total)] 

I 4.00 

/ I$;;- WI) (TyylI/ yig 

(1) Medium-Specitic (M) EPC selected for hazard calculation 

(2) Subchronic 

Medium 

EPC 

Units 

Route Route 

EPC EPC 

Value Units 

mgn(9 4.00 

mg/k9 47.6 

-T- “w9 154 

m&9 0.549 

mgnc9 4.00 

mg/k9 47.6 -T- mvk9 154 

me/k9 0549 

1 

“w9 

m9R9 

mO9 

mp/k9 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

M 2 3E-06 

M 2.6E-05 

M 9 OE-05 

M 3 2E-07 

M 1 9E-07 

M O.OE+OO 

M 0 OE+OO 

M O.OE+OO 

Intake 

(Non-Cancer) 

Units 

wWday 
mglkglday 

mgfkglday 

wWW 

mwWday 

mwWW 

wWday 

wWdw 

Reference 

Dose (2) 

Reierence 

Dose Unrts 

Reference 

Concentration 

Reference 

Concentration 

Hazard 

Ouotient 

I 

unrts 

I 

3 OE-04 

NA 

1.4E-01 

7.OE-05 

3 OE-04 
NA 

5.6E-03 

N/A N/A 7 6E-03 

N/A N/A _. 

N/A N/A 6 5E-04 

N/A N/A 4 6E-03 

1 3E-02 
N/A N/A 6 2E-04 
N/A N/A . . 

N/A N/A ._ 

7.OE-05 wWday N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

. . 

6 2E-04 

1.4E-02 

l/2/0 1 



TABLE 7.10 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

IScenario Timeframe: Future 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

I I I 1 I 

lgestion 1 Arsenic I 4.00 I wh 1 400 ( m9nc9 

ePmal 

Lead 47.6 mSnc9 47.6 m9k9 

Manganese (soil) 154 m4n(9 154 “m9 

Thallium 0549 mm9 0549 ms/k9 
(Total) 

Arsenic 4.00 mM9 4.00 mM9 
Lead 47.6 m9&9 47.6 m9h9 

Manganese (soil) 154 m9&9 154 me/k9 
Thallium 0.549 “w9 0.549 m&9 

(Total) 

(1) Medium-Specitic (M) EPC selecied for hazard calculation. 

(2) Subchronic. 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

M 1.2E-06 

M 1 4E-05 

M 4 5E-05 

M 1 6E-07 

M 2.7E-06 mgfkglday 

M 0 OE+OO mgAg/day 

M O.OE+OO wWW 
M 0 OE+OO mg/kglday 

3 OE-04 

NA 

5 6E-03 

7.OE-05 

wWW 

wWdw 
mg/kg/day 

mRt/day 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

I I I I 
Total Hazard Index Across All Exposure Routes/Pathways 

. 

Hazard 

Ouotrent 

3 9E-03 
. . 

3 2E-04 

2 3E-03 

6.5E-03 

6 SE-05 
. . 

._ 

. . 

6.9E-05 

6.6E-03 

1 I210 1 



TABLE 6.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Construction Workers 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

tgestion Arsenic 4.00 

Lead 47.6 

Manganese (soil) 154 
Thallium 0.549 

(Total) 

Nermal Arsenic 4.00 

Lead 47.6 

Manganese (soil) 154 

Thallium 0.549 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation 

Medium Route 

EPC EPC 

Units Value 

w/kg 4.00 

w/kg 47.6 

mdk3 154 

m&g 0.549 

WW3 4.00 

wht 47.6 

wh 154 

mgJk2 0.549 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

w/kg M 

w$Q M 

wlkg M 

wM M 

mdh M 

W% M 

mOg M 

wfkg M 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

1.3E-07 

1.5E-06 

5.OE-06 

16E-06 

mglkglday 

mgikglday 

mglkglday 

mglkglday 

6.1 E-09 mgikglday 

O.OE+OO mgkglday 

O.OE+OO mglkgfday 

O.OE+OO mglkglday 

Cancer Slope 

Factor 

1.5E+OO 

NA 

NA 

NA 

1.5E+OO 

NA 

NA 

NA 

Cancer Slope Cancer 

Factor Units Risk 

4-4 (mgikg/day) - 1 1.9E-07 

(mg/kg/day) -1 - - 

Total Risk Across All Exposure Routes/Pathways 

(mglkglday) -1 - - 

(mg/kg/day) -1 I - - 

l/2/01 



TABLE 8.2 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

ngestion 

Iermal 

Arsenic 4.00 

Lead 47.6 

Manganese (soil) 154 

Thallium 0.549 

(Total) 
Arsenic 4.00 

Lead 47.6 

Manganese (soil) 154 

Thallium 0.549 

(Total) 

Wkg 

mgb 

w/kg 

w/kg 

(1) Medium-Specific (M) EPC selected for risk calculation. 

I I I I I I I 

Route 

EPC 

Value 

4.00 

47.6 

154 

Route 

EPC 

Units 

w/kg 

w/kg 

wlkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.3E-08 mglkglday 1.5E+OO (mg/kg/day) - 1 6.4E-08 

M 5.1 E-07 mgikglday NA (mg/kg/day) -1 - - 

M 1.7E-06 mglkglday NA (mg/kg/day) -1 - - 

0.549 mgJkg 

4.00 wh 
47.6 m#g 

M 5.9E-09 mglkglday NA (mgikglday) -1 - - 

6.4E-08 

M 4.1E-10 mglkglday 1.5E+OO (mgikg/day) -1 6.lE-10 

M O.OE+OO mglkgiday NA (mgikglday) -1 - - 

154 I fvY% I M 1 O.OE+OO I WWdw I NA I OWWW -1 I - - I 
0.549 w/kg M O.OE+OO wWW NA (mg!kg/day) -1 - - 

6.1E-10 

Total Risk Across All Exposure Routes/Pathways 6.5E-08 

l/2/01 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Surface Soil 

Receptor Population: Full-Time Employees 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

igestion 

)ermal 

Arsenic 

Lead 

Thallium 

Arsenic 

Lead 

Thallium 

(Total) 

4.00 

93.7 

0.640 

4.00 

93.7 

0.640 

(1) M - Medium-Specific 

Medium Route Route EPC Selected intake Intake Cancer Slope 

EPC EPC EPC for Risk (Cancer) (Cancer) Factor 

Units Value Units Calculation (1) Units 

mctb 4.00 wfka M 8.4E-07 mgikglday 1.5E+OO 

msn(g 93.7 mgfkg M 2.OE-05 mgikglday NA 

mdk2 0.640 mgfk3 M 1.3E-07 mgikglday NA 

mgk2 4.00 mgh M 1.9E-07 mglkglday 1.5E+OO 

mgb 93.7 wk2 M O.OE+OO mg/kg/day NA 

mg/kg 0.640 mgfkg M O.OE+OO mgikg/day NA 

I I I I I I 

Total Risk Across All Exposu 
I 
re I 

Factor Units 

1 2.9E-07 

Routes/Pathways 1 1 .5Ez06 

ll2lOl 



TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUl 

Exposure Medium: Surface Soil 

Receptor Population: Full-Time Employees 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion 

Dermal 

Arsenic 

Lead 
Thallium 

Arsenic 

Thallium 

(Total) 

(Total) 

2.76 mgh 
93.7 Wh 

0.419 wth 

2.76 w&t 
93.7 mgM 

0.419 mctht 

2.76 w/kg 
93.7 mgh 

0.419 mgh 

2.76 m&3 
93.7 v&g 

0.419 mg/kg 

(1) M - Medium-Specific. 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

M 6.9E-08 mglkgfday 

M 2.4E-06 mglkgiday 

M 1 .l E-08 mg/kg/day 

M 3.2E-09 

M O.OE+OO 

M O.OE+OO 

mglkglday 

mglkglday 

mglkglday 

Total Risk 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

1.5E+OO (mglkglday) -1 

NA (mg/kg/day) - 1 

NA (mg/kg/day) - 1 

1.5E+OO (mg/kg/day) - 1 

NA (mg/kg/day) - 1 

NA (mg/kg/day) - 1 

Vzross All Exposure Routes/Pathways 

Cancer 

Risk 

1 .OE-O7 

1 .OE-07 

4.7E-09 

-- 
4.7E-09 

1 .l E-07 

l/2/01 



Exposure Medrum: Surface Soil 

Receptor Population: Older Child Trespasser 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Arsenic 4.00 n-e&t 4.60 

Lead 93.7 mgh 93.7 

Thallium 0.640 Wkg 0.640 

(Total) 

lermal Arsenic 4.00 v/kg 4.00 

Lead 93.7 wh 93.7 

Thallium 0.640 N&t 0.640 

(Total) 

(1) M - Medium-Specific. 

TABLE 8.5 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Route 

EPC 

Units 

mdkg 
mg/kg 
w&t 

mgh 
mg/kg 
w& 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

4.4E-07 

1 .OE-05 

7.OE-08 

8.3E-08 

O.OE+OO 

O.OE+OO 

Intake 

(Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgikgiday 

mglkgiday 

Total Risk 

Cancer Slope 

Factor 

1.5E+OO 

NA 

NA 

cross All Exposure Routes/Pathways 

1.5E+OO 

NA 

NA 

Cancer Slope 

Factor Units 

OWWday) -1 
(mgikg/day) - 1 

PWWW) - 1 

(mg/kg/day) - 1 

(mglkglday) - 1 

(mg/kg/day) - 1 



TABLE 8.6 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICLR 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Solvent Storage Area (Site 18) 

Receptor Population: Older Child Trespasser 

,Receptor Age: Adolescent 

Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Ingestion Arsenic 2.76 mg/kg 2.76 mgh 
Lead 93.7 mg/kg 93.7 w/kg 

Dermal 

Thallium 

Arsenic 

Lead 

Thallium 

(Total) 

(Total) 

0.419 mgh 

2.76 mdkg 
93.7 vh 

0.419 wh 

0.419 w/kg 

2.76 w/kg 
93.7 mg/kg 

0.419 f-w/kg 

(1) M - Medium-Specific. 

Calculation (1) 

I I 

Units 

I I 

M 2.OE-08 mg/kg/day 1.5EtOO (mg/kg/day) -1 2.9E-08 
M 6.6E-07 mg/kglday NA (mg/kg/day) -1 - - 

M 3.OE-09 mgfkglday NA (mg/kg/day) -1 - - 

2.9E-08 
M 2.2E-09 mgikglday 1.5EtOO (mglkglday) - 1 3.3E-09 
M O.OE+OO ~M?Nv NA (mg/kg/day) -1 - - 
M O.OEtOO mg/kg/day NA (mg/kg/day) -1 - - 

3.3E-09 
Total Risk Across All Exposure Routes/Pathways 3.3E-08 

l/2/01 



TABLE 8.7 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Child Residnts 

I I I 
Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Unrts 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion Arsenic 4.00 w/kg 4.00 mg/kg 

Lead 47.6 mitM 47.6 w/kg 

Manganese (soil) 154 mg/kg 154 mg/kg 

Thallium 0.549 mg/kg 0.549 w/kg 

Dermal Arsenic 

(Total) 

4.00 4th 4.00 mgJkg 
Lead 47.6 wit/kg 47.6 w/kg 

I Manganese (soil) 

Thallium I 

154 

0.549 I 

w/kg 

fwh I 

154 w/h 
0.549 w/kg 

(1) Medium-Specific (M) EPC selected for risk calculation 

!PC Selected 

for Risk 

Zalculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

1.9E-06 

2.2E-05 

7.2E-05 

2.6E-07 

mglkglday 1.5E+OO 

mglkglday NA 

mg/kglday ‘NA 

mglkglday NA 

1.2E-07 

O.OE+OO 

O.OEtOO 

O.OEtOO 

mglkgiday 

mglkglday 

mg/kg/day 

mglkglday 

1.5E+OO 

NA 

NA 

NA 

I 

Total Risk cross All Exposu 

Factor Units 

@-O@W -1 1 2,;-eo6 

(mg/kg/day) -1 1 1.8E47 

(mglkglday) -1 - - 

(mg/kg/day) -1 I - - 

/myl*gldayjl 

ll2lOl 



TABLE 8.8 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Receptor Population: Child Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion 

Dermal 

Arsenic 4.00 mgM 4.00 wth 
Lead 47.6 w/kg 47.6 mctlkg 
Manganese (soil) 154 w/kg 154 wM 
Thallium 0.549 mgM 0.549 w/kg 

(Total) 

Arsenic 4.00 m#g 4.00 mg/kg 
Lead 47.6 w/kg 47.6 wk3 
Manganese (soil) 154 c&t 154 mgb 
Thallium 0.549 mg/kg 0.549 mg/kg 

I I I I 
EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

M 3.1 E-07 mglkglday 1.5EtOO (mg/kg/day) - 1 4.7E-07 

M 3.7E-06 mglkglday NA (mg/kglday) -1 - - 

M 1.2E-05 mg/kglday NA (mg/kg/day) -1 - - 

M 
I 

4.3E-08 wWday 
I 

NA 

I 
OWWdw) -1 1 4.;;mo7 

M 1.2E-08 WWday 1.5E+OO OWWW -1 1.8E-08 
M O.OE+OO WWW NA (mg/kg/day) -1 - - 

M O.OE+OO WWday NA (mglkglday) -1 - - 

M O.OEtOO mg/kglday NA (mg/kg/day) -1 - - 

1.8E-08 
Total Risk Across All Exuosure RouteslPathwavs 4.9E-07 

(1) Medium-Specific (M) EPC selected for risk calculation 



TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON. CONNECTICUT 

Receptor Population: Adult Residnts 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Ingestion Arsenic 

Lead 

Manganese (soil) 

Thallium 

4.00 mgk2 
47.6 mg/kg 
154 w@g 

0.549 mgkg 

4.00 mgh M 8.1 E-07 

47.6 mUbit M 9.6E-06 

154 WN M 3.1 E-05 

0.549 mg/kg M 1 .I E-07 

Dermal Arsenic 

(Total) 

4.00 mg/kg 4.00 mg/kg 
Lead 47.6 Wb 47.6 msn(g 

I Manganese (soil) 

Thallium I 

154 

I 

mgfig 

I 

154 

I 

msn(g 
0.549 mgh 0.549 mgb 

(1) Medium-Specific (M) EPC selected for risk calculation 

M 6.4E-08 
M O.OE+OO 

M O.OEtOO 

M O.OEtOO- 

I I 
Intake 

I 

Cancer Slope 

I 

Cancer Slope 

I 

Cancer 

(Cancer) Factor Factor Units Rrsk I 
Units 

mgkglday 

mg/kg/day 

1.5E+OO 

NA 

(mg/kglday) -1 

(mg/kglday) -1 

1.2E-06 

- - 

WWday 1 NA 1 (mglkglday) -1 1 - - I 

mg/kg/day NA (mg/kg/day) -1 

mg/kglday 1 .SEtOO (mg/kg/day) -1 

mg/kglday NA (mg/kg/day) -1 

WWW NA (mg/kg/day) -1 

mg/kg/day NA (mglkglday) -1 

Total Risk Across All Exposure Routes/Pathways 

- - 

1.2E-06 

9.6E-08 

- - 

- - 

- -, 

9.6E-08 

1.3E-06 

l/2/01 



TABLE 8. IO 

CALCULATION OF CANCER RtSKS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Point: Solvent Storage Area (Site 18) 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Arsenic 4.00 Wkg 4.00 w/kg M 1.2E-07 mglkglday 1.5EtOO (mglkglday) - 1 1.8E-07 

Lead 47.6 mgh 47.6 w/kg M 1.4E-06 mglkglday NA (mglkglday) -1 - - 

Manganese (soil) 154 f-w&3 154 w/kg M 4.5E-06 mglkglday NA (mg/kglday) -1 - - 

Thallium 0.549 msn(g 0.549 mwh M 1.6E-08 mgkglday NA (mglkglday) -1 - - 

(Total) 1.8E-07 

)ermal Arsenic 4.00 mdkii 4.00 w/kg M 2.7E-09 mglkglday 1.5E+OO (mglkglday) - 1 4.OE-09 

Lead 47.6 w/kg 47.6 w/kg M O.OEtOO mglkglday NA (mglkglday) -1 - - 

Manganese (soil) 154 mg/kg 154 mgh M O.OE+OO mg/kg/day NA (mg/kg/day) -1 - - 

Thallium 0.549 wh 0.549 mgk.3 M O.OEtOO mg/kglday NA (mg/kg/day) -1 - - 

(Total) 4.OE-09 
Tnlal Risk Arm++ All Fxnnsrrre Rnrrtes/Pnthwavn ’ Oc n7 -.-. ..-.. .-.---. -__r---._ ._- .__.. - -,_ ,.0=-V, 

(1) Medium-Specific (M) EPC selected for risk calculation. 

1/2/01 



TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium EXpOSUre EXpoSll03 Chemacal Carcinogenic Risk Chemical Non-Carcmogenlc Hazard Quobent 
Medium Point 

IngestIon Inhalation Dermal EXpoSU&? Pfimaly lnges11oll lnhalatlon Dermal Exposure 
Routes Total Target Organ Routes Total 

All Soil All Soil Solvent Storage Area (Site 18) Arsenic 1 9E-07 - 9.2E-09 2 0607 Arsenic Skin 3 OE-02 - 1 4E-03 3 1 E-02 
Lead . . . Lead NA . . . . . . . 

Manganese (SOlI) . . . . _. . . Manganese (soil) CNS 2 5E-03 - - _. 2.5E-03 
Thallium . . . Thallwm None Speafled l.LIE-02 - - . . 1 SE-02 

(Total) 1 9E-07 9.2E-09 (Total) 50E-02 -. 1.4E-03 5.2E-02 
Total Risk Across Sutlac&ubsurlace Soil Total Hazard Index Across All M&a and All Exposure Routes r 5 2E-02 

Total Risk Across All Medaa and All Exposure Routes 
Total Skin HI 
Total CNS HI 

Total None Specllled HI 



TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame: Fulure 
Receptor Population. Construction Workers 
Receptor Age: Adult 

Medum EXpOSJre Exposure Chemical Carcinogenic Rask Chemal 

Medium Point 
hQeStlW7 lnhalatlon Dermal EXpQsUre 

Routes Total 
All SOII All Soil Solvent Storage Area (Site 16) Awentc 6 4E-06 1 - - 1 6 lE-10 1 6 5E-06 Arserw 

Lead 
Manganese (SOlI) 

. . 

. . 
. . 
. . 

. 

. 
. . Lead 

Manganese (SOlI) 
Thallium . . . . . Thallium 

(Total) 6.4E-06 1 - 1 6 lE-10 6.5E-06 (Tota 
Total Risk Across Surface/Subsurface Sal 6 5E-06 Tota 

Total Risk Across All Media and All Exposure Routes 6.5E-08 

Pnmary 
Target orQW7 

Skin 
NA 

CNS 
None Speafled 

azard Index AC 

Non-Carcinogenic Hazard Ouotlent 

f 
10s 

6 3E-04 . . 
5.9E-03 - - . 
1.7E-02 -. 9 5E-05 

s All Medn and All Exposure Routes 

6 3E-04 
5 9E-03 
1 7E-02 
1 7E-02 

Total Skin HI 
Total CNS HI 

Total None Speclfmd HI 

l/2/01 



TABLE 9 3 
SUMMARY OF RECEPTOR RISKS AND HAZAROS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timelrame~ Future 
Receptor Population: Full-Tome Employees 
Receptor Age: Adult 

Medium Exposure Exposure Chemical Chemfcal NOW~CI~OQMIIC Hazard Ouotlent 

Surlace Soil 

Medium 

Surlace Soil 

Pant 
Ingestion lnhalatnn Dermal Exposure Primary IngestIon lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Total 

Solvent Storage Area (SW 16) Arsemc 1.3E-06 2 9E-07 1.5E-06 Arsenic Skin 7.6E-03 - 1 6E-03 9 6E-03 

Lead . . . . . Lead NA . . . . . . . 

Thalkum . . . . . Thallium None Speclfled 54E-03 1 -- 1 . . 1 54E-03 
(Total) 1.3E-06 1 - 1 2 9E-07 1 5E-06 (Total) 1.3E-02 1 - - 1 1 6E-03 1 1.5E-02 

Total Risk Across Sal 1.5E-06 Total Hazard Index Across All Media and All Exposure Routes ( 1 5E-02 

Total Risk Across All Medaa and All Exposure Routes 1 ] 1.5E-06 
Total None Specllaed HI 11 



TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Full-Time Employees 
Receptor AQ~: Adult 

Medium 

Surface Soil 

Exposure 
Medium 

Surface Soil 

Exposure Chemical Carcinogenic Risk Chemical 

Pant 
hQ0StlCX lnhalatlon Dermal Exposure Primary 

Routes Total Target Organ 

Sdvent Storage Area (SW 18) Arsenic l.OE-07 - - 4 7E-09 t .lE-07 Anemc Skin 

Lead . . . . . . Lead NA 

Thallium . . . . . . . Thallwm None Speattec 

(Total) l.OE-07 - - 4 7E-09 1 .l E-07 (Total) 
Total Risk Across Sal 1 .l E-07 Total Hazard Index AC 

Total Risk Across All Media and All Exposure Routes l.lE-07 

Non-Carctnogenic Hazard Ouotk?nt 

hQC!StlO,7 lnhalatlon Dermal Exposure 
Routes Total 

2.7E-03 - - 1 2E-04 2.6E-03 
. . . . . . . 

l.ttE-03 -. . . 1 6E-03 
4 5E-03 - - 1 2E-04 4 6E-03 

ss All Media and All Exposure Routes 4 6E-03 

Total None Spafled HI m 

l/2/01 



TABLE 9.5 
SUMMARY OF RECEPTOR RISKS ANR HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame. Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adolescent 

I Medium I Exposure I Exwsure I Chemical I Carcinogenic Risk I Chemical I Non-Carcinogenic Hazard Ouotlent I 

Surface Soil 

tiedwn 

Sutiace Soil 

Point 
Ingestion lnhalatfon Dermal Exposure Pnmary Ingestvxl Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Solvent Storage Area (Site 16) Arsenic 66E-07 -- 1 2E-07 7.6E-07 Arsentc Skin l.OE-02 - 1 9E-03 t 2E-02 

Lead . . . Lead NA . . . . . . . 

Thallium . . . . . . . Thalkum None Speatled 7.OE-03 -. . . 7.OE-03 

(Total) 6.6E-07 - - 1.2E-07 7.6E-07 (Total) 1.7E-02 - - 1 9E-03 1 9E-02 
Total Rask Across Sal 7.6E-07 Total Hazard Index Across All Media and All Exposure Routes 1.9E-02 

Total Risk Across All Media and All Exposure Routes 7 6E-07 
Total None Specllted HI -1 

liz/Ol 



TABLE 9 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adotescent 

Medium 

Surlace Soil 

Exposure 
Medium 

Surface Soil 

Exposure Chemical Carcinogenic Rusk Chemical Nor-Carcinogenrc Hazard Quotient 
Point 

Ingestron Inhalation Dermal Exposure Primary tngestion tnhalatton Oennal Exposure 
Routes Tota Target organ Routes Tota 

Solvent Storage Area (Site 16) Arsenic 2 9E-06 3.3E-09 3 3E-06 Arsenic Skin 1.5E-03 -- 1 7E-04 1 7E-03 
Lead . . . . . . Lead NA _. . . . . 

Thallium ._ . . _. ._ Thallium None Specdiec 9 9E-04 . . 9 9E-04 
(Total) 29E-08 -- 3 3E-09 3 3E-06 (Total) 2.5E-03 .- 1 7E-04 2 7E-03 

Total Rusk Across Soil , , ; ;;3;; Total Hazard Index Across All Medra and All Exposure Routes 2 7E-03 , 
Total Risk Across All Media and All Exposure Routes 

Total None Spenfred HI 199E-041 
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TABLE 9.7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Timelrame: Future 
Receptor Population: Child Residnts 
Receptor Ago: Child 

Solvent Storage Area (Site 16) 

Carctnogenic Risk 
I 

Chemal 
I 

lngestlon lnhalatlon Dermal Exposure 
Routes Total 

2 6E-06 1 - - 1 LEE-07 1 3.OE-06 Arserw 

Prin%%y 
Target Organ 

Skin 

Non-Carcinogenic Hazard Ouotlent 

Total Risk Across All Media and All Exposure Routes 

lnQestlon 

7 3E-02 
._ 

6 OE-03 
4.3E-02 
1.2E-01 

ss All Medlz 
i I a, 

Total None Spealled HI 
Total Skin HI 
Total CNS HI 

l/2101 



TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Tlmeframc Future 
Receptor Population: Child Resldnts 
Receptor Age: Child 

I 
Medwm Exposure EXpOSWe Chemical Carclnogenlc Risk Chemical Non-Carcmogenc Hazard Ouotienl 

Medium Point 
IngestIon lnhalatnn Dermal EXpoSUW Pnmary lngestlon lnhalatton Dermal EXpOWa 

Routes Total Target Organ Routes Total 
All Soil All Soil Solvent Storage Area (We 16) Arsenic 4.7E-07 - 1 BE-06 4 9E-07 Arsenic Skin 3 7E-02 -. 1 4E-03 3 BE-02 

Lead . . . . . Lead NA . . . . . . . 

Manganese (soil) . . . . . Manganese (solI) CNS 3 OE-03 -. . 3 OE-03 
Thallum . . . . Thallium None Spacllled 21E-02 .- 2.lE-02 

(Total) 4 7E-07 - - l .EE-08 4 9E-07 (Total) 6.lE-02 .- 1 4E-03 6 2E-02 
Total Risk Across Sudace/Subsudace SolI Total Hazard Index Across All Media and All Exposure Routes 1 1 6 2E-02 

Total Risk Across All Med!a and All Exposure Routes 
Total None SpeWled HI 

Total Skin HI 
Total CNS HI 

l/2/0 1 



TABLE 9 9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenarn Timeirame Future 
Receptor Population: Adult Residnts 
Receptor Age Adult 

Medium Exposure EXpOSllW Chemical Catclnogemc Risk Chemical Non-Carctnogenic Hazard Ouot~ent 

Medium Pant 
IngestIon lnhalatnn Dermal Exposure Pnmafy lngestlorl lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Total 

All Soil All So11 Solvent Storage Area (We 16) Arsenic 1.2E-06 9 6E-06 1 3E-06 Arsenic Skin 7.6E-03 .- 6 ZE-04 6 5E-03 

Lead . . . . . Lead NA . . . 

Manganese (soil) . . . . Manganese (sotl) CNS 6.5E-04 - - 6 5E-04 

Thallwn . . . . . . Thallwm None Specllled 4 6E-03 4 6E-03 

(Total) 1 2E-06 - - 9.6E-06 1 3E-06 (Total) 1 3E-02 - - 6 2E-04 1 4E-02 

Total Risk Across SudacelSubsudace So11 1 3E-06 Total Hazard Index Across All Media and All Exposure Routes 1 4E-02 

Total Risk Across All Media and All Exposure Routes 1 3E-06 
Total Skin HI 
Total CNS HI 

Total None Specllied HI 

liz/Ol 



Medium I---- 
All Soil 

/ 

TABLE 9 10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario TImeframe: Future 
Receptor Population: Adult Resldnts 
Receptor Age: Adult 

EXpOWre 
Medum 

411 Soil 

EXpOSWa Chemical Carcmogenc Risk Chemical Non-Carcmogenic Hazard Ouotlent 
Point 

Ingestion lnhalatlon Dermal Exposure Primaty Ingestion Inhalation Demlal EXpOSW3 
Routes Total Target Organ Routes Total 

mdvent Storage Area (Site 16) Arsenic l.BE-07 4 OE-09 1 .BE-07 Arsenic Skin 3 9E-03 - - 6 9E-05 4.OE-03 
Lead . . . . . Lead NA . . . . 

ManQaneSe (Soil) . . . . . . . . Manganese (soil) CNS 32E-04 -- . . 3 2E-04 
Thallium . . . . . . . . Thallum None Speciiiad 2.3E-03 - - . . 2 3E-03 

(Total) l.tlE-07 - - 4.OE-09 l .EE-07 (Total) 6.5E-03 -. 6.9E-05 6.6E-03 
Total Risk Across SuriaceISubsudace Soil 1.6E-07 Total Hazard Index Across All Media and All Exposure Routes 6 6E-03 

Total Risk Across All Media and All Exposure Routes 1 BE-07 
Total Skin HI 
Total CNS HI 

Total None Specified HI 

l/2/01 





TABLE 10.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

CENTRAL TENDENCY EXPOSURES 
NSB.NLON. GROTON, CONNECTICUT 

Scenario Timeframe. Future 
Receptor Population. Construction WOrkerS 

Receptor Age Adult 

Medium EXpOSUra Exposure Chemical Carclnogemc Risk Chemical Non-Carcwngentc Hazard Quotient 

Medium Point 
IngestlM lnhalatlon Dermal EXpQWre Pnmary hQeStlC”l lnhalatnn Dermal EXpOSUre 

Routes Total Target Organ Routes Total 

All SOII All Soil Sdvent Storage Area (Site 16) Awen+c 6.4E-06 6 lE-10 6 SE-06 Arsenu Skm 1 OE-02 9 5E-05 1 OE-02 

Lead . . . . . Lead NA . . . 

Manganese (SOil) . . . . . Manganese (soul) CNS 63E-04 .. . 6 3E-04 

Thallwm . . . . . . Thallwm None Speclfled 59E-03 . 5 9E-03 

(Total) 6.4E-08 - - 6 lE-10 6 SE-06 (Total) 1.7E-02 t -. 9 SE-05 1.7E-02 

Total Risk Across Suriac&ubsudace SotI 6 5E-06 Total Hazard Index Across All Media and All Exposure Routes 1 7E-02 

Total Risk Across All Media and All Exposure Routes 6.5E-06 
Total Skin HI 
Total CNS HI 

Total None Specllled HI 
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TABLE 10 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON, CONNECTICUT 

Scenario Timetrame, Future 
Receptor Population: Full-Time Employees 
Receptor Age: Adult 

Medwm 

Surface Soil 

Exposure 
Medium 

Surlace Soil 

Exposure Chemical Carcinogenic Risk Chemical NOn-CanXWQeniC Hazard Quollenl 

Point 
lngestlon lnhalatlon Dermal Exposure Primary Ingestion lnhalaton Dermal Exposure 

Routes Total Target Organ Routes Total 

Sdvent Storage Area (We 16) Arsenic 1.3E-06 - - 2.9E-07 l.SE-06 Arsenic Skin 76E-03 -. 1 BE-03 9 6E-03 

Lead . . . . . . . . Lead NA . . . . . 

Thallium ._ . . . . . Thalkum None Specltled 5.4E-03 -. . . 5.4E-03 

(Total), 1 3E-06 - 2.9E-07 l.SE-06 (Total) 1.3E-02 - - 1.6E-03 l .SE-02 

Total Risk Across Soil 1.5E-06 Total Hazard Index Across All Media and All Exposure Routes l.SE-02 

Total Risk Across All Media and All Exposure Routes l.SE-06 
Total None Spaclfled HI 1-1 
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TABLE 10.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario TImeframe: Future 
Receptor Population. Full-Time Employees 

Receptor Age: Adult 

Medlum 

Surface Sal 

EXpOWre 
Medium 

Surface Soil 

Exposure Chemical Caranogenrc Risk Chemml Non-CarcwQenc Hazard Ouotlent 

Pcilll 
lngestm lnhalatlon Dermal Exposure Primary IngestIon lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Total 

Solvent Storage Area (Site 16) Arsenic l.OE-07 - - 4 7E-09 1 lE-07 Arsenic Skin 2.7E-03 - - 1 2E-04 2 BE-03 

Thalkum . . . . . . . . Thallwm None SpeWed 1 6E-03 - - . 1 6E-03 

(Total) 1 OE-07 - 4.7E-09 l.lE-07 (Total) 4 5E-03 - 1 2E-04 4.6E-03 

Total Risk Across So11 1 lE-07 Total Hazard Index Across All Media and All Exposure Routes 4 6E-03 

Total Risk Across All Media and All Exposure Routes (rl 
Total None Specitled HI [] 
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TABLE 10.5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Population: Older Child Trespasser 
Receptor Age: Adolescent 

Medium Exposure Exposure Chemical 

I Medwm 

I 

Point 

I 

Surface .%I Surface Soil Solvent Storage Area (Sde 16) Arsenic 
Lead 
Thallium 

(Total 

Carcinogenic Risk Chemical Non-Cardnogenic Hazard Quotient 

Ingestion lnhalatlon Dermal Exposure Pnmaiy Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

6.6E-07 - - 1 2E-07 7 6E-07 Arsenic Skin l.OE-02 - 1 9E-03 1 2E-02 

J*f’tum 

Total Risk Across All Media and All Exposure Routes 

NA . . . . . . ._ 

None Speclfie 7.OE-03 -- _. 7 OE-03 

(Total) 17E-02 1 -. 1 19E-03 1.9E-02 
Total Hazard Index Across All Media and All Exposure Routes 1.9E-02 

Total None Specified HI (1 
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TABLE 10 6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario TImeframe Future 
Receptor Population: Older Child Trespasser 

Receptor Age’ Adolescent 

Medium 

Surface Soil 

Exposure 
Medium 

Surface Soil 

Exposure Chemical Carcinogenic Risk Chemical Non-CardnOQenlC Hazard Quotient 

Point 
Ingestion Inhalation Dermal Exposure Prtmaiy Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Solvent Storage Area (Site 16) Arsenic 2.9E-06 -. 3.3E-09 3.3E-06 Arsenic Skin l.SE-03 - - 1.7E-04 1 7E-03 

Lead ._ . . _. . . Lead NA ._ _. . . . . 

