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ETC Data for HSL Samples
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1: Cristiana Creek Surface Soil
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DrNAMAC CORPORATION
C H R I S T I A N A CREEK SURFACE SOIL

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
ChIorodibroroomethane
Chloroethane
2-Cnloroethylvinyl ether
Chloroform
D i chIorobromomethane
1,1 -Dichtoroethane
1, 2-0iChloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3-Oichloropropytene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-TriChloroethane
1.1.2-TriChloroethane
Tricrrloroethylene
Vinyl chloride
trans-1,3-Dichtoropcopylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyt ketone
Styrene
Vinyl acetate
m-Xytene
o+p-Xylenes

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSA01
880203
800413

NO
NO
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

5.78
ND
ND
ND
NO
ND
NO
ND
NO
NO
ND

62.5
NO
NO
ND
ND
ND
NO
ND

S CCSSA08
880204
800417

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
NO
ND
ND

27.7
NO
ND
NO
ND
NO
ND
ND
ND
NO
ND

45.3
ND
NO
ND
NO
NO
ND
ND

S CCSS807
880128
BDC338

ND
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND

21.6
ND
ND
ND
ND
NO
ND
NO

S CCSS005
880203
8D0414

ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

7.98
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND

73.1
ND
ND
ND
ND
NO
NO
ND

S CCSSD13
880203
BD0415

NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

7.47
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND

83.8
ND
NO
ND
ND
ND
ND
NO

S CCSSD20
880203
BD0416

ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
ND
ND

8MDL
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
137
ND
ND
NO
ND
ND
ND
ND

S CCSS048
880204
BD0418

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

18.2
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO

41.4
ND
ND
ND
ND
ND
ND
ND
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DYNAMAC CORPORATION
CHRISTIANA CREE< SURFACE SOIL

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
ChIorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Oichloroethylene
1.2-D i chloropropane
cis-1,3-Dichloropropylene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
TetrachIoroethyIene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
trans-1,3-Dichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
m-Xylene
o*p-Xylenes

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSE09
880202
8D0345

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND
ND
ND

7.59
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND

51.0
ND
ND
ND
ND
ND
ND
ND

S CCSSE20
880204
B00419

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
110
ND
ND
ND
NO
NO
NO
ND

S CCSSG08
880203
B00347

NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

7.32
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND

64.2
NO
NO

42.9
ND
ND
ND
ND

S CCSSK08
880203
SD0348

NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

7.89
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

63.3
ND
ND
ND
ND
ND
ND
ND

S CCSSH07
880203
BO 0349

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND

9. OS
ND
NO
ND
ND
NO
ND
ND
ND
ND

69.2
62.7

ND
ND
307
ND
ND
ND
ND

S CCSSI06
880204
BD0420

ND
NO
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND

28.6
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

43.8
ND
ND
ND
ND
NO
ND
ND

S CCSSI12
880203
BD0350

ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

77.2
ND
ND
ND
ND
ND
ND
NO
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:YNAMAC CORPORATION
CREEK SURFACE SOIL

VOLATILE COMPOUNDS
Benzene
Bromcform
Caroon tetrachloride
Chiorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
D i chlorobromomethane
1.1-Dichloroethane
1.2-Dicnloroethane
1,1 -Oichloroethylene
1,2-Dichloropropone
c'i-l,3-Cich.oropropyIene
Etryloerzene
Nethyl bromide
Met-yl chloride
"ethylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1 , 1 , 1 -Tri^ ̂ oroethane
1,1,2-Trichloroethane
T'-ichloroethylene
Vinyl chloride
trans-1,3-DichIoropropyIene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
m-Xylene
o*p-Xylenes

ug/kg
us/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSS126
880205
BD2544

NO
NO
NO
NO
NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

25.4
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

97.0
ND
NO
NO
MO
NO
NO
NO

S CCSSK06
880205
BD2545

NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
NO

NO
ND
ND
ND
NO
NO
ND
ND
108
ND
NO
ND
NO
ND
ND
ND

S CCSSN46
880205
802546

ND
ND
ND
ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO

34.3
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

38.2
NO
NO
ND
NO
NO
ND
ND

S CCSSN55
880202
B00346

ND
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
NO

9.61
NO
ND
NO
ND
ND
ND
NO
NO
NO
NO

61.7
NO
ND
ND
NO
NO
NO
ND

S CCSS008
880 1Z9
BD0344

NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND

33.1
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO

21.1
ND
ND
ND
ND
ND
NO
NO

S CCSSP29
880128
B00339

NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND

27.0
ND
NO
NO
ND
ND
ND
ND
NO
ND
NO

13.9
NO
ND
NO
ND
ND
ND
NO

S CCSSR03
880128
BD0340

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

12.6
NO
NO
ND
ND
ND
ND
ND
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DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

VOLATILE COMPOUNDS
Benzene ug/kg
Bromoform ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chlorodibromoroethane ug/kg
Chloroethane ug/kg
2-Chloroethylvinyl ether ug/kg
Chloroform ug/kg
Dichlorobromotnethane ug/kg
1.1-Dichloroethane ug/kg
1.2-0ichloroethane ug/kg
1.1-Dichloroethylene ug/kg
1.2-Dich.oropropane ug/kg
cis-1,3-Cichloropropylene ug/kg
Ethylbenzene ug/kg
Methyl bromide ug/kg
Methyl chloride ug/kg
Methylene chloride ug/kg
1,1,2,2-Tetrachloroethane ug/kg
Tetrachloroethylene ug/kg
Toluene ug/kg
1,2-Trans-dichloroethylene ug/kg
1.1.1-Trichloroethane ug/kg
1.1.2-Trichloroethane ug/kg
Trichloroethylene ug/kg
Vinyl chloride ug/kg
trans-1,3-Dichloropropylene ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Carbon disulfide ug/kg
Methyl ethyl ketone ug/kg
Methyl -iso-txjtyl ketone ug/kg
Styrene ug/kg
Vinyl acetate ug/kg
ra-Xylene ug/kg
o+p-Xylenes ug/kg

S CCSSR21
880128
BD0341

NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND
ND

24.4
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

s 11.8
ND
ND
ND
ND
ND
ND
ND

S CCSSS11
880129
BD0342

ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND

20.0
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND

17.4
ND
NO
NO
ND
ND
ND
NO

S CCSSX12
880129
BO 0343

ND
ND
ND
ND
ND
'NO
NO
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO

22.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

14.9
ND
ND
ND
NO
ND
ND
ND

o
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OYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

BASE NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene
BenzoCa)anthracene
BenzoCaJpyrene
8enzo(b)fluoranthene
BenzoC ghOpery I ene
BenzoC IOf I uoranth ene
bis(2 -Ch(oroethoxy)methane
bisC2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2•ChI oronaphtha Iene
4-Chlorophenyl phenyl ether
Chrysene
0 i benzoCa,h)anthracene
1,2-Oichlorobenzene
1, 3-Dichlorobenzene
1,4-Dichtorobenzene
3,3'-Dichlorobenzidine
Oiethyl phthalate
Dimethyl phthalate
Di-n-butyl phthatate
2,4-Dinitrotoluene
2,6-0initrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
HexachIorobenzene
HexachIorobutadi ene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichl.orobenzene
2-Methylnaphtha Iene
2-Ni troaniline
3-Nitroaniline
4-Chloroaniline
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