Thallium . . _. ._ _. Thallium None Spectliec 9.9E-04 - - . . 9 9E-04 
(Total), 2.9E-06 , - , 3.3E-09 3.3E-06 (Total), . 2.5E-03 , - - , 17E-04 2 7E-03 

Total Risk Across Soil 3.3E-08 Total Hazard Index Across All Media and All Exposure Rwtes 2 7E-03 
Total Risk Across All Med!a and All Exposure Routes 3.3E-06 

Total None Specified HI (1 
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TABLE 10 7 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NW-NLON. GROTON. CONNECTICUT 

Scenario Ttmeframe: Future 
Receptor Population: Child Restdnls 
Receptor Age: Child 

Medium EXpXUta Exposure Chemical Carcinogenic Rusk Chemical Non-Carcinogenic Hazard Quottent 
Medium Point 

lngestc47 lnhalatton Dermal Exposure Pnmary Ingestion Inhalation Dermal Exposure 
Routes Total Target Organ Routes Total 

All Soil All Soil Solvent Storage Area (Site 16) Arsemc 2.6E-06 - - 1 .BE-07 3.OE-06 Anen~c Skin 7.3502 - 4.6E.03 7 6E-02 
(Total) 2.6E-06 -. 1 BE-07 3 OE-06 (Total) 73E-02 -- 4.6E-03 7.6E-02 

Total Rusk Across Sudace/Subsudace Soil 3.OE-06 Total Hazard Index Across All Media and All Exposure Routes 7.6E-02 
Total Risk Across All Media and All Exposure Routes 3.OE-06 

l/2/01 



TABLE 10 t3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Medum 

Scenario Timeframe: Future 
Receptor Population Child Residnts 
Receptor Age Child 1 

Exposure EXpoWe Chemical Carclnogenlc Risk Chemtcal 

I Medium 

I 

Poilll 

I 
Dermal EXpoSUre 

Routes Total 

All Soil All Soil Solvent Storage Area (SW 18) Arsenic 4 7E-07 - - 

Lead . . . 

Manganese (soil) . . . . 

Thalllum 

1 SE-08 1 4 9E-07 Arseruc 

. . . . 

(Total) 4.7E-07 1 
> Total Rusk Across Sudace/Sul 

Total Risk Across All Medja and All Exposure Routes 

T 
T Non-Carcinogenic Hazard Ouotlent 

~1 
azard Index Across All Media and All Exposure Roules 

Total None Specltbed HI 2 lE-02 
Total Skin HI 

El 

3 BE-02 
Total CNS HI 3 OE-03 
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TABLE 10 9 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenatlo Timeframe: Future 
Receptor Population: Adult Residnls 
Receptor Age: Adult 

Medum EXpoSW9 
Medwm 

All Soil All Soil 

Exposure Chemical Carcinogenic Risk Chemical 
Point 

Ingestion lnhalatlon Dermal Exposure 
Routes Total 

Solvent Storage Area (Sde 16) Arsenic 1.2E-06 - - 9.6E-06 1 3E-06 Arsenic 
Lead . . . . . . . Lead 
Manganese (soil) . . . . . . Manganese (s.011) 
Thallium . . . ._ . . Thalkum 

(Total) 1.2E-06 . - 9 6E-06 1.3E-06 (Total 
Total Rusk Across Sutiac&ubsurtace So11 1.3E-06 Total 

Total R!sk Across All Media and All Exposure Routes 1.3E-06 

Non-Carcinogenic Hazard Quotvsnt (1 
Nonefiitiedi $& j / ,.,, 1 $j 1 II 

azard Index Across All Media and All Exposure Routes 

Total Skin HI 
Total CNS HI 

Total None Specitled HI 

l/2/01 



TABLE 9 10 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenano Tlmeframc Future 
Receptor Population Adult Residnts 
Receptor Age Adult 

Medum Exposure Exposure Chemical Carclnogenlc Risk Chemical Non-Carcinogenic Hazard Quotient 

All Soil 

Medium Point 
Ingestion lnhalatlon Dermal Exposure Pnmaiy Ingestlo” lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Toti 

All So11 Solvent Storage Area (Site 1.6) Arsenic l.BE-07 -- 4 OE-09 1 BE-07 Anew Skin 39E-03 -. 6 9E-05 4 OE-03 

Lead . . . . . . . Lead NA . . . . . . 

Manganese (soal) . . . . . . . Manganese (solI) CNS 3.2E-04 - - . . 3 2E-04 
Thallium . . . . . . . Thallwm None Specllled 2.3E-03 - . . 2 3E-03 

(Total) l.EE-07 [ -. 1 4.OE-09 1 .BE-07 (Total) 6.5E-03 1 1 6 9E-05 6 6E-03 
Total Risk Across Sudac&ubsurtace So11 l .EE-07 Total Hazard Index Across All Media and All Exposure Routes 6 6E-03 

Total Risk Across All Media and All Exposure Routes 1.6E-07 
Total Skin HI 
Total CNS HI 

Total None Speufled HI 

l/2/01 



AREA A WEAPONS CENTER (SITE 20) 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

AREA A WEAPONS CENTER (SITE 20) 

NSB-NLON, GROTON, CONNECTICUT 

Scenario 

Timeframe 

Medium GtpOSUrS 

Msdlum 

Exposure 

Point 

kCep1Of 

Population 

Receptor 

Age 

Exposure 

Route 

On-Site/ 

Off-Slte 

Type of 

Analysis 

Rationale for Selection or Exclurlon 

of Exposure Pathway 

3trrenVFuture Groundwater Groundwater Overburden/Bedrock Construction Adult Ingestion On-Site Quant Construcbon workers may have demtal contact with groundwater during 

Aquner Workers Derrnal On-Site Quant excavation activities. 

Full-time Adult Ingestion On-Site None Full-lime employees are not exposed lo groundwater. 

Employees Dermal On-Site None 

Trespassers Addescents Ingestion On-Site None Trespassers do not have contact with groundwater. 

Dennal On-Site None 

Residents Aduk Ingestion On-Site Quant Groundwater may be used as a potable water source in the future 

Dermal On-Site Quant 

Child Ingestion On-Site None Exposures to a child resident are less than those for an adult resident 

Denal On-Site None 

An OverburdeniBedrodt Construction Adult Inhalation On-site None Construction workers exposure via volatilization is expected to be insignlficanl 

Aquifer Workers due to dilution with outdoor air. 

Full-time Adutt Inhalation On-site None Full-time employees are not exposed to groundwater. 

Employees 

Trespassers Adolescents Inhalation On-Site None Trespassers do not have contact with site groundwater. 

Residents Adutt Inhalation 

Child Inhalation 

On-site 

On-site 

Quani On-site residents may be exposed to vdatile emissions from groundwater 

while showering. 

None Exposures to a child resident are less than those for an adult resident 
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TABLE 2.1 
OCCURRENCE, MSTAIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenmlo TImeframe: Future 
Medium: Groundw&r 
Exposure Medium: Groundwater 
Exposure Point: Ares A Weapons Center (Site 20) 

c:2;!0” y$ye; c2:~~cln r”$yy unitr y;;;zy$gJm “‘:y” NEd;z;“’ CYzT Ba;z;;;d coPc 

F&k-Based Rationale ta 

CAS Number Chemlul FltXjll.ZllCy ggg Ayzfc ml3 c;on’n”,t 

IO (3, Screening”’ 
Scmnlng 

LCV&’ 
VdU.2 SOUrce 

S.?kctlal”’ 
Vdaule organics 
108-I O-l 4-METHYL-2-PENTANONE 1 29 J 1.29 J w- S202WCMW2S01 l/4 5 1 29 NA 16 N 7 CTDEP RSR NO BSL 

N/A FED-MCL 

79-01-6 38 J 5.02 J ugll S202WCMW2S01 2l4 1 5 02 NA Q; * c 

Semlvoktlk Oqanicr 
106-44-5 4METHYLPHENOL 9 9 w S202WCMW3SOl l/4 5 9 NA 16 N 35 CTDEP RSR NO BSL 

N/A FED-MCL 
N/A CTDEP-MCL 

56-55-3 BENZO(A)ANTHRACENE 004 J 004 J usn S202WCMW2S01 114 005 004 NA 0092 c 006 CTDEP RSR NO BSL 
NIA FED-MCL 
N/A CTDEP-MCL 

50-32-B : ,a.- m 0.05 005 usn S202WCMW2S01 l/4 0.05 0.05 NA m 02 CTDEP RSR m ASL 
0.2 FED-MCL 
N/A CTDEPMCL 

205-99-2 BENZO(B)FLUORANTHENE 008 J 0.08 J ue/L S2G2wCMW2SO1 114 01 008 NA 0092 c 0.08 CTDEPRSR NO BSL 
N/A FED-MCL 
WA CTDEP-MCL 

191-24-2 BENZO(G,H,I)PERYLENE 007 J 0.07 J uen S202WCMW2SOl l/4 01 007 NA 16(7) N 210 CTDEP RSR NO BSL 
N/A FED-MCL 
N/A CTDEP-MCL 

207X8-9 BENZO(K)FLUORANTHENE 003 J 0.03 J usn S202WCMW2SOl l/4 0.05 0.03 NA 0.92 c 0 5 CTDEPRSR NO BSL 
NIA FED-MCL 
WA CTDEPMCL 

218-01-9 CHRYSENE 005 J 005 J w S202WCMW2SOl 114 005 005 NA 92 c 48 CTDEP RSR NO BSL 
N/A FED-MCL 
WA CTDEP-MCL 

2cf+o FLUORANTHENE 013 013 us/L S202WCMW2S01 l/4 0.1 013 NA 150 N 280 CTDEPRSR NO BSL 
N/A FED-MCL 
N/A CTDEPMCL 

1933-5 INDENO(l.2.3-CD)PYRENE 007 007 ue/L S202WCMW2S01 114 005 007 NA 0092 c 05 CTDEP RSR NO BSL 
N/A FED-MCL 
N/A CTDEP-MCL 

85-91-8 PHENANTHRENE 004 J 004 J w- S202WCMW2S01 l/4 005 0.04 NA la (7) N 200 CTDEP RSR NO BSL 
N/A FED-MCL 
NJA CTDEP-MCL 

129-00-O PYRENE 011 011 w- S202WCMW2SOl II4 0.05 011 NA la N 200 CTDEP RSR NO BSL 
NIA FED-MCL 
WA CTDEP-MCL 

Total Metals 
35 J 35 J ugll S202WCMW3S01 l/4 6 CTDEP RSR m ASL 

6 FED-MCL 
6 CTDEP-MCL 

7440-38-2 J 15.1 u@ S202WCMWlSOl 2l4 50 CTDEP RSR m ASL 
54 FED-MCL 
50 CTDEP-MCL 

744039.3 BARIUM a35 83.5 w- S202WCMW3SOl II4 382.90 63 5 227 260 N 1000 CTDEPRSR NO BSL. BKG 
2ooa FED-MCL 
2OCQ CTDEP-MCL 

744&7O-2 CALCIUM 22500 16COXl uen S202WCMW3SOl 4/4 0 16OXIO 1asooO N/A NIA CTDEP RSR NO NUT, BKG 
N/A FED-MCL 
NIA CTDEP-MCL 

PZ ‘d3 2/14/01 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Sccnarlo Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Polnl: Area A Weapons Center (Site 20) 

1 CASNumber 1 Chemlul 

‘440-23-5 SODIUM 9530 122oom 

‘440-2&o J 3.8 

‘44062.2 VANADIUM 102 J 10.2 

‘44066-6 ZINC 245 245 

Marlmum 
auawler 

Rationale for 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-SMCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-AL 

CTDEPMCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-SMCL 

CTDEP-MCL 

CTDEP RSR w 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR m 

FED-SMCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR m 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-MCL 

CTDEP-MCL 

CTDEP RSR NO 

FED-SMCL 

CTDEP-MCL 

D&uon or 

.?.&ction”’ 
BSL. 

BSL. BKG 

BSL. BKG 

EPAI 

--Er- 

I- 

I- 

I- 

ASL 

NUT 

ASL 

NUT, BKG 

ASL 

BSL. BKG 

BSL 

I 
Mssokd Metals 
744070-2 CALCIUM, FI LTERED 1 348 I J I 348 1 J 1 u@L 1 S202WCMW3SOl.F 1 111 1 0 i 348 1152OCO1 N/A I N/A ICTDEP RSR~ NO I NUT, BKG 1 

FUA FED-MCL 

WA CTDEP-MCL 

7440-66-6 ZINC, FILTERED 534 53 4 ~~ S202WCMW3SOl -F III 0 53 4 109 1100 N 5CGU CTDEP RSR NO BSL. BKG 

5CXl FED-SMCL 

N/A CTDEP-MCL 

Miscellaneous Parameters 
00009-o TOTAL DISSOLVED SOLIDS 135 5142 J w”- S202WCMW3S01 4l4 0 5142 6260 N/A CTDEP RSR NO BKG 

FED-SMCL 

CTDEP-MCL 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Scenrrlo TImeframe: Future 
Mcdlum: Grotmdwater 
Exposure Medium: Groundwater 
Exposure Pdnt: Area A Weapons tinter (Site 20) 

A shaded value indicates that the wncentraticn used Iof screening exceeds the criterion or backgmund value. 

A shaded chemical name indiiales that the chemical has been selected as a COPC 

EsQBQks Delinitions. 

1 Sample and duplicate are counted as two separate samples when detennininQ the minimum and maximUm 

detected ccwentraticms 

2 Values presented are sample-specific quantitation limits 

3 The maximum detected concentration is used for screening purposes 

4 95% Upper Tolerance Limil (UTL) 01 site background data 

5 The risk-based COPC screening level for tap water use is presented The value is based on a 

target hazard quotient of 0.1 for noncarcino~ens (denoted with a ‘N’ Ilag) M an incremenW cancer 

risk of 1 E-6 Ior carcinogens (denoted wilh a ‘C’ Ila~) (USEPA. Region IX. November 2ooo) 

6 The chemical is selected as a COPC il the maximum detected ccaxenlration exceeds the risk-based 

COPC screening level andbran ARmBC(s). 

7 Pyrene is used as a surrogate for benzo(Q.h.i)perylene and phenZ0threne 

8 Value is lw hexavalent chromium. 

Assodated 

S2MWCMWlSO1 

S202WCMW2S01 

S202WCMW3SOl 

S202WCMW3SQi -F 

S2Q2wMW4Wi 

ARAwBC = Appltcable or Relevant and Ap~ropdate RequiremenVlo Be Considered 

C = Carcinogen 

COC = Chemical 01 Concern 

J = Estimated Value 

N = Noncamnogen 

N/A = Not Applicable. 

FED-MCL = Federal Maximum Contaminant Level (USEPA, August 2ooO) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA, AUQUSI 2QQQ) 

FED-AL = Federal Action Level (USEPA. AUQIJS~ 2ooO) 

CTDEP-RSR = Connecticut DEP Remediation Standard Regulations. 1996 

CTDEPMCL = Connecticut Maximum Contaminant Level 

Ratbate C@. 

For Selection as a COC: 

ASL = Above COC ScreaninQ LeveVARARrrBC 

For Elimination as a COC 

BKG = Within Background Levels 

BSL = Below COC Screening Level/ARAlUTBC 

NUT = Essential Nutrient 

NTX = No Toxicity lnlormatiin 
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TABLE 2.2 
OCCURRENCE, MSTRIB~ION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MIGRATION PATHWAYS 
NSB-NLON, GROTON. CONNECTICUT 

Scenario TImeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Area A Weapons Center (Site 20) 

CAS Number 

Rationale for 
su,,~~~ale, CTDEP Vol. COPC Contamlnanl 

Crited” 
Criteria“’ Flag Deletion or 

Selectlon~’ 
Vdatlk Organics 
loB-10-l 14.METHYL-2.PENTANONE 1 1.29 1 J 1 1.29 1 J I “en. 1 S202WCMW2SOl 1 114 I 5 1 1 29 1 N/A 1 N/A 1 N/A 1 NO 1 NTX 
79-01-6 ITRICHLOROETHENE I 36 1 J 1 5.02 1 J / ue/L I S202WCMW2SOl I 2/4 1 1 1 5.02 1 N/A 1 2340 1 219 I NO 1 BSL 
Semivoietile Orpanics 

I 0 I I 9 I I S303WCMW3.so1 I l/4 I 5 I 9 N/A I 

0.05 J 0.05 J u@ S2O2WC 
E 0.13 0.13 “e/L s2O2wc 

DENO(l,2,3CD)PYRENE 0.07 007 uQ4 s202wc 
ANTHRENE 0.04 J 004 J “@I S202WCMW2S01 
NE 0.11 0.11 ufl S2O2WCMW2SOl 

Tolal Metals 

a 

olved Metals 
1-7&2 ICALCIUM, FILTERED ( ~6 I J 1 346 1 J 1 uyL [ S202WCMW3SOl.F 1 l/l 1 N/A 1 346 1 152COO I N/A 1 N/A 1 NO 1 BKG 

[744&t?&-6 IZINC, FILTERED 1 534 1 1 53.4 I 1 I&A 1 S202WCMW3SOl-F 1 l/l 1 N/A 1 534 1 109 I 123 1 N/A 1 NO 1 BSL. BKG 

Miscellaneous Parameters 
oooo9-0 ITOTAL DISSOLVED SOLIDS I 135 I I 5142 1 J 1 ma/L1 S202WCMW3SOl i 414 1 N/A 1 5142 1 6260 I N/A 1 N/A 1 NO 1 BKG 
11 oooO&9 TOTAL SUSPENDED SOLIDS 8 2788 J L 2l4 5 2786 N/A N/A NO NTX 
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TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenrrlo Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure P&t: Area A Weapons Center (She 20) 

CAS Number Chemical 

RatIonale for 
sur(~~;ater CTDEP Vol. COPC Coniamlnant 

crllerla“’ f+Q Deletion or 

Selection”’ 

A shaded value indicates that the ~~wentration used for screening exceeds the criterion of background value 
A shaded chemical name indicates that the chetical has b=een selected as a COPC 

-: 

1 Senple and duplicate are counted es two separate samples when determining the ninimum and maximum 

d&e&d Mncentratiw. 

2 Values presented are sample-specific quantitation limits 

3 The maximum detected concentration is used for screening purposes 

4 95% Upper Tolerance Limit (UTL) of site background data 

5 Connectiart DEP Surlace Water Protection criteria 

6 Connecticut DEP Vdatilization criteria for residential exposures. 

7 The chen-ical is selected as a COPC if the maximum detected concentration exceeds the 

CTDEP surface water protection or volatilization criteria 

-ted Samoleg 

S202WCMWl sol 

S2a2WCMw2w 

S202WCMW3SO1 

S2OZWCMW3SO-F 

S202WMW4DOl 

Deliniticms. 

AAAIUTBC = Applicable oi Relevant and Appropriate Requirement/lo Be Considered 

C = Carcinogen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Not Applicable. 

Rationale Codes 

For Selection as a COPC: 

ASL = Above COPC Screening LeveUAFtARJTBC 

For Elimination as a COPC: 

BKG = WIthin Background Levels 

BSL = Below COPC Screening LeveVARAMBC 

NTX = No Toxidty tnfomwtioa 
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TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of 

Potential 
Concern 

Trichloroethene 

Concentration 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 
ug/L 2.46 5.17 5.02 ug/L 5.02 max 1 2.46 average 1 

-I 

IThallium ug/L 1 2.08 1 3.43 3.8 UglL 1 3.8 max I 1 2.08 1 average 1 1 I 
Notes: 

’ -The maximum detected and average concentration is used for the RME and CTE sceanrios, respectively per EPA Region I guidance. 

*- IEUBK require the use of the average concentration as the exposure point concentration. 
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Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

DAevent Absorbed dose per event mg/cm2-event See Text 

SA Skin Surface Available for Contact Cm2 3890 
EV Event Frequency events/day 1 
ET Exposure Time hours/event 4 
EF Exposure Frequency days/year 20 
ED Exposure Duration years 1 
EW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 
AT-N Averaging Time (Non-Cancer) days 365 

Notes: 
(1) - Prolessinal judgement 
Sources: 

‘arameter 
ode 

Parameter Definition 

TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Units RME 
Value 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August. 

RME 
Rationale/ 
Reference 
See Text 

EPA, 1992 

EPA, 1994 

(1) 
Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1989 
EPA. 1989 

CT 
Value 

See Text 

3800 
1 
2 
10 
1 

70 
25,550 

365 

CT 
Rationale/ 
Reference 
See Text 

EPA, 1992 

EPA, 1994 

(1) 
Atlantic, 1992 
Atlantic. 1992 

EPA, 1994 
EPA, 1989 
EPA, 1989 

Intake Equation/ 
Model Name 

Dermally Absorbed Dose (mg/kg/day) 

DAeventxEVxEFxEDxSA 
= 

BWxAT 

see text for calculation of DAevent. 
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TABLE 4 2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CGW Chemical Concentration in Groundwater mg/L Maximum EPA, 1994 Average EPA, 1994 Chronic Daily Intake (CDI) (mglkglday) = 

IR-GW ingestion Rate of Groundwater L/day 2 EPA, 1994 1.4 EPA, 1994 

EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 CW x IRGW x EF x ED 

ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 BW x AT 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

Dermal DAevent Absorbed dose per event m&n2-event See Text See Text See Text See Text Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact Clll2 20,000 EPA, 1992 20,000 EPA, 1992 

EPA, 1994 1 EPA, 1994 = 
DAeventxEVxEFxEDxSA 

EV Event Frequency events/day 1 
ET Exposure Time hours/event 0.25 EPA, 1992 0.167 EPA, 1992 BWxAT 

EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 

ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

lotes: 
(1) - Professinal judgement. 
Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 

2/l 4101 



TABLE 5.1 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

of Potential AdJustment Factor (1) 

NOtffl 
(1) - USEPA 

(2) - RfDdermal = RfDoral x Oral lo Dermal Adjustment Factor 

(3) For IRIS values dale that IRIS was searched 

For HEAST values, the date of HEAST. 

FOR EPA IX. date of PRG TaMe. 

NA = Not Applicable 

IRIS = Integrated Risk Information System. 

HEAST= Health Eltects Assessmen Summary Tables. 

EPA IX = USEPA Region IX Preliminary Remedialion Goals Table, November 1.2C00 
Chronic = No subchronic value available, chronic value is presented 
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TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical Oral Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (3) 

of Potential Cancer Slope Factor Adjustment Cancer Slope Factor (2) Cancer Guideline (MMAIDNY) 

Concern Factor (1) Description 

Volatile Organic Compounds 

Trfchloroethene I l.lE-02 I 100% I l.lE-02 1 OWWdw)ml 1 NA 1 EPAIX 1 11/01l00 

Semivolatile Organic Compounds 

Benzo(a)pyrene I 73E+OO I 100% I 7.3E+OO I (mgikg-day) -’ I 02 IRIS 01/02/01 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA 1998. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

For HEAST values, the date of HEAST. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

EPA IX = USEPA Region IX Preliminary Remediation Goals Table, November 1, 2000 
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C 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

UllitS 

)emal Trichloroethena 

Benzo(a)pyrene 

Antimony 

Arsenic 

Nickel 

Silver 

Thallium 

5.02 UqR 
0.050 ug/L 
3.50 W 
15.1 W 
102 W- 
326 W- 
3.60 W 

(1) Medium-Spedti (M) EPC selected for hazard calculation. 

(2) Subchronic. 

TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON. CONNECTICUT 

EPC 

Selected 

for Hazard 

Calculation (1) 

I 
Intake 

(Non-Cancer) 

9.1E-07 

1 .OE-06 

o.oE+oo 

O.OEtOO 

o.oE+M) 

O.oE+oo 

O.OE+CC 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

6.OE-03 wWW 

i 

NA wWW 
6.OE-05 fwWW 
3.OE-04 wvWW 
B.OE-04 wWdw 
2.OE-04 wW% 
7.OE-05 wWW 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Total Hazard Index oss All Exposur 

I 
Hazard 

Quotient Concentration 

Units 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

Routes/Pathways 

1.5E-04 
. . 

._ 

_. 

. . 

._ 
1.5E-04 

1.5E-04 
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Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

TABLE 7.2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 
NSE-NLON, GROTON, CONNECTICUT 

of Potential 

Medium 

EPC 

Value 

2.46 W 
0.031 UqR 
1.65 UqR 
5.36 UgR 
31.2 ug/L 
111 W- 
2.06 W- 

(1) Medium-Spedfic (M) EPC selected for hazard calculation. 

(2) S&chronic. 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

2.46 W- M 4.5E-07 

0.031 W- M 5.1E-07 

1.65 w M O.OE+CO 

5.36 usfl. M O.OE+OO 

31.2 W- M O.OE+OO 

111 u9A M O.OE+OO 

2.06 UgR M O.OE+OO 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

WWW 

Dose (2) 

6.OE-03 

NA 

6.OE-05 

3.OE-04 

6 OE-04 

2 OE-04 

7.OE-05 

Tot 

Reference 

Dose Units 

Reference 

Concentration 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

loss All Exposure Routes/Pathways 

Hazard 

Quotient 

7.6E-05 
._ 

__ 

_- 

7.6E-05 

7.6E-05 
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Receptor Population Aduft Residnts 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Conaem Value Units Value Units 

rgestion Trfdtloroethene 5.02 

Benzo(a)pyrene 0.050 

Antimony 3.50 

Arsenic 15.1 

Nickel 102 

Silver 326 

Thallium 3.60 

5.02 

0.050 

3.50 

15.1 

102 

326 

3.60 

bermal Tricftloroethene 

Benzo(a)pyrene 

Antimony 

Arsenic 

Nickel 

Sihrer 

Thallium 
(Total 

5.02 

0.050 

3.50 

15.1 

102 

326 

3.60 

5.02 

0.050 

3.50 

15.1 

102 

326 

3.60 

/ (1) Medium-Specifii (M) selected for hazard calculation. 

, (2) Chronic. 

TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

1.4E-04 

1.4E-06 

9.6E-05 

4.1 E-04 

2.6E-03 

6.9E-03 

1 .OE-04 

1.7E-05 

2.4E-05 

O.OE+MI 

O.OE+OO 

O.OE+OO 

O.OE+OO 

0 OE+OO 

Dose (2) 

Reference 

Concentration 

Reference 

Concentration 

Units 

6.OE-03 

NA 

4.OE-04 

3.OE-04 

2.OE-02 

5.OE-03 

7.OE-05 

N/A NfA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A NIA 

6.OE-03 

NA 

6.OE-05 

3.OE-04 

6.OE-04 

2.OE-04 

7.OE-05 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A NIA 

Tot iazard Index oss All Exposurr cuteSlPathways 

Hazard 

Quotient 

2.3E-02 
__ 

2.4E-01 

1.4E+Ofl 

1.4E-01 

l.EE+OO 

1.5EtCC 

5 lE+OO 

2.9E-03 
_. 

_. 

. . 

. . 

__ 

. . 

2.9E-03 

5.1E+00 
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TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Aduit Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

In 

I I 

D ermal Trfchloroethene 2.46 

Benzo(a)pyrene 0.031 

(1) Medium-Spedfic (M) selected for hazard calculation. 

(2) Chronic. 

Route 

EPC 

Value 

3.1E-05 

4.OE-07 

2.4E-05 

6.9E-05 

4.OE-04 

1.4E-03 

2.7E-05 

6.OE-03 

NA 

4.OE-04 

3.OE-04 

Z.OE-02 

5.OE-03 

7.OE-05 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

5.2E-03 
_. 

5.9E-02 

2.3E-01 

2 M-02 

2.9E-01 

3.6E-01 

9.6E-01 

1.9E-03 

2.46 

0.031 

1.65 W M wWdaY N/A 

5.36 W M wWW N/A 

31.2 uq/L M wWJw NIA 

111 uqn- M wWW NIA 

2.08 USn M wWW N/A 

2.46 ufl M 1.2E-05 6.OE-03 N/A 

0.031 W- M 1.6E-05 NA N/A __ 
1.65 W- M 

I 
O.OE+OO 6.OE-05 N/A 

5.36 W- M O.OE+OO 3.OE-04 N/A .- 
31.2 W M O.OE+CKT 6.OE-04 N/A .- 
111 W- M O.OE+Otl 2.OE.04 N/A 

2.06 W- M O.OE+OO 7.OE-05 N/A 

Total Hazard Index Across All Exposure Routes/Pathways 1 9.6E-01 

1.9E-03 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentration 

Units 

Hazard 

Quotient 
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Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Iermat Trtchloroethene 

Benzo(a)pyrene 

Antimony 
Arsenic 

Nickel 

Silver 

Thallium 

TABLE 8.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

5.02 UN- 5.02 
0.050 Ug/L 0.050 
3.50 U@- 3.50 
15.1 Ug/L 15.1 

102 Uefl- 102 
326 W- 326 
3.80 ug/L 3.80 

(1) Medium-Specific (M) EPC selected for risk calculation 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

ug/L 

ug/L 

UN- 

UN 
UN- 

UN- 

Ug/L 

Intake 

(Cancer) 

1.3E-08 
15E-08 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+W 

I I 
Intake 

I 

Cancer Slope 

I 

Cancer Slope 

(Cancer) Factor Factor Units 

Units 

mg/kglday l.lE-02 (mgikgtday) -1 

wvWW 7.3E+OO FwWday) -1 

m@oW NA OwWday) -1 

mg/kQ/daY 1.5E+OO @wWday) -1 

w&Wy NA (mglkglday) -1 

mtAtJdw NA (mg/kg/day) -1 

mw’WW NA (mg/kg/day) -1 

I I 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.4E-10 

1 .I E-O? 
__ 

O.OEtOO 

-- 

-_ 

__ 

1 .I E-07 

l.lE-07 
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TABLE 6.2 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

C 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

rermal Trichloroethene 2.46 w- 2.46 ug/L M 2.OE-09 mglkglday l.lE-02 @WWday) -1 2.2E-11 

Benzo(a)pyrene 0.031 UN- 0.031 UN- M 3.3E-09 w&/day 7.3EtOO (mg/kdday) -1 2.4E-06 

Antimony 1.05 WL 1.05 WL M O.OEtOO n?N?#Jay NA (mg&g/day) -1 - - 

Arsenic 5.30 WL 5.30 ug/L M O.OE+OO wkUdaY 15E+OO OWWdaY) -1 O.OE+OO 

Nickel 31.2 WL 31.2 ug/L M O.OEtOO wYWdw NA (-g/day) -1 - - 

Silver 111 w- 111 UtN- M O.OE+OO m!JWday NA (mg/kg/day) -1 - - 

Thallium 2.06 WL 2.06 ug/L M O.OE+OO m&slday NA (mgikg/day) -1 -- 

(Total) 2.4E-06 
Tntd l?iclr A,-mcc AI, Fvnnc,,m Rn,,belPathwavc 9 AF-r-m . “.“. . ..C1l\, .-I-M-, . . L,.r”““.” . .““.“.... “..‘..“,- -. .- v- 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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TABLE 8.3 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Trichloroethene 5.02 WY- 5.02 WL M 5.9E-05 mgikglday 0.011 (mg/kg/day) -1 6.5E-07 

Benzo(a)pyrene 0.050 KM- 0.050 ug/L M 5.9E-07 ~UWday 7.3 Pw’WW -1 4.3E-06 

Antimony 3.50 UN- 3.50 ug/L M 4.1E-05 wvWW NA (mg/kg/day) -1 - - 

Arsenic 15.1 WY- 15.1 u!N- M 1.8E-04 mg/kg/day 1.5 VwWday) -1 2.7E-04 

Nickel 102 ug/L 102 &a- M 1.2E-03 mg/kg/day NA (mg/kg/day) -1 - - 

Silver 326 Ug/L 326 4 M 3.8E-03 moWday NA (mg/kg/day) -1 - - 

Thallium 3.80 UN- 3.80 ug/L M 4.5E-05 w$WdaY NA 0w’M-W -1 - - 
2.7E-04 

Iermal Trichloroethene 5.02 ug/L 5.02 ug/L M 7.5E-06 mtivWdaY 1 .l E-02 @w&WY) -1 8.2E-08 

Benzo(a)pyrene 0.050 ug/L 0.050 WL M 1 .OE-05 w/kg/day 7.3EtOO OwWday) -1 7.4E-05 

Antimony 3.50 ug/L 3.50 ug/L M O.OE+OO m$Wday NA (mg/kg/day) -1 - - 

Arsenic 15.1 WY- 15.1 ug/L M O.OE+OO mwWdw 1.5E+OO (mgIkg/day) -1 O.OE+OO 

Nickel 102 UN- 102 w- M O.OEtOO w!WdaY NA (mg/kg/day) -1 - - 

Silver 326 WL 326 UgR M O.OE+OO WoW NA (mgIkg/day) -1 - - 

Thallium 3.80 ug/L 3.80 WL M O.OEtOO v&ddaY NA (mglkglday) -1 - - 

(Total) 7.4E-05 
-rntet Pirlr Arrnrc At, FYM~IWP Rn,,t~clP~thwavc R GF-IIA 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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TABLE 8.4 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Trichloroethene 2.46 ug/L 2.46 

Benzo(a)pyrene 0.031 Ugn 0.031 

Antimony 1.85 ug/L 1.85 

Arsenic 5.38 ug/L 5.30 
Nickel 31.2 UgR 31.2 

Silver 111 UN- 111 
Thallium 2.08 WL 2.08 

lermal Tnchloroethene 2.46 UN- 2.46 

Benzo(a)pyrene 0.031 w- 0.031 

Antimony 1.65 UN- 1 .a5 
Arsenic 5.38 w- 5.38 

Nickel 31.2 ug/L 31.2 
Silver 111 WL 111 

Thallium 2.08 WY- 2.08 

(Total) 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Route 

EPC 

Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 

(Cancer) 

M 4.OE-06 

M 5.2E-08 
M 3.OE-06 
M 8.9E-06 
M 5.1 E-05 
M 1.8E-04 
M 3.4E-06 

M 6.OE-07 
M 1 .OE-06 
M 7.3E-09 
M 2.1E-08 
M 2.5E-08 
M 2.6E-07 
M 8.2E-09 

Intake 

(Cancer) 
Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

%tkfJday 

mVWday 

mwWW’ 

mgWday 
mg/kglday 

w/kg/day 
mg/kg/day 

0.011 

7.3 
NA 

1.5 

NA 
NA 

NA 

(mg/kg/day) -1 

@WhYday) -1 

OwWW -1 
(mg/kg/day) -1 

OWWday) -1 

Ow’Wday) -1 
(mg/kg/day) -1 

l.lE-02 
7.3E+OO 

NA 

1.5EtOO 

NA 

NA 
NA 

Ow’Wday) -1 
(mg/kg/day) -1 

(mg/kg/day) -1 

W@Wday) -1 

@w&t/day) -1 

bWW-W -1 
(mg/kg/day) -1 

Total Ris cross All Exposure Routes/Pathways 

Cancer 

Risk 

4.5E-08 

3.0E-07 
-- 

1.3E-05 
-- 

-_ 

-- 

1.4E-05 

6.6E-09 

7.6E-06 
-- 

3.2E-08 
__ 

-_ 

-- 

7.6E-06 

2.1 E-05 
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TABLE 9 1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe Future 
Receplor Population Construction Workers 
Receptor Age Adult 

Medium EXpposUre EXpCSllrtl Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Groundwater 

Medium 

Groundwater 

Point 
Ingestion Inhalation D@lllal EXpo.SUl0 Primary 

Routes Total Target Organ 

Area A Weapons Center (Site 201 Ttichloroathene . . __ 1 1 4E-10 1 1 4E-IO Trichloroethane Liver 
NA Benzo(a)pyrene . . . 1 lE-07 1 1 E-07 Benzo(a)pyrene 

Antimony ._ _. . . . Antimony Blood 

Arsenic . . . . _. . . Arsenic Skin 

Nickel _. __ ._ . . Nickel B&y Weiglht 

Silver ._ . . . . . . Silver Skin 

Thallium ._ __ . . .- Thallium None Spa&% 

(Total) - - _. l.lE-07 l.lE-07 (Total) 

Total Risk Across Groundwater 11607 Total Hazard Index AC 

Total Risk Across All Media and All Exposure Routes 1 IE-07 
Tolal Skin HI 
Total Liver HI 

Total Blood HI 
Total Body Weight HI 
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TABLE 9 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

lSce”ario Timeframe: Future I 
Receptor Population Ccmstnxtio” Workers 
Receptor Age Adult 

ircundwater Grwndwaier Area A Weapons Center (Site 20) Ttichlorcethene 
Benzo(a)pyrene 
Antimony 
Arsenic 
Nickel 
Silver 
Thallium 

T 
Ingestion 

I I I (Tota 

Carcinogenic Risk 

Inhalation 

_. 

._ 

t 

._ 

. . 

._ 

. . 

I Risk Across ( 

De”lMl 

2 2E-11 
2.4E-06 

. . 

. . 

. . 

. . 

A 
2.4E-06 

Jndwaler 
Total Risk Across All Media and All Exposure Routes 

R’ 

I 
ties Total 
2.2E-11 fTrichloroethe”e 

Non-Carcinogenic Hazard Quotienl 
I 

Primary 1 Ingestion 1 Inhalation 1 Dermal 1 Expcswe 
Target Or&n - lRcutes Tol 

Liver I . . 1 76E-05 I 76E.05 

Total Skin HI 
Total Liver HI 

Total Blood HI 
Total Body Weight HI 

- - 
7 6E-05 

- - 
- - 
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TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timelrame Future 
Receptor Population Adult Residnls 
Receptor Age Adult 

T 
&ma A Weapcns Center (Site 20) 

Antimony 
AW3”iC 
Nickel 
Silver 
Thallium 

Carcinogenic Risk 

lnhalat!on Dermal 

6.5E-07 
. . 
._ 
. . 
. . 
._ 

L 
6.5E-07 

sk Acmss ( 

6.2E-06 
7 4E-05 

. . 

. . 

. . 
. 

A 
7 4E-05 

U”dw.%LV 
Total Risk Across All Media and All Exposure Routes 

R 

1 
I Chemical 

wtes Tota 
1 4E-06 Tnchlorcethene 
7.6E-05 Benzo(a)pyrene -l---- . . Antimooy 
2.7E-04 Arsenic 

. . Nickel 

._ Silver 

I- 
1 31 
II Hz 

Primary 
Target Organ 

Liver 
NA 

Blood 
Skin 

Body Weigtht 
Skin 

Verne Speciliel 

lzard Index AC 

Non-Carcinogenic Hazard Quotient 

Ingestion 

2 3E-02 
. 

2 4E-01 
1 4E+CO 
1.4E-01 
1 6E+C0 
1 5E+CO 
5 lE+00 
E All Medi 

Inhalation 

2 3E-02 

. 

. . 
. 

A 
2.3E-02 

“d All Exp- 

Dennal 

2 9E-03 
. 
. 

. . 

. . 
. 

A 
9E-03 2 

ore Rwtes 

EIpWC3 

outes Tota 
4 9E-02 

. 

2 4E-01 
14E+CKl 
1 4E-01 
1 6EtOO 
1 5E+OO 
5 lE+W 
5 lE+CO 

Total Skin HI 
Total Liver HI 

Total Blood HI 
Total Body Weight HI 
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TABLE 9 4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRALTENDENCYEXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Population: Adult Residnls 
Receptor Age Adult 

I I I I 

Medium Expposure 
Medium 

Expasure 
point 

Chemical T 
Area A Weapons Center (Site 20) Trichlorcethene ;‘- 4 5E-06 

3.6E-07 
. . 

1 3E-05 
_. 
__ 
__ 

Inhalation 

4 5E-08 
__ 
._ 

Dental Exposure Primary 
Rwtes Tola Target Organ 

6 6E-03 9 6E-06 Trichloroelhene Liver 

7 6E-06 6 OE-06 Benzo(a)pyrene NA 
__ _. Antimony Blood 

5 2E-03 
. . 

5 9E-02 
2 3E-01 
2 OE-02 
2.9E-01 

5 2E-03 
. 
. . 
_. 
-_ 
__ . . 2 SE-01 

d 

d 36E-01 -- __ 3 BE-01 

1.4E-05 1 4 5E-06 1 7.6E-06 1 21E-05 1 (Total)l 9.6E-01 1 1 5.2E-03 1 1 9E-03 9 9E-01 
Tolal Risk Across Groundwaler 2 1 E-05 Total Hazard Index Across All Media and All Exposure Roules 99E-01 _ 

Total Risk Across All Media and All Exposure Routes 2 lE-05 

Ingestion 

Carcinogenic Risk 
I 

Chemical 
I 

Non-Carcinogenic Hazard Quotient 
I 

Ingestion Inhalation 
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TABLE 10 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Populaliom Construction Workers 
Receptor Age. Adult 

Medium Exposure Exppmure Chemical Carcinogenic Risk Chemical Nci-Carcinogenic Hazard Quotient 1 

Groundwater 

Medium 

Groundwaler 

point 
Ingestion 

Rcuies Total 
Primary Ingestion Inhalation Dermal Exposure 

Target Organ Rwles Total 

Area A Weapons Center (Site 20) Ttichloroelhene __ . . 2.2E.11 2.2E-11 TrichlorOelhene Liver . . . . 7 6E-05 7 6E-05 

Benzo(a)pyrene _. . . 2 4E-06 2 4EO6 Benzo(a)pyrene NA . . . . ._ . . 

Antimony __ . . ._ . . Antuxcay Blood . . ._ ._ 

Arsenic _. . . . . . . Arsenic Skin . . . ._ ._ 

Nickel _. _. ._ ._ Nickel Body Weiglhl - - . . . . . . 

Silver _. . . ._ ._ Silver Skin . . ._ ._ 

Thallium _. . . . . ._ Thalltum None Specified - - . . ._ . . 

(Total) _- . . 2 4E-06 2.4E-06 (Total) . . . 7 6E-05 7 6E-05 

Total Risk Acrass Groundwater 2.4E-06 Total Hazard Index Across All Media and All Exposure Rwtes 7.6E-05 

Total Risk Acrms All Media and All Exposure Routes 2.4E-06 
Total Skin HI 

Total Liver HI 
Total Blood Hi 

Total Body Weight HI 
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TABLE 10 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timalrame Future 
Receptor Population. Adult Residnls 
Receptor Age. Adult 

Medium Exposure 
Medium 

I A 

Total Risk Across All Media and All Exposure Rwles 

Total None Specified HI 

z/14/01 



TABLE 10 4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRALTENDENCYEXPOSURES 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe Future 
Receptor Populaliw Adult Residnts 
Receptor Age. Adult 

Medium 

Grwndwaler 

Eqxsure 
Medium 

Groundwaler 

Expcsure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
Point 

Ingestion Inhalation Dennal Exposure Pri”-b%y Ingestion Inhalation Oermal Exposure 
Rcules Total Target Organ Routes Total 

Area A Weapons Center (Site 20) Benzo(a)pyrane 36E-07 -_ 7.6E-06 6 OE-06 Benzo(a)pyrene NA . . . . . . . . 

Arsenic 1 3E-05 - - 3.2E-08 1 3E-05 Arsenic Skin 23E-01 - - _. 2 3E-01 
(Total) 1.4E-05 -- 7.6E-06 2 1 E-05 (Total) 23E-01 -. _. 2 3E-01 

Total, Risk Across Groundwater 1 1 ; ;E:;; Total Hazard Index Across All Media and All Exposure Rcutes 2 3E-01 
Total Risk Across All Media and All Exposure Rwlas 
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TANK FARM (SITE 23) 



Scenario 

TImeframe 

Current/Future Groundwaler 

Exposure 

Medium 

Groundwaler 

Air 

Exposure 

Point 

OverburdenfBedrodr 

Aquifer 

OverburdenBedrodr 

Aquiter 

TABLE 1 

SELECTION OF EXPOSUREPATHWAYS 

TANK FARM (SITE 23) 

NSB-NLON, GROTON. CONNECTICUT 

Receptor 

Population 

Construction 

Workers 

Full-lime 

Employees 

Trespassers 

Residents 

Construction 

Workers 

Full-lime 

Emolovees 

Trespassers 

Receptor Exposure On-Site/ 

fw Route Off-Site 

Adutt lngesbon On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Stte 

Adolescents Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Child Ingestion On-Site 

Denal On-Site 

Aduit Inhalation On-site 

Adult lnhalalton On-site 

Adolescents Inhalation On-Site 

Adult Inhalation On-site 

Child Inhalation On-site 

Type of RatIonale for SelectIon or Exclusion 

Analysis of Exposure Pathway 

Ouant. Construction workers may have dermal contact with groundwaler during 

Ouant. excavation activities. 

None Full-lime employees are not exposed lo groundwaler. 

None 

None Trespassers do not have contact with groundwaler. 

NO”* 

NOnI? Residential land usage it not expected lo occur al Site 23. 

None 

None Residential land usage it not expected lo occur at Sine 23. 

None 

None Construction workers exposure via volatilization is expected lo be insignificant 

due to dilulicn wtlh outdoor air. 

None Full-lime employees are not exposed lo groundwater. 

None Trespassers do not have contact with site groundwater. 

NO”e Residential land usage it not expected lo occur at Site 23. 

None Residential land usage it not expected lo occur al Site 23 
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TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Tlmtnm: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tank Farm (Site 23) 

Chemical CAS Number 

Vdattle Oqanics 
M+P-XYLENES 

95-47-6 0-XYLENE 

127-164 

133@20-7 XYLENES. TOTAL 

Otssdved Gases 
74-62-6 METHANE 

Semivdattle Organic6 
91-20-3 

Total Metals 
7429-90-5 ALUMINUM 

Frequency 

Risk-Based 

COPC 

Rathale IM 

co~:fn~,~~on “,“.~d;;y Un,ts Locaa~;~;htum bt:T NI;zw;L,2, co~~~~~ Ba;“,p;;;d 

(0 scmnklg”~ 
screening 

z-;;c z;gc COPY con$almnat 

LeVef” 
V&le SOllICe 

Sek?ctlon’” 

2 w- S23MWO2SOI l/IO 2 2 WA 140(7) N 530 CTDEP RSR NO BSL 

loo00 FED-MCL 

IOcol CTDEP-MCL 

3 usn s23Mwo2so1 l/IO 1 3 NIA 140(7) N 530 CTDEP RSR NO BSL 

10m FED-MCL 

loo00 CTDEP-MCL 

3 u@ S23MW03DO1 1110 1 3 NJA m 5 CTDEP RSR m ASL 

5 FED-MCL 

5 CTDEP-MCL 

5 WL s23Mwo2so1 l/10 1 5 N/A 140 N 530 CTDEP RSR NO BSL 

1OKQ FED-MCL 

IOOCO CTDEP-MCL 

920 ws s23Mwo2so1 7/l 0 1 920 N/A N/A N/A CTDEP RSR NO NTX 

N/A FED-MCL 

N/A CTDEP-MCL 

14 ugn S23MWOZSOl i/IO 05-5 14 N/A m I . N 260 CTDEP RSA m ASL 

N/A FED-MCL 

N/A CTDEP-MCL 

2030 

+ 

UQR S23MW03DOl IO/IO N/A 94100 

UQ/L S23MW02SOl 4/10 62 43 2 

KVL S23MWOZS01, 4/t 0 42-52 64 

%?JL S23MWOZSOi 2/10 66 107 

ue/L S23MWOZSOl 9/l 0 175 24600 

ugn S23Mrm2SOl 5410 16 31 2 

5 CTDEP-MCL 

166CiXl N/A N/A CTDEP RSR NO NUT, EKG 

N/A FED-MCL 

N/A CTDEP-MCL 

49 9 IlO(6) N 50 CTDEP RSR NO BSL. BKG 

100 FED-MCL 

N/A CTDEP-MCL 

46 6 220 N N/A CTDEP RSR NO BSL, EKG 

NIA FED-MCL 

NIA CTDEP-MCL 

107 140 N 1300 CTDEP RSR NO BSL. BKG 

1300 FED-MCL 

N/A CTDEP-MCL 

26200 Im 01 N N/A CTDEP RSR NO EPAI. BKG 

m FED-SMCL II 

NIA CTDEP-MCL 

. . A NIA CTDEP RSR m ASL 

FED-AL 

CTDEP-MCL 

‘I 3 l/2/01 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

DIRECT CONTACT EXPOSURE SCENARIOS 
NSBNLON, GROTON, CONNECTICUT 

Scenario TImetram: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Pdnt: Tank Farm (Site 23) 

Minimum 
CAS Number Chemical COllCS?lltl8tlUl 

‘1, 

7439-95-l MAGNESIUM 1610 

7439-96-5 MANGANESE 41 4 

7440-02-o NICKEL 10 

7440-09-7 POTASSIUM 1170 

7440-23-5 SODIUM 7790 

744062-Z VANADIUM 64 

7440666 ZINC 66 4 

I 
I 

Dlcsdved Metals 
7440-36-Z ARSENIC. FILTERED 31 J 31 J 

Detection 
Jnlts Location Of Maxim”m Frequency 

Range of 
Concentration 0) Nondetects’: 

UQfl S23MWOZSOI 9110 544 

uen S23MWOZSOl WlO 66-121 

ugn S23MWOZSOi 2/10 92-99 

I I I 
UgR S23MWOZSOl 1OllO N/A 

w- S23HNUSZOl IO/IO NIA 

UgR S23MW03DOl I/IO 63-62 

ugll S23MWOZSOl l/IO 109.431 

- 
ugn 
- 
WfL 
- 
w- 
- 
UQfl 

- 
UQR 

- 
w 

- 
uen 

ws 

- 
WV- 

- 

S23MWO2SOl-F l/2 23 

S23MWOZSOl -F z2 N/A 

S23MWOZSOl.F 212 N/A 

S23MWOZSOl.F 2/z NIA 

S23MWOZSOl.F 1R 16 

S23MWOZSOl -F 2l2 N/A 

S23MWOZSOI -F 2R N/A 

S23MWOZSOl -F 2/z N/A 

S23HNUSZOI-F 2J2 N/A 

70600 

19ocax 

102 

131 

100 CTDEP-MCL 

N/A N/A CTDEPRSR NO 

N/A FED-MCL 

N/A CTDEP-MCL 

WA N/A CTDEP RSR NO 

NIA FED-MCL 

N/A CTDEP-MCL 

26 N 50 CTDEP RSR NO 

N/A FED-MCL 

WA CTDEP-MCL 

1100 N 5OGil CTDEP RSR NO 

5oGQ FED-SMCL 

‘WA CTDEP-MCL 

NUT, BKG 

NUT, EKG 

BSL. EKG 

BSL. EKG 

I N/A ICTDEP-MCLI 

5630 15aml NIA N/A CTDEP RSR NO BSL. BKG 
N/A FED-MCL 

2650 

7340 

NIA CTDEP-MCL 

9403 ur I N N/A CTDEP RSR NO 

B FED-SMCL 

N/A CTDEP-MCL 

6awo NIA N/A CTDEP RSR NO 

EKG 

NUT, BKG 

62600 156cmO NIA 

N/A FED-MCL 

N/A CTDEP-MCL 

N/A CTDEP RSR NO 

WA FED-MCL 

N/A CTDEP-MCL 

NUT, BKG 

MIscellmM”s parameters 

E-14506 ALKALINITY 16OC0 34m WL S23MW03DOl 
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TABLE 2.1 
OCCURRENCE, OISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN. GROUNDWATER 

MRECT CONTACT EXPOSURE SCENARIOS 
NSENLON, GROTON. CONNECTICUT 

Scenario Timefnm: Future 
Medium: Groundwrler 
Exposure Medium: Groundwaler 
Exposure Point: Tank Farm (Site 23) 

CAS Number Chemical 

ouo-ca-9 TOTAL SUSPENDED SOLIDS J 169rxa J 

A shaded value indeales that the ccmcenlralica used lor screening exceeds the cliterion or background value 

A shaded chemcal name indicates that the chemeal has been selected ag a COPC 

FDOtllOles 

1 Sample and duplicate are counted as two separate samples when delerminrng the mmimum and maximum 

-d&?&d ccoxntral~ons 

2 Values presenled are sample-speclkc quanlitation limils. 

3 The maximum detected ccmcentralica is used lot screening purposes 

4 95% Upper Tolerance Limit (UTL) of site background data 

5 The risk-based COPC screening level lor tap waler use is presented The value is based on a 

target hazard quollent 010 1 for ncnvxrcwgens (denoled wlh a ‘N’ Ilag) or an incremental cancer 

nsk 01 lE-6 /or carcinogens (denoted with a ‘c’ flag) (USEPA. Region IX. November ZOOO) 

6 The chemical IS selected as a COPC II the maximum detected concentration exceeds the risk-based 

COPC screening level ancV’or an ARARABC(s) 

7 Value is Ior total xylenes 

8 Value is lor hexavalent chromium 

wiated Samdes 

S23HNUSllOl S23MWO2Dol 

S23HNUS1301 S23MWO2DOl -D 

S23HNUS2001 s23h4wo2so1 

S23HNUS201 S23MWO2SOl.F 

S23HNUS201-F S23MW03DOl 

S23HNUS501 S23MWc4Wl 

I 

S23HNUS201 Y3 

S23MW02SOl 67 

S23MW02SOl lOI10 

S23MW03DOl 10/10 

S23HNUS2001 lO/lO 

S23MWOZSOl lO/lO 

S23MW04SOl IO/IO 

S23M WOZSO 1 WI0 

I I I rw ICTDEP-MCLI I 

ARARABC = AppllcaMe or Relevanl and Appropnale RequwernenVTo Be ConsIdered 

C = Carcinogen 

COC = Chemical of Concern 

J = Esllmated Value 

N = Noncarcinogen 

N/A = Not AppkcaMe 

FED-MCL = Federal Maximum Contaminant Level (USEPA. August 2OCn3) 

FED-SMCL = Federal Secondary Maximum Contaminant Level (USEPA. August 2D30) 

FED-AL = Federal Action Level (USEPA. August 2ooO) 

CTDEP-RSR = Connecticut DEP Remedmtion Slandard Regulatms. 1996 

CTDEP-MCL = Connect~cul Maximum Contaminant Level 

RallOnale codes 

For Selecl~on as a COC 

ASL = Above COC Screening LevellARA~BC 

For Ehmmahon as a COC 

BKG = Wllhin Background Levels 

BSL = Below COC Screemng LevellARARITBC 

NUT = Essenlial Nutnenl 

NTX = NO Tcxwty Inlormatlon 

EPA1 = USEPA Region one does not advocate evaluation 01 this chemical 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER 

MIGRATION PATHWAYS 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tank Farm (Site 23) 

CAS Number Chemical 

Volatile orpanics 

M+P-XYLENES 
95-47-6 0-XYLENE 
127-18-4 TETRACHLOROETHENE 
1330-20-7 XYLENES, TOTAL 
Dissolved Gases 

174-82-S IMETHANE 
Semivolatile Organicr 

191-20-3 INAPHTHALENE 
TA14 “at~lc 

c::~~~otl “du”yy co”,::izrl y”$;y lJ”l,S L-;;cC,z;g”m De’ec’io” N;“-y-t,,, ““KY;“,:‘” “-y” 
Rationale for 

Frequency 
sud~~~ate, CTDEP Vol. COPC Conlamlnant 

IO I‘, (1) Screening”’ Crlterl.“’ 
Criteria”’ Flag Deletion or 

Selection”’ 

2 2 “Q/L S23MW02SOl l/IO 2 2 NA NA 21300 NO i3SL 
3 3 “QIL S23MW02SOl l/IO 1 3 NA NA 213&l NO EISL 
3 3 “g/L S23MW03001 l/IO 1 3 NA 88 1500 NO BSL 
5 5 “gt S23MW02SOl l/IO 1 5 NA NA 21300 NO ESL 

I 1 I I 920 1 “glc 1 S23MW02SOl 1 7110 1 1 1 920 1 NA 1 N/A [ N/A 1 NO 1 NTX ] 

I 14 I I 14 I UgiL 1 S23MW02SOl 1 l/IO 1 05.5 1 14 1 NA 1 N/A 1 N/A 1 NO 1 NTX 1 

~7429-905 IALUMINUM 

1744@39-3 pARiuM 

7439-95-4 
7439-96-5 
744&02-O 

MAGNESIUM 
MANGANESE 
NICKEL 

202 
19 

1610 
41.4 

IO 

24800 
31 2 
7840 
3380 
335 

“q/L 
“Q/L 
“!gL 
“QA 
“QA 

S23MW02SOl 175 
S23MW02SOl 1 5/10 
S23MW02SOl 1 9/10 
5231 
S23MW02SOt 1 2/10 1 

140-38-2 ARSENIC, FILTERED 3.1 J 31 J uFJL S23MW02SOl.F l/2 
140-39-3 BARIUM. FILTERED 338 150 “giL S23MW02SOl.F 212 N/A 1 150 1 
140.702 CALCIUM, FILTERED 330x 45100 ugiL S23MW02SOl.F 2l2 
139-89-6 IRON. FILTERED 4410 15400 “giL S23MW02SOl -F 2l2 
139-92-I LEAD, FILTERED IO IO “giL S23MW02SOl.F l/2 

sIUM, FILTERED 3770 5830 “gR S23MW02SOl.F 2/2 

6550 I 124000 1 I me/L1 S23MWo2Soi 1 iwio ] N/A 
11778 IHARDNESS =S cac03 1 22300 1 1. 257000 1 I ma/L1 S23MW03DOl ( lo/10 1 N/A 1 

Page 1 012 lR/Ol 



TABLE 2.2 
OCCURRENCE, MSTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN * GROUNDWATER 

MIGRATION PATHWAYS 
NSBNLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Medium: Groundwater 
Expoeure Medium: Groundwater 
Exfxsure Point: Tank Farm (Site 23) 

CAS Number Chemical 

A shaded value indicates that the concentration used lor screening exceeds the criterion or background value 
A shaded chemical name indicates thal the chemical has been selected as a COPC 

&Q!mgs 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected ccwenlralicas 

2 Values presented are sample-specilic quanlitation limits 

3 The maximum detecled concentration is used for screening purposes 

4 95% Upper Tolerance Limit (UTL) 01 site background dala 

5 Connecticut DEP Surface Water Protection criteria 

6 Connecticut DEP Vdatilization criteria for residential exposures 

7 The chemical is selected as a COPC il the maximum detected caxentralicn exceeds the 

CTDEP surface water protection or volatilization criteria. 

&pjated Sanwle~ 

S23HNUSllOl S23MW02DOl S23MWO4SOl 

S23HNUSl301 S23MWO2@31-D 

S23HNUS2001 S23MWO2SOl 

S23HNUS201 S23MW02SOl.F 

S23HNUS201-F S23MW03Wl 

S23HNUS501 S23MW04DOl 

Rationale for 

Background 

Value”’ 

Su$~c~&er CTDEP Vol. COfx Contaminant 

Criteria”’ 
criteria”’ Flag Deletion of 

Selection“’ 

ARARfTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Cons&red 

C = Carcinogen 

COC = Chemical of Concern 

J = Estimated Value 

N = Noncarcinogen 

NA = Nol Applicable 

Rationale Codes 

For Selection as a COPC 

ASL = Above COPC Screening Leve!JARARKBC 

For Elimmation as a COPC 

BKG = Within Backgrwnd Levels 

BSL = Below COPC Screening LeveVARAFUlBC 

NTX = No Toxicity Information 

F cl 2 l/2/01 



TABLE 3.1’ 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of 

Potential 
Concern 

Units Arithmetic 
Mean 

95% UCLof Maximum 
Normal Detected 

Data Concentration 

Maximum EPC 
Qualifier Units 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 
ug/L 3 max 1 0.750 average 1 
ug/L 1.4 max 1 0.590 average 1 
ug/L 6.1 1 average 2 6.1 1 average 2 

Notes: 
Notes: 

’ -The maximum detected and average concentration is used for the RME and CTE sceanrios, respectively per EPA Region I guidance. 

‘- IEUBK require the use of the average concentration as the exposure point concentration 

l/2/01 



TABLE 4.1 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON, GROTON. CONNECTICUT 

Receptor Population: Construction Workers 

Exposure Route 1 Parameter 1 Parameter Definition 

I Code 
I 

Dermal 

lotes: 

DAevent Absorbed dose per event 

SA Skin Surface Available for Contact 

EV Event Frequency 
ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

--I-- mg/cm2-event 

Cm2 

events/day 
hours/event 
days/year 

years 

kg 
days 

1 days 

RME 
Value 

See Text 

3806 
1 
4 

20 
1 

70 
25,550 

365 

RME 
Rationale/ 
Reference 
See Text 

EPA, 1992 

EPA, 1994 

(1) 
Atlantic, 1992 
Atlantic, 1992 

EPA, 1994 
EPA, 1989 
EPA, 1989 

(1) - Professinal judgement 

Sources. 
EPA, 1989, Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. 
EPA, 1994. US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance 
Atlantic 1992: Phase I Remedial Investigation Naval Submarine Base - New London, Connecticut, August 

,Z, 
Reference 

SeeText 1 SeeText 

Intake Equation/ 
Model Name 

Dermally Absorbed Dose (mg/kg/day) 

DAevent x EV x EF x ED x SA 

BWxAT 

;ee text for calculation of DAevent. 

l/2/01 



TABLE 4.2 
VALUES USED FOR DAILY INTAKE CALCULATIONS 

NSB-NLON. GROTON. CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Adult Residnts 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
ingestion CGW Chemical Concentration in Groundwater mgR Maximum EPA, 1994 Average EPA, 1994 Chronic Daily Intake (CDI) (mg/kg/day) = 

IR-GW Ingestion Rate of Groundwater L/day 2 EPA, 1994 14 EPA, 1994 
EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 CW x IRGW xEF xED 

ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 BW x AT 
BW Body Weight kg. 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

Dermal DAevent Absorbed dose per event mg/cm2-event See Text See Text See Text See Text Dermally Absorbed Dose (mg/kg/day) 
SA Skin Surface Available for Contact cm2 20,000 EPA, 1992 20,000 EPA, 1992 
EV Event Frequency events/day 1 EPA, 1994 1 EPA, 1994 = 

DAevent x EV x EF x ED x SA 

ET Exposure Time hours/event 0 25 EPA, 1992 0.167 EPA, 1992 BWxAT 

EF Exposure Frequency days/year 350 EPA, 1994 234 EPA, 1994 
ED Exposure Duration years 30 EPA, 1994 9 EPA, 1994 See text for calculation of DAevent. 
BW Body Weight kg 70 EPA, 1994 70 EPA, 1994 

AT-C Averaging Time (Cancer) days 25.550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 1989 3,285 EPA, 1989 

(1) . Professinal judgement. 
Sources: 
EPA, 1989. Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A 
EPA, 1992: Dermal Exposure Assessment, Principles and Applications. 
EPA, 1994: US EPA Region I Risk Updates, Number 2. 
EPA, 1998: Risk Assessment Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment, Interim Guidance. 

l/2/01 





TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

of Potential 

Concern 

Oral 

Cancer Slope Factor 
Oral to Dermal 

Adjustment 

Factor (1) 

Adjusted Dermal 

Cancer Slope Factor (2) 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date (3) 

(MMIDDIYY) 

IVolatile Oroanic Comaounds I 

Tetrachloroethane I 5.2E-02 I 100% I 5.2E-02 1 (mgikg-day)-’ I NA 1 EPAIX 1 1 l/01/00 

Semivolatile Organic Compounds 

Naphlhalene I NA I NA I NA I NA C I IRIS 1 01/02/01 
lnorganics 

Lead I NA I NA NA I NA I 82 I IRIS 1 01/02/01 

Notes: 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

(1) - USEPA 2000. 