S CCSSA01 S CCSSA08 S CCSSB07 S CCSSD05 S CCSSD13 S CCSSD20 S CCSS048

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880203
BO 0413

ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND

880204
B00417

NO
ND
NO
ND
ND
NO
NO
ND
ND
ND
ND

BMDL
ND
ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND

BMDL
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
ND

880128
BD0338

NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND

880203
BD0414

NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

880203
BD0415

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

BMOL
ND
ND
ND
NO
ND
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
NO
ND
NO
ND
ND
ND
NO
NO

880203
800416

ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND '
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

880204
8D0418

ND
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO

BMOL
NC
NO

ND
NO
ND
NO
ND
NO
NO
ND
ND
NO

BMDL
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

*fl un
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DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

BASE NEUTRAL COMPOUNDS
Acenaptithene
Acenaphthylene
Anthracene
3enzo(a)anthracene
8enzo(a)pyrene
Benzo(b)fluoranthene
BenzoCghi Jperylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis<2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1.2-Oichlorobenzene
1.3-Oichlorobenzene
1, 4-DichIorobenzene
3,3' -Dic-lorobenzidine
Otethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dini trotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
HexachIorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-TrichIorobenzene
2-Methylnaphthalene
2-Nitroaniline
3-Nitroanilirie
4-Chloroaniline
4-Sitroaniline
Benzyl alcohol
Oibenzofuran

S CCSSE09 S CCSSE20 S CCSSG08 S CCSSK08 S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880202
BD0345

ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
ND

580204
BD0419

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND

8MDL
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND

880203
BD0347

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND
ND
NO

880203
B00348

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
NO
ND
NO
ND
ND

BMOL
ND
ND
ND
ND
ND
NO
ND
ND
NO

CCSSH07 S
880203
B00349

ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO

CCSSI06 S
880204
BD0420

NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

6710
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
ND
NO
NO

CCSSI12
880203
BD0350

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO

"3 ND
2 uno

ND
O NO
o N0|_i "u
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OYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

BASE NEUTRAL COMPOUNDS
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
8enzo(b)fluoranthene ug/kg
BenzoCghi)perylene ug/kg
3enzo(k)fluoranthene ug/kg
bts(2-Chloroethoxy)methane ug/kg
bis(2-Chloroethyl) ether ug/kg
bis(2-Chloroisopropyl)ether ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
4-Bromophenyt phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthalene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthracene ug/kg
1.2-Oichlorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Dichlorobenzene ug/kg
3,3'-Oichlorobenzidine ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluen« ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadlene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-c,d)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Methylnaphthalene ug/kg
2-Nitroaniline ug/kg
3-Nitroaniline ug/kg
4-Chloroaniline ug/kg
4-Nitroanitine ug/kg
Benzyl alcohol ug/kg
Dibenzofuran ug/kg

S CCSSI26
880205
BD2544

ND
NO
ND
NO
NO
ND
NO
ND
NO
ND
ND

BMDL
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

S CCSSK06
880205
B02545

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

ND

ND
ND
ND

S CCSSN46
880205
BD2546

ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
NO
NO
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

S CCSSN55
880202
800346

ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND

1350
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

S CCSS008
880129
BD0344

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

BMDL
ND
ND

BMOL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO

S CCSSP29
880128
BD0339

ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

BMDL
NO
ND

BMDL
ND
ND
.NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

S CCSSR03
880128
B00340

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND



DYNAHAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

BASE NEUTRAL COMPOUNDS
Acenaphthene ug/kg
Acenaphthytene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(ghi)perylene ug/kg
8enzo(k)fluoranthene ug/kg
bis(2-Chloroethoxy)methane ug/kg
bis(2-Chloroethyl) ether ug/kg
bis(2-Chloroisopcopyl)ether ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
4-Bromophenyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthalene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysene ug/kg
DibenzoCa,h)anthracene ug/kg
1.2-Oichlorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Dichlorobenzene ug/kg
3,3'-Dichtorobenzidine ug/kg
Oiethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
2,4-Dinitrotoluenc ug/kg
2,6-Dinitrotoluene ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachtorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indenod ,2,3-c,d)pyren« ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine • ug/kg
N-Nitrosodiphenylamine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Methylnaphthalene ug/kg
2-Hitroaniline ug/kg
3 -N i t roan iIi ne ug/kg
4-Chloroaniline ug/kg
4-Nitroaniline ug/kg
Benzyl alcohol ug/kg
Dibenzofuran ug/kg

S CCSSR21
880128
BD0341

ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO

BMDL
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
ND
MO
ND
ND
ND
ND
ND
NO
ND
ND

S CCSSS11
880129
BD0342

NO
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
NO

BMOL
NO
ND
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

S CCSSX12
880129
300343

NO
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND

BHDL
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

oo

COo



DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

ACID COMPOUNDS
2-Chloroptienol
2 , 4 - D i en 1 oroprenol
2, 4-0 i me thy I phenol
4,6-Oinitro-o-cresol
2,4-Dini trophenol
2-Ni trophenol
4-Ni trophenol
p-Chloro-m-cresol
Pentach loroptienol
Phenol
2,4,6-Trichlorophenol
2, H, 5- Trie "ilorophenol
2-Methylphenol
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS
Aldr in
Alpha-8HC
Beta-BHC
Gaima-BHC
Delta-SHC
Chlordane
4,4'-ODT
4,4'-DDE
4,4'-DDD
Dieldrin
Endosulfan I
Endosulfan 1 1
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxid*
Toxaphene
Endrin ketone
Methoxychlor
Aroctor 1242
A roc I or 1254
Aroctor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSA01
880203
BD0413

NO
ND
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
ND
NO
ND

S CCSSA08
880204
B00417

ND
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

S CCSSB07
880128
BO 0338

ND
NO
ND
ND
ND
•NO
ND
ND
NO
NO
ND
ND
NO
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
NO
ND

S CCSSD05
880203
BD0414

ND
ND
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND

ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
ND
ND
ND
NO
ND
ND

S CCSSD13
880203
BD0415

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO-
NO
NO
ND
ND
NO
NO
ND
ND
NO

S CCSSD20
880203
B00416

ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

S CCSSD48
880204
B00418

ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO

ND

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND

"3
»
O

O
O
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DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichlorophenol
2, 4 -Di TO thy I phenol
4,6-0 ini tro-o-cresol
2,4-D ini trophenol
2- Ni trophenol
4-Ni trophenol
p-Chloro-m-cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Methylphenol
4-Methylphenol
Senzoic acid

PESTICIDES AND AROCLORS
Aldrin
Alpha-BHC
aeta-BHC
Gamma-BHC
Oelta-BHC
Chlordane
4,4'-DDT
4,4'-DDE
4,4'-ODO
Dieldrin
Endosulfan I
Endosulfan 11
Endosutfan sulfate
Endr in
Heptachlor
Heptachlor epoxide
Toxaphene
Endr in ketone
Methoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSE09
880202
800345

NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND

ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND

S CCSSE20
880204
BO 0419

ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO

ND
ND
NO
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND

S CCSSG08
880203
800347

NO
NO
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
NO
ND

ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

S CCSSK08
880203
BD0348

ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

S CCSSH07
880203
BD0349

ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND

S CCSSI06
880204
800420

ND
NO
NO
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
ND

S CCSSI12
880203
800350

ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO

o
O

00o
CO



DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichloroptienol
2,4-Dimethylphenol
4,6-Dini tro-o-cresol
2,4-Oini trophenol
2-Nitrophenol
4-Nitrophenol
p-Ch loro-m-cresol
Pent ach I ore-phenol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Methylphenol
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS
Aldrin
Alpha-BHC
Beta-BHC
Gatrma-BHC
Delta-BHC
Chlordane
4,4>-DOT
4,4' -DDE
4, 4'-000
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSS 1 26
880205
BD2544

NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
NO
NO

ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND

S CCSSK06
880205
BD2545

ND
NO
ND
NO
NO
ND
ND
ND
NO
NO
NO
ND
NO
NO
ND

ND
ND
ND
NO
NO
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND

S CCSSN46
880205
BO 2546

ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND

NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND '
ND
NO
ND
ND
ND
ND

S CCSSN55
880202
B00346

ND
NO.
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND

ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND

S CCSS008
880129
800344

ND
ND
ND
NO
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND

8MDL

ND
ND
ND
ND
NO
ND
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO
ND

S CCSSP29
880128
BD0339

ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO
NO
ND

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
NO

S CCSSR03
880128
SD0340

NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

oo
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DYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE SOIL

ACID COMPOUNDS
2-Chlorophenol
2,4-Di chlorophenol
2,4 -D i me thy I phenol
4,6-Dini cro-o-cresol
2,4-Dini trophenol
2-Nitrophenol
4 -Mi trophenol
p-Chloro-m-cresol
Pentachlorophenol
Phenol
2,4, 6-Tri chlorophenol
2,4, 5 -Tri chlorophenol
2-Methylphenol
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS
Aldrin
Alpha-8HC
Beta-BHC
Garma-8HC
Delta-3HC
Chlordane
4,4'-ODT
4,4'-DDE
4,4'-000
D'eldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSR21
880128
800341

NO
MD
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND
ND

NO
ND
ND
ND
NO
ND
NO
ND
ND
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND

S CCSSS11
880129
8D0342

ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO

ND
ND
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND .
ND
NO
ND
NO
NO
NO
ND
NO
ND
NO
NO
NO

S CCSSX12
880129
800343

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

ND
ND
ND
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO

oo
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OYNAMAC CORPORATION
CHRISTIANA CREEK SURFACE 5

RCRA METALS
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND MISC
£ - urn i nun
A-:imony
Beryl I i urn
Calcium
Cobalt
Copper
Iron
Magnes i urn
Manganese
Molybdenum
Nickel
Potassium
Sodium
That tium
Vanadium
Zinc
% Solid
Cyanide, Total

>OIL

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S CCSSA01
880203
800413

2200
142000

BMOL
5600
4000
100

BHOL
SMOL

NO

15200000
NO
170

2780000
9900
19000

20700000
2920000
670000

1600
280000
190000

ND
60000
40000
80.0

ND

S CCSSA08
880204
BD0417

4100
189000

ND
8600
11000

171

BMDL
ND

24400000
ND
230

4470000
11000
40000

30600000
4330000
737000

3000
460000
200000

ND
83000
67000
77.3

NO

S CCSSB07
880128
BD0338

3500
144000

ND
7400
9900
189

BMOL
ND

18800000
ND
210

3290000
9000
27000

22900000
2630000
480000

4700
370000
250000

ND
63000
48000
82.6

ND

S CCSSD05
880203
BD0414

BHOL
148000

ND
4500
5300
BMDL

ND
ND

9650000
ND
100

2340000
5800
11000

14700000
2250000
452000

1400
630000
250000

ND
42000
40000
79.1

NO

S CCSSD13
880203
BD0415

2700
377000

BMDL
8200
8300
123

ND
ND

13100000
ND
230

3520000
13000
24000

28300000
2070000
1980000

2300
410000
200000

ND
74000
50000
81.5

ND

S CCSS020
880203
BD0416

BMDL
125000

ND
5500
3300
BMDL

ND
ND

12800000
ND
190

2340000
9700
20000

25200000
2310000
768000

1500
310000
200000

ND
69000
34000
75.4

ND

S CCSSD48
880204
BD0418

BMDL
128000

ND
5500
8600
148
89

SMDL
ND

8810000
NO
150

2290000
8000
16000

21500000
1540000
667000

BMDL
300000
96000

ND
63000
36000
81.2

MO

oo
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DYNAMAC CORPORATION

RCRA METALS
Arsenic
Barium
Cadmium
Chromi um
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND MISC
Aluminum
Antimony
Beryl I ium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Thai 1 ium
Vanadium
Zinc
\ Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S CCSSE09
880202
BDC345

2300
138000

ND
4800
4900
90

BMDL
ND

9490000
ND
160

2450000
6600
16000

16900000
1720000
520000

1400
310000
190000

NO
49000
33000
80.2

NO

S CCSSE20
880204
300419

8MOL
141000

ND
6600
5100
SMDL

BMOL
ND

13300000
ND
210

2040000
8100
20000

23900000
1620000
510000

-
2300

290000
150000

NO
71000
35000
76.7

NO

S CCSSG08
380203
800347

2700
148000

ND
5600
4700
100

BMDL
8HDL

ND

11600000
ND
240

2860000
8500
19000

34000000
1580000
717000

-
1500

390000
200000

ND
92000
37000
79.8

ND

S CCSSK08
880203
BD0348

BMDL
129000
3MOL
6300
5200
BMOL

BMDL
ND

13600000
ND
180

2960000
7200
17000

20200000
1600000
545000

*

1500
400000
130000

ND
60000
35000
80.9

ND

S CCSSH07
880203
B00349

BMDL
242000

ND
BMDL
6200
BMOL

ND
ND

5680000
ND
180

1400000
BMDL
12000

9630000
2250000
542000

'
BMOL

830000
120000

ND
22000
38000
90.5

ND

S CCSS 1 06
880204
800420

BMOL
47700
BMDL
55000
4000

ND

8MOL
ND

19300000
ND
270

4100000
41000

1180000
48300000
6430000
755000

19000
390000
120000

ND
200000
144000
77.0

NO

S CCSSH2
880203
800350

2000
108000

BMDL
4800
8000
BMDL
BMDL

ND
ND

12200000
ND
140

2460000
8300
16000

19700000
5680000
621000

2100
210000
140000

ND
51000
51000
79.6

NO

oo
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OYNAMAC CORPORATION

CHRISTIANA CREEK SURFACE

RCRA METALS
Arsenic
6 a r i urn
Cadmi in
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND MISC
A I un i num
Antimony
Sery 1 1 i urn
Calcium
Cobalt
Copper
I ron
Magnes i urn
Manganese
Molybdenum
Nickel
Potassium
Sodium
Thai lium
Vanadium
Zinc
X Solid
Cyanide, Total