(2) - CSFdermal = CSForaVOral to Dermal Adjustment Factor. 

(3) - For IRIS values, the date IRIS was searched. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

EPA IX = USEPA Region IX Preliminary Remediation Goals Table, November 1. 2000 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are avallable 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

l/2/01 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Construction Workers 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

termal Tetrachloroethene 3.M) 4- 300 W 
Naphthalene 1.40 ugn 140 UgR 
Lead 6.11 UqR 6.11 W 

I (Total)1 I 

(1) Medium-Specific (M) EPC selected for hazard calculation 

(2) Subchronic. 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Reference 

Concentrabon 

Units 

Hazard 

Quotient 

t .7E-06 mvWW 
9.5E-07 WWday 
O.OE+OO wWW 

1 .OE-02 wWdw N/A N/A 

2 OE-02 wWW N/A N/A 

NA mvWW NIA N/A 

Total Hazard Index Across All Exposure RoutedPathways 

1.7E-04 

4.7E-05 
_. 

2.2E-94 

2.2E-94 

l/2/01 



Receptor Population ConstrucIion Workers 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

ennal Tetrachloroethene 

Naphthalene 

Lead 

(Total) 

0.750 UqR 0.750 

0.590 us/L 0.590 

6.11 uti 6.11 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(2) Subchronic. 

TABLE 7 2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Intake 

(Non-Cancer) 

0 7E-07 

4 7E-07 

O.OE+OO 

Intake 

(Non-Cancer) 

Units 

11 
Total Hazard Index Across All Exposure Routes/Pathways 

1/2/01 



TABLE 7 3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

NSB-NLON. GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

Receptor Population: Aduii Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Ingestion Tetrachloroethene 3.00 w- 3.00 usll M 6.2E-05 

Naphthalene 1.40 w- 1.40 6 M 3.6E-05 

Lead 6.11 w 6.11 usn M 1.7E-04 

Denal Tetrachloroethene 3.00 w 300 UqR. M 3.6E-05 

Naphthalene 1.40 w- 1.40 m- M 1.9E-05 

Lead 6.11 KY- 6.11 ug/L M O.OE+OO 

(Total) 

(1) Medium-Specific (M) EPC selected lot hazard calculation. 

(2) Chrome 

Intake I Reference 

(Non-Cancer) 

Units 

Dose (2) 

1 
Across 

Units 

wWcW N/A N/A 

wh/dw N/A N/A 

fwRVW N/A N/A 

wWW NIA N/A 

wWW N/A N/A 

wWW N/A N/A 

iazatd Index Across All Exposure Routes/Pathways All Exposure Routes/Pathways iazatd Index 

6.2E-03 

1.9E-03 
. . 

1 OE-02 

3 BE-03 

9 7E-04 
_. 

4.6E-03 

1 5E-02 

l/9/0 1 



TABLE 7 4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Exposure Medium. Groundwater 

Receptor Population Adult Residnts 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Rwte 

EPC 

Value 

Route 

EPC 

Units 

lgestion Tetrachloroethene 

Naphthalena 

Lead 

0.750 usn 0.750 UgR 
0.590 w- 0.590 u9k 
6.11 w- 6.11 ugn 

sermal Tetrachloroethene 

Naphthalene 

Lead 

0.750 w 0.750 w- 
0.590 w 0.590 u9R 
6.11 uan 6.11 ugll 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

(2) Chrome. 

EPC 

Seleded 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Relerence 

Dose (2) 

Reference 

Dose Units 

Reference 

Concentration 

Relerence 

Concentration 

Units 

Hazard 

Ouotient 

9.6E-06 

7.6E-06 

7.6E-05 

2.5E-05 

1.3E-05 

O.OE+OO 

1 .OE-02 @Way N/A NIA 

2.OE-02 wWW N/A N/A 

NA wWW N/A N/A 

1 .OE-02 wWW N/A NIA 

2.OE-02 wWday N/A N/A 

NA %YWW N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

9 6E-04 

3.6E-04 
__ 

1.3E-03 

2.5E-03 

6.5E-04 
_- 

3.2E-03 

4.5E-03 

1/9/o 1 



TABLE 6.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

Dermal Tetrachloroethene 3.00 

Naphthalene 1.40 

Lead 6.11 

(Total). 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Medium Route 

EPC EPC 

Units Value 

w- 3.00 

WJ- 1.40 

WfL 6.11 

Route 

EPC 
Units 

ug/L 

ug/L 
ug/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 2.5E-06 mgikglday 5.2E02 (mg/kg/day) -1 1.3E-09 

M 1.4E-08 mgikglday NA (mg/kg/day) -1 - - 

M O.OE+OO mg/kg/day NA (mg/kg/day) -1 - - 

1.3E-09 

Total Risk Across All Exposure Routes/Pathways 1.3E-09 

l/2/01 



TABLE 8.2 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Medium: Groundwater 

\ 

Exposure Pornt: Tank Farm (Sate 23) 

Receptor Population: Construction Workers 

Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Tetrachloroethene 0.750 ug/L 0.750 WL M 2.1 E-09 mgikglday 5.2E-02 (mg/kg/day) -1 l.lE-10 

Vaphthalene 0.590 ug/L 0.590 UQIL M 1.8E-09 mg/kglday NA (mgikg/day) -1 

-cad 6.11 WL 6.11 WL M O.OE+OO mgikglday NA (mg/kg/day) -1 - - 

(Total) l.lE-10 

Total Risk Across All Exposure Routes/Pathways l.lE-10 

(1) Medium-Specific (M) EPC selected for risk calculation. 

l/2/01 



TABLE 8.3 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Point: Tank Farm (Site 23) 

Receptor Population: Adult Residnts 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

igestion Tetrachloroethene 3.00 ug/L 3.00 w- M 3.5E-05 mglkgiday 0.052 (mg/kg/day) -1 1.8E-06 

Naphthalene 1.40 ug/L 1.40 w- M 1.6E-05 f’wk$dw NA (mgikg/day) -1 - - 

Lead 6.11 ug/L 6.11 WL M 7.2E-05 mg/kg/day NA (mg/kg/day) -1 - - 
i.BE-06 

Iermal Tetrachloroethene 3.00 Ug/L 3.00 ug/L M 1.6E-05 mglkglday 5.2E-02 (mg/kg/day) -1 8.5E-07 

Naphthalene 1.40 WL 1.40 ug/L M 8.3E-06 mg/kg/day NA (mg/kg/day) -1 - - 

Lead 6.11 ug/L 6.11 WL M O.OE+OO mg/kg/day NA (mg/kg/day) -1 - - 

(Total) 8.5E-07 
T..,rl Oi..L A,..nrr AI, Cunncc,r.2 P~,,t~c/Ddh..,~\.e 3 7E.nc , “Ia, ,llDr. rw.I”OO “ll L”IJ”‘“#” I I”“lra,l a,,,..ayo , L., L-V” 

(1) Medium-Specific (M) EPC selected for risk calculation. 

l/2/01 



Exposure Medium: Groundwater 

g 

Exposure Potnt: Tank Farm (Sate 23) 

Receptor Population: Adult Residnts 

Exposure 

Route 

Chemical 

of Potential I 

Medium 

I 

Medium 

EPC EPC 

ngestion 

Concern 

Tetrachloroethene 

INaphthalene 

Lead 

Value 

0.750 

Units 

w- 

I I I 

Iermal ITetrachloroethene 1 0.750 1 ug/L 

I Naphthalene 

Lead I 

0.590 w- 
6.11 ug/L 

(1) Medium-Specific (M) EPC selected for risk calculation. 

TABLE 8.4 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON, CONNECTICUT 

Route Route 

EPC EPC 

Value Units 

0.750 ug/L 

0.590 ug/L 
6.11 ug/L 

0.750 WL 

0.590 ML 
6.11 ug/L 

EPC Selected intake Intake 
for Risk (Cancer) (Cancer) 

Calculation (1) Units 

M 1.2E-06 mg/kg/day 

M 9.7E-07 mg/kglday 

M 1 .OE-05 mg/kglday 

M 6.7E-07 mg/kg/day 

M 5.7E-07 mgikglday 

M O.OE+OO mgikglday 

Total Ris 

Cancer Slope Cancer Slope 

Factor Factor Units 

0.052 
NA 

NA 

I 

(mg/kg/day) -1 6.4E-06 
(mg/kg/day) -1 - - 

52E-02 

NA 
NA 

cross All EXDOSL 

Cancer 

Risk 



TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Construction Workers 

Receptor Age’ Adult 

Medwm 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater Tank Farm (Site 23) 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Tetrachloroethene ._ ._ 1.3E-09 1 3E-09 Tetrachloroethene Liver ._ . . 1 7E-04 1.7E-04 

Naphthalene - - _. _. _. . . ._ Naphthalene Body Weight 4.7E-05 4 7E-05 

Lead _. __ __ ._ ._ .- _. __ Lead NA 

(Total) -- ._ ._ __ 1 3E-09 1.3E-09 (Total) 2.2E-04 2.2E-04 

Total Risk Across Groundwater 1.3E-09 Total Hazard Index Across All Media and All Exposure Routes 2.2E-04 

Total Risk Across All Media and All Exposure Routes 1.3E-09 
Total Body Weigh HI 

Total Liver HI 1-1 
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TABLE 9 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 

CENTRALTENDENCYEXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Poputatiorr Construction Workers 
Receptor Age: Adult 

I Medium 

I 

Exposure 
Medium 

Exposure 
Point 

Tank Farm (SRe 23) 

Chemical 

Tetrachloroethene 
Naphthalene 
Lead 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 
. . . . l.lE-10 1 lE-10 Tetrachloroethene Liver 1 . . . 1 8 7E-05 1 8.7E-05 
_. . . . . . . Naphthalene 
__ . . . . . . Lead 

(Total) - - 1 . . 1 l.lE-10 l.lE-10 

Total Risk Across Groundwater l.lE-10 

Total Risk Across All Media and All Exposure Routes l.lE-10 

Body Weight - - . . 2.4E-05 2.4E-05 

NA . . . . . . . . 

(Total) . . . . 1 1 lE-04 l.lE-04 

Total Hazard Index Across All Media and All Exposure Routes l.lE-04 

Total Body Weigh HI 
Total Liver HI -1 

l/910 1 



TABLE 9 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Residnts 

Receptor Age. Adult 

I Chemical 
I 

Carcmogenic Risk 
I 

Chemwal Medium Exposure Exposure 

Medium Point 

Groundwater Groundwater “c’ Tank Farm (See 23) 

Notes Notes 
(1). Inhalation risk is assumed to be equal to (1). Inhalation risk is assumed to be equal to risk from ingestion for VolatlleS risk from ingestion for volatlles 

Chemical Carcmogenic Risk Chemwal Non-Carcinogenic Hazard Ouotlent Non-Carcinogenic Hazard Ouotlent 

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalatlon Dermal Exposure 
Routes Tota Target Organ Routes Tota 

Tetrachloroethene 1.6E-06 1 6E-06 6 5E-07 4 5E-06 Tetrachloroathene Lwer 6 ZE-03 6 2E-03 3 BE-03 2 OE-02 
Naphthalene . . . . . . . . Naphthalene Body Welght 1.9E-03 - - 9 7E-04 2 9E-03 
Lead ._ . . . Lead NA . . . . . . . . 

(Total) 1 6E-06 1 6E-06 6 5E-07 4 5E-06 (Total) 1 .OE-02 6 2E-03 4 6E-03 2 3E-02 
Total Risk Across Groundwater Total Risk Across Groundwater Total Hazard Index Across All Media and All Exposure Routes 2 3E-02 

Total Risk Across All Media and All Exposure Routes Total Risk Across All Media and All Exposure Routes 

Total Body Weigh HI 
Total Liver HI mj 

~~ 

Total Hazard Index Across All Media and All Exposure Routes 

Total Body Weigh HI 
Total Liver HI mj 

ll2lOl 



TABLE 9 4 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURES 

NSB-NLON, GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Residnts 
Receptor Age’ Adult 

Medium 

Groundwater 

Exposure 
Medium 

Groundwater 

Exposure 
Point 

Tank Farm (Site 23) 

Chemical Carcinogenic Risk Chemical Non-Cardnogenic Hazard Ouotlent 

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalatmn Dermal Exposure 
Routes Tota Target Organ Routes Tota 

Tetrachloroethene 6.4E-06 6 4E-06 3 SE-06 1 6E-07 Tetrachloroethene Liver 9.6E-04 9 6E-04 2 5E-03 4 5E-03 

Naphthalene _. . . . . . . Naphthalene Body Weight 3.6E-04 . - 6 5E-Od 1 OE-03 

Lead _. . . . . . . Lead NA ._ . . . . 

(Total) 6.4E-06 6 4E-06 3 5E-06 1.6E-07 (Total) 1 3E-03 9 6E-04 3 2E-03 5 5E-03 

Total Risk Across Groundwater 1 6E-07 
Total Risk Across All Media and All Exposure Routes 11.6E-071 

Total Hazard Index Across All Media and All Exposure Routes c 5.5E-03 

Notes 
(1) - Inhalation risk is assumed to be equal to risk lrom ingestion for volatiles. 

Total Body Weigh HI 
Total Liver HI I?%%/ 

l/2/01 



TABLE 10.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Populatioo Ccostmctioo Workers 

Receptor Age: Adon 

Medium 

Groundwater 

Exposure Exposure 

Medium Point 

Groundwater Tank Farm (Site 23) 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ouotrent 

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalatioh Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Tetrachlorcethene . . . . 1 3E-09 1.3E-09 Tetrachloroethene Liver . . ._ 1 7E-04 1 7E-04 

Naphthalene . . . . . . . . Naphthalene Body Weight - - . . 4 7E-05 4.7E-05 

Lead . . . . . . . . Lead NA . . _. . . ._ 

(Total), - - , _. 1.3E-09 1.3E-09 (Total). _. _. 2.2E-04 2.2E-04 

Total Rusk Across Groundwater 1.3E-09 Total Hazard Index Across All Media and All Exposure Routes 2.2E-04 
Total Risk Across All Media and All Exposure Routes 1.3E-09 

Total Body Weigh HI 
Total Liver HI m/ 

l/9/01 



TABLE 10 2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXbOSURES 
NSB-NLON, GROTON, CONNECTICUT 

Scenario Timeframe: Future 
Receptor Populatmn. Construction Workers 
Receptor Age: Adult 

I Medium I Exposure I Exposure I Chemical I Carcinogenic Rusk I Chemical I Non-Carcinogemc Hazard Ouotient I 
I Medium 

I 

Point 

I Ingestion 1 Inhalation I Dermal I Exposure Primary I Ingestion 1 lnhalatlon I Dermal 1 Exposure 

Groundwater lGrwndwater ITank Farm lSRe 23) 
I 
ITetrachloroethene ._ 

IRoutes Total 1 Target Organ 1 IRoutes Tota 
. . 1 l.lE-10 1 l.lE-10 lTetrachloroethene I Liver I . . _. 1 8 7E-05 1 8 7E-05 

Naphthalene __ . . _. ._ Naphthalene Body Weight - - . . 2 4E-05 2.4E-05 
Lead ._ . . _. ._ Lead NA . . . . . . _- 

(Total) . - _. l.lE-10 l.tE-10 (Total) . . . . 1 lE-04 l.lE-04 
Total Risk Across Groundwater t.lE-10 Total Hazard Index Across All Media and All Exposure Routes l.lE-04 

Total Risk Across All Media and All Exposure Routes t.lE-10 
Total Body Weigh HI 

Total Liver HI m/ 

l/9/0 1 



TABLE 10 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
NSB-NLON, GROTON. CONNECTICUT 

lScenario Timeframe Future I 
Receptor Population: Adult Residnts 
Receplor Age: Adult 

Groundwater Groundwater 

N&S 

Point 

rank Farm (Siie 23) 

ingestion Inhalation Dermal Exposure Pnmary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Tota 

Tetrachloroethene 1.6E-06 1.6E-06 BSE-07 4.5E-06 Tetrachlorcethene Liver 6.2E-03 6.2E-03 3 6E-03 2 OE-02 

(Total) 1.6E-06 1.6E-06 6.5E-07 4SE-06 (Total) 6 2E-03 6.2E-03 3 BE-03 2.OE-02 

Total Risk Across Groundwater 4SE-06 Total Hazard Index Across All Media and All Exposure Routes 2.OE-02 

Total Risk Across All Media and All Exposure Routes 4.5E-06 
Total Body Weigh HI II 

(1) . lnhalatton risk is assumed to be equal to nsk tram ingestion tar volatiles. 

EXDOSUre I Chemical I Carcinogenic Risk I Chemical I Non-Cardnogemc Hazard Ouotlent I 

Total bver HI 1 _. 1 

l/2/01 



TABLE 10 4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURES 
NSB-NLON. GROTON. CONNECTICUT 

Scenario Timeframe: Future 
Receptor Population: Adult Residnts 
Receptor Age: Adult 

I Medium I Exposure I Exposure I Chemical I Carcinogenic Risk I Chemical I Non-Carcinogenic Hazard Ouotlent I 
I Medium 

I 

Point 

I Ingestion 1 Inhalation 1 Dermal 1 Exposure Primary 1 Ingestion 1 Inhalation I Dermal 1 Exposure 

Groundwater IGroundwater 
I - Rwies Total 1 Target Organ 1 IRoutes Tota 

[Tank Farm (Siie 23) ITetrachloroathene 1 6.4E-06 1 6 4E-06 1 3 5E-06 1 1 6E-07 \Tetrachloroethene I Liver I 9 6E-04 I 9 6E-04 I 2.5E-03 1 4.5E-03 

I ” lNaphthalene ( -- 1 -- I -- I -- INaphthalene I Body Weight I 3 6E-04 I - - 1 6 5E-04 1 l.OE-03 1 

Notes: 
(1) - Inhalation risk is assumed to be equal to nsk from ingestion tar volatiles. 

Lead _. ._ . . Lead NA . . _. __ ._ 

(Total) 6.4E-06 1 6.4E-06 / 3.5E-06 1 6E-07 (Total) 1.3E-03 1 g.6E-04 1 3.2E-03 1 5.5E-03 
Total Risk Across Groundwater 1 6E-07 Total Hazard Index Across All Media and All Exposure Routes [ 5.5E-03 

Total Risk Across All Media and All Exposure Routes 1.6E-07 
Total Body Weigh HI 

Total Liver HI mi 

ll2lOl 



APPENDIX C.6 

LEAD MODELING RESULTS 

i. 



TORPEDO SHOP (SITE 7) 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site I 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 18, 2000 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30. 
Other AIR Parameters: 

Age Time Outdoors 
O-l 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

ug Pb/n3 DEFAULT 
0 percent of outdoor. 

(hr) Vent. Rate (m3/day) Lung Abs. (%I 
2.0 32.0 
3.0 32.0 
5.0 32.0 
5.0 32.0 
5.0 32.0 
7.0 32.0 
7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 3.92 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust 
o-1 8.5 8.5 
l-2 8.5 8.5 
2-3 8.5 8.5 
3-4 8.5 8.5 
4-5 8.5 8.5 
5-6 8.5 8.5 
6-7 8.5 8.5 

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 

(us Pb/g) 

CALCULATED BLOOD Pb and Pb UPTAKES: 

YEAR 

0.5-1: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level 
(ug/dL) 

----------- 
1.8 
1.8 
1.7 
1.6 
1.5 
1.4 
1.4 

Total Uptake 
tug/day) 

3.27 
4.10 
4.52 
4.45 
4.31 
4.53 
4.86 

Soil+Dust Uptake 
(w/day) 

0.21 
0.33 
0.33 
0.33 
0.25 
0.22 
0.21 

YEAR 

0.5-l: 
l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-l: 

Diet Uptake 
(w/day) 

----------- 
2.67 
2.79 
3.14 
3.03 
2.94 
3.10 
3.43 

Water Uptake Paint Uptake 
(w/day) (w/day) 

------------ -----------_ 
0.38 0.00 
0.95 0.00 
0.99 0.00 
1.01 0.00 
1.05 0.00 
1.11 0.00 
1.13 0.00 

Air Uptake 
(w/day) 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 7 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 18, 2000 

8 I u I 0 I u I 1 I I I I I 1 

Cutoff: 10.0 ug/dL 
% Above: 0.00 
% Belou: 106.00 
6. Mean: 1.6 

I I 1 I I I L I 1 L I 5 
I 

0 1 2 3 4 5 6 7 6 
LEAD 0.99d BLOOD LEAD CONCENTRATION <ug/dL> 

0 to 84 Months 

___-----.-- .-- 



SPENT ACID STORAGE AND DISPOSAL AREA (SITE 15) 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site 15 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 15, 2000 

LEAD MODEL Version 0.99d 

AI .R CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30. 
Other AIR Parameters: 

Age Time Outdoors 
O-l 1.0 
l-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

ug Pb/m3 DEFAULT 
0 percent of outdoor. 

(hr) Vent. Rate (m3/day) I ung Abs. ($1 
2.0 32.0 
3.0 32.0 
5.0 32.0 
5.0 32.0 
5.0 32.0 
7.0 32.0 
7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 11.60 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
O-l 200.0 200.0 
l-2 200.0 200.0 
2-3 200.0 200.0 
3-4 200.0 200.0 
4-5 200.0 200.0 
5-6 200.0 200.0 
6-7 200.0 200.0 

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 
Blood Level Total Uptake Soil+Dust Uptake 

(ug/dL) (w/day) (w/day) 

0.5-l: 4.5 8.23 4.64 
1-2: 5.1 12.48 7.26 
2-3: 4.9 13.09 7.35 
3-4: 4.6 13.21 7.45 
4-5: 4.0 11.52 5.63 
5-6: 3.6 11.39 5.11 
6-7: 3.3 11.52 4.85 

YEAR 

0.5-l: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Diet Uptake Water Uptake 
(w/day) tug/day) 

----------- __---------- 
2.52 1.06 
2.59 2.60 
2.94 2.74 
2.81 2.83 
2.82 3.00 
3.00 3.18 
3.33 3.25 

Paint Uptake Air Uptake 
tug/day) (ug/day) 

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 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 15 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 15, 2000 

Cutoff: 
% Aboue: 
% Below: 
G. Mean: 

10.0 ug/dL - 
3.24 
96.76 
4.2 

I , , , , , 

0 2 4 6 8 10 12 14 16 18 20 22 

LEAD 8.99d BLOOD LEAD CONCENTRATION (: ug/dL ) 
0 to 84 Months 



SOLVENT STORAGE AREA (SITE 18) 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site 18 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 18, 2000 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30 
Other AIR Parameters: 

Age Time Outdoors 
O-l 1.0 
1-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

DIET: DEFAULT 

ug Pb/m3 DEFAULT 
0 percent of outdoor. 

Ihr) Vent. Rate (m3/day) 
2.0 
3.0 
5.0 
5.0 
5.0 
7.0 
7.0 

DRINKING WATER Cone: 4.00 ug Pb/L DEFAULT 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil : constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
O-l 47.6 47.6 
1-2 47.6 47.6 
2-3 47.6 47.6 
3-4 47.6 47.6 
4-5 47.6 47.6 
5-6 47.6 47.6 
6-7 47.6 47.6 

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: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

YEAR 
Diet Uptake Water Uptake 

(w/day) (w/day) 

0.5-l: 2.64 
1-2: 2.75 
2-3: 3.10 
3-4: 3.01 
4-5: 2.92 
5-6: 3.09 
6-7: 3.41 

Blood Level 
lug/dL) 

----------- 
2.3 
2.4 
2.2 
2.1 
1.9 
1.7 
1.6 

Total Uptake Soil+Dust Uptake 
lug/day) lug/day) 

4.20 1.16 
5.58 1.84 
6.01 1.84 
5.95 1.86 
5.44 1.39 
5.56 1.25 
5.84 1.18 

0.38 
0.95 
1.00 
1.02 
1.07 
1.13 
1.15 

Lung Abs. (%) 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

Paint Uptake 
tug/day) 

-----------_ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air Uptake 
(w/day) 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 18 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 18. 2000 

I 
r I 

/, I I I I l , l , ! . I I , , 1 1 I 

0 1 2 3 4 5 6 7 8 9 10 11 

% Aboue: 0.03 I 
% Belou: 99.97 
G. Mean: 2.0 

LEAD 8.99d BLOOD LEAD CONCENTRATION <ug/dL> 
0 to 84 tlonths 



TANK FARM (SITE 23) 



IEUBK MODEL - Exposure to Lead (Page 1 of 2) 
SITE NAME: Site 23 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 15. 2000 

LEAD MODEL Version 0.99d 

AIR CONCENTRATION: 0.100 
Indoor AIR Pb Cone: 30. 
Other AIR Parameters: 

Age Time Outdoors 
o-1 1.0 
l-2 2.0 
2-3 3.0 
3-4 4.0 
4-5 4.0 
5-6 4.0 
6-7 4.0 

ug Pb/m3 DEFAULT 
0 percent of outdoor. 

(hr) Vent. Rate (m3/day) Lung Abs. (%I 
2.0 32.0 
3.0 32.0 
5.0 32.0 
5.0 32.0 
5.0 32.0 
7.0 32.0 
7.0 32.0 

DIET: DEFAULT 

DRINKING WATER Cone: 6.10 ug Pb/L 
WATER Consumption: DEFAULT 

SOIL & DUST: 
Soil: constant cont. 
Dust: constant cont. 

Age Soil (ug Pb/g) House Dust 
o-1 200.0 200.0 
l-2 200.0 200.0 
2-3 200.0 200.0 
3-4 200.0 200.0 
4-5 200.0 200.0 
5-6 200.0 200.0 
6-7 200.0 200.0 

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: 
1-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Blood Level Total Uptake 
(ug/dL) tug/day) 

4.2 7.78 
4.7 11.36 
4.4 11.90 
4.2 11.96 
3.6 10.17 
3.1 9.95 
2.9 10.04 

YEAR 

0.5-l: 
l-2: 
2-3: 
3-4: 
4-5: 
5-6: 
6-7: 

Diet Uptake Water Uptake 
(w/day) tug/day) 

----------- ------------ 
2.53 0.56 
2.61 1.38 
2.97 1.45 
2.89 1.50 
2.84 1.59 
3.02 1.69 
3.35 1.72 

(ug Pb/g) 

Soil+Dust Uptake 
(w/day) 

4.67 
7.33 
7.41 
7.51 
5.68 
5.15 
4.88 

Paint Uptake Air Uptake 
tug/day) (w/day) 

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 



IEUBK MODEL - Exposure to Lead (Page 2 of 2) 
SITE NAME: Site 23 
LOCATION: NSB-NLON, Groton, Connecticut 
DATE: December 15, 2000 

/I I, I, I I I, I I I I ’ I IL I I 
1 

0 2 4 6 6 10 12 14 16 16 20 

Cutoff- I 
% Above: 
% Belou: 
G. Mean: 

10.0 us/dL - 
1 .ss 
96 -81 
3.6 

LEAD 0 .SSd BLOOD LEAD CONCENTRATION <ug/dL> 
0 to 64 Months 

- ---.. -. - 



APPENDIX D 

HISTORICAL ANALYTICAL DATA SUMMARIES 

D.l 

D.2 

D.3 

D.4 

D.5 

D.6 

D.7 
D.8 

D.9 

D.10 

D.11 

D.12 

D.13 

D.14 

D.15 

D.16 

D.17 

COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 2A - AREA A LANDFILL 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE. 2A - AREA A LANDFILL 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 2B - AREA A WETLAND 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE 28 - AREA A WETLAND 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 3 - AREA A 
DOWNSTREAM WATERCOURSES AND OBDA 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE 3 - AREA A DOWNSTREAM 
WATERCOURSES AND OBDA 
COPC SCREENING - SOIL SAMPLES, SITE 7 -TORPEDO SHOPS 
COPC SCREENING - TCLP SOIL SAMPLES, SITE 7 - TORPEDO 
SHOPS 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 7 -TORPEDO SHOPS 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE 7 -TORPEDO SHOPS 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 14 - OBDANE 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 20 - AREA A 
WEAPONS CENTER 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE 20 - AREA A 
WEAPONS CENTER 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 8 - GOSS COVE LANDFILL 
COPC SCREENING - GROUNDWATER SAMPLES-BEDROCK 
WELLS, SITE 8 - GOSS COVE LANDFILL 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 15 - SASDA 
COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN 
WELLS, SITE 23 - FUEL FARM 
(INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK) 



APPENDIX D.l 

COPC SCREENING - GROUNDWATER SAMPLES- 
OVERBURDEN WELLS, SITE 2A - AREA A LANDFILL 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURiJElir WELLS 

SITE 2A - AREA A LANDFILL(‘) 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration 
of Concen- 

1 COPC 1 Federal 1 State 1 State Remediation 
I Location Screeninq 

1 Offsite Wells 1 Select 1 
Concen- of Sample 

Detection 
Standards”’ 

tration tration Number 1 
I MCL I MCL ( 

Level - 1 I ~ 
Concentration as 

Nondetects [ Ground water I Surface Water Ranae I I COPC? 

PLPWIS-I/ 
PLPWI s-3/ 
PLPWl s-5/ 
2LPWlS6; 

2LPWlSI 
2LPWl SI 
PLPWl Sl 
PLPWI SI 

I I I I 
1 

I 2LPWl S-6 
Xylenes. Total 

I 
I4126 1 2 J 1 640 1 5- 10 I 

( PLPWIS I I I I 
640 1 121390-2LMW16S 

SEMIVOLATILE ORGANICS (ug/L) 
1 1 PLMWl6S 1 1200 1 IOOOO I IOOOO~ n 

1.2.4-Trichlorobenzene 1 3/23 I 7 J 1 72 JI 10 [ 72 1121390-2LMWlBSDI 2LMW16S s 
Il.2-Dichlorobenzene 

I ND I Y I 
1 2i23 1 6 J I 14 JI IO 1 I4 1121390-2LMW16SDI- r 600 600 Y 

1,3-Dichlorobenzene 1 323 1 7 J 1 33 JI 10 1 33 2kMWl;s 
1.4-Dichlorobenzene 323 14 140 J 10 I 

121390-2LMW16S-D 1 210 
140 PLMWl6S 

2.4-Dichlorophenol 
121390-2LMW16S-Cl1 

l/23 2 J 2 J ‘n ’ 2 yP,rr.n” n 

2.4-Dimelhylphenol 3i23 0.6 J 19 J ;; 19 121: 
2.4-Dinilrotoluene 1123 7 J 7 J 10 7 
2Chlorophenol Z23 4 J 12 10 12 2 
7-Methvlnanhthalenc+ - .- .-... ..- . ..-.-..- ( R/V? na I c # “SL” , V.” Y , ” I 10 6 
4-Chloro-3-methylphenol 1 l/23 1 6 J 1 6 ;I 10 

CJ] 10 14.Methylphenol 1 6123 1 0.5 J I 2 
Acenaphthene 5/23 

1 26000 

29 I ND I Y I 

I - I J”“” LLt”“““” 

IPLMWlES/j 
, 

150 1 , - I - 1 260 1 140000 1 
---...- 2LMW7S N-Nitrosdiphenylamine 1 l/23 1 1 J I 1 JI IO 

1 1 
1 1 

2LGW16S2 PLMWl6S 14 
I 

Naphthalene ) 
1 

1 1 7.1 11123 1 460 J 42 ND 10 42 1 
2LGW16S 2LMW16S 

) N 

150 260 ND 1 N 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 2A - AREA A LANDFILL”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON. CONNECTICUT 
PAGE 2 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concert- Concen- of Sample Location Scrwning MCL MCL Standards@’ Concentration 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range C&? 

(4) Protection Protection (7) 
Phenanthrene 3l23 1 J 1 J 10 1 PLPWIS-I/ PLPWlSl _ Y 

PLPWl s-71 2LPWl SI 
2Lpw1s-8-, 
PESTICIDES/PCBs lua/L) 

IBarium 

Beryllium, Filtered / 2/17 1 1.2 J 1 1.2 1 1.2 

0.64 1 Y 
I ” 

Chromium, Frltered 1117 6.7 6.7 3-6 6.7 2LGWlBS2DISS 2LMWl6S 16 100 100 50 110 N 
Cobalt 5122 3.5 J 35.5 3 - 14.4 35.5 2LGWl3S 2LMW13S 220 - - 420 1.9-6 N 
Cobalt, Filtered 3/17 4.5 14.4 3 - 10.4 14.4 2LGWl6SZDlSS 2LMWl6S 220 - - 420 N 

NW 

l!ill I 13nn I - I 13l-m 48 

Copper 12122 2.5 125 2 - 5.6 125 PLGWl3S 2LMW13S 1 150 1 1300 1 - 1 1300 
Copper, Filtered 6116 2.7 30.1 J 2-5 30.1 2LGW7S2DISS 2LMW7S I 
Iron 22122 55.1 J 193000 193000 121390-2LMWl6SDI PLMWIBSI, 

2LGW16S2 2LMW’r= 
Iron. Filtered 16/17 46.4 193000 12.1 193000 ZLGWlBS2DISS 2LM’ 
Lead 6123 3 04 I- 10 64 PLGWlBS-2 2LM’ 

I i 
I I I I 

IChromium 8122 1 3.2 J 1 142 3- 5.4 1 142 I 2LGW13S 1 2L 

/Manganese 22122 1 126 I 2570 

I”lallyd.lle~l3, rllw:Io” , I,,,, , a.1 , L”l” , , C”,” , LL”..L”“LYIVV~Y , CLC”I..L”U . d”“” I , 1 
Mercurv 2/22 1 0.32 J 1 0.32 JI 0.2 0.32 2LGWl3SI 1 PLMWl3SI) 1.1 2 1 2 2 

1 
0.4 1 0.13-1.3 1 N 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 2A - AREA A LANDFILL”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ 

Detection 
Concentration as 

tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

Selenium 
(2) (3) (4) Protection Protection 

4122 1 J 2.9 J 
(6) 

l-30 2.9 
(7) 

010391-2LMW7Sl 2LMW7Sl 16 50 50 50 50 l-4.1 N 

Ammonia, As Nitrogen 3/3 ( 6.79 1 10.2 10.2 1 2LPWl S-l I2LPWlSI _ Biochemical Oxygen Demand I i/3 1 1 1 1 1 I I I.” 4.1 4.1 , I. 
2-3 4.1 2LPWl s-1 1 PLPWlS _ Chemical Oxygen Demand 3/3 I 

NA 839 1 
9440 

1 1 
9440 

1 
PLPWlS-6 

I-2LPWlS I @I 
- NA 1 N”9) 

s - Hardness As CaC03 
Oil & Grease (ug/L) 
Total Organic Carbon 
Total Phosphorus 

15115 
3J3 
3/3 
2i3 

64 
600 
7.2 

0.11 

2900 
1100 
13.4 
0.12 0.1 

1451 
1100 
13.4 
0.12 

2LGW7S2 
2LPWl s-7 
PLPWl s-1 
2LPWl s-7 

1 2LMW7 I 

I2LPWlSI - I - I - I 
4 

I NA 1 N”QL 

IPLPWlSI - 1 _ I - I 
- - - ITotal Suspended Solids I 2J3 1 33 1 38 1 38 1 IPLPWISI 1 2LPWlS1 IPLPWlSI I I - 

I 
- 

1 
- 

I 

I , ,. 
5 I 63 I 17-48 I Y 

..I . .- 

1 N 

__ 

1 Includes samples 010291-2LMW17.B 010291-2LMW9S, 010391-2LMW7S, 121390-2LMW16S, 121390-2LMW16SD, 121490-2LMW6S, 2LGWt3S. 2LGWl3S DISS, 2LGWl7.9 2LGWl7S DfSS 2LGWl7S-2 
2LGW17S2DISS. 2LGW16S. 2LGW16S DISS, 2LGW16S2. PLGWlBS2DISS, 2LGW19S. 2LGW19S DISS, PLGWl9S-2,2LGWl9S2DfS.S, PLGWlS-X, 2LGW2OS, 2LGW2OS DfSS, 2LGW2OS2, 2LGW2OS-2-D 
2LGW20S2DISS 2LGW20S2DISSD, 2LGW7S, 2LGW7S DISS, 2LGW7S2, 2LGW7S2DISS. 2LGW6S, 2LGWBS DISS, 2LGW6.B2, 2LGW6S2DfSS 2LGW9S, 2LGW9S DfSS, 2LPWlS, 2LpWlS DfSS, 2LpWt’S-1, 
2LPWlS1 DISS. 2LPWlS2. PLPWIS-3. 2LPWlS4. 2LPWiS5. 2LPWl.S6. 2LPWlS7. PLPWlS-7 DISS. PLPWlS-6.2LPWlS6 DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region III, April 1, 1996). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Vafua for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA. October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 COntaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening, 
10 Not applicable for COPC screening. 

Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



APPENDIX D.2 

COPC SCREENING - GROUNDWATER SAMPLES- 
BEDROCK WELLS, 
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COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK,WELLS 

SITE 2A -AREA A LANDFILL(‘) 
BASEWIDE GRONDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample Location Screening MCL MCL Standard#’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

PLGWl9D I2LMW19D 1 
. 

SEMIVOLATILE ORGANICS (ug/L) 

4-Methylphenol 1124 6J 6J 10 6 2LGW17D-2 2LMW17D 16 35 32000 ND Benzoic Acid N 5124 0.5 J 2 
J 

1 
50 2 PLGWl3D-2 2LMW13D 15000 _ - 26000 26000000 ND N 

PLGWl0Dl 2LMW16Dl 
I I 

1 2LGW7D-2 1 2LMW7D 59 3 Y 
_ -...-- 

- 
’ /ED 730 - - 1000 52000 ND N 

.19D 370 _ - ~~ 700 120000 ND N 
N19D PLMWl9D 73 100 230 ND N 
117D-2 2LMW17D 2900 - - 5600 2400000 ND N 

1 men01 1 4124 1 0.7 J 1 6 J 1 10 1 6 1 2LGW17D-2 PLMWI 7D 2200 - - 4000 92000000 ,.,noc.r.,,..r ,__-11 1 ND I N 

1 2LGWZOD-2 
Bis(2-Ethylhexyl)phthalate 4124 3 J IO J IO- 17 10 
Butylbenzyl Phthalate 1124 0.5 J .0.5 J 10-20 0.5 2LtiWMU4 
Di-n-butyl phthalate 1124 1 J 1 J 10-20 1 2LGW9D-2 
Dwwctyl phthalate 1124 2J 2J 10-20 2 2LG\ 
Dlethyl Phthalate 2l24 0.6 J 120 10 120 PLGV\ -a~ * ..-. _- 

I 

rV19D I2LMW19D 1 73 4 4 I 4 1 0.33-0.41 1 N 
SDDISS 1 2LMWlFli-I 1 79 I 4 I 4 I A A I 

IDPDISS 1 PLMWIED 1 16 100 1 100 1 50 I 110 I N 
_-- 

1 - 
?OD 1 220 I - I _ I 420 1 160000 -1 1.9 -6 N ) 



COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK’WELLS 

SITE 2A -AREA A LANDFILL(‘) 
BASEWIDE GRONDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 

of Concen- Concen- of 

95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Sample 1 Location Screening MCL MCL Standards’” Concentration as 

I Detectlon I tration I tratlon I Nondetects I I Number I I Level I I Groundwater I Surface Water Range 1 COPC?I 

17117 
24124 
17117 

l/24 
II17 

7124 
4117 

2730- 
57.5 
12.1 
0.36 
0.2 
13.7 
3.9 

J 

1 J 

38400 
1360 
1350 
0.36 
0.2 

80.9 
34.9 

J 0.2 Is 0.2 
7 - 59.2 
7 - 14.5 

38400 
724.0 
1350 
0.36 
02 _.- 

80.9 
34.9 

2LGWSD2DISS 
PLGWl4D 

2LGW14D DISS 
PLGWl7D-2 

2LGW19D DISS 
2LGW19D 

2LGW19D DISS 

2 
2 I3 100 

100 

430000 
430000 2 0.4 

0.4 
880 
8’30 

0.89 - 2130 

0.13- 1.3 

5- 17.5 

NW 
Eli Y 

Y 
N 
N 3 Y 
N 1-1 

[Potassium 2324 1 065 J 1 16900 1020 ) 7513 1 2LGW9D 1 2LMW9D 1 - 1 290-17900 1 , NW ,^, 

Sodrum 1 24124 I10600 1365000 1 . 1 135762 1 2LGW9D 1 2LMW9D 1 - 

Sodium, Filtered 1 17117 112300 1378000 1 - 1 179339 1 2LGW9D DISS 1 2LMW9D 1 - 

MISCELLANEOUS PARAMETERS (mg/L) 

1 Hardness As CaC03 1 17/17 1 72 I 304 1 1 190 1 2LGW19D-2 I2LMWl9D 1 - I - I I NA NW’ 

1 Includes samples 010891-PLMWl7D, 010891-2LMW7D, 010891-2LMW7D-D, 011091-2LMW13D, 011091-2LMW9D, 121390-2LMW18D. 121790-2LMW14D. 121790-2LMW8D, 2LGW13D, 2LGW13D DISS, 
2LGW13D22LGW13D2DISS. 2LGW14D. 2LGW14D DISS, PLGWl7D, 2LGW17D DISS, 2LGW17D-2,2LGW17D2DISS, 2LGW18D. 2LGW18D DISS, 2LGW18D-2,2LGWlED2DISS, 

2LGW19D, 2LGW19D DISS, 2LGW19D-2,2LGW19D-2DISS, 2LGW20D, 2LGW20D DISS, 2LGW20D-2,2LGW20D2DISS, 2LGW7D, 2LGW7D DISS, 2LGW7D-2,2LGW7D2DISS, 2LGWf3D, 
2LGW8D DISS, 2LGWBD-2, 2LGWEiD2DISS, 2LGWSD, 2LGW9D DISS. 2LGW9D-2, 2LGW9D2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
13 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 28 - AREA A WETLANd” 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEdlAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 

PAGE I OF 2 

I Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample MCL MCL 

Detection tration 
Location Screening Standardst5’ 

tration Nondetects 
Concentration as 

Number Level 
1 

Groundwater Surface Water Range COPC? 

lOLATILE ORGANICS @g/L) 
(2) (3) (4) Protection Protection (6) (7) 

:arbon Disulfide I l/10 I 2 .II 3 .II a- In I 3 I ,lA,c\n,,, c I ‘)\A,k”\M1, c I 4nn I I I -.?.A I I . .- 

L 
\I 
( I 

1 l/l0 I ; ;I ; ;I ;.;;, 1 
L 

Xylenes. Total 
, L..“..L_IV ,.c”.Wl”“~I1;1, I”” 
1121490-2WMW5SI 2WMW5S 1 

I - I I”” I 
1 I 110000~ 

I NV 1 N 
1200 SEMIVOLATILE ORGANICS (ug/L) 10000 530 2 1 N 

Benzoic Acid 1 l/lo 1 0.6 JI 0.6 Di-n-butyl phthalate I 1110 I JI 1 1 25- 50 0.6 2WGW6S 1 2WMW6S JI Ill] 10 1 15000 1 - - 1 
~J I 

1 1 26000 ND N 1 
C’ .- 

Irethy Phthalate f l/IO 1 JI 

2WMW3S 2WGW3S 1 370 1 
- 

I I - 700 120000 ND 

1 

N 

1 JI 16 I 1 I 2WGW3S 2WMW3S 2900 - - ..^_^__.._^ . . 
I~UH~~ANICS ~UCIILI 

1 1 1 ~~ ] I 5600 2400000 ND N 

-I 

Aluminum 61 lo t 39.6 1 4160 1 30- 53.1 1 4160 1 2WGW21.S2 12WMW2lS( - 

Aluminum, Filtered 1 T/7 1 26.9 1 2160 1 14- 37.3 1 2160 1 2WGW6S DlSS 1 2WMW6S 1 _ . 
ArSSnlC I 619 I 4.9 JI 109 2 -3 109 2WGW21S 
* -“’ ’ 

JI I 
-n 1 3.2 JI 

I 
1 

12 
136 2 136 ._^ I .-_ I -~ ( 2WGW21S DES ]2WM\ 5 

iGl0 

7f7 
754 
707 

J It 7c.4 

707 

trerywm 3/10 1 1.6 J 1 1.6 2WGW6S 2WMW6S 7: 
Beryllium, Filtered 

1 
2l7 1.2 J 2.3 1 2.3 2WGW6S DISS 2V’)i~““fP ’ -,’ 

Boron 7ff SO.7 J 3260 J - 3260 
I Boron, Filtered 

2WGW2lS 2U 
I 7l7 96.6 3340 J - 3340 2WGW21 S DISS 2\ni 

Cadmium 519 3.9 J 10.6 I-3 10.6 
Cadmium, Filtered 

1121190-2WMW3S 1 2w 
215 5.2 30.6 J 2 - 3.2 30.6 2WGW3S I 

Calcium lo/lo 16700 2WMW21S - 

Calcium, Filtered 7, G’ 1 27600 1 291000 291000 VPlS - - Chromium 1 2WGW21SPDlSS 1 PWM\I 3110 I 
f 

2.9 
1 13.6 JI 3-5 13.6 1 2\NGW21S-2 12WMW21S 16 

I - I-I I 3110-46000 1 N(8) 

I N’Q’ 

6/10 20.7 

I 2110 I 2.2 J( 2.3 JI 1 -5 1.9 I121190-2WMW3SI 2WM\ 

I I I” 

- ! 1 654-5610 1 



r 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 28 - AREA A WETLANd” 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

MISCELLANEOUS PARAMETERS (mg/L) 

Hardness as CaC03 1 7/i’ 1 96 I 6150 I 1 6150 1 2WGW21 S-2 12WMW21S 1 - I - I-l I I NA N(‘O) 

1 Includes samples 010291-2WMW6S, 121 ISO-2WMW3S, 121490-2WMW5S, 2WGW21S 2WGW21S DISS, 2WGW21S2,2WGW21SPDISS. 2WGW3.9 2WGW3S DISS, 2WGW3S2, 2WGW3S2DISS. 
2WGW5S. 2WGW5S DISS, 2WGW5S-2.2WGW5S2DISS. 2WGW6S. 2WGW6S DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April I, 1996). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value lor 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 28 - AREA A WETLAND”’ 
BASEWIDE ROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Mlnimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concert- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range cc& 
13, I?\ IA, D.n*ar*i..n nr. I I 1 I I , ,-, , ,-, , ,-, , rlVIS*.IVII , r,otection (6) 

SEMIVOLATILE ORGANICS @g/L) 
1 (7) 

1 

2Methylphenol l/16 2 J 2 J 10 2 2WGW22D2 2WMW22D [ 180 1 _ ] - 1 350 ND 1 N 
4-Methylphenol l/16 3 J 3 J 10 

] 
3 2WGW22D-2 PWMW, 22DI 18 1 . 1 - 1 35 I I ND 

l!xl I ir;nnn I 
1 N 

- I _ I 3Fl”rlr-l I Nrl I N 

3rs(2-Ethylhexyl)phthalate 3/16 11 31 J 10 31 2WGW6D-2-D 2WMb 
Ii-n-octyl phthalate Z/16 0.6 J 3 J 10 3 2WGW3D 2WMb+,, , 
Diethyl Phthalate 1116 1 J 1 J IO 1 2WGW3D 2WMW3D 1 2900 
PKennl 

Banurn. 
Barium, Filtered 
Beryllium 
Beryllium, Filtered 

Arsenic, Filtered / 4112 1 2.4 5.5 2 -6.1 5.5 1 2WGW5D DISS 1 2WMbI 
2000 I20001 loo0 2.8. 183 Y 
%-M-Ml I mnn I Inn” I I t ” 

Copper 7116 1 2.8 J] 10.6 1 2- 17.2 1 10.6 2WGW2D 

Copper, Filtered 1 i/12 1 3.7 J] 3.7 J] 2- 5 3.7 2WMW2D 150 1 2WGWPDPDISS 1 1 

Iron, Filtered 8112 I 1120 JI 73600 JI 18.6 -58.2 1 73600 1 2WGW3D DISS 2WMW3D 
Lead 1 

1 
1 1 1 1 1 1 

j 
9/16 2 32.7 1 _ IO 12.5 2WGW2D-2 2WMW2 

Magnesium 16116 1340 J 131000 J - 82014 2WGW3D 2WMW3D - I 654-5810 1 

Magnesium, Filtered 12/12 1340 130000 75871 2WGW3D DISS 2WMW3D - 1 - 1 _ 1 I- 
Manganese 16/16 2.3 7160 7160 2WGW5D-2 2WMW5D 

7AO” 

Nirkd Filf~rd 

Potassium 14/16 1 557 J1 44700 JI 1650-22901 25506 

N@’ i 

3W6D-2-D I 2WMW6D I 18 50 I 50 50 50 I-4.1 N 
1112 1 3.9 JI 3.9 JI I 

I 
1 1 

1 
2 3.9 2WGW3D DISS 2WMW3D 18 1 100 1 50 1 36 12 ] N I Silver, Filtered 



COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 28 -AREA A WETLAND”’ 
BASEWIDE ROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concert- Concen- of Sample Location Screening MCL MCL Standards”’ n-ml-antratinn n* 

Detection tration tration Nondetects Number Level Groundwater 1 Surface WI 
(2) (3) 

Sodium 16116 7580 1290000 J - 827208 2WGW3D 2WMW3D - 

MISCELLANEOUS PARAMETERS fma/LI 
, I.“, I 

HE- --- -----~ 
Hardness As CaC03. Filtered 

trdness As CaC03 1 12/12 ) 18 1 840 1 1 505 1 2WGW3D 1 2WMW3D I - 1 - I - r 
1 3l3 1 16 1 124 1 1 124 1 2WGW21D DISS 12WMW21DI - 1 - 1 - I 

I I NA N1 I”, 

NA N’lO’ 

1 lncluds samples 011191-2WMW3D, 011491-2WMWZD. 011591-PWMWlD, 121890-2WMW6D, 2WGWZlD, 2WGWZlD DISS, 2WGW21D-2,2WGW21DZDISS, 2WGW22D. 2WGW22D DISS, 2WGW22D-2, 
2WGW22D2DISS. 2WGW2D, 2WGW2D DISS, 2WGW2D-2, PWGWPDDISS, 2WGW3D. 2WGW3D DISS, 2WGW3D-2.2WGW3D2DISS. 2WGW5D, 2WGW5D DISS, 2WGW5D-2. PWGWSDPDISS, 
2WGW6D. 2WGW6D DISS. 2WGW6D-2,2WGW6D-2-D. 2WGWGD2DISS. PWGWGDPDISS-D. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1. 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA. October 1996). 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. See Table l-3 for further details regarding surrogate and/or calculated values. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 3 -AREA A DOWNSTREAM WATERCOURSES AND OBDd” 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample MCL MCL Standard#’ 

Detection tration 
Location Screening Concentration 

tration Nondetects Number Level 
L 

Groundwater Surface Water Range c& 

VOLATILE ORGANICI; l,dl 
(2) (3) (4) Protection Protection (6) (7) , 

L J Z J 10 2 2DGW26D Methylene Chloride 1125 27 Y 11 11 5- 10 11 2DGW29S2/ 
4 Y 

2DGW29S-2-D 
Vinyl Chloride 2125 
SEMIVOLATILE ORGANICS (I&L) 

ND Y 

Benzoic Acid 3124 0.6 J 0.7 J 50 
Bis(2-Ethylhexyl)phthalate 3/25 

ND 6 J N 59 J 

Dlethyi Phthalate l/24 
3 Y 

INORGANICS ltmll \ 
ND N ..- .._.....__ _ _ 

Aluminum 1 13/25 1 153 1 97400 1 14 -442 1 974t 
Aluminum, Filtered 

~~- 
138 
1.4 
2.7 
10.4 
10.6 

J 3 J 
J 

Itlerylllum I 3/25 1 1 I 4.4 4.4 2DGW30S-2 I2DMW30S i 
1122 

12122 
11/22 
4125 
2/22 

I 

45.975 
57.6 
2.6 
2.5 

1.9 - 26.3 
J 5 151 5 I 6 

I 
1 Y 

Calcium 1 25l25 1 11100 1 73600 1 1 42560 1 3GV 

Calcium, Filtered 1 22l22 1 6250 1 73200 _ 1 4121 

Copper 10125 1 2.5 Jj 370 JI l-11.5 1 2DG\ 

Copper, Filtered 1 1122 1 2.2 J 1 2.2 J 1 2. 16.5 1 2.2 

, I. 

110 1 2.7 - 6.7 1 Y 
1 1.9-6 1 N 

Lead, Filtered 6122 I 1 l-2 1 5.0 1 2DGWl 

Magnesium 1 25125 1 1610 1 62200 1 1 21596 ( 3GW12S2 1 3MW12S 1 - - 

1 N 
1.6-2160 1 ,,,‘8’ 

IMercury l/25 1 1.1 1 1.1 0.2 1.1 2DG 



I Analyte 

MISCELLANEOUS PARA 

[Hardness As CaC03 

COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA(‘) 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Frequency I M inimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tratlon Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 
10125 9.2 J 53.3 7- 12 53.3 2DGW3OS2 2DMW30S 73 100 100 100 880 5 - 17.5 N 
3l22 9 J 56.3 7 - 12.9 56.3 2DGW27S2DISS 2DMW27S 73 100 100 100 880 N 

25125 2520 46300 46300 2DGW30S2 2DMW30S - 290 - 17900 N’9’ 

II22 1 2 J( 2 JI 2-3.7 I 2 1 2 

19119 I 43 I 456 I I 219 I 3GWl2S 1 3MW12S 1 - 1 - 1 - 1 I I NA $0) 

1 Includes SampIeS 010291-2DMWl IS, 010291-3MWl2S. 010391-2DMWl6S, PDGWIIS, 2DGWllS DISS, 2DGWl lS-2.2DGWl lS2DISS, 2DGWl6S. 2DGWt6S DISS, 2DGW16S2,2DGW16S2DfSS, 
2DGW24S 2DGW24S DISS. 2DGW24S2, 2DGW24S2DISS 2DGW25S, 2DGW25S DISS, 2DGW25S2,2DGW25S2DISS, 2DGW26D, 2DGW26D DlSS, 2DGW26D DISS-D, 2DGW26D-2, 2DGW26D-D, 
2DGW26D2DISS 2DGW26S, 2DGW26S DISS, 2DGW26!+2,2DGW26S2DISS, 2DGW27S, 2DGW27S DISS, 2DGW27S2, 2DGW27S2DlSS 2DGW28S, 2DGW28S DlSS, 2DGW28S-2, 2DGW28S2DtSS, 
2DGW29S. 2DGW29S DISS, 2DGW29S-2.2DGW29S-2-D, 2DGW29S2DlSS, 2DGW29S2DISSD, 2DGW30S, 2DGW30S DISS, 2DGW3OS2, 2DGW3OS2DfSS. 3GW12S. 3GW12S DISS, 3GWl2S.2, 
3GWl2S2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region III, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA. October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluahon of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



APPENDIX D.6 

COPC SCREENING - GROUNDWATER SAMPLES- 
BEDROCK WELLS, SITE 3 - 

AREA A DOWNSTREAM WATERCOURSES AND OBDA 



COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Of Concen- Concen- Of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 
VOLATILE ORGANICS lua/LI 

Aluminum 14125 29.15 J 5360 30 - 146 5360 2DGW15D-2-D 1 2DMW15D 1 - 

Aluminum, Ftltered 3720 12.4 136 IO-82 136 2DGW25D DISS 1 2DMW25D [ - 
Antimony, Filtered 2720 14.6 J 20.9 J 12 - 15 20.9 2DGW23D C 

--.. .-- - 
I 

, -..... .-- , 
‘ml I n7c. I 1 I 1 I 

Calcium 25125 1 7340 1 196000 1 - 1 77456 1011491-2DMW16DI 2DMW16D 1 - - 1 3110-460C 

Calcium, Filtered 1 20/20 1 6120 1 176000 1 - 1 69157 1 PDGWIGDPDISS 1 2DMW16D 1 - 1 - 1 - 1 I 
0125 1 3.8 JI 22.1 1 3- 13.2 1 22.1 1 

I 5125 1 5 Ji 36.6 1 3 - 46.7 1 36.6 1 

15125 2.9 J 40.2 J 2 -7.6 1 40.2 1 2DGWl5D-2-D 

2120 2.2 3.4 2-5 1 
25125 63.4 J 101000 

E 
Chromium 
Cobalt 

Copper 

Copper, Filtered 
Iron 

17.2 
1.5 
1.6 ii 

J 
35700 

9.6 
2.2 

J 

tt J 

9.3 - 62.1 
1 -10 
1-2 

Magnesium 1 25125 1 1350 1 52300 1 / 52300 1 3GW12D 1 3MW12D 1 - - I 
Magnesium, Filtered 1 20/20 1 1110 1 55200 1 1 55200 1 3GW12D2DISS 1 3MWl2D 1 - - . 

I 25125 I 44 7 I 71113 I - I 711n 
. . -  

I 
I 9l-l,3” I111 

,  
-nGwien 

I  -  .  .  - I  
I ?MW,2D , -..,.. 0.89-2130 Y 

I I 
I 1 

I 1 Y 



I Analvte 1 Freauencv I Minimum! Ma 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

- .-._-..-.. _ _ _ _ n (6) 1 (7) 
Mercury, Filtered 1120 0.4 J 0.4 J 0.2 0.4 2DGW15D DISS 2DMW15D 1.1 ; Ii1 2 0.4 I 1 N 
Nickel 10125 6.4 J 61.5 7 - 19.9 16.5 2DGW16D 2DMW16D 73 
Nickel, Filtered 1 I20 17.1 J 17.1 J 7- 16.1 1711 2DGW15D DISS 2DMW15D 73 106 I 100 ) 100 I 000 I 1 N 

~~ 112DI - 290- 17900 NW 

loo I loo I loo I 000 1 5- 17.5 1 N 1 

IPotassium I 24/25 I 714 I19000 I 1430 I 19000 I 3GW12DI I SMV\I 
1 3GW12D-D 1 3MV 

Potassium, Filtered 19120 745 19200 1170 19200 3GW12D DISS 3MV 
Selenium 5122 1.0 6.3 J l-5 6.3 3GW12D-2 3MW12D 10 50 
Silver 4125 1 .B 3.3 J 2-7 3.3 3GW12D-D 3MW12D 16 100 
Sodium 24125 5250 560000 4740 560000 010791-3MW12D 3MW12D - 

17inr Filtrxeci I 7170 i 2.2 JI 16.7 J 

Thallium, Filtered 1 1116 1 6 6 JI I-20 1 6 1 2DGWlODZDISS I 20 
Vanadium 1 5125 1 4.1 [ 13.1 1 3-20 1 13.1 1 2DE 
7inr 1 71 .I1 757 -- ’ 

-. _, _ _ _ 
MISCELLANEOUS PARAMETERS (mg/L) 
Hardness as CaC03 1 I9/19 1 26 1 572 1 1 317 1 PDGWI6D-2 1 2DMW16D 1 - 1 - 1 - 1 I NA N”“’ 

1 Includes samples 010791.ZDMWIOD, 010791-2DMWlOD-D, 010791-PDMWIID, 010791-2DMW15D, 010791-3MW12D, 011491-2DMW16D, PDGWIOD, ZDGWIOD DISS, 2DGWlOD-2. PDGWIODPDISS, 
EDGWI ID, 2DGWllD DISS. PDGWllD-2, PDGWllDPDISS. 2DGW15D, 2DGWI5D DISS, 2DGW15D-2, PDGWl5D-2-D, 2DGW15D2DISS 2DGW15D2DISSD, 2DGW16D, 2DGW16D DISS. 2DGW16D-2, 
2DGWIGDZDISS 2DGW23D, 2DGW23D DISS, 2DGW23D-2,2DGW23D-2DISS. 2DGW24D, 2DGW24D DISS. 2DGW24D-2,2DGW24D2DISS. 2DGW25D. 2DGW25D DISS. 2DGW25D-2.2DGW25D2DISS 
2DGW27D. 2DGW27D DISS, 2DGW27D-2,2DGW27D2DISS, 2DGW26D. 2DGW26D DISS, ~DGW~~D-~,~DGW~E~D~DIEKS, 3GW12D, 3GW12D DISS, 3GW12D DISS-D. 3GW12D-2,3GW12D-D, 
3GW12D2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1996). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



APPENDIX D.7 

COPC SCREENING - SOIL SAMPLES, 
SITE 7 - TORPEDO SHOPS 



COPC SCREENING - SOIL SAMPLES 

SITE 7 - TOkPEDO SHOPS”’ 
BASEWlDE GRbUNDWATER OPERABLE UNIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration SSL State Select 

of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 



COPC SCREENING - SOIL SAMPLES 

SITE 7 - TORPEDO SHOPS”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

I Analvte 1 Frequency 1 Minimum1 Maxir , _ , num Range 95% UCL Maximum Concentration SSL State Select 

of Concen- Concen- Of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects 
I 

Number Groundwater Mobility (GB) COPC? 
171 I?\ IA\ 

3/37 n9c .I nqi .I rlR!i-05 
\ I \ J 1-1 

7MW4S i-4 5y6 N NapI 111161t2 IU , YLI , V.&V v, “..v. - -.-- -.- 0.31 7 so 4s 0103 
Phenanthrene 1 10127 ] 0.025 JI 4.3 J 0.35 0.5 4.3 7 so 4s 0103 7MW4S - 40 N - 

J 0.36 - 0.5 4.2 7s0100103 7TBlO 4200 40 N I Pvrene 1 14127 1 0.021 JI 4.2 

, , V.VV.J-7 v, “.L 

1 5123 1 0.0049 JI 0.02 
A ..^^I^- I 113a I nf3 

7TB8-0202.9 
I ‘Zndrin Ketone 

I I I I 
l/23 1 0.0068 JI 0.0068 Ji 0.03 - 0 t-147 

I 1 nnnA7 .I1 nnnA7 .I1 OCICI 

INORGANICS (mglkg) 
Aluminum 
Antimony 

Arsenic 

27127 3730 20600 13301 7 SO 6s 0507 7MW6S - 
12126 3.4 19.4 J 3 - 18.2 19.4 080990-7TB2(2-4)/ 7TB2/ 

081390-7MWl (O-2) 7MWl D 
25127 0.82 J 8.1 1.6 - 4.6 3.19 7MW9S-0608 7MW9S 

barn... , c, IL, , ““V v, Y”“” , 

Chromium 1 27127 1 6.8 1 .61.1 I 
P^l..Tl, 1 33/37 1 A 7 1 

LOppW 

Iron 
Lead 22l27 3.3 
L”^-..rr;,.m 37197 dc;ln 
lwclyl vscYI”I I I LIlLl ,“I” .-- 

Manganese 27127 60.7 72 
Mercury 5127 0.11 J 1.: 
Nickel 27127 5.1 42. 



COPC SCREENING - SOIL SAMPLES 

SITE 7 - TORPEDO SHOPS”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Analyte Frequency Minimum Maximum Range , 95% UCL - Maximum Concentration SSL State Select 
of Concen- Concen- of Sample Location Migration to Pollutant as 

Detection tration tration Nondetects Number Groundwater Mobility (GB) COPC? 
(2) (3) (4) 

Potassium 27127 575 J184OOJ - 4566 7 SO 6s 0507 7MW6S - N(7) 

Selenium 1127 0.77 0.77 0.44 - 0.85 0.77 081090-7TB5(6-8) 7TB5 5 10 N 
Silver 1 II27 0.5 5.5 J 0.4 - 2.4 5.5 i 081390-7MWl(O-21 1 7MWl D 1 34 1 7.2 1 N 1 -.- 

- Sodium 26127 54.8 J 708 103 245.8 ISU45UlUY 

Thallium 4127 0.26 1 J 0.2 - 1.2 1 7 SO 6S 0507 
Vanadium 22127 7.7 86.7 14.3 - 38.4 35 7 SO 6s 0507 
Zinc 27127 13.8 133J - 60.4 7 so 4s 0103 7MW4S 12000 I 1000 1 N 
TOTAL PETROLEUM HYDROCARpnNc hn/h\ 

[TPH 1 12/2” , LO , OJO Ll, I I. I - 1Lt.L , 030 , ,I”I”Yoo-“Lt”o , ,l”l”“OJ , - I LJ”” , I” , 
MISCELLANEOUS PARAMETERS (mg/kg) 

Total Organic Carbon I 515 1 2740 1 18800 1 1 1880~1 7 SO 4SO103 7MW4S - --- 1. 1 1 I 
1 Includes samples 080990-7MW2(2-4), 080990-7TB1(2-4), 080990-7TB1(2-4). D, 080990-7TB2(2-4), 081090-7TB5(6-8), 081390-7MWl (O-2), 081390-7TB3(4-6), 

081490-7MW3(6-8), 081490-7TB4(4-6), 081490-7TB6(6-8), 7 SO IO 0103, 7 SO 4S 0103, 7 SO 6S 0305, 7 SO 6S 0507, 7MWlOS-0608, 7MWl lS-0507, 
7MW5S-1011, 7MW7S0103, 7MW8S-0408, 7MW9S-0608, 7MW9S-0608-D, 7TB12-0204, 7TB13-0001, 7TB1301.5 03.5, 7TB14-0507, 7TB15-0608, 
7TB160305, 7TB7-0406, 7TB8-0202.9, 7TB8-0202.9-D, 7TB9-0002, B325-SOOl-0204, B25-SOOl-0406, B325-SOO3-0002, B325-SOO3-0408, B325-SOO4-0406, 
832%SOO4-0608, B325-SOO5-0002, B325-SOO5-0406, B325-SOO6-0002, B325-5006-0002-D, B325-SOO7-0003, B325SS-0203, B325SW-0203. 