SOIL

ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S CCSS 1 26
880205
BD2544

2300
134000

NO
9100
5000
88

BMOL
SMDL

ND

16000000
ND
200

2530000
6700
37000

23400000
2290000
600000

2000
350000
130000

NO
67000
43000
77.5

NO

S CCSSK06
880205
BD2545

2400
127000

NO
6000
5900

93
BMDL

NO

13700000
ND
220

2380000
7400
29000

22000000
2400000
561000

ND
BMOL

290000
120000

ND
60000
44000
77.4

NO

S CCSSN46
880205
BD2546

2000
131000

ND
4400
6400
BMOL

BMDL
ND

11500000
ND
210

2260000
6500
18000

17400000
2380000
498000

BMDL
280000
140000

ND
49000
37000
67.8

ND

S CCSSN55
880202
BO 0346

2500
162000

ND
4400
11000
128

SMDL
BMDL

ND

10700000
ND
180

2620000
9100
20000

21000000
1880000
840000

BMOL
290000
160000

ND
73000
37000
81.3

ND

S CCSS008
880129
BO 0344

2400
106000

ND
5400
37000

86

BMDL
ND

7610000
NO
110

3160000
5600
24000

16800000
1850000
434000

1600
210000
130000

ND
45000
46000
83.6

ND

S CCSSP29
880128
B00339

BMDL
174000

ND
6600
4500
BMDL

-

BMDL
ND

12400000
ND
220

3260000
7100
21000

21800000
2080000
587000

1600
270000
140000

NO
63000
36000
78.1

ND

S CCSSR03
880128
B00340

2500
405000

ND
7900
7100
90
ND

BMDL
ND

20100000
ND
210

4310000
10000
23000

28500000
4840000
668000

2800
330000
180000

ND
76000
53000
75.5

ND

o
o

00
o
00



CORPORATION
CHRISTIANA CREEK SURFACE SOIL

RCRA METALS
Arseni c
8 a r i um
C a am i urn
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND HISC
A I um i num
Ap.t i mony
Beryl I ium
Calcium
Cobalt
Copper
I ron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Thai I ium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S CCSSR21
830128
B00341

BMDL
126000

NO
6700
6300
98

3HOL
NO

20200000
NO
180

3790000
8100
22000

24700000
3380000
519000

-
2300

350000
150000

NO
66000
47000
81.8

NO

S CCSSS11
880129
800342

2000
163000

BMDL
6600
11000
109

-
BMOL

ND

18000000
ND
260

3060000
8700
22000

28700000
2120000
684000

•
2200

370000
270000

ND
72000
43000
84.5

ND

S CCSSX12
880129
BD0343

BMDL
150000

ND
7100
5800
112

BMOL
BMDL
ND

16600000
NO
230

2720000
9000
23000

26500000
1S60000
572000

"

1900
400000
180000

ND
74000
38000
81.8

ND

oo

/•-s.
00o10



OTNAMAC CORPORATION
CHRISTIANA CREEK - BACKGROUND

VOLATILE COMPOUNDS
Benzene ug/kg
Bromoform ug/kg
Carbon tetrachtoride ug/kg
Chlorobenzeoe uflAg
Chlorodibromoaethane ug/kg
Chloroethane ug/kg
2-Chloroethylvinyl ether ug/kg
Chloroform ug/kg
Dichlorobromooiethane ug/kg
1.1-Oichloroethane ug/kg
1.2-Oichloroethane ug/kg
1.1-Dichloroethylene ogAg
1.2-Oichloropropane ug/kg
cis-1,3-Dichloropropylene ug/kg
Ethylbenzene ug/kg
Methyl bromide ug/kg
Methyl chloride ug/kg
Methylene chloride ug/kg
1,1,2,2-Tetrachloro«thane ug/kg
Tetrachloroethylene ug/kg
Toluene ug/kg
1,2-Trans-dicMoroethylene ug/kg
1.1.1-Trichloroethane ug/kg
1.1.2-Trichloroethan* ug/kg
Trichloroethylene ug/kg
Vinyl chloride ug/kg
trans-1,3-0ichloropropylene ug/kg
2-Hexanooe ug/kg
Acetone ug/kg
Carbon disulfide ug/kg
Hethyl ethyl ketone ug/kg
Hethyl-iso-butyl ketone ug/kg
Styrene ug/kg
Vinyl acetate ug/kg
•-Xylene ug/kg
cr»p-Xyleoes ug/kg

S CCSSM01
8S0205
BOOA22

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

13.8
NO
NO
ND
NO
ND
ND
NO
NO
ND
ND

19.2
ND
NO
ND
NO
NO
ND
ND

S CCSSM08
880205
BD<X24

NO
MO
NO
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
NO
NO
NO
NO

?8.3
NO
ND
NO
NO
ND
NO
ND
NO
ND
NO

39.2
ND
NO
NO
NO
NO
NO
NO

S CCSST15
680205
B00433

NO
NO
ND
ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND

16.8
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND

76.2
NO
NO
ND
ND
ND
NO
NO

S CCSSH15
880205
BD0421

ND
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
ND
NO

7.78
ND
NO
NO
ND
ND
ND
NO
NO
NO
ND

10.3
BMDL
NO
NO
NO
NO
NO
ND

COI—I
o



DTNAMAC CORPORATION
CHRISTIANA CREEK - BACKGROUND

BASE NEUTRAL COMPOUNDS

Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(ghi)perylene ug/kg
8eozo(k)fluoranthene ug/kg
bis(2-Chloroethoxy)methane ug/kg
bis(2-Chloroethyl) ether ug/kg
bis<2-Chloroisopropyl)ether ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
4-Bromophenyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthatene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysene ug/kg
Dibenzo(a,h)anthraceoe ug/kg
1.2-Oichtorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Oichlorobenzene ug/kg
3,J'-Dichlorobenzidine ug/kg
Oiethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Dj-n-butyl phthalate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene us/kg
HexachIorocycIopentsdiene ug/kg
HexachIoroethane ug/kg
lr>derio(1,2,3-c,d)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylMine ug/kg
N-Nitrosodiphenylanine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Kethylnaphthalene ug/kg
2-NitroaniIine ug/kg
3-Nitroaniline ug/kg
4-ChtoroanHine ug/kg
4-Nitroaniline ug/kg
Benzyl alcohol ug/kg
Dibenzofuran us/kg

S CCSSM01
880205
BOW22

NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO

8*01
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BMDt
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO

S CCSSM08
880205
BOW24

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BJCl
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

S CCSSK1S S CCSSM15
880205 880205
B00423 BOW21

NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO
NO

MD

NO

NO
NO

NO

NO

NO
NO

8WL
NO
NO

BMDL
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
HO
NO
NO
NO
NO
NO
HO
NO
NO
NO
HO

t-
a



OTNAMAC CORPORATION
CHRISTIANA CREEK - BACKGROUND

ACID COMPOUNDS
2-Chtorophenol
2 , 4 -0 i ch I orophenol
2, 4 -Dime thy I phenol
4,6-Dinitro-o-cresol
2,4-Dini trophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-m-cresot
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
2 , 4 , 5 • T r i ch 1 oropheno t
2-Methylphenol
4-Hethylphenol
Benzoie scid

PESTICIDES AND AROCLORS

Aldrin
Alpha-8HC
Beta-BHC
Garma-SHC
Delta-8HC
Chlordane
4,4 ' -DOT
4, 4' -ODE
4,4'-ODD
Oieldrin
Endosutfan I
Enbosulfan I)
Endosulfan sulfate
Endrin
Heptachlor
BeptacMor epoxide
Toxaphene
Endrin ketooe
Nethoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S CCSSM01
880205
BO 0422

NO
ND
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO

ND

ND

ND

ND
ND
ND
ND
ND
ND
NO

NO

NO
NO

ND

ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND

S CCSSM08
880205
BO 0424

NO

ND

NO

NO

ND

HO

ND

NO

NO

HO

ND

ND

ND

ND

ND

ND

NO

NO

ND

ND
NO

NO

ND

NO
NO

ND

ND

ND

NO

NO
NO
MO
NO

NO
NO
NO
NO
NO
NO
ND
NO

S CCSSK15
880205
BO 0423

ND
ND
ND
NO
NO
NO
NO

ND
NO
ND
ND
NO
ND

NO
BMDL

ND

NO

NO

ND

ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
NC
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
ND