2 USEPA Soil Screening Levels (USEPA, May 1996). 
3 CTDEP, 1996. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum 

does not exceed any of the criteria. 
5 TCLP extraction followed by analysis for metals was also performed for the soil sample associated with the maximum concentration of this chemical. The resulting 

TCLP data indicate that pollutant mobility is not anticipated to be of concern for this chemical in !he soil matrix in this area (i.e., this chemical was not detected in 
associated TCLP leachates or was detected at concentrations less than ihe associated Connecticut pollutant mobility standard for GB areas and the federal toxicity 
characteristic regulatory level). 

6 USEPA Region I does not advocate quantitative evaluation of this chemical. 
7 Essential nutrient; not evaluated for COPC selection. 
8 Not applicable for COPC screening. 
- Not Applicable or Not Available. 



APPENDIX D.8 

COPC SCREENING - TCLP SOIL SAMPLES, 
SITE 7 - TORPEDO SHOPS 



“““‘” 
rCLP METALS (mg/L) 

COPC SCREENING - TCLP SOIL SAMPLES 

SITE 7 - TORPEDO SHOPS”’ 
NSB-NLON, GROTON, CONNECTICUT 

Arsenic 7/l 0 0.13 J 0.38 J 0.05 - 0.1 
Barium lo/lo 0.145 0.49 J - 
Cadmium l/10 0.0095 J 0.0095 J 0.003 - 0.005 
Selenium 2/10 0.11 J 0.14 J 0.01 - 0.1 

95% UCL Maximum Concentration Federal State 
Sample Location Pollutant Pollutant 
Number Mobility Mobility (GB) 

(2) (3) 

0.22 iO81090-7TB516-8bTi 7TB5 1 5 I 0.5 
0.37 (080990-7TB2(2-4)-Tj 7TB2 1 1OC 1 10 

0.0095 I081 390-7TB314-6bTI 7TB3 I 1 I 0.05 
0.14 1080990-7TB2t2-4bTI 7TB2 I 1 1 0.5 

Select 
as zl COPC? 
4 

-i-l 
N 

+ N 
N 

1 Includes samples 080990-7MW2(2-4)-T, 080990-7TB2(2-4)-T, 081090-7TB5(6-8)-T, 081390-7MWl(O-2)-T, 081390-7TB3(4-6)-T, 
081490-7MW3(6-8)-T, 081490-7TB4(4-6)-T, 081490-7TB6(6-8)-T, 7MW8S-0408-T, 7TB1(2-4)-D-T, 7TB1(2-4)-T. 

2 Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
3 CTDEP, 1996. 
4 Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates 

that the maximum does not exceed any of the criteria. 



APPENDIX D.9 

COPC SCREENING - GROUNDWATER SAMPLES- 
OVERBURDEN WELLS, SITE 7 - TORPEDO SHOPS 



COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 7 - TORPEDO SHOPS”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Of Concen- Concert- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater 1 Surface Water Range COPC? 

, IM”“t)D , -‘L” I - I 4L” 
7GWf3S2 1 7MWBS 1 - 1 - 1 - 1 420 

3 1 Y 

1 7MW8; 
. 

1 - - 200 111 I ND 1 Y 

260 2000 2000 1000 2.0 - 183 N 
-, 260 2000 2000 1000 N 

7GW3D 7MW3D 73 4 4 4 4 0.33 - 0.41 N 
7GW3D 7MW3D 330 - - 630 93-126 N 

‘GW3D DISS 7MW3D 330 - - 630 N 
3nfial--7MW? 7MWW ” 

19-6 N 
Cobalt, Filtered l/18 136 J 13.6 J 3- 11.4 136 / 7GW2S DISS 7MW2S 1 220 - - 420 N 

I I I I (2) I (3) I (4) I Protection 1 Protection I (6) 1 (7) 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 7 - TORPEDO SHOPS”’ 
BASEWIDE GROUNDWATER OPERABLE UNlT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

4nalyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number -T- Level Groundwater Surface Water Range COPC? 

Copper 
I 

1 7120 1 2.3 

(4) [ Protection 1 Protection I 

1300 %I--: 48 1 16-2160 NW 

1 4.8~21800 N(B’ 

I b.,(B) 

20/20 1 923 J( 18200 

Sodium 1 2Ol20 1 3250 JI 194ooO 1 - 
Sodium. Filtered 18/18 1 3240 JI 21?000 1 

I-4 

1 - 264 Y 

‘VIlDLUlDD I INlVV113i - N 
7GW3D 1 7MW3D 1 - 1 - 1 - 654 - 5810 N’9’ 

I 

TOTAL PETROLEUM HYDROCARBONS (ugll) 

IOil & Grease 1 m- 500 600 1 7GW31 NA NW1 

T”U I O,Cl I NA 1 Y 1 I l-n 

MISCELLANEOUS 
PARAMETERS=&&) I , I”” , 8-v” 

IChernjcal OxDen Demand I 1i4 I 22 I 22 I 10 ! 22 ! 7~~3f~-2 ! 7M* 

7GW3D 7MW3D I I 290 - 17900 

NIOSZDISS 7MW10S - 
NW 

)690-7MW3 7MW3S Y 

3160~97700 NW 

IZinc 12/20 1 64 JI 765 1100. ! 5000 I - I 5000 I 123 1 45-445 1 N 
I I 

13D - NA $0) 
Hardness As CaC03 la/l8 20 190 120 7GW3D 7MW3D - NA NW’ 
Hardness As CaC03, Filtered 414 18 152 152 7GW6S DISS 7MW6S - NA NUOI 
Total Phosphorus 2l4 0.22 3 61 01 3.61 7GW3D 7MW3D 

- NA NW) 
Total Suspended Solids 4i4 3 7840 7840 7GW3D 7MW3D 

- NA NW’ 

1 Includes samples 120690-7MW2, 120690-7MW3,7GWlOS, 7GW10S DISS, 7GWlOS-2,7GWlOS2DISS, 7GWllS. 7GWllS DISS, 7GWl lS-2,7GWllS2DISS, 7GWZS, 7GW2S DISS, 7GWZS2. 
7GWZSZDISS, 7GW3D. 7GW3D DISS. 7GW3D-2, 7GW3DZDISS, 7GW3S, 7GW3S DISS. 7GW3S-2. 7GW3S-Z-D, 7GW3SZDISS. 7GW3SZDISS-D, 7GW5S, 7GW5.S DISS. 7GW5S-2, 7GW5SZDISS, 
‘GW6S, 7GW6S DISS, 7GW6S-2, 7GW6S2DISS. ‘GWES, 7GWt3S DISS. 7GW8S-2,7GWESZDISS, 7GW9S 7GW9S DISS. 7GW9S DISS-D. 7GW9S-2. 7GW9.SD, 7GW9SZDISS, 6325.GWOI, 
6325GW03,8325-GW04. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April I, 1998). Tap Water Ingestion Value for noncarcinoyens is based on a target hazard quotient of 0 1 Value for 
carcinogens is based on a cancer risk of 1 E-6. See Table l-3 for further details regarding SUlrOgate VBiEeS 

3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Enviionmental Health. 
5 CTDEP, January 1996 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern, Yes (Y) indicates the maximum concentration exceeds one or more criteria.; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical 
9 Essential nutrient, not evaluated for COPC screening. 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 7 -TORPEDO SHOPS”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Of Concen- Concen- Of Sample Location Screening MCL MCL Standards’5’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

10 Not applicable for COPC screenina 
- Not a&able or Not applicable - 
NA Not analyzed. 
ND Not detected. 



APPENDIX D.10 

COPC SCREENING - GROUNDWATER SAMPLES- 
BEDROCK WELLS, SITE 7 - TORPEDO SHOPS 



COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 7 -TORPEDO SHOPS”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Analyte Frequency Mlnimum Maximum Range 95% UCL Maximum Concentration CCSPC Federal State State Remediation Offsite Wells Select 
of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detectlon tratlon tratlon Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICS @g/L) 
1 ,I ,I-Tnchloroethane 1111 2 J 2 J 5- 10 2 7GW5D2 7MW5D 54 200 200 200 62000 ND N 
4-Methyl-P-pentanone 1111 21 21 10 21 7GW4S 7MW4S 290 - - 350 ND N 
Methylene Chloride 2/11 1 J 1 J 5- 14 1 7GW2D-21 7MW2Dl 4.1 5 5 5 48000 4 N 

7GW5D-2 7MW5D 
Xylenes, Total 1112 1.2 1.2 1 - 10 1.2 6325sGW02 B325-MW2 1200 10000 10000 530 2 N 
SEMIVOLATILE ORGANICS (ugR) 

I i/ii I n7 .rl n7 ./I 35 -an I n7 I 7r.wm I 7Mwm I twnn I - I - I 7nnnn I I tdn I N I Benroic Acid 
Phenol 

- - - - -- - - -.. - . . -- . . - - ---- ----- .- . 
1 l/11 1 0.8 J[ 0.8 JI 10 1 0.8 1 7GW5D 1 7MW5D 1 2200 1 - 1 - 1 4000 1 92000000 1 ND 1 N 

/Lead. Filtered 

2000 [ 2000 1 1000 1 28-183 1 Y 1 

7GW5D I 7MW5D I 73 4 I 4 I 4 I 4 1 033-041 1 N ( 

GW4SPDISSj 7MW4S I 330 - 630 N 
5 5 5 6 1 9 - 26.3 Y 

GWlDPDlSSl 7MWlD 5 5 5 6 Y 

Potassium 

Potassium, Filtered 
Selenium 
Silver 

Sodium 
Sodium, Filtered I 

lllll 821 
IO/IO 778 
ll/ll 21 8 
lO/lO 12.2 
2/11 099 
1111 94 
2/10 20.2 

9/l 1 970 
8110 1080 
3/l 1 12 
l/l 1 5 

7GW5D 
7GW4S2DISS 

7GW5D 
7GW5D DISS 

7GW5D 
7GW5D 

7GW5D DISS 
7GW5D 

7GW4S2DISS 
7GW4S 
7GW5D 

7GW4S-2 
7GW4S2DISS 

7MW5D 
7MWAS 
7MW5D 
7MW5D 
7MW5D 
7MW5D 
7MW5D 

7MW5D 
7MW4S 
7MW4S 
7MW5D 
7MW4S 

7MW4S 

654 - 5810 

0.89 - 2130 

2 - 5.8 
3160 - 97700 





COPC SCREENING - GROUNDWATER SAMPLES- 
OVERBURDEN WELLS, SITE 14 - OBDANE 



COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 14 - OBDANE”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration cow Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standardst5’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

VOLATILE ORGANICS (ug/L) 
[Carbon Disulfide 1 l/2 1 1 JI 1 Jj 10 ) 1 1 14GWlS jI4MWlSI 100 1 - 1 - 1 700 I ND 1 N 1 

SEMIVOLATILE ORGANICS (ug/L) 
I&(2-Ethylhexyl)phthalate I l/2 I 1 JI 1 JI 10 I 1 I 14GWlS2 I14MWlSI 4.8 1 6 1 6 1 2 I 59 I 3 i N 1 

INORGANICS (ugR) 
Aluminum 1 112 [ 171 1 171 1 66 1 171 1 14GWIS jl4MWlSI - 

I 1 l/2 I 2.1 I 2.1 I 5 1 2.1 1 14GWlS DISS I14MW’ 1 Arsenic. Filterec 
- -. -. -- --._ ___ 

I I ?C 1 I 17 0 I I I idr.w*.sr 
I Rarillm I 717 I 355 1393 I _ 

ICalcium 1 2l2 1 4190 I 6600 1 6600 1 14GWlS Il4MWlSI - I 

Calcium, Filtered 1 2/2 1 4430 1 6730 1 1 6730 I14GWlSDlSSI 14MWlSI - I - I-I I N’9’ 

.- . ..^ - l..‘.‘l- I I I M 1 Cobalt 1 l/2 I 7 1 7 I 22.6 I 7 I 14tiWlS-2 I14MWlSI i 

Iron 2i2 1 2260 I 4430 1 4430 1 14GWlS2 j14MWll 

IMagnesium. Filtered 2l2 1 2620 1 3600 

ManQaneSe, Filtered 

Potassium 
Potassium, Filtered 

Sodium 

2l2 1 476 1 779 

2l2 1 4390 I 4510 1 1 4510 I 14GWIS DISS I14MW11 

2/2 1 43800 1 45800 1 

2l2 1 4080 1 4460 1 4460 1 14GWlS 114MWlSj - I - I 290-17900 1 NW 
I I .,.a\ s - 

45800 14GWl S-2 14MWlS - 3160 - 97700 
Sodium, Filtered 1 2i2 1 44000 1 47400 1 47400 14GWlS2DISS 14MWIS - 
Vanadium, Filtered 1 l/2 1 8.9 1 8.9 1 1 8.9 14GW1S DISS 14MWlS 26 50 N 
Zinc 1 112 1 9.1 1 9.1 1 8.1 1 9.1 I 14GWlS Il4b Awls 1100 5000 - 5000 123 4.5 - 445 N 
Tin,. Cil.,,r,-.A I I,? I cc 1 CL; I 19fi 1 IT& I IAGWl.Snl.S.SI 1Ah ..nw1s 1100 5000 - (Llltb, I lllrlr” , I,& , “.l , “..2 , 8 k_” _.- .-.. .- -.--, 5000 123 N 

MISCELLANEOUS PARAMETERS (mg/L) 

IHardness as CaC03 1 2l2 1 24 1 32 1 1 32 1 14GWlS 114MWlSj - 

1 Includes samples 14GWlS, 14GWlS DISS, 14GWlS-2, 14GWlSPDISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 

carcinogens is based on a cancer risk of 1 E-6. 
3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria, Unless otherwise indicated, No (N) Indicates the maxlmum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
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COPC SCREENING - GROUNDWATER SAMPLES- 
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COPC SCREENING - GROUNDWATER SAMPLES-OVERBURDEN WELLS 

SITE 20 - WEAPONS CENTER”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUl 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 
--._... -. _-.. - --- _...--, “. 

l/6 1 0.6 JI 0.6 JI 10 06 1 2WCC 

Arsenic 516 1 49 JI 19.9 JI 5 16 1 2WCGW3S2 
Arsenic, Filtered 1 516 1 31 JI 84 JI 5 74 1 2WCGW3S2DISS ! 2v1 

Barium, Filtered 
Rmvllil trn 

616 1 443 1 210 JI - 1424 1 2WCGWlS2DISS I2R 
A/G 1 A .Ii 1 I 1 Ifi I 7WCGWR%7 I 7u 

Barium 616 1 42.3 1 189 JI - 

Calcium 6/6 1 26500 1 264000 JI - 252667 2WCGW3S2 j2WCMW3S 1 
Calcium, Filtered 1 6/6 1 26400 1 298000 J] - 1 256896 1 2WCGW3S2DISS 12WCMW3S 1 - NW 

416 6 J 38.5 J 2-5 38.5 
l/6 23 J 23 J 2 - 7.9 23 
6/6 13600 J 68000 58216 

~;;lbFiltered 

Nickel 
Nickel, Filtered 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 20 - WEAPONS CENTER”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concert- Concen- of Sample Location Screening MCL MCL Standards@’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 
MISCELLANEOUS PARAMETERS (mg/Lj 

Hardness As CaC03 6/6 1 64 1 4000 1 4000 1 2WCGW3S2 2WCMW3Sl - NA N’lO’ 

Hardness As CaC03, Filtered 2/2 I 125 1 436 1 432 1 2WCGWlS DISS 2WCMWlS 1 - I - I NA NW 

1 Includes samples PWCGWIS, 2WCGWlS DISS, PWCGWlS DISS-D, 2WCGWIS2,2WCGWlS-D, 2WCGWlS2DISS 2WCGW2S 2WCGW2S DISS. 2WCGW2S-2.2WCGW2S2DISS. 2WCGW3S 
2WCGW3S DISS, 2WCGW3S2,2WCGW3S2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1996) Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0 1 Value for 

carcinogens is based on a cancer risk of 1 E-6 
3 Maximum Contaminant Level (USEPA, October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter il Environmental Health 
5 CTDEP. January 1996. 
6 Atlantic, July 1994 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria;. Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
9 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient, not evaluated for COPC screening. 
IO Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 20 - WEAPONS CENTER”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

4 Title 19, Health and Safety, the Public Health Code of the State of Ccnnecticut, Chapter !! Environmental Heafrh. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994 
7 Contaminant of Potential Concern, Yes (Y) indicates tne maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
6 USEPA Region I does not advocate quantitative evaluatron of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES- 
OVERBURDEN WELLS, 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 6 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

Vinyl Chloride 1 I27 5 J 5 J lo-100 5 121890-8MW2S 
121890-8MW3S 

2,4-Dimethylphenol 
P-Methylnaphthalene 13/25 1 J 12 J 10 12 121890.8MW3S 8MW3 150 - - 280 ND N 
2-Methylphenol 7125 3 J 140 10 140 121890-8MW3S 8MW3 180 . - 350 ND N 
4-Bromophenyl Phenyl Ether II25 2 J 2 J 10-50 2 8GWlS 8MWl - ND N 
4-Methylphenol 8l25 4 J 500 10 500 121890-8MW2S 8MW2S - : - Y 
Acenaphthene 12/25 06 J 11 J IO-50 11 121890-8MW2S 8MW2S 220 - _ 420 27000 ND N 
Acenaphthylene 1 I25 0.7 J 0.7 J 10-50 07 8GW6S 8MW6S - Y 
Anthracene 6125 1 J 3 J 10-50 3 8GW3 N 

A .I A Y 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

r Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells 

I 
Of Concen- Concen- Of Sample Location Screening MCL MCL Standards”’ Concentration 

Detection tration tration Nondetects Number Level Groundwater 1 Surface Water Ranae 
(2) (3) (4) Protection Protection (6) 

Naphthalene 15125 2 J 62 10 62 121890-8MW3S 8MW3 150 - - 280 ND 
Phenanthrene 16125 07 J 14 J 10-50 7.5 8GW3/ BMW31 - 

121890-8MW2S 8MW2S 
Phenol 6l25 1 J 26 10-50 26 121890-8MW2S 8MW2S 2200 - - 4000 92ol3oooO ND 
Pyrene 10125 0.5 J 11 10 - 50 11 8GW3 BMW3 110 200 110000 ND 
..--- _... --, “. 

Select 

C&? 
7 

3 N 
Y 

N 
N 

/Calcium 26/25 1 30100 1 360000 1 - 0928 ( 8GW6D-2 1 8MW6D 1 - - 
_- .._ -_-.-- I _...... -I I I I 

Copper, Filtered 12/20 3 1 J 47.8 J 2-3 47 8 8GW6D2DISS 8MW6D I 

Iron 25l25 235 141oclo 141000 8GW7S 8MW7S 

Iron, Filtered 15/20 94.6 88600 17-1100 59292 8GW7S DISS 8MW7S 

Potassium. Filtered 20/20 7580 J 468000 184000 8GW6D DES 8MW6D ! - 
Selenium l/25 7 J 7 J 1 _ 30 7 121890-BMW1 S BMW1 1 18 50 50 50 50 1-41 N 
Silver 2J25 10.5 J 28.7 2-7 287 121890-8MW2S 8MW2S : 100 50 36 n 2-58 Y 
Silver, Filtered l/20 3.5 J 3.5 J 2-3 3.5 8GW6D DISS 8MW6D 1 18 100 50 36 12 N 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 8 - GOSS COVE LANDFILL”’ 
NSB-NLON, GRO TON, CONNECTICUT 

PAGE 3 OF 3 

Concentration 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 
ITPH 1 l/l I 1000 I 1000 I 1 1000 1 SW-8MW4(95) 1 BMW4 1 - 1 - 1 - m II NA 1 Y 1 

. - 

__ 

1 Includes samples 08GW8S 03, OBGWBS DL, 121890-BMWIS, 121890-8MW2S, 121890-8MW3.S 121890-8MW4S, 8GWl.S 8GWlS DISS, 8GWlS2,BGWl.S2-D, 8GWlSPDISS. 8GWlSZDISSD. 8GW2D, 
8GW2D DISS, 8GW2D-2.8GW2D2DISS 8GW2S, 8GW2S DISS, 8GW2S2, 8GW2S2DlSS, 8GW3, 8GW3 DISS, 8GW3-2, 8GW32DISS, 8GW4-2,8GW42DISS, 8GW4S, 8GW4S DISS, 8GW4S DISS-D. 
8GW4SD, 8GWS.S 8GW5S DISS. 8GW5S DISS-D, 6GW5S2,8GW5S-D, 8GW5S2DISS 8GW6D, 8GW6D DISS, 8GW6D-2.8GW6D2DISS 8GW6S, 8GW6S DISS, 8GW6.%2,8GW6S2DlSS, 8GW7S, 
8GW7S DISS. 8GW7S2, 8GW7S2-D. 8GW7S2DISS. 8GW7S2DISSD. 8GW8S. 8GW8S DISS. BGWBS-2.8GWBS2DISS. SW-BMW4 (95). 

2 Based on current USEPA Region III guidance (USEPA Region Ill, April 1, 1998). Tap Waler Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value lor 
. carcinogens is based on a cancer risk of 1 E-6 
3 Maximum Contaminant Level (USEPA. October 1996). 
4 Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health 
5 CTDEP. January 1996. See Table l-3 for further details regarding surrogate and/or calculated values 
6 Atlantic, July 1994 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical 
9 Essential nutrient, not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed 
ND Not detected. 
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APPENDIX D.15 

COPC SCREENING - GROUNDWATER SAMPLES- 
BEDROCK WELLS, 

SITE 8 - GOSS COVE LANDFILL 



Frequency Minimum Maximum Range 95% UCL Maximum Concentration- COPC Federal State State Remediation Offsite Wells Select .-. 
of Concert- Concen- of Sample Location Screening MCL MCL Standards@’ Concentration as 

Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 6 - GOSS COVE LANDFILL”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte 

1 J[ J[ I Xylenes, Total 118 58 58 lo-400 1 58 8GW8D 1 8MW8D 1 1200 1 10000 1 1OOOOI 530 I I 2 N 1 

SEMIVOLATILE ORGANICS (ug/L) 
Benzoic Acid l/2 1 J 1 J 50 1 8GW8D ND N 
Bis(2-Ethylhexyl)phthalate 112 17 17 10 17 8GW8D 59 3 Y 
Phenol l/2 0.8 J 0.8 J IO 0.8 8GW8D 92000000 ND N 
Ihlnmll~LIIFP 1.,-n \ 
II.“““-I.I”s ,“W’L, 

Aluminum 1 2/2 1 5410 1 13700 JI - 1 13700 1 8GW8D-2 1 8MW8D 8) - 

1 
I 260 1 2000 1 2000 1 1000 1 2.8-183 1 N 

1 Arsenic 
Barium 
Barium, Filtered 
Boron 
Boron Filtered 

Cadmium 
Calcium 

2000 1000 N 
630 9.3 - 126 N 

, cl”,? , .v”.T , 7-f.” , IV.7 , ““..“Y Yl”“, “I.I..“Y “I,” 630 N 
1 1 JI 1 JI 2 1 1 1 8GW8D-2 1 8MW8D 1.8 5 5 5 6 1.9 - 26.3 N 

1 2l2 1 36000 1 40800 1 1 40800 1 8GW8D 1 8MW8D - 3110-46000 N’9) 

, 

1 112 

2l2 1 29900 1 35100 1 1 35100 1 8GW8D DISS 1 8MW8C [Calcium, Filtered 

Iron. Filtered l/2 1 99.5 Jj 99.5 JI 17 99.5 I8GW8D DlSS 1 
Lead 1 2/2 1 19.5 1 49.6 JI - 1 49.6 1 8Gy 

IMagnesium 2/2 110100 1 11600 1 1 11600 1 8GW 

Manganese, Filtered 2l2 24.9 J 523 523 8GW8D DISS 8MW8C 
Nickel 112 12.1 12.1 10 12.1 8GW8D-2 8MW8C 

Potassium 2/2 9950 11700 11700 8GW8D-2 8MW8C II -I- -I I 290-17900 I 
I 1 I .*,!3, 

Potassium, Filtered 1 2i2 1 7110 1 7550 1 1 7550 j8GW8D DlSSl 8MW8D 1 - 

Sodium 1 2l2 1 46700 1 53000 1 1 53000 1 8GW8D 1 8MW8D 1 
I r ! - 

N’~’ 
3160 - 97700 NW 

Sodium, Filtered 1 2l2 1 46000 1 50400 1 I 50400 I8GW8D DISS 1 8MW8D 1 - NC91 

Vanadium 1 2l2 1 18.6 1 46.3 Jj - 1 46.3 1 8GW8D-2 1 BMWBD m 
Zinc MWID 11;o 

- 50 33.1 Y 
5000 - 5000 123 4.5 - 445 N 

I 1100 5000 - 5000 123 N 
1 2/2 1 101 Jj 113 1 1 113 1 8GW8D 1 8 

IZinc, Filtered 1 2l2 1 17.5 1 56.4 1 1 56.4 1 8GW8D DISS 1 BMW81 



COPC SCREENING - GROUNDWATER SAMPLES - BEDROCK WELLS 

SITE 8 -GOSS COVE LANDFILL”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maxi&m Concentration COPC Federal State State Remediatlon Offsite Wells Select 

Of Concert- Concert- of Sample Location Screening MCL MCL Standards”’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protection (6) (7) 

1 1 Includes samples OBGWIOS 01. 08GWlOS DL, 08GW8D 03,08GWBD DL 08GW9S Ol108GW9S DL. 8GW8D. 8GW8D DISS. 8GW8D-2.8GW8D2DISS. 
2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1, Value for 

carcinogens is based on a cancer risk of 1 E-6. 
3 Maxinium Contaminant Level. (USEPA, October 1996). See Table l-3 for further details. 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP. January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 

/ 9 Essential nutnent; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 
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COPC SCREENING - GROUNDWATER SAMPLES- 
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COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 15 - SASDA”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte Frequency Minimum Maximum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

Of Concen- Concen- of Sample Location Screening MCL MCL Standardst5’ Concentration as 
Detection tration tration Nondetects Number Level Groundwater Surface Water Range l- COPC? 

---L- 1 I I L-I 
VOLATILE ORGANICS (I&L) 

[Carbon Disulfide 1 l/IO 1 3 JI 3 JI 10 1 3 1 
SEMIVOLATILE ORGANICS (ug/L) 
1,4-Dichlorobenzene l/IO 1 J ! J 10 1 
Bis(2-Ethylhexyl)phthalate 4110 0.6 J 45 10 45 
Di-n-butyl phthalate 4110 0.5 J 0.9 J IO 0.9 

1 (2) 1 (3) ] (4) I Protection I Protection I (6) 1 (7) 1 

15GWlD 115MWlGI 100 1 - [ - 1 700 I I ND 1 N 1 

26000 ND 
59 3 

120000 ND 
Naphthalene 1 l/l0 1 1 Jj 1 JI 10 1 1 I 15GW3S Il5MW3SI 150 1 - 1 - 1 280 I I ND 1 N 
Phenanthrene 1 200 1 0.5 JI 0.6 Jj 10 1 0.6 1 15GW3S 115MW3SI - I - l-l 200 ND 1 Y 

PES ;nCIDE!YPCBs (ugll) 
E tachlor 1 1110 1 0.54 JI 0.54 Jj 0.05 1 0.54 1 15GW3S 115MW3Sfifi e #a I 8 1 0 @a ND 1 Y ] 

Y 
mnn I mnn I I I 3R.lA1 N 

1 -264 1 Y . ,^, 

Potassium 1 lo/IO 1 1550 JI 7020 1 557: 1 15GWlD IlSMWlDI - I 290-17900 1 NW 

Potassium, Filtered 1 lO/lO 1 1500 JI 6640 1 1 5321 115GWlDDiSSI ISMWlDI - 1 - 1 _ 1 I I N’9’ 

. 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 15 - SASDA”’ 
BASEWIDE GROUNDWATER OPERABLE UNIT REMEDIAL INVESTIGATION 

NSB-NLON, GROTON, CONNECTICUT 
PAGE20F2 ’ 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 

Oil & Grease 1 t/2 1 500 1 5M) 1 500 1 500 1 15GWlD 115MWlDI - I I I NA NW) 

MISCELLANEOUS PARAMETERS (mg.k) 

Chemical Oxygen Demand l/l 11 11 11 15GWlS2 15MWlS - NA N’lo’ * 

Hardness as CaC03 1000 36 118 98 15GWlD 15MWlD - NA N”O’ 

Total Suspended Solids 2l2 5 17 17 15GWiS2 15MWlS - NA N”o’ 

1 Includes samples 15GWlD, 15GWlD DISS, 15GWlD2, 15GWlD-2-D, 15GWlDZDISS 15GWlDPDISSD. 15GW1.9 15GWlS DISS, 15GWlS2. 15GWlS2DISS. 15GW2S, 15GW2S DISS, 
15GW2S2 15GW2S2DISS. 15GW3S. 15GW3S DISS 15GW3S2 15GW3S2DISS. lSGW4S 15GW4SDISP. 15GW4S-2.15GW4S2DISS. 

2 Based on current USEPA Region Ill guidance (USEPA Region Ill, April 1, 1998). Tap Water Ingestion Value for noncarcinogens is based on a target hazard quotient of 0.1. Value for 
carcinogens is based on a cancer risk of 1 E-6. 

3 Maximum Contaminant Level. (USEPA, October 1996). 
4 Title 19. Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Environmental Health. 
5 CTDEP, January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one 01’ more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical. 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening. 
- Not available or Not applicable. 
NA Not analyzed. 
ND Not detected. 



APPENDIX D.17 

COPC SCREENING - GROUNDWATER SAMPLES- 
OVERBURDEN WELLS, SITE 23 - FUEL FARM 

(INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK) 



COPC SCREENING - GROUNDWATER SAMPLES - OVERBURDEN WELLS 

SITE 23 -TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)“’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 3 

Analyte Frequency Minimum Maxlmum Range 95% UCL Maximum Concentration COPC Federal State State Remediation Offsite Wells Select 

of Concen- Concen- of Sample Location Screening MCL MCL Standards”’ Concentration as 

Detectlon tratlon tratlon Nondetects Number Level Groundwater Surface Water Range COPC? 
(2) (3) (4) Protection Protection (6) (7) 

ND 1 Y 
I ” 



COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 23 -TANK FARM (INCLUDING SITE 9 - OT-5 OILY WASTEWATER TANK)“) 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 2 OF 3 

Frequency Minimum Maximum Range 95% UCL Maxlmum Concen tratlorl 1 COPC 1 Federal State State Remedlatlon 1 Offsite Wells 

Of Concen- Concen- Of Sample MCL 
Detectlon tratlon tration Nondetects Number 

[ Location ( Swzllng ( MCL 1 Ground~~;darird~@be Water 1 ConE;itlon 

Analyte 

Selenium 8i27 1.65 13.6 2-3 
Sihrer, Filtered 2i4 1.8 2.6 2 
Sodium 27127 5500 134OCCl 62330 SWlW28 (95) 
Sodium, Filtered 4l4 27400 67100 -. - - - - 
Thallium 9127 3.2 7.8’ 1 - 10 3.4 1 T5G1 
Vanadium 20127 1.1 193 1 r .mn I 

Zinc 21127 2.4 207 
1-o 

EEI 
2-9 

IZinc. Filtered 1 4i4 1 2.2 1 4.2 1 
TOTAL PETROLEUM HYDROCARBONS (uq/L) 

Diesel Range Organics WE 210 28M) 2800 OT3GW00702 (961 
Gasoline Range Organics 6/E 10 140 10 140 OT3GWOO702 (96) 
TPH 17/89 500 4920000 500 - 1000 4920000 TETW23 (95) ] 

, 

Select 

as 
COPC? 