S CCSS* 15
880205
800421

-
-
•
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-
-
•
-
-
-
-
•
-
-
-
-
-
-
-
-
-
-
-
-
-
-

/"""N

oo

00t-J
NJ



CORPORATION

CHRISTIANA C*£EK - BAOCGR

RCRA METALS

Arsenic
Barium
Cad»ium
Chroaium
Lead
Mercury
Mercury, inorganic
Selenium
Silver

OTHER "ETAtS «» «1SC
Aluminum

Ant i mony
Beryllium
Calcium
Cobalt
Copper
Iron
Magnes i urn
Manganese
Nickel
Potassium
SodiuB
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

OUND
S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

CCSSH01 S
880205
BO 0422

B»L
282000

NO
5800
8400
BWL

BMDL
ND

14900000
MO

270
1880000

6300
21000

28900000
1250000

557000
2000

460000
130000

ND
64000
49000

78.2
ND

CCSSH08 S
880205
800424

BMOl
127000

ND
7600
3400

ND
ND
ND

B»L

17500000
ND

140
3000000

14000
38000

30400000
9770000
1160000

4100
970000
180000

ND

60000
65000

76.5
ND

CCSSK15 S
880205
800*23

M>L
145000

NO
6400
4500

ND
ND
ND
ND

21400000
ND

190
4020000

13OOO
46OOO

36700000
10600000

1120000
3400

870000
300000

ND
75000
72000

68.9
NO

CCSSH15
880205
800421

-

'
-

;
*.
*

oo

CD
t~t
Co



2: Test Borings
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DTHAMAC CORPORATION

TEST BORINGS • ONS1TE

VOLATILE COMPOUNDS

Benzene
Bronoform
Carbon tetrachloride
CMorobenzene
CMorodibroraomethane
Chtoroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
1.1-Oichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3-Dichloropropylene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachtoroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
traos-1,3-Dichloropropylene
2-Hexanooe
Acetone
Carbon disulfide
Methyl ethyl ketooe
Methyl-iso-butyl ketooe
Styrene
Vinyl acetate
•-Xylene
o+p-Xylenes

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S TBI12001
880308
BD3486

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

15.0
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

53.0
NO
NO
NO
NO
MO
NO
NO

S TBI12D04 S TBM2004
880308 880308
803487 BE0812

MO
MD
NO

NO

NO

NO
NO
NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

23.9
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

57.1
NO

NO

NO

NO

NO

NO

NO

S n 112006
880308
•13488

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

11.2
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
139
NO
NO
NO
NO
NO
NO
NO

S TBN40001
880301
BO 3480

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND

43.4
NO
NO
NO
ND
ND
NO
ND

S TBK03001
880301
803481

ND
NO
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
NO

27.1
NO
ND
ND
NO
NO
ND
ND
NO
MO
ND

44.5
ND
ND
NO
ND
ND
NO
NO

S TBN40D06
880301
BO 3482

ND
NO
ND
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
HO
NO
NO
ND
ND
NO
NO
NO
ND

82.6
ND
ND
NO
ND
ND
NO
NO

o
o

CO
K-.
<Jt



DTNAMAC CORPORA! l«

TEST BORINGS - ONSITE

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
ChIorodi br omome thane
CM oroethane
2-Chloroethylvinyl ether
Oilorofora
Oich lorobroaomethane
1.1-DichtcToetharie
1.2-Dichloroethane
1.1-Oichloroethylene
1.2-0ichIoropropane
cii-1,3-0ichIoropropy Iene
Ethylbenzene
Methyl broaide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1,1,1 - T r i chIoroethane
1,1,2-T r i chIoroethane
Trichloroethylene
Vinyl chloride
trans-1,3-0ichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xyl

ug/kg
ug/kg
ug/kg
ugykg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S TB807D01
860310
BO 3495

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

12.1
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

22.8
NO
NO
ND
ND
NO
NO
NO

S TBB07D04
880310
803496

NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND

11.3
NO
ND
ND
NO
HO
NO
NO
NO
ND
ND

82.4
NO
ND
ND
NO
NO
NO
NO

S TBS07006
880310
1C 3497

NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

22.6
NO
ND
ND
HD
ND
NO
ND
ND
ND
ND
218
ND

20.1
NO
NO
HD
NO
ND

S TBK07006
880310
BO 34 75

NO
NO
NO
ND
ND
ND
NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND

11.9
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND

76.2
NO
ND
ND
NO
NO
NO
ND

S TBG08D01
880309
BO 3439

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
ND
ND
ND
ND

12.6
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
ND
ND
NO
ND
NO
HD
MO
NO

S TBG08D04 S TBG08D06
880309 880309
B03490 80J491

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO

43.7
UO
ND
ND
NO
NO
ND
ND
ND
ND
ND
110
ND
ND
ND
ND
NO
ND
ND

ND
NO
HD
HD
HD
HD
HD
ND
HD
HD
NO
HD
HD
ND
HD
HD
HD

19.5
ND
HD
HD
HD
ND
ND
ND
ND
ND
HD
247
ND

45.0
MD
HD
HD
HD
MD

§

O
O

00



CORPORATION

TEST BORINGS • ONSITE

VOLATILE COMPOUNDS
Benzene
Broaofor*
Carbon te t rachlor ide
Chlorobemene
Chlorodibromomethane
CMoroethane
2-Chloroethylvinyl ether
Chlorofor*
0ichIorobromomethane
1.1-Dichloroethane
1.2-Oichloroethane
1.1-Oichloroethylene
1.2-Dichloropropane
cis-1,3-0ichloropropylene
Ethylbenzene
Methyl bromide
Kethyl chloride
Hethylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
TrichIoroethylene
Vinyl cfcloride
trans-1,3-0ichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Hethyl ethyl ketone
Methyl-iso-butyt ketone
Styreot
Vinyl acetate
•-Xylem
o*p-Xylenet

s

us/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ks
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

! ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

TBP29001 S
880307
B034S3

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

11.8
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO

26.6
NO
HO
NO
NO
NO
NO
NO

TSP29004 S
880307
BD3484

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
MO
MO
NO

7.17
NO
NO
NO
NO
HO
HO
HO
NO
HO
NO

28.2
HO
NO
HO
HO
NO
HO
HO

T8P29006 S
880307
BO 3485

NO
ND
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
MO
ND
ND
ND
ND

9.72
ND
NO
NO
ND
HO
NO
HO
NO
ND
NO

26.2
NO
ND
NO
NO
MO
NO
HO

TBS1S001 S
880225
BC5471

HO
MO
HO
NO
HO
HO
HO
HO
MO
HO
NO
MO
NO
MO
MO
NO
ND
ND
ND
NO
HO
NO
HO
ND
NO
HO
MO
HD

11.5
HO
HD
HO
HO
MO
NO
MO

T8K01D01 S
880225
8D3472

ND
ND
NO
NO
NO
ND
NO
ND
HD
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
ND
NO
ND
HO
HO

TBS15D04 S
88022S
803473

ND
ND
HO
NO
NO
ND
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
ND

29.2
HD
NO
HO
HO
NO
MO
NO

TBS15006
880225
BOW 74

NO
ND
NO
ND
NO
NO
NO
HO
NO
ND
ND
ND
ND
ND
ND
MD
ND

44.4
ND
NO
NO
NO
NO
ND
ND
ND
ND
NO

94.2
NO
ND
NO
ND
NO
NO
NO

o
O

CO



OYNAMAC CORPORATION

TEST BORtMGS • ONSITE

BASE NEUTRAL COMPOUNDS
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
8enzo( a) anthracene ug/kg
Benzo(a}pyrene ug/kg
Benzo{b)fluoranthene ug/kg
Benzo(gh i)peryIene ug/kg
B«nzo(k)fluoranthene ug/kg
bit(2-Chloroethoxy)inethane ug/kg
bit(2-Chloroethyl) ether ug/kg
bit(2-Chloroisopropyl)ether ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
4-Brornophenyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthalene ug/kg
4-CMorophenyl phenyl ether ug/kg
Chrysene ug/kg
Oibenzo(a,h)anthracene ug/kg
1.2-Oichlorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Oichlorobenzene ug/kg
3,3'"Dichlorobenzidine ug/kg
Oiethyl phthalate ug/kg
Diaethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Oinitrotoluene ug/kg
Di-n-octyl phthalate ug/kg
1,2-Diphenylhydrazine ug/kg
Fluoranthene ug/kg
Fluoren* ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-c,d)pyrenc ug/kg
I sophorooe ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylaaine ug/kg
Mienanthren* ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Methylnaphthalen* ug/kg
2-Nitroaoiline ug/kg
3-Nitroaniline ug/kg
4-Chloroaniline ug/kg
4-Nitroaniline ug/kg
Benzyl alcohol ug/kg
Oibenzofuran ug/kg

S TBB07D01 $ TBB07DW

880310 880310
803495 803496

NO
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO
NO
NO
ND
NO
NO
HO
ND
NO
NO
NO
NO
ND

B»L
NO
NO
ND

ND
NO
NO
ND
ND
ND
NO
ND
ND
NO
NO
ND
ND
NO
HO
ND
ND
ND
NO
NO
NO
HO

NO
ND
MO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND

BMOL
ND
ND
ND

ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND

S T8807D06 S r»C07D06 S T8G08001 S TBG08004 S TBG08006
880310
803497

ND
HO
NO
ND
ND
ND
ND
NO
NO
ND
NO
NO
ND
NO

ND

ND

NO
NO

NO

NO

NO

NO

NO
NO

BMDL
ND
ND
NO

NO

ND
HO
HO
ND
HO
ND
ND
ND
ND
ND
ND
HO
NO
NO
NO
ND
HD
ND
NO
NO
NO

880310
BO 34 75

NO
NO
ND
ND
NO
ND
ND
ND

ND

ND

ND

ND
ND
ND
NO
ND
MO
NO

ND

ND

ND

NO

ND

NO
BMOL

ND
NO
ND

ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
HO
ND
ND
NO
NO
NO
ND
ND
NO
ND
ND

880309
BO 3489

ND
NO

ND

NO

NO

ND

NO

ND
ND
NO
ND

BMOL

ND
NO
ND
NO

NO

ND

ND

ND

NO

ND

ND

NO

ND

ND

ND
NO

ND
NO
ND
NO
NO
HD
HD
ND
ND
ND
HD
HD
HO
ND
ND
ND
HO
HD
HO
HD
ND
NO

880309
BO 3490

HD
HD
HO
ND
ND
ND
NO

HD

NO

NO

NO

NO

ND

ND

ND

ND

ND

HD

HD

HD

ND

HO
HO

ND

HO
NO
NO
ND

ND
HO

HD

ND
ND
ND
NO
NO
HO
NO
ND
NO
NO
NO
HD
NO
HO
NO
ND
ND
HO
HD

880309
BD3491

NO
NO

NO

HO

HO

HO

ND

NO

NO

ND

ND

NO

ND

ND

NO

ND

ND

HD

ND

HD

HO
HO
HO
HD
ND
ND
ND
ND

ND
HO
ND
HD
NO
HO
ND
HO
HO
HO
NO
HO
ND
HD
NO
ND
ND
ND
ND
ND
NO
NO



OYNAMAC CORPORATION

TEST BORINGS • ONSITE

IASE NEUTRAL COMPOUNDS

Acenaphthene
AcervspMhytene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene _
Benzo(b)fluoranthene
Benzo(ghi)p«rylene
Benzo(k)fluoranthene
bi s (2 - CM oroet hoxy )met hane
bis(2-Chtoroethyl) ether
bis(2-CMoroisopropyl)ether
b is (2 -E thy IhexyOphtha late
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-CMoronaphthalene
4-Chlorapreoyl phenyl ether
Chrysene
0ibenzo(a,h)anthracene
1,2•0ichI orobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Diaethyl phthalate
Oi-n-butyl phthalate
2,4-Dinitrotoluene
2.6-Dinitrotoluen*
Oi-n-octyt phthalate
1,2-Oiphenylhydrazine
Fluoranthene
Fluorine
Hexach (orobefizene
MexachIorobut ad i ene
Nexachl or ocye I opent adi em
Hexechloroethane
lndeoo<1.2,3-c,d)pyrer»
Uophorone
Naphthalene
nitrobenzene
»-Nitro*odi -n-propylMine
N-Nitro»odiphenyla»ini
Phenanthrcm
Pyrene
1,2,4-Trichlorobenzene
2-Nethylnaphthalene
Z-Nitroanilin*
3-Nitroaniline
4-CMoro*ni line
4-Nitro*niline
lenzyl alcohol
Dibeniofurcn

S TBI12D01 S TBI120M S Till 2004 S r«l12D06 !

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880308
BO 3486

NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

•

NO

NO

NO
NO

NO

NO

NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
HO
NO
NO
NO
NO

880308
BO 3487

NO

NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

ND

NO

ND

NO

ND

ND

ND

ND

ND

NO

NO

NO

NO
ND
ND
ND
ND
ND

NO

NO

NO

ND

ND

NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

880308
U0812

ND
ND
ND

ND

NO

NO

ND

NO

NO

ND

NO

ND

NO

ND

NO

NO

NO

NO

NO

NO

ND
MO
NO

NO

NO

NO

NO

NO

-

NO

NO

HO

MO

NO

NO

ND

ND

HO
HO
NO
NO

ND

HO

NO

HO

NO

NO

HO

NO

HO

NO

880308
BO 3488

NO
ND
ND
NO

NO

NO

ND

HO

ND

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

HO

HO

NO

•

HO

NO

HO

HO

HO

HO
NO
NO

HO
HO
NO
NO
NO
HO
NO
NO
NO
NO
HO

HO
NO
NO

i TBN40001 S TBK03001 i
880301
BO 3480

ND
NO

NO

NO

HO

HO

ND

NO

HO

NO

NO

BMOL

ND

ND

NO

NO

NO

NO

NO

NO

NO

NO

ND

NO

BtOL

HO

NO
1380

-
NO

ND
ND
HO
HO

NO
NO

ND

NO
M>
HO
HO
NO
HO
NO

NO
NO

ND

HO

NO
HO
ND

880301
BO 3481

NO
NO

NO

NO

ND

ND

ND

NO

ND

NO

ND

818
ND

BMOL

ND

NO

ND

ND

ND

ND

ND

ND

NO

NO

HO

ND

HD

4880
-

ND
NO

NO
NO
HO
NO
NO
ND
NO
NO
ND
NO

NO

ND

HO

NO
ND
ND
NO

NO

ND
NO

i TBN40006
880301
BO 3482

.