C-0 
NW 

Y 
N 
N 

N’W 

NV’ 

N 
NW’ 
pp’ 

Y 
N’9’ 

N’O’ 

Y 
Y 
Y 
Y 
Y 

NW 

NW 

1 HNUS-7 - NA 
1 HNUS-7 - NA 
> 8, NA 

” 

1 HNUS2302-D 1 HNUS-23 1 I 



COPC SCREENING - GROUNDWATER SAMPLES -OVERBURDEN WELLS 

SITE 23 - TANK FARM (INCLUDING SITE 9 - 0 r-6 OILY WASTEWATER TANK)“’ 
NSB-NLON, GROTON, CONNECTICUT 

PAGE 3 OF 3 

Analyte Frequency Mlnlmum Maximum Range 95% UCL Maximum Concentration 

of Concen- Concen- of Sample Location 
Detection tratlon tratlon Nondetects Number 

COPC Federal State State Remediation Offslte Wells Select 

Screening MCL MCL Standards”’ Concentration as 
Level Groundwater Surface Water Range COPC? 

(2) (3) (4) Protection Protectlon (6) (7) _ 

1 Includes Samples ERM-1 (95), ERM-l 1 (95). ERM-13 (95), ERM-14 (95). ERM-15 (95), ERM-17 (95), ERM-19 (95). ERM-2 (95). ERM-5 (95), HNUS22 02, HNUS22 DL, HNUS23 02, HNUS23 02-D. HNUS23 
DL, HNUS24 02. HNUS24 DL. HNUS24 DL-D, LATWOB (95). MW-11 (95). OT-GWOl, OT-GWOl DISS, OT-GWO?, 0;-GW02 DISS, OT-GWOS, OT-GW03 DISS. OT-GW04, OT-GW04 DISS, OT-GWO4.D. 
OT-GWO4-D DISS. OTlTW02901 (96), OTlTW03001 (96). OTlTW03101 (96), OTlTW03102 (96). OT3GW00701 (96), OT3GW00702 (96), OT3TW03201 (96). OT3lW03301 (96), OT3lWO3401 (96), 
OT4TW04001 (96), OT4TWO4201 (96), OT4TW04301 (96), OT4TWO4301-D (96), OT4TWO4302 (96). OT4TWO4401 (96), OTETW03501 (96), OTETW03601 (96), OTETW03701 (96), OTETW03801 (96). 
OTETW03901 (96), OTETWO4801 (96), SWGW23 (95), SWGW24 (95). SWlEMP12 (95). SWlW05 (95), SWlWO6 (95), SWTW07 (95), SW-TWOS (95), SWlWlO (95), SWlWlO-D (95), SWlW13 (95). 
SWTW14 (95). SW-f-W15 (95). SWTVV16 (95). SW-l-W18 (95), SWTWl9 (95), SWTW25 (95). Sv26 (95). SWT’N27 (95), SWTW28 (95). TlGWOl (95), TlGWOI-D (95). TlGW02 (95), TlTWOl (95). 
TlTWO2 (95). TlTWo3 (95). T2GW04 (95). T2GW05 (95). T2TWOl (95). T2TW02 (95), T2T’A’02-D (95), T2TW03 (95). T2TW04 (95). T2TW04A (95). T3GWO6 (95), T3GWO7 (95), T3TW05 (95), 
T3TWO8 (95). T3TW08-D (95), T4GW08 (95), T4GW09 (95). T4TW06 (95). T4TWll (95). TSGWlO (95), T5G’flll (95). T5GWll.D (95), T6GW12 (95). T6W13 (95), T7GW14 (95), T7GW15 (95), 
T7TWOP (95). T7TWO8 (95), TEGW16 (95). TEGW16-D (95), TEGW17 (95), TEGW18 (95). TETW09 (95). TETW20 (95). TETW22 (95), TETW23 (95), TETW24 (95). T9GW20 (95), T9GW21 (95), 
T9GW22 195). T9TWlO (95). T9TWll (95) 

2 Based on current USEPA Region Ill guidance (USEPA Region III, Apnl 1, 1998). Tap Water Ingestion Value for noncarcinogens IS based on a target hazard quotient of 0 1. Value for 
carcinogens is based on a cancer nsk of 1 E-6. 

3 Maximum Contaminant Level (USEPA. October 1996). 
4 Tit& 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter II Envirsnmental Health. See Table 1:3 for further details 
5 CTDEP. January 1996. 
6 Atlantic, July 1994. 
7 Contaminant of Potential Concern; Yes (Y) indicates the maximum concentration exceeds one or more criteria; Unless otherwise indicated, No (N) indicates the maximum does not exceed any 

of the criteria. 
8 USEPA Region I does not advocate quantitative evaluation of this chemical 
9 Essential nutrient; not evaluated for COPC screening. 
10 Not applicable for COPC screening 
- Not available or Not applicable. 
NA Not analyzed 
ND Not detected. 



APPENDIX E 

EXAMPLE BACKGROUND GROUNDWATER CALCULATION 
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CALCULATION WORKSHEET ordr~o. 1e11s (01-w) PAGE -3 OF 61 , 
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Sample Cakuklions Tabk 1 
COEFFICIENTS 4 FOR W TEST OF NORMAIJTY FOR Nd 10 50 



Sample Calculations Table 2 
PERCENTAGE POINTS OF THE W TEST FOR N=3 to 50 

I 4 I 

. . -.. -- 
12 0.805 0.8:; 
13 0.814 0.866 

I n I 0.01 I 0.05 I 
ii 

-.- 
0.902 0.929 

32 0.904 0.930 
33 0.906 0.931 
34 0.908 0.933 
35 0.910 0.934 
36 0.912 0.935 
27 0.914 0.936 

.- I 

At? I 0.9231 0.9431 
ii 0.924 -.--- 0.944 
45 0.926 0.945 
46 0.927 0.945 
47 0.928 0.946 
48 0.929 0.947 

I 49 1 0.9291 0.9 - -47 
I 50 1 0.9301 0.947 



Sample Calculations Table 3 

TOLERANCE FACTORS (K) FOR ONE-SIDED NORMAL TOLERANCE INTERVALS 
WITH CONFIDENCE FACTOR YzO.95 AND COVERAGE P=95% 

I 16 I 2.54 



APPENDIX F 

DESCRIPTION OF POTENTIAL SOURCE AREAS IN THE 

NORTHERN REGION BY NSB-NLON 
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. 5090 
Ser 1600.1111/RDC 

MEMORANDUM 

From: Environmental Department, Code 1602~ 
To: File 

Subj: USE,STORAGE AND DISPOSAL OF HAZARDOUS MATERIALS AND WASTE 
AT NAVAL SUBMARINE BASE NEW LONDON WEAPONS COMPLEX 

Encl: (1) Synopsis of interview with .Naval Submarine Base New 
London Weapons Complex personnel concerning past use, 
storage and disposal of hazardous materials and waste. 

(2) MSDSs for Chemical .Compounds 

1. Enclosure (1) provides anecdotal information on the subject 
topic for the purpose of assessing present day groundwater 
contamination at Naval Submarine Base New London (SUBASENLON). 
Enclosure (2) provides MSDSs for referenced chemical compounds 
used at the Weapons Complex. 

2. i Th,is memorandum will be maintained on file with Installation 
Restoration record4 located at the SUBASENLON Environmental 
Department. I 

I RICHARD CONANT / I 
I Biologist 

I 
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SYNOPSIS OF INTERVIEW 
WITH 

NAVAL SUBMARINE EASE NEW LONDON WEAPONS COMPLEX PERSONNEL 
CONCERNING 

PAST USE,STORAGE AND DISPOSAL OF HAZARDOUS MATERIAL AND WASTE 

1. Richard Conant of the SUBASENLON Environmental Department met 
informally with SUBASENLON Weapons Complex personnel on 6 Dee 00 
to discuss past storage, handling and disposal of hazardous 
material and waste at the NSSF Weapons Complex. The personnel 
interviewed had a collective memory of events at the complex from 
the early 1980's until present day. The following is a review of 
each building site at the Weapons Complex: 

a. Building 325, Torpedo maintenance and overhaul 
facility: Recollection of occasional spills/leaks of 
Otto fuel II(Propylene glycol dinitrate (76%), 2- 
nitrodiphenylamine (1.5%) and di-n-butyl sebacate 
(22.5%)) inside the facility, but no recall of any 
spills outside or adjacent to the building or of.any 
exterior storage of Haz Mat/Haz Waste. Deep sinks in the 
building and all sanitary facilities were connected to 
leach fields located SW of the building from the'time 
the building was constructed in 1951 until the time that 
the building was connected to town of Groton sewer 
system in 1983. The interviewed personnel were not 
stationed at the Weapons. Complex prior to the early 
1980s and could not provide information on disposal of 
any Haz Waste to the leach fields before the building 
was connected to town sanitary in 1983. 

Heating oil stored in a 1000 gallon UST located south 
of Building 325 was determined to be leaking and taking 
on ground water in 1995. The tank was replaced at that 
time, but oil contamination in the tank grave indicated 
that some release to adjacent soils and ground water may 
have occurred over an undetermined period of time. A 
15,000 gallon heating oil UST remains in place at the 
site and supplies heating oil for Building 325. 

b. B-528 located immediately Adjacent to B-325 contained 
Otto fuel reclamation tanks, These tanks underwent full 
RCRA closure in 1999. There was no recollection of any 
major spills in this facility or releases to the 
environment. 
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C. 
4qn tn ~-325: This 12" Otto fuel pipeline from B-."" __ - -_-. 

diameter r!llcr_ile iron aide transferred both virqin and 
fcBP1Z 

r CIC -w__--- -- 

,,,,Lmed 3ttc fuel frbgstorage tanks at B-450-to the 
:orpedo shops in Building 325. There was no recollection 
of pipeline leaks or releases. The existing pipeline is 
partially buried and partially exposed above ground 1 
surface. 

d. B-477 Storage Facility. This storage building is located 
due east of Building 450 and upgradient of Building 325 
via a wide paved access road. This was a general 
enclosed storage area for hazardous materials. Weapons 
personnel can recall storage of steam turbine oil, a 
compound known as PD 680 (dry-cleaning compound), see 
enclosure (2), and 2190, engine lubricant in the 
building. There was recollection of a drum falling over 
and causing a spill, but.apparently there was no release 
from the building and the spill was cleaned up. 

e. Building 450. This building is located immediately north 
and upgradient of Building 325. The building has been 
used in the past for a variety of torpedo maintenance 
functions. The south 'side of the building contained a 
"PAX' machine in a covered open-sided shed that packed 
Otto fuel contaminated PPE and waste into 55-gallon 
drums. The full drums were then stored temporarily a 
designated waste accumulation site adjacent to Building 
477 while awaiting off-site disposal. There was no 
recollection of spills in this area, but there could 
have been some contamination of the surrounding paved 
ground surfaces. 

Immediately south of B-450, there was a three or six 
thousand-gallon tank of Otto fuel in a concrete secondary 
containment. Weapons personnel recollect some spills 
within the secondary containment, but those were promptly 
cleaned up. 

A UST located immediately south of B-450 served as a 
*sump tank" for waste Otto fuel from torpedo maintenance 
operations inside of B-450. There was a ‘major" spill 
from this tank to the surrounding asphalt surface in 1986 
when the UST was overfilled with waste Otto fuel and 
water. Spillage ran downslope on the pavement toward B- 
477, but was reportedly.inte.rcepted and cleaned up before 
it ran off the tarmac to the surrounding soils and grassy 
areas. 

Outside the north side of Building 450, "Haz Flam" 
lockers stored a variety of hazardous materials including 
paints, fr.eon, and 1,1,1 TCE solvent. There was also 
reportedly a PCB transformer situated on a concrete pad 
with no secondary containment. This transformer was 
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changed out in the last ten years with a non-PCB 
transformer. Weapons personnel could recall no spill 
incidents involving the transformer or the Haz Flam 
lockers. 

Torpedo maintenance operations inside B-450 generated 
waste Otto fuel that was drained to the aforementioned 
UST. Solvents use to clean equipment in B-450 consisted 
of Precision Cleaning Solvent and CLP (Cleaner, Lubricant 
and Preservative or "Brake Free"), see enclosure (2). 
Liquid waste solvents may have been disposed of to deep 
sinks leading to the sanitary system or to the Otto fuel 
sump tank. No information was discerned as to whether the 
B-450 sanitary lines were, a'one time tied into the leach 
fields before all of the Weapons Complex was connected to 
town sewer in 1983. 

f. B-524: This building was constructed in 1988 and has 
served primarily as administrative offices for the 
Weapons Complex, although some minor torpedo maintenance 
has been done in the building. Personnel remember that 
Hazardous Materials including paints, thinners, Precision 
Clean Solvent, PD-680 solvent, and Cleaner, Lubricant and 
Preservation (CLP), see enclosure (Z), were stored in 
outside Haz Flam lockers and that some minor quantities 
of hazardous waste were generated at the site. B-524 has 
been connected to the town of Groton sanitary sewer 
system from its construction date. 

I 

Enclosure (II 

. . I. 

-__. .-. 
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DOD Hazardous Materitils Information System 
DOD 6050,5-LR 

AS OF May 1993 
Proprietary Versicn - For U:'.S, Government Use Only 

9150 
. : 010536688 

;;facturerls CAGE: 6P177 
rt No. Indicator: C 
rt Number/Trade Name: BREAK-FREE CLP,LIQUID 

_______^__________--____________I_______--------- ========================------------------------------------------------- 
SHML Data . ===========r============--------- ---------------- ---------====,======E===============---------------- 

.em Status: AUTHORIZED FOR SHIPBOARD USE 
;ML FSC: 9150 
(ML XII%: 010536688 
jsolete NSN: N 
tplaced by NSN: <blank> 
lmenclature: CLEANER,LUBRICXNT 4 
1~: gG - Tech Command, FMSO; Inventory Control Point, Defense General 
~ppl;y Center 
zquisition Advice Code: D 
Jecial hatl. Content Code: T - Toxic 
>ecial Matl. Ident. Code: <blank> 
IML Unit Of Issue: GL - Gallon 
nit Of Measure: <blank> 
Aantity Per Unit: Package: 4 
2elf Life: 7 (36 Months (Type IT Extendable)) 
leif Life Action Code: <blank> 

Of Storage: <blank> 
.fication: BREAK-FREE CL? 

S,,G: 2057 
emarksi <blank> 
='=======-'-'-^----'---------"--'-'---~------------------------------ --------------------__________________I_------------------------- 

Nuclear Water Data 
----------,--------,---------~-------------------------------------------- ---^----------I----------------------------------------------------------- 

This is not a Nuclear Water Chemical NllN, 
-a-- ----^c---------------------------------------------------------------- --c-------_---------___c________________---------------------------------- 

Standard PYS Identification Number Data 
----c--------_------______I_____________-------------------~-------------- ------------------c-________________cc__---------------------------------- 
PIN FSC: 9150 
PIN MIIY: 010536688 . -- 
PIN: 205'7A 
----------------_-c-__________________c_--------------------------------"- ---c---------c------------------------------------------------------- ---mm 

General Information 
-------------------------------------------------------------------------- --------------------c___________________---------------------------------- 
tern Yame: CLEANER,LUBRICANT $,YD PRESERVXTIVE 
anufacturer's Name: SAN/BAR CORP.,EREAK-FREE DIV. 
anufacturer's Street: 9999 YlJIRLAEiD BLVD 
snufacturer's Pa 0. Box: , 
anufacturer's City: IRVINE 
anufacturer's State: CA 
anufactursr's Country: 
3nuf3cturtr’s Zip Code: 92714 . . 

d 

facturcr's Emerz Ph $: 711-353-1900 
tacturer's Info Ph 2: S14-953-i00Q 

lscributor/Vendor ': :: 
istributor/Vecdor $ 5 Cage: 
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;tributor/Vendor $ 2: 
stributor/Vendor # 2 Cage: 
stributor/Vendor i: 3: 

-ibutor/Vendor $ 3 Cage: 
ibutor/Vendor 4 4: 

s,ributor/Vendor + 4 Ca%e: 
fety Data Action Code: 
fety Focal Point: D 
cord No. For Safety Entry: 004 
,t Safety Entries This Stk$: 006 
.atus: SE . 
tt,e MSDS Prepared: OlOCT87 
Lfety Data Review Date: 06FEB69 
apply Item Hanager: CX 
SDS Preparer's Name: 
xparer's Company: 
Toparer's St Or P. 0. BOX: 

reparer's City: 
reparer's State: 
reparer's Zip Code: 
ther MSDS Number: 
SDS Serial Number: BGJGN 
pecification Number: ML-L-63460 
pet Type, Grade, Class: N/K 
azard Characteristic Code: MI 
nit Of Issue: GL 
nit Of Issue Container Qty: 1 GAL 
ype Of Container: POLY BOTTLE 

‘init Weight: 7.50 LB 
;tate License Xumber: 3/R 

et Explosive Weight: 
et PropellPnt Weight-Ammo: X/R 
oast Guard Ammunition Code: 

----__--*------- -c---- ============= ====================Z==EZ==='=================---------------------- 
InRredients/Identity Information 

--~,,,------,---------------------------------------------- ;I==='=========-- ----------------L------------------~----------------"---- 
roprietary: NO . 
ngredient: SYNTHETIC f PARAFF?XIC OILS 

nzredient Sequence Number: 01 
'ercent: t70 ,. .,. 
ngredient Action Code: 
ngredient Focal Point: D .-I. 

.IOSK (RTECS) Number: 100205401 
'AS Xumber: 
lSH.4 PEL: 5 XG/M3 OIL ?lTST 
.CGZH TLV: 5 !4G/y3 OIL HIST 
Ither Recommended Limit: 
.--------i----------'C------------------ 
'roprietary: ?10 

' .ngredient: N-BUTYL ACETATE. (SARA III) 
:nqredient Sequence Number: 02 
'arcent: (3 
:naredient Action Code: 

sdient Focal Point: D 
.i (RTECS) ?iumber: ~F'i3600r30 

:+.a Yumbcr:, 123-86-4 , 
)SHX PEL: 1.50 PP!4/2OO STHL 
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’ . -. 

IH TLV: 150 ppM/ZOdSTEL; 9192 
.er Recommended Limit: 
-------m-d- -______---------- e--B__ 

rietary: INO. 
dient: ~,~,2-TRICHLORO-1,2,2-TRIFL~OROETHANE (FREON 113) (SARA III) 

,,adient Sequence Number: 03 
:cent: <lo 
frcdient Action Code: 
zredient Focal Point: D 
ISH (RTECS) N-umber: KJ4000000 
3 Number: 76-13-l 
HA PEL; lOOOPPM/1250STEL 
GIH TLV: lOOOPPM/1250STEL9192 
her Recommended Limit: ACGIH STEL 1250 ppM 
--_,,__,,,--------------------' 

. 

. 

oprietary: NO 
gredient: METHYL CHLOROFORM (~,~,~-TRIcHL~R~EHA~E) (SARA III) 
.iredient Sequence Number: 04 
went: (20 
kgredient Action Code: 
Igredient Focal Poi,nt: D 
:OSH (RTECS) Number: KJ2975003 
IS Number: il-55-6 
IHA PEL: 350 PPM/450 STEL 
:GIH TLV: 350 PPM/45OSTEL;9192 
;her Recommended Limit: 
--___-_-_---_c___-c----------------- 
roprietary: NO 

-5dient: iSOPROPYL ALCOHOL (S%R.\ ISI) 
:dient Sequence Number: 05 

r&Gent: <5 
nqredient Action Code: 
ngredient Focal Point: D 
fOSH (RTECS) Number: NT8050000 
XS Number: 67-63-O 
SHA PEL: 400 PPM/SOO STEL 
ZGIH TLV: 400 PPM/SOOSTEL;9?92 
ther Recommended Limit: 
--C_____L____-----_-________________ 
roprietary: NO 
ngredient: TRICRESYL PHOSPH.JITE (NIOSH NO BY HMJS- CAS NO 9Y :,iFR) .(cl'/o 
RTHO ISOMER) 
ngredient Sequence Xumber: 06 
ercent: <5 
ngredient Action Code: 
ngrodient Focal Point: D 
IOSH (RTEcS) tiumber: TD0175000 
AS Number: 68952-35-2 
SH?L PEL: ?;OT ESTABLISHED / 
CGIH TLV: NOT ESTABLISHED 
ther Recommended Limit: 

--m--e z======5=====-mr __--_-__-___I__-____------------------------------------- ---,-,--,,-,-------.--~~~'-~------------------------------= 
Physical/Chemical Characteristics . 8 

e ----dc-- --v-----I- ------------c---=---------------- ---=====.====='===I'=r---------- --------_----------c------ w--_--C-_______LC.-- 
cance ,~nd Odor: LIGHT .i:IEEE LIQL’ID, SLIGHT 0DOR 

li,,ing ?oi,nt: ?-kOF/EOtIBP 
eliin Point: <-75F/-53C 
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* , . . 
#or P'ressure (HM Ha/70 Fl: i'J/R 
)or Density (Air=l): 2ah 
!cific Gravit:f: 0.9 

*pasition Temperature: x/R 
ration Rate And Ref: ?3/K 

Lubility In Water: (1% 
rcent Volatiles. ay Volume: N/ii 
;cositP: 
: N/K 
ziioactivity: 
rm (Radioactive yatl): 
qnetism (Milligsuss): 
rrosion Rate (IPY): . 
coignition Temperature: 
_---_----q------e -------=======================E===------ '--'-'========tl=== _-_----------_---_------ 

Fire and Expiosion Hazard Data 
_,_,_,,,--,,--------------------------------=================== ==========---------------------‘---"-------------- 

ash Point: >200F/93C 
ash Pzint &thod: TCC 

Explosive Limit: X/K wer 
*per Explosive Limit: N/E 
:tlnguishinn %edia: CARBOX DiC)IZDE #CRY CHEMICXL,~OA~,W.~TER SPRAY 
recial Fire Fighting Proc: WAR SELF COEiTAI?iED BREATHING X??.4RXTvS. USE 
,TER SPRAY TO DISPERSE UNIGNITED V.4,DORS. 
Iusual Fire And Expl Hazrds: VXPOR IS HHX~IER THXS .UR .UiD W=Y 
:LASHBXCX" FROM IGNITION SOL'RCE. 
..m---------e-w --------_--------__-__I_________________-------------------- ___-I_________---___----------------------------------------------------~- 

Reactzvity Data 
------_-----------_________I____________------------------- :==;======t=,-----------------------------------~- ------_-_-__--------- 

.li?r: YES 
,nd To Xvoid (Stability): BIGB,TE~PE~XT~RES,IQ~ITIO~ SOURCES 
Lterials To Avoid: STRONG OXIDIZERS 
czardous Decomp ?roducts: XORHAL PRODXTS OF COMEL'STIOi\i ?LL:S KYDROGE?; 
%ORIDE,PHOSGE?UZ 
5zardous Poly Occur: ?iO 
onditions To Avoid (Polr): y/R 
----------_---------_____I_ -----------_-_----------------------- -c-c- ---m- --__------------_--------------------------------------------------------- 

Kcal5h Kazarti Data 
====1=======7======1'===========================----------------- --------------------"'===== ---m-c 
DJO-LCSO ?Iixture: X/X 
zute Of Entry - Inhalation: YES -- 
oute Of Entry - Skin: YES 

,. -,. 

oute Of Entry - Ingestion: YES 
ealth Ha2 ,Acute And Chronic: ORODUCT ZS YILDLY 
r rf-rry-,- 7--_YIc, . ~* _ L- .s-. - StDr'ArED HI": OR C?iEB EXPOSURES 
X:,',XGE . 
arcinogenicit:: - ?iT?: ?iO 
srcinonenicity - IARC: NO 
,>rcino<enicity - 0SH.A: 50 

EEN Z?ICONCLLiSIfiE, 
Isns/Symptoms OP 3;erexu: EYE : IRRIT.;TiO?i , SKIS:DRYI?JG,POSSLBLE S'iSTEEIC 
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*, 

‘REYCVE cONTAM'INhTED CLCTHING dr LAUNDER BEFORE REUSE. VATERa INHALED: 
MOVE FROM- c,YPOSURE. INGESTED:DO NOT INDUCE VOMITING. GIVE WXTER XND GET 
DfC.+L .4TTENTION- IF XNY SYMPTOMS PERSIST OR ARE SEVERE,G&T >!EDiCAL 

‘iTION. 
_______________--__I_____________I______~------------ ================t------^-----------------~------------------------------ 

Precautions for Safe Handling and Use 
--em -1-c------ ----_---------___-_-------------------------------- _,_,========------------------------------------------------------------- 

.eps If Mat1 Rtleased/Spiil: WI?E UP OR ABSORB WITH INERT MATERI.4L. STORE 
1 CLOSED CONTAINERS AWAY FROM IGNTTION SOURCES. 
tutralizing Agent: NONE 

.; , 

Lste Disposal gethod: DISPOSE I/r\/W FEDERALSTATELOCAL REGULATIONS. DO 
,T DUMP INTO SEWER,ON GROUND,OR IN WATERSUPPLY,RIVER,STREAM,ETC. HMIS 
iGGESTS INCINERATION. 
yecautions-Handling/Storing: DO NOT STdRE ABOVE 12OP/d9C. DO NOT STORE OR 
jE NEA8 OPEN FLAME. STORE IN WELL VENTILATED AREA. 
;her Precautions: VAPORS ARE HEAVIER THXN XIR. USE CAUTION IN LOW OR 
JCLOSED ARE&S WHERE VAPORS MAY XCCUMULXTE,EXCLUDING OXYGEN THUS CXUSE 
JFFOCATION. USE GOOD SAFETY PRACTICE. 
_________-----------_____________I______---------------------------------- ____Ic--___------------------------------------------------------------~-- 

Control Measures 
---------c-------__-------------------------------------------- 2==5===='==--v- --------------------------------------------- ------------m- 

tspiratary- Protection: USE XIOSX RES?iRATOR r.v'fT?l CXXISTER FOR CRGXNIC 
SPORS WHEN EXPOSED ABOVE TLV. 
rntilation: NORMAL ROOM VENTILXTION EXPECTED TO BE SUFFICIENT. 
rotect,Lve Gloves: RUBBER/PLASTIC 
ye Protection: SAFETY GLASSES 
ther Protective Equipment: GOGGLES QiDiOR RUBBEB/PLXSTiC CLOTHING FGR 
382 WiTH HIGH SPLASH HAZARD. 

.Yy,qienic Practices: USE GOOD CHEMICAL HYGIENE PR;r\CTICE.* 
_, Safety & Xtaith Data: TEL & TLV FOR 0-TRICRESYL PHOSPHATE IS 0.5 

G/?J3(SXIN). ?fFR CLXI!-lS cl"/: ORTHO ISOMER. 
---------------------------------r,-~--~~----------------------------- -------------w- --------------------_________________^__------------------- 

Transportation Data 
----------c-------------------------------------~-----"------------------- _c----------cc------------------------------- ------------_-_-------------- 
rsnsportation Action Code: 
ransportation Focal Point: 3 
rans Data Revie,w Date: 911E4 
OT PSN Code: ZZZ 
OT Proper Shipping Name: NOT REG;:L-rTED FOR THIS MODE OF FRXNS?ORT.\TX~N 
OT Class: N/R 
OT Label: S/R 
.imited Quantity: NO 

.-e 

,OT &lode Indicator: 
dentification Sumter: N/R 
.eportaile,Qt:f - Trans File: \iO 
,OT:'toD Exemption Number: 
1!0 PSN Code: ZZZ 
I-10 Prcper Shipping same: YOT 'nEGUL.-?TED fCR TRIS XGDE OF TR%XSPORTXTLCN 
30 Regulations Page Xumber: ?i/R I 
1!0 UN Xumber: N/R 
!-?O 5'5; Class: ?r;;z 
YO subsiiiar:; Risk Label: !i;R 
'I\TA PS>i Code: ZZZ 

LY 19 Yunber: ?i/R . . . . . 

?roper Shipping Name: ?iOT REGrJZTE'j B‘i THIS !-!ODE QF TRX.\iS?!)RTA’Z’T:~\i 
:X’L ~4 C.3 C iaas : Y/R 
: ,.?T.: 5~tbsl&hr:; Risk Class: \; / R 

. 
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’ . - . 

\ Label: N/R 
71-4 PSN Code: 222 
71-4 Prop* Shipping Name: NOT ZEGULXTED FOR THIS MODE OF 

.TPORTATION 
l-4 Class: N/R 

IL-4 Label: N/R 
71-4 ID Number: N/R 

MMIAC Code: 
h Entry NOS Shipping Name: 
itional Trans Data: 
_--__--_-----------_--- -==============o----- ---""======- -===================== __-__--_---------------- 1 

Disposal Data --a-L- .,m---- --m--m -_--_--__-----_------- ------====2==5=======------ --==I===="=--------------"-'--"-'------------ .------------- 
;posal Data Action Code: 
tposal Data Focal Point: 
;posal Data Review Date: 
: i$ For This Disp Entry: 
2 Disp Entries This Stock+: 
sdfill Ban Item: 

'sposal Supplemental Data: 
t EPA H,az Wst Code Unused: 
t EPk Haz \Jst Name Unused: 
t ETA Haz Wst Char Unused: 
t EPA Acute Hazard Unused: 
d EPA Haz Wst Code UnUsed: 
d EP.4 Haz Wst Name Unused: 
.d EPA Haz Wst Char UnUsed: 
,d EPA Acute Hazard UnUsed: 

'PA Haz Wst Code UnUsed: 
.P.4 iIaz Wst Name UnUseci: 

:a EPA Haz Wst Char L'nUsed: 
:d EPA Acute Hazard TInUsed: 
____________-_______--------------~-------------------------- ---'c"'Lc'== _-__c-___--__--__~_-~~~--~~~~~~~~~-~~~-~~~~~~~~~~-~~"~~-~~~~~~~~~~~~~-~~ 

Label Data 
-------__--____--__-------------------------------- =======================--------------------------------------------------- 

abel Required: YES 
3Ce of Techical Revies;: 24XUG90 
zbel Date: UNDATED 
anufacturer's Label No.: S/R 
sbel Status: D 
xnmon Name of Product: BREAK-FREE CLP, iIQUID$~ST OCT 87) 
hronic Hazard: UNK 
iznal Word: CAUTIOEI! .'~ '.' 
sute Health Hazard-Yone: 

zute Health Hazard-Slizht: X 
cute Health Hazard-Moderate: 
zute Health Hazard-Severe: 
Intact Hazard-?ione: 
sniact Hazard-Slight: X 
ontact Wazard-Moderate: 
gntacc Hazard-Severe: 
Ire l-lazard-Yone: 
Ire Hazard-Slight: :C . 

Hazard-Z-ioderate: 
Hazard-Severe: 

=acriv,-Lty ,!3azard-?ione: - a x 
eacti:;ity Tazard-5linhe: 

, 
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' . se. . 
. - 

activity Hazard-Moderate: 
activity Hazard-Severe: 

COMBUSTkE LI'QUID. CON;rAIWS SYNTHETIC OILS IN Fcial Hazard Precautions: 
CARBON AND ORGANIC SOLVENTS. LIQUID CONTACT MAY CAUSE EYES AND SKIN 
ATION, VAPOR INHALATION HAY CAUSE RESPIRATORY TRACT IRRITATION. MAY 

.,,42 DIZZINESS, LIGHT HEADEDNESS, POSSIBLE CNS DEPRESSION .'HARMFUL IF 
'ALLOWED. GET MEDICAL ASSISTANCE IF SYMPTOMS PERSIST, AVOID CONTACT WITH 
:IN AND CLOTHING. KEEP CONTAINERS TIGHTLY CLOSED WHEN NOT IN USE. KEEP 
iAY FROM OXIDIZERS, HEAT AND ALL SOURCES OF IGNITIO?l. IN CASE OF FIRE, USE 
.TER SPRAY, FOAM, DRY CHEMICAL, OR CARBON DIOXIDE. USE IN WELL VENTILATED 
!EA. DO NOT FLUSH SPILLED MATERIAL TO SEWER. DISP.OSE OF EMPTY BOTTLES AS 
,ZARDOUS MATL. 
l otect Eye: X 
Totect Skin: X 
yotect Respiratory: X 
'g's Name From Label: SAN/BAR CORP BREAK-FREE DIVISION. 
!k's Street From Label: 9999 MUIRLAND BLVD 
fg's P.0. Box From Label.: 
?g's City From Label: IRVINE 
la's State From Label: CA 
'g's Zip Code From Label: 92714 
en's C6untry From Label: US 
nergency Ph, No. From Label: 711-953-1900 
Ear Procured: 

-- 

, 
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MSDS Safety Information 

FSC: 6850 NHN: 00-274-5421 MSDS Date: 07/20/1994 MSDS NWC BQXSD 

’ Submitter: D DG Tech Review: 1 l/24/1997 StatuJcD: c 

Product 84044 SHELL SOL 142HT (SUR DlW(PD680 ‘mrpE n) MFN: 02 
ID: 

Article: N Kit Part: N PO-MO 
Responsible Par@ Cage: 54527 

Name: SHELL OIL COMPANY 

Address: 1 SHELL PLAZA Box: 2463 

City: HOUSTON state: TX zip: 77001 

country: us 
Info Phone Number: 713~241-4819/4141/222 FAX-651 1 

Emergency Phone Namber: 800-42693OO(CHEMTRJXy713-473-9461 
Preparer’s Name: JCWILLETT 

Proprietary Iud: N Review Iud: Y 
Published: Y Special Project CD: N 

Preparer Co. when other than Responsible Par@ CO, 

Cage: 54527 Assigned Ind: N 
Nnmc: SHELL OIL ‘COMPANY 

Address 
City: HOUSTON 

Box: 2463 
Zip: 77210 

Contrsctor Summary 

Cage: OA9L8 Name: HOME OIL COMPANY, INC. 
Address: 3511 N. OfiIO Box: 2609 

Ciiyz WICHITA State:KS Zip: 6720 l-2609 
country: us none: 316-838466313 16-832.12llFAX 

- 

Caga: 54527 Name: SHELL OlL COMPANY 

CityzHOUSTON Stnte:TX 
coontry:us Phone: 800-23 I-6950 

Box: 2463 
zip:77210 

Item Deb&p&on Inionnatiou 

Xtan Manager: S9G 
’ Item Name: DRY CL&WING SOLVENT 

Specification Number: NK ‘Qpe/Grade/C!lau: NK 
Unit of Issue: CN Quastitatlvc Expression: 00000000005GL 

UI Container Qty: NK Type of Container: 



12/21/2000 08:47 6944899 5lJBASE ENVIR PAGE 14/27 

Ingredients 

Cas:64742-88-7 Code: M Rl’ECS#: 1003692SN Code:M 

Name: SHELL SOL 142 HT (COMPLEX COMBINATION OF PREDOMINANTLY 
C9-C12 HYDROCARBONS;EXACT COMFOSI’TTON WILL VARY) 

% Te*t: 100 Environmtatal Wt: 
Other REC Limits: NONE RECOMMENDED 

OsHA PEL: NOT ESTABLISHED Code: M OSHA Code: 
STEb 

AC- ml’: NOT ESTABLISHED Code: M 

EPA Rpt Qty: 

AC-N/P code: 
STEL: 

Omnt Dtpleting Chemical: N 

Etrlth FIturda Data 

LD50 Lao Mlxtnrt ORAL RAT LDSO >2SMG/KG (SIMILAR PRODUCT) 
Route Of Entry Inds - Inbalation:YES skin: YES Ingestion: YES , 

Carcinogenicity lads - NTP:NO IARC: NO 0SHA:NO 

Htaltb Hazarris Aate And Chronic 
EYE:LIQ PRACTICALLY NON4RRIT.SK.TN:WQ SLIGHILY lRIUT,FROL’REP CONTACT CAN 
RESULT IN DEFATllNG,DRYING OF SKIN RESULmG M IRRIT,DERM.xNHAL:VAp MAY 
CAUSE IRRIT TO NOSE/TIiROAT/RESP TRACT.HIGH VAPOR CONCEN MAY RESULT IN 
CNS DEPRESSJNGEST3fAY RESULT IN VOMT,ASPWUTON OF VOMITUS INTO LUNGS 
AVOIDED EVEN SM QUANT(SUPPLE) 

Explanation Of Carcinogtnicity 
NOT A CARCINOGEN. 

Signs And Symptionr Of Ovonxposure 
IRRIT AS NOTED ABOVE-EARLY TO MODERATE CNS DEPRESS EVIDENCED BY 
GIDDlNESS,HEAD,DIZZ,NAU.IN EXTREME CASES UNCOSNC,DEATH MAY 
OCCLJkASPIRArrON PNEUMONlTIS MAY BE EVIDENCED BY COUG,LABOR 
BREATJNG,CYANOSIS(SH SKIN);SEVERE CASES DEA’IXMAY OCC UR. 

Medical Cond Aggravated By Expoesrt 
PRE-EXISTING EYE,SKIN,RESPIRATORY DISORDERS MAY BE AGGRAVATED BY EXPO 
l-0 ‘IHIS PRODUCT. 

. 

EYEfLUSH W/F’LEN-IY OF WATER FOR lSMINS,HOLDING EYELXDS OPN.GET MED 
AT7NSKlN:REMOVE CON7AM CLOTH/SOES.FOUSH W/WATBR,.I’OLLOW BY WASH 
W/SOAP/WATERIRRl’T OCCURS GET MED AlTNJNHA:REMOVE’TO FRESH A&BREATH 
DIFFI PROVIDE 0XY;NOT BREATH GIVE ART RESPJNGESTDOT INDUCE VOMITJF 
OCCU.RS SPONT KEEP HEAD BELOW HIPS TO PREVENT @PIRATION OF LIQ INTO 
LUNGS.GET MED A7TN.NOl-E TO DR:~2.OML/KG INGEST’,VO~(SUPPL) 

Spill Release Proceduns 
CAUT-C&BUSTLG;R POT IGN SOURCE&WEAR AFPROP RESrPORT 
CLOTH.SHuTOFF SOURCE W/RISK.DI~CONTAlN.REMOVE W/VACUUM lRUCICS/FUMF 
TO STORAGEMLVAGE VE!5SJ%.SOAKUP RESIDUFZ 
W/ABSORBBNT(CLAY.SA,SUlTABLE MATL).PL.AC!E IN NON LJ%K CNl?dR,sEAL TfGH 
TO-=) 

. . . . 
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Neutraliziag Agent 

SPILLZ’ROPER DISPO.SM;TAKEUP W/ABSORBEiTjLACE M NONLEAR CNTNR FOR 
PROPER DISPO 

waste Dirpo6al Mkhoris 

UNDER EPA-CWA PROD CLASSLFIED AS OIL UNDER SEC 3 1 I .SPILLS INTO&%D TO SURF 
H2o THAT CAUSE SHEEN MUST BE REPORTED TO NAT RESP CNTR BOO-424-8802PROD 
WASTE NOT HA2 BY RCRA.PLACE W APPROP DISPO FACE1 ICW LOC REGS. 

Handling And Storage Precautions 
KEEP LIQ/VAP AWAY FRM HEAT/SPARK.@LAME.SURF SUFFFI HOT MAY IGN LIQ IN 
ABSENCE OF IGN SOURCEEXT PILOTLH-E,CIGARETT’ES;RN OFF IGN SOURCE (G= 
PREC) 

Other Precautions 
PRIORTO USEtI’IL VAF GGNE.VpS MAY AC WVEL TO IGNSOURCE DISTANT 
FRM HPNLG SI’I’EFLASHFIRE RESULTKEEP CNTNR CLSD WHEN NOT INUSEUSE 
W/ADEQU VENTLCNTNR CONTAIN EP?UO VAJ’ EVEN 
EMPTIED.DONKUT/DRSLJJGRIND~TC ON/NEAR CN-fNR.GROUNDiBOND 

Fire and Explosion Heurd !afonnation 

’ Flash Point M&hod: TCC 
Flash Polat: Flash Point Text: 145F,63C 

Autoignition Temp: Autoigsitioo Temp Teak Np 
Lower Limits: 1 Upper Limits: 7 

ExtingUiShing Me&a 
USE WATER FOG,FOAM,DRY CI-lEMTCAL,C02.DONT USE DIRECT STREAM OF 
WATERFRODUCT W&L FLOAT & CAN BE REIGN ON SURF OF WATER. 

Fire Fighting Procedure6 
CAUT-COMBUST.DON’T ENTER CONF FIRE SPACE W/O FULL BUNKER 
GEAR(HELMET,FCSHIELD,BUNRER COAT,GLOV,RUBB BOOTS)INCLUDE +PRESS MOSH 
APPROV SCBA.COOL FIRE EXPO (SUPPL) 

Unusual Fim/Explosioo F&ward 
CNTNR EXPO TO INTENSE HEAT FRM FIRES SHOULD BE COOL W/%?O-PREVENT VAF 
PRESSUE BUILDUP RESULT IN RUPTURBCNTNR AREA EXPO TG DWC’T FLAME CONTACT 
SHOULD (SUPPLE) 

Control Mensures r 

Respiratory Protection 
AVOID PROLIREP VAP BREATH.lF IEXPO MAY/DOES EXCEED OCCUPAT EXPO 
LJMlTS USE MOSH-APPROV RESP TO PREVENT OVEREXPOJAW 29CFR1910.134 USE 
EXTHER ATMOSPHEROSUPP RESP OR AIR-PURXFY RESP FOR ORGANIC VAPORS. 

Ventilation 
USE EXPLQ-PROOF K’ENlBUTION AS REQUIRED TO CONTROL VAPOR CONCZN. 

Protective Glo;is .’ ; ” 
CHEM-RESIST GLVOES-NI’DULE MAT-L. 

Eye Protection 
SAP GLASSES OR GOGG AS APPROPRIATE. 

Other Protective Equipment 
OTHER CLOTHING AS REQUIRJ3D TO M-IN CONTACTNITlULE MATLSTATIC ELECTR 
MAY ACCUMULATE,C!REATE FIRE HA2 
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Work Hygienic Practicer 

a DRY CONTAM CJ.0’I’l-I lN WELL VENTI AREA THEN LAUNDER BEF REUSE-WASH 
W/sO~k’/H20 BEF EAT/DRINK!SMO~COS~~C~SE TOILET. 

Supplcmentml Safety and Health 
FTRE/-JZ?CPLO:COOL W/LG HZ0 QUAN’r-PREVENT SmUCTuRE WEAK. 
FIREFIGHT:CNTNR W/H20. HEALTH:MAY RESULT IN ASPIflA PNEUITIS. 
1 STADHASNT OCCUI&EMESIS SHOULD BE INDUCE W/SUPERVISXON.KEEP VICTIMS 
HEAD BEL HIPS-PREVENT ASPIRA.SYh’fTP(LOSS OF GAG REFLEX, 
CONVULS,UNCONS)OCCUR BEF EMESIS GASTRIC LAVAGE W/CUFF ENDOTRACEAL 
TUBE CONSIDER 

Physical/Chemical Propertim 

HCC: V4 NRC/State ISIC No: N/R 
Net Prop WT For Ammo: N/R 

Bolliag Point: B.P. Texk 35OF.177C 
MelUFremze Pk M.PfF.P Text: N/AVAl 
Decomp Temp: Decomp Test: NP 

Vapor Pres: ~5 @l 10F Vapor Density: 5.3 
Vollltilr org Content %: Spec Gravi@ 0.79 

VOC PouuddGaUou: PII:NP 
VOC Grams/Liter: VkJCOsi~: m 

Evmporatioo Rate & Reference: 0.03, BUTYL ACETATE==1 
Solubility in Water: NEGLIGIBLE 

Appearance and Odor: LIGHT COLORED LIQUID, HYDROCARBON ODOR 
Percent VolatUes by Volume: NP cOtTO6iOU~tc:~ 

Reactivity Data 1 

Stmbility Indicator: YES 
Stability Conditioq To Avoid: AVOID HEATJLAME AND CONTACT 

WKI’RONG O?ClDIZlNG AGENTS. 
Materid To Avoid: STRONG OXIDIZING. AGENTS. 

EhWdOII6 Decomposltlon Products: CARBON MONOXIDE AND UNIDENTIFIED 
ORGANIC CMPDS MAY BE FORMED DURING 
COMBUSTION. 

Hazardous PolymerixatIon NO 
Iudicator: 

Conditioru To Avoid NOT APPLICABLE 
Polymerisation: 

Toxicological Information T 

Toxicological Infonmntion:N/F’ 

Ecological Iuformation 

. . . . . ,. 
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MSDS Transport Information 

Transport InformaUon:N/P 

Regulatory Informatioa 

Sara Title III Information: N/P 
Federal Regulatory Iufonuatfon: NfP 

Stats Regulatory Information: N/P 

Other Information 

Other N/P 
Information: 

This information is formulated for use by elements of the Department of Defense. The Unlted States of America in DO 
#manner whatsoever expressly or implied warrants, statce, or intends said information to have any spplication, ose or 
vtabilty by or to nny person or persons outside the Department of Defense nor any person or persons contracting with 
any iastrumentality of the United Rater of America and dlsclnims a11 liability for such USC. Any person utiliig this 
instruction who la not a military or civillan employee of the United States of America should seek competent 
professional advice to verib and assume responsibility for the suitability of this information to their prrticobr’ 
situstlon regardless of similarity to a corresponding Department of Defense or other government situation. 

. 

. 

I 

.~--.--_ .-.--- . .- 
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MANUFACOOR: 
Mn1a4tepharsoll cbmlid 
ctlolge Wetbingtoa Eighway 
Danbuq, COM. 06810 

, hftdiall Emtrgtncy phont: 
(203) 7974212 

Transpotition Eme!rgalcy phone: .. . - ” 
. (aoo) at-9300 

. . . ‘,,::, .L.:y:~ 
.: 

. 

BoiIing Point (OF): 909%2?C 

DtMity: 1.23 #Ice u 77=F 

pE lnformtioa: N.A. 
. . 

I 
I 

Form: Liquid ’ 

Colot CoIorlerr 

Percent VoIa& ‘by Volume: 100 

Eqckation Rate (CC1431): >I 

I 

Ap+ a- - 

I 

O&k Faint Etheral * 

CAS No.: 
17 17#M 
124-38-9 

Applwxilnate 
9l 
'3 

%: 

‘3 .’ i 
4. 

1 
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I i 

/ 

Shbility: Srrble at Ilord r+mpurnucs and amditions’ of skmgt. Homvtr. chtproduct iauau8blo 
. . to high’ &&cntum (> 175-F) md fh~. 

. 
i 

~mipatibility: w wj& au,+, ctdu molcar* ritva, Sl0Wly reletsing SayU’ rraouafs of 

toxic unsafumtu, induding vinylidta chloride which w for& tn txplotivt 
per&& if exposed lo rir- I 

palyrn~tioa: wii not acur. ’ , 

mh Point: None. Merhad: CC 

0 

Autoignition Tenptnture: 61TF13WC Fhmablt Litnits in Ai;, % by Vol.: LEL: 6.4; UEL 1%: 

arr end Explosion: Vapors m huvia tJma rir and mry travel IO I so&t of ignition md flub kttk Avoid 
high ltmpenntura ad sfaic c~cs. Cootainm have PWSU~IS md mqmhm fdief 
dtvicrr. but still my mp~ln uhdcr Firt coaditians. Explosion it pakble. Um m@r rP=Y 
to cool coutrincn. . . 

i 

&tinguMng Medk Wucr spy or fog, ‘hob~l’ fw, d* chedcai or &a dioxjde. 
. 

S+m’nf Fie Fahting Instructian: slop flow of g&i do’ not’ put ouc fur W&SS lezlr cry be sopped miudv. 
a use ~~ spny or fog to pRxa3 the Iirefighttm md IO. u#I coati-. 

I wear sclfccn~cd bmthing rppannu (SCSA). 
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pRfl’KlPAL m RAZARD$ 

Iahalatioa of high ixmccn~~ 
uacoa&usncs, OrdallL hrdiocud Vaf30r duas oxygen dJable for lsea&ing 8ud is 
hmvief than air. I a.. . . . 
Animai Da&: Inhduioa hour LC SO: 6144; pp in WS. 

skin &lsmptiou 1l, so: ~ZJIOOU@~ !$..mbbits. 
oral LD so: >5,OQOmg&g .in. rau. -r-- ’ ’ :: 

, 
3 - 
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Efbca in aaid! fim single ihlatioa crpufer to high doss’ include aaestbcsia aad t&eu; effects 
au kidaty fuacsion. Cdiac sasitizaticm oaurnd in dogs and monkeys. exposed to umaatmiom of 5,000 ppu 
aad above. ,lkpaicd iah&iaa cxpastm of as 10 lO,aQo ppm of HCFC-1416 pmduad muribte 
ht~logid effete ad slight mmnible rlterztioas &I clinical chemiul prr;rmet~~. A single sk& applicui~ 
produced body weight loss, mild ay-thema, pad dightly swoilsa livers. A single high onl dose result& in rlighl 
body tight loss and swdiw livers 

Animal adies to evaluate HCFC-14lb tar potcwial arciaogcnic aad reproductive ‘effkts UR curreatIy 
undermy. Anixml k&g indiutr this compound can product developmcotrl bxiciy but oaly rt makmally 
roxic dose levdr. 

. 

Hipher itchdadou txposon~ to HCFC-illb may l&i to aaesthetic efkcts such as dizincm, bead=& t 
confusion, inaYordiitioa 
cimlaliotL 

of tbc hcqt’s clcrtricaI aciivity with imgular pulse, palpitatioos or iaadquats 
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safety PraautiO~s: Ua with sdicient vmtihiioo b keep employee aposuru ‘below the rerpummdd limit 

hhdPtion: If high amcca~o~s of vqxx inhaled, immediately remove to hsh air. Keep per& ah If not 
bnrthing, give utificial respiritioo. If breathing b difficult, five oxygea. CJI a physic& 

Eye: ImmediiIy flush cya with plmny Of~intlx for a last 15 mimrcr. ’ cdl 1 physi&B. . 

slrin: Fhsh !&in with wstcr bfltr exccsive coutsct. wash ConLMinltcd ci&iag before reuse. 

? 
..a 
onk No spazific iptewetttiot~ ls ~mdiafm3 u tbo wmpouad is ‘sot likely to be hazardous by 

iagestioa.. Huumvw, ausult a pbysiciaa if uscsry. . 

ON TNFORMA~~ . 

GuKipuy Appliiblc Control Masum: Use rvith suficicot valtiluion to keep empfoyeo cxpoutn Wow the 

p=ml ha!ctive Equiptnatk Butyl rubber plova 
Adapt0 vmtilatioa 

. 
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. 9 . a 
e: . PrsposAL INFoRMAnoN, j 

.i 
/ 

Aquatic Toxicity: N.A. 

? 

thste Disposal: campiy with fey. state sad tocd icgdrtions. Da Oat plulctan or itla u8l. 

~&..jNFoRMA-rIONt j r w- mm 

ptop= shipping Nunc: Comprr?yed ‘Gai, N.O.S. c -* ,. 
I (Catha Dioxide) 

r-,- 

.HazardcIpEs: Non-mlc Gzt.5 - 
UNk I 1956 : 
DOTfIATA LpM: Nodl”mnahIo GM 

. ADDmONAL . INFORMBpON, . 

Aaosoit, iIoa-~te N.O.S. 

Non-Flammable tu, 2 
1950 
Noa-FirdIe GM 

I 

stotage Conditiorrs: Do not store ncu axcu of hut, in direct suaiight or when lcmpaatu~ exczcd 
12VF149T. Rnwc seek m shelf lifi of oat year. . 

. NPCA-HMIS Rabttgg. . 

He&h -1. 
. 

Fhnttmbility -0 
Reactivity . -I 
Petsod Prutioa rating to be -@id by user d-ding on use wmditioas. 

. 

* Ill WRD CATAGORTES AND LEt, 

duct 
. 

&mrd a J&z 

Acura Health - Yes Exttynely Hszxdous Subsrmco - No 
cbmaic Health- . - No .CERCLA Hazardous Substance - No . . . . 
Fii Hsmd 1 - No \ Toxic cbemicais --No 
Ructivity Hazefd ,- No 
PTessumm - Ya 

I 
. 

Rrson Rapdbk JaaM .sbffo 
nGllerslphalson amnial ,company, Inc 
George wuhittgtmt EIighwey 
Dsnb&y, CotumSaa 06810 U.S.A. 
“03) 7434447 

/. 
3’ 

l . 4 
. 

1 
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b. ,e - ’ mTERfAL SAFEX’Y DA’M SHEET FOR U.S.A. AND CANADA 
‘l!g.fiyy~: .* ; 

~-&‘z::‘,.; - ‘;“’ .,, ::,‘ . 

I 
SECTXONI-PRODUCTINFORMATION 

.*;- . . . . . > 
'$1::; ._ '2 : :. 

!Wety-Klcm Corp. - 777 Big Timber Road - E&in, IL, U.S.A. 6Ol23 
Safety-Klea Canada Inc - 3090 Blvd. IA Cam&our - Suite 300 - Chomcdy l&al Qucbcc, Cana& H7T A_ _. 

Far Pruduct Tehniml Information Call X2-6942700 (U.S.A.); ‘I 

mq- !3w-3634260 (East&m canada); 514-686-2040 (westem pmrinca/Call coilest) ‘. 

lcgotlR EBisEGsucY niuPIiONS AfeofcuL TRANSWRTAlZON: 

lDAWl7lY~DE NAME): S&#xrY-KLEEN 105 SOLVENT 
SYNONYMS: PETROLETJMDISTILLATES, PEX’ROLEUMN~ 

MINE&U SPIRITS, STODDARD SOLVENT 

SR PART NUMBER: 6617 

FMLLY/cRrudCXL NAME.- HYDROCARBON SOLVENT 

PRODUCT USAGE: SOLVENT FOR CLEANING AND DEGiEASINC PARTS 

SECTION II - HAZARDOUS COMPONENTS 

iif 
-7 

gvrJaNY%f XdL -6 

FUUWUhUSOlVUU 
UP- 

of c9-cll smudy 
EIydmc8rbOnA) 

ca+ Amauicr 

7oitlaE 

l xylcnc 

MilwYAi spilila 

as..0 6474141-9 Loo l - NAV. loo l - NAV. > sow== 3400” 

12.0 Mix!un NAV. NAV. NAV. NAV. N.Av. N.AV. 

0.3 lOHI- loo 150 loo Ii0 ,sooo 4400 

1.0 13%a7 Ia0 IS0 100 150 4300 5ow 

’ O&Rat LDSO (mg/kg) 
b hih&ioelL~ WO @pm/4 how) 
’ fnhhlion-RAL Lctr @pm/4 hours) 

SK 105 Sokcal: Rcvirion 1Z.W: Fom PM No. 82310 - Pap I of3 
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&mXoN III - PHYSICALDATA 
, . 

. . 
Combustible liquid, clear, green, with chupcrcriaic hydroabon odor. 

plot available. 

304-435’F (1%224.c). 

. 

fB 

vApoR PRESSURE: 2 mm Kg at 68-F (2o*q. 

Not available. 

f 
i voLm=: 
4 
. ‘I VOUllLE ORGANIC COMPOUNDS: 
, DEN=: 

i VAPOR DHWTY: 
i 

pR: 

SPECrnC ORAm: 

0.1 (Buy1 Aatatc = I). 
. 

99.9% 

6.4 to 6.7 1bdga.k 770 to SW g/l 

Nat wnilable. 

4.9 (Air = 1). 

Negligible. 

Not applicable. 

0.77 to 0.80 at 60160.F (16116’c) (water = 1). 

cOliFlTURNTOF WATERIOXL 
DHlXD3IIIIO~: 

_ kioLEC~ WEZGRT: 142 (ApprodmPtcly. t% ‘F. .w 
SECTION Iv - FIRE AyXX@iQSXON HAZARD DATA 

\ 
‘F (41’0 SEIA 

Not availablt. 

I 

: AUTOIGNITION TEMPIRATVRE: 

hucrials mist be moduatcly hated b&Fe igllition can axut. 

LOWER: 0.7 Vol. % UPPER: 6.0 Vol. % 

Deaa+ion and combustioqxoducts way be roxic. Heatedum~ 
m8yNpnae,cxplodeorbetbrownintathc8ir. VaporsarahuvierUMa 
airaadmrytnvelgrcatdiimacutoign.itiansourccandfluhback. Not . ~SttaitivC to tlie&md impact. Mat&al mry be s+tive to St& 
diffbPrgt, which could result in fire or explosion. 

EZfNGC?ISF?lNG MRDU.- Carbon dioxide, form, dry chcmial, wu# (mirt only). . 

. FIRE FltGHTlN~ 
PROCEDUREiJ - sPEc.J!tUi 

NFFA 704 Raring O-2-0 
Ktxp stongt amtqlltra cool with waux spay. use setf-coatained 
bmthing rppuatm (s(38A). 

RUUDOUS COMBUSTION 
PRODUCl3: lhamnl dacompositioa and burning may produce carbon mouoxide. 

. 
.‘j 

t 
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SECTION V - REAcTI[vITy DATA 

PAGE 25/27, 
. :i~~..~;“l.,“:’ 

!*rr - \ ‘:‘*c’. :. (. . 
..“..‘+.,‘: :,-, : ,; . :: , . 

SlxmLnx stable all&r nord mtpu=ms d prrynrrcs, #& Mtd,;$,:s; . . 

wrter. “55 ‘,y. .: I 

@ 

,..q.‘. -. : ., 
.;., 

mw.m~~zllUUTY (MATERULS AND hi- 
.: 

CONDnTONS ZU AVOIDI: Avoid orididng agut% h, Spytr and high mm. 
0. 

lZU4RDOUS POLYiUERlZtiTION: Notknoumtoosor-‘kaomd ttaqmmm mdpresal= (I-. 

iiUARDOUS DECOMPOSllTON 
PRODUCZQ Nody amt. 

I 
SECTION VI - HEALTE HiUARD DATA AND TOXICOLOGICAL pRopb3RTIEs I 

PR2.Y ROUZES OFEXPOSURE Eye d s&in contw; inhdath. 
ExPosuRRtlMIIs= seesu%iorAII. 
SlGNSAND SyMproM OF EXPOSURE 

S&h Pmlwgui or rcpeakd cantact tads to rcmwc skin oils, possibly leading to initatioa aa 
dctmatitis. No sigoifiunr S&I absorption hazard. 

xahu&Aion (Bvllthing): High coa&a of vapor or mist may be ilTitating~to the fespirntwy tract 
anst hudacflu, tibitlcu, w impid coordiaatioa, 8auKtusia tad may hava orha canal newou 
systaTnsfsectp. 

Ihgasth (Swdhvingj: Iaw order of acute or;rl toxicity. hby cause irfiti of thi throlrt, T 
vomitingandsymptouuofceutnlnavau,systcm~ Aqitatioairimthblun~duringin 

.% 
’ 

0 or vomiting may coudt miId to severe pulamq injury a& poasiily dath 

cERoNzc: Proloogtcl ador reputed skin coatact may cmse drying aad cracking or dermatliis. 

AfEDZCAL CONDRTONS 
AGGRAVATED BY 

Itulivi~ with pm-existing ccntr;rl nwou system dysfunctian UUY IWO F 
LTuscz&~~ty to the efkts of exposure. Contact with skin may agomuapr-xlsmg 

EXPOSURE: . 

CARCXNOGENZClTY: IARC clusifiu chexnkds by their carcinqcoic risk, including a~ Lhat PIG kaow~ 
p&able, or postiblt caahogtns. NTP clssifia chex&ah U tit&r kIlW 
carciaogma of fix which that is a iimittd evidence of UrcinogtttiCity in hlrmnni 1 
saflideot tvideoa of Cucino gcaicity in exp&zntal aim&. 

Ptx&lorotthyttrpe is Ii&d by IARC as a possible cacinogea ad is classifted by N? 
u having limimt evidence of akaogtnjcity in hunker or diciatt evidence 
crrciaogtaicity in wperimenul animals. 

OlliER POTENIIXL 
REAtTR RAZARDS: 

llte following idomation is required by Cawlii WFIMIS rev Initaacy is 
covtrtd in Signs aad Symptoms of Exposure in S&ion VL Thee is au kwa 
httmm scasitimtion or toxicologicaliy synergistic pmduct. Xylme bu V 
artpa* effcctt for reproductive toxicity, omtagcnicity and tarrogmicity, 
SWks idcata Ethylbenzene snd l,l,l-Tricblomethaaa are ex+rncapl teatagw. 

SECTION VII - EMERGE& AND FIRST AID PROCEDURES 

EYES: For direct contrct, flush cyu with water for 15 eutu lifting upper ad Iowtr li 
occuionally. 

d 

If initatioo or redaus fmm expsun to vapors or misu dcvtlOpr, move vir 
aWay fCOm Up- h0 hb dr. Consult physici= if ihtation or &l pCh%S. 

SKZN: Remove ~onr~mimted Clothing. Wash skin &cc with soap and wI1Lcr. If inicuioo or pi 
develops and persists, consult a physician. 

SK IOS Solvet; Rwirion I-AO; Fom Pan No. 82310 - Pam 3 of5 

f’ 
6 

3 : i ‘1 
__--- -.-__- 
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k”EDuRES: 

SRIPPING AND 
&mxuNG 
PRECAUTIONS: 

Use good pmonaI hygieae. Wuh thomqhly wirh soq and water af’ter handling andbake 
uting,dIbkingoruringtobacwpmduc~ rAauldercon-ctotbing~cLurproastiw 
apipwlttie~- 

, 

SECTIONIX-CONTROLMEASURESANDOTHER~~ , 

. . ?;-,*. PROmm ?;-,*. PROmm 

GLOVES: GLOVES: 

RESPIRATORY RESPIRATORY 
PROZECl7ON: PROZECl7ON: 

I OTRERPROl7X27VE 
f EQUIPMENT: 

where thas is likdihwd of spill or jphh, war citamid goggi= and ficdidd. -’ *. 
lauu rhould not be worn. / 

use aitrile or nwprcae gloves to preveat contact with skin. 

UW MOSH/h4SHA-nppmved rcspixatory protative qipwu whcu CoaoQltlatioa of Mpoln 
or mists exccuis pepticable cxpaare limit Dcpcndii ok the airborne 
mspinaor or ges mask with appmprirte uxtxidges and anisexs. 

ccmylntion,usea 
A self- b&g 

appafacus(SCBA)isrrqutadforkrge~andsmergmcies. s&ctiQll and use of 
respiratory pmbctivr equipment should be ia acaxdznce in tha U.S.A. with 0!3HA Gtneni 
I&my staodaxd 29 CFR 1910.134 Md in Canada with CSA Sraldafd z94.eMl982 

Provide loal axhaut or gateal dilution ventilation needed to mrinuinc4nccnmtions0fvapor’ 
or mists below appiicabla txposu limits. .where explosive mixturw may bo praatt$ 
systems de for such locatioos should be used. 

WCrr ~PpropriOie solvent-rcsistaat boots, apron or other pmrsaiva clothing where spilla 4nd 
sphshu UIC po&bIe. A WXUUJ of clean m should bo available in work arw fw kbing 
theeyauldsh. 

I :. 
i SECTXONX-OTHERREGUtATORYINFOBMA~O~ 

i MT PROPER SRXPPIm NAME: P~OLEUMNAPHTXA 

I 

mr cuss: COMBUSKIXE LIQUID 

DOTXDNUUEER: UN1255 I 
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Pmdwctmdmmicchamidarabjwtb3timrepdng~~ 
wlial313ofTitbmoftaasqafmui-mid-A 
0f1986md40cFRPat372 Tsc-mLisbd*~m~: 
sectionRoftiM8terial~~~ . 

Pmduct~thefollowiagphysiaimdlorhcalthhnrds~~: 
da CFB 370.3 (scuioom 311.3l2,of SARA Title RI): . . 

lmAt NAPHIHA,PEIROLmEUM 
Cuss 3.3, UNl255. P.G. IXI 

I@YiWS CUSSIFICXTION: UamB3,OxubwibibleLiq~ 
aau MA. other Toxic Bfkts, voly roxicM8tmiali 
ChaD2&OttuxTdcEffecu,ToxicMuaipl 

I SECTION XI - PREPARATION INF’OlRMM’XON 

PREPARED BY: pr#iuct MsDs (kmdimbr FORM PUT NO. 02310 

ORIGINA&ISSUEDAlE: Suly 20, 1989 REVISED: December 14, 1990 SUPERSEDES: Mueli 12.1990 

. 

I 

- 

IL 

. 
C” .ner , a. . . .--- - - .- ---.- - . AiF 

I a* . L . 
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