-
-
-
-
-
-
-
-
-
-

-
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-
-
-
-
-
-
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OTNAMAC CORPORATION

TEST BORINGS • ONSITE

IASE NEUTRAL COMPOUNDS

Acenaphthene
AcenapMhylene
Anthracene
Senzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi )perylene
Benio(k)fluoranthene
bis(2-Chloroethoxy)»ethane
bi»(2-Chloroethyl) ether
bis(2-Chloroisopropyl }ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl prthalate
2-ChloronapMhalene
4-Chloropnenyl pfcenyl ether
Chrysene
0ibenzo(a,h)anthracene
1,2-Oichlorobenzene
1,3•0ichIorobenzene
1,4-Oichlorobenzene
3,3'-Dichlorobenzidine
Oiethyl pfcthalate
Oi"ethyl phthalate
Di-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthatate
1, 2-Diphenylhydrazir*
Fluoranthene
Fluorene
Hexach1oro&enzene
Hexechlorobutediene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1.2.3-c,d)pYr*ne
Uophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamin*
N-Nitrosodiprenylanine
Ptienanthrene
Pyrent
1,2,4-Trichlorobenzene
2-Nethyloiphthelene
2-Nitroaoilin*
3-Nitro«niline
4-Chloro*niline
4-Nitro*niline
Benzyl alcohol
Oibenzofuran

S TBP?»04 S TBP29006
880 JO 7 880307
803*S4 SOJ485

S TBK01001 S TBS15D04 S TBS1S006
880225 8&022S 880225
B03472 B03473 B03474

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
•

NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

ND

NO

NO

ND

ND

MO

ND

ND

ND

ND

NO

kD

to
NO

NO

NO

ND

ND

MO

ND

ND

ND

ND

ND

ND

NO

ND

-

NO

NO

NO

NO

ND

NO

ND

NC

HD

ND

ND

NO

ND

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

HO

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

HO

HO

NO

HO

NO

NO

NO

NO

-

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
HO

NO

NO
NO

ND

ND

ND

ND

HD

ND

ND

HD

MD

ND

ND

BWL

ND

MD

KD

HD

KD

HD

ND

MD

ND

ND

ND

ND

ND

ND

NC

ND

-

ND

ND

ND
HD
ND
to
HD
ND
ND
MD
ND
ND
ND
ND
HD
ND
ND
ND
ND
MD

ND

ND

NO

NO

NO

HD

HD

HD

HD

HD

HD

NO

ND

BMDL

NO

NO

ND

NO

NO

NO

HO

NO

HD

HD

HD

HO

HD

HD
HD

BMDL
-

HD
HD
HD
ND
MD
HD
MD
HD
MD
MD
ND
MD
MD
HD
MD
MD
ND
ND
HD
HD
HD
MD

HO

NO

NO

NO

NO

ND

NO

NO

NO

ND

ND

BMDL

ND

NO

ND

MD

ND

NO

ND

ND

ND

NO

ND

NO

NO

NO

ND
BMDL

-

NO

NO

NO

NO

NO

NO

ND
NO
HO

HO

HO

HO

HO

ND

ND

NO
MO
ND

HO

HD

HO

ND

o
o
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DYNAMAC CORPORATION
TEST BORINGS - ONSITE

S TBB07D01 S T8B07D04 S TBBQ7D06 S TBK07D06 !

X

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichlorophenol
2, 4 -Dime thy I phenol
4,6-Dini tro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-B-cresol
Pent ach lorophenol
Phenol
2,4,6-Trichlorophenol
2,4,5- Tr ich torophenol
2-Methylphenot
4-Methylphenol
Benzole acid

PESTICIDES AND AROCLORS

Aldrin
Atpha-BHC
Beta-BHC
Goma-BHC
Delta-BHC
Chlordar*
4,4'-DOT
4,4'-DOE
4,4'-DOO
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Kept ach I or
Heptachlor epoxide
Toxsphene
Endrin ketone
Methoxychlor
Aroclor 1242
Aroclor 125*
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kfl
ug/kg
ug/kg

880310
BO 3495

ND
MD
ND
MD
MD
ND
MD
MD
MD
ND
ND
NO
ND
NO

MO

MD

NO

NO

HD

MD
ND
NO

ND

MD
MD
ND
NO
MD
MD
ND
MD
MD
ND
ND
MD
MD
MD
ND
ND
MD
MD
ND

880310
BD3496

ND
NO
NO
ND
NO
ND
ND

NO
NO

HD

ND

ND

NO

ND

ND

ND

ND

ND

ND

HO

ND

NO

ND

NO

ND

ND

ND

ND

ND
NO
NO
HD
ND
NO

NO
ND
NO
HO
HO
HD
NO
NO

880310
BD3497

NO
ND
ND
ND
NO
NO
NO

ND
NO

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO
NO
ND
ND
NO
NO
ND
NO

ND

ND
HD
ND
NO
ND
NO
ND
NO
ND
NO
NO
ND
ND
NO

880310
BO 34 75

ND
NO
ND

NO

NO

ND
HD
HO

HD

ND

NO

ND

NO

ND

ND

ND

NO

ND

NO

NO

HD

NO

HO

NO

NO

NO

HO

HO

NO

ND

NO
ND
ND
NO
ND
ND
NO
ND
NO
ND
NO
HO

> TBG08001 S TBG08004 S TBG08D06
880309
BO 3489

HO
NO
HD
NO
ND
HO
HO
HD
HO
HD
NO
NO

'. ND

NO
ND

NO

NO

NO

HD

HD

HD

ND

ND
HD
ND
HD
ND
ND
ND
HD
HO
HD
NO
NO
MD
NO
NO
ND
NO

NO
HD
HD

880309
BD3490

ND
MD
ND
ND
MD

ND

MD

NO
MO

HD
NO
NO
ND
NO

NO

ND

NO

NO

HO

HD
HD
NO
HD
NO
HD
NO
NO
HD
HO

NO
MD
ND
ND
ND
MD
ND
NO
MD
MD
ND
HD
NO

880309
BO 3491

HO
NO
HO
ND
NO
ND
ND
NO
ND
NO
ND

ND

ND

ND

ND

ND

HD

HD

NO

ND

ND

ND

NO

ND

ND
ND
ND
ND
HO

HD
NO
NO
NO
NO
HD
HO
HO
HD
NO
NO
ND
ND
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OTNAMAC CORPORATION
TEST BORINGS • ONSITE

ACID COMPOUNDS
2-Chtorophenol
2,4-Dichlorophenol
2,4-D i me thy I phenol
4,6-Dini tro-o-cresol
2,4-Dini trophenol
2-Nitrophenol
4-Ni trophenol
p-Chtoro-«-cresol
Pentachtorophenot
Phenol
2,4,6-Trichlorophenol
2 , 4 , 5 • T r i ch I oropheno I
2-Methyl phenol
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCIORS
Aldrin
Alpha-BHC
Beta-BHC
GafffM-BHC
Delta-BHC
Chlordan*
4,4 ' -DOT
4, 4' -DOE
4, 4' -000
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Keptachlor epoxide
Toxaphene
Endrin ketone
M«thoxychlor
Aroclor 1242
Aroclor 125*
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S TBI12D01
880308
803486

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO

NO

ND

ND

NO

NO

ND

NO

NO

NO

NO

NO

ND

NO

NO

ND

NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
ND

S TBI12004
880308
803487

ND

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

ND
ND
ND

ND

NO

ND

NO

NO

ND

ND

ND

ND

ND
ND
NO
NO
NO
NO
NO
NO
ND
HO
NO
NO
NO
NO
ND
ND
NO
ND

S TS112D04
880308
BEOS12

ND
ND
NO

ND

ND
ND

NO

ND

ND

NO

ND

ND

NO

ND

NO

-
-
-
-
-
-
-
•
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-
-
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-
-
-
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-
-
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S TBI12006
880308
803488

NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
ND

ND

ND

ND

ND

NO
NO
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO

S TBN40001
880301
BO 3480

ND
NO
ND
NO
NO
NO

ND
ND
ND
ND
ND
NO

ND
ND

NO

ND

ND

NO
11
NO

ND

I NO

NO

IND

NO
NO

IND
ND
NO
-

10
NO
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND

S TBK03001
880301
BO 3481

ND
ND
HO
ND
ND
ND
NO

ND

NO

NO

ND

ND

ND

ND

NO

NO

NO

ND

NO

NO

NO

1NO

NO

I NO

NO

ND
IND

NO

ND
•

ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND

S TBN40D06
880301
BD3482
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DYNAHAC CORPORATION

TEST BORINGS • ONS1TE

S TBP29001 S TBP29004 S TBP29006 S T8S15001 S TBK01D01 S TBS150(K

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichlorophenol
2,4-Di«ethylphenol
4,6-Oini tro-o-cresol
2,4-Oini trophenol
2-Nitrophenol
4-Nitrophenol
p-CMoro-»-cresol
Pentachlorochenol
Phenol
2 , 4 , 6- Tr i ch I orophenol
2, 4, 5 -Tr ied I orophenol
2-«ethylphenol
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS

Aldrin
Atpha-BHC
B«ta-BHC
Gaoaa-BHC
DeUa-BHC
Ch I or dan*
4,4'-OOT
4.4'-OOE
4,4'-000
Oieldrin
Enbosulfsn 1
Enbosulfan II
Enbosulfsn sulfate
Endrin
Endrin aldehyde
Heptachlor
XeptacMor epoxide
Toxaphem
Endrin ketone
Nethoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880307
BD 3483

NO
NO
ND
MD
ND
NO
ND
NO
NO

NO

NO

ND

NO

NO

NO

ND

NO

ND

NO

ND

ND

NO

NO

ND

ND
ND
NO
NO
NO
NO
NO
HO
MO
NO
NO
ND
NO
ND
NO
NO
NO
NO

880107
BC3484

NO
ND
NO
ND
ND
ND
ND

NO

NO

ND

ND
NO

NO

NO

NO

ND

NO

ND

ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO

ND

NO
ND
ND
NO
NO
NO
NO
NO
NO

ND

ND
NO

880307
BO 3485

NQ.
NO
NO
NO
NO

NO

NO

NO

NO
ND
ND
ND
NO

NO

ND

ND

ND

NO

NO

NO

NO

ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

NO
NO
NO
NO
NO
NO

880225
803471

ND
NO

NO

NO

NO

NO

NO

NO

NO

HO

NO
NO

NO
NO
NO

ND
ND
NO

HO

NO

NO

NO

NO

HO

NO

HO
NO
NO
NO
NO
HO

NO

NO
NO
HO
HO
ND
ND
HO
ND
HO
HO

88022S
803472

ND
NO
ND
ND
ND
NO
ND
NO
NO
ND
ND
ND

NO

NO

ND

NO

ND

NO

NO

NO

NO
NO
NO
ND
ND
ND
NO
NO

NO
NO
NO
HO
HO
ND
NO
NO
NO
HO
NO
NO
NO
ND

880225
803473

BMDL
ND
ND
NO
ND

NO
NO

HO
NO

BHDL
ND
NO
ND
ND
ND

ND
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
HO
NO

HO
HO

NO
NO
NO
NO

HO
MO
HO
NO
HO
HO
HO

S TBS1S006
880225
BO 3474

Oo

CD
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DYNAMAC CORPORATION

TEST BORINGS - ONSITE

ROW METALS
Arsenic
Bariua
Cadniu»
ChroaiuBi
lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND MISC

Aluminum
Ant i nony
Beryllium
Calcium
Cobalt
Copper
Iron
Magnesiun
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg

S TBBOTfcCI
880310
803495

2200
131000

NO
7200
8500

160
HO
1C
MO

23700000
MO

280
3920000

BMDL
29000

26500000
3230000
477000

3100
500000
300OOO

MO
74000
55000
87.5
11.5

S T8B07D04

880310
BO 3496

NO
402000

NO

5700
2500
BMDL

NO

NO

BMDL

15700000
NO

240
2400000

17000
25000

28100000
5100000
2410000

2800
190000
440000

NO
76000
49000

85.9
2.4

S TB807D06
880310
BO 3497

NO
99900

MO
4400
3500
BMDL

NO

NO

NO

6340000
ND

160
1500000

BUD I
34000

9060000
2270000

147000
2600

360000
220000

NO
54000
34000
77.4
9.2

S T8K07006
880310
BO 34 75

NO
109000

NO
8900
2400
BMDL

NO

NO

NO

15700000
ND

310
2300000

9100
37000

18200000
2960000

289000
3400

500000
280000

ND
71000
44000

79.1
NO

S I8G08D01
880309
BO 3489

8HDL
135000

ND
7300
7500

140
ND
ND
ND

15300000
ND

190
6490000

8700
21000

24500000
3520000

673000
3000

270000
470000

ND
68000
48000

89.6
ND

S TBC08D04
880309
BO 3490

BMDL
90800

NO
BMDL
2000
BMDL

NO

NO

NO

22600000
NO
NO

3480000
19000
21000

33000000
13400000

1370000
2700

170000
830000

ND
74000
83000

86.4
ND

S TBG08D06
880309
803491

NO
85400

NO
3100
1500

NO
NO

HO

ND

5570000
ND

170
1 200000

BMDL
31000

14000000
1190000

76600
BMDL

120000
230000

ND
69000
19000
85.0

NO

oo

CO



OTNAMAC C08POSATIQJI

TEST BORINGS - ONSITE

RCRA NCTALS

Arsenic
Sariu»
CadniuB
Chro»iu»
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS ANO MISC

A I urn i HLB

Antimony
Beryl 1 ium
Calciua
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
SodiuB
Thai lit*
Vanadiua
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S TBI1ZD01
840308
803486

BMDL
110000

BMOL
3900
2000

ND
NO
NO
NO

16000000

NO

210
4930000

13000
20000

26000000
9940000
1120000

BMDL
180000

1200000
NO

60000
84000

89.1
NO

S TB 11 2004
880308
BO 3487

BMC I

95300
BMOL
2900
1200

NO
NO
NO
NO

14600000
ND

160
1700000

13000
13000

22900000
9430000
863000

3500
90000

1500000
NO

53000
64000

86.8
NO

S TBI12C04 S TB 112006
880308 880308
BE0812 803488

NO

74100
NO

5400
ND

BMOL

NO

NO

NO

9600000
ND

160
1400000

BMDL
30000

10100000
1480000

74700
BMDL

330000
310000

ND
46000
24000
83.4

ND

S T6N40001
880301
BO 3480

BMOL
132000

NO
4000

31000
140
87
NO
NO

9130000
ND

200
9-010000

BMOL
18000

17000000
4100000

S68000
2100

260000
120000

ND

51000
50000

82.4
ND

S TBK03001
800301
BO 3441

2200
128000

NO
6800

16000
120

BMDL

ND
ND

11100000

NO

160
5510000

11000
18000

19300000
4100000

564000
BMDL

280000
110000

ND
57000
55000

82.0
ND

S TBN40006
800101
BO 3482

-
-
•
-
-

BMOL

NO

•

-

-

•

-

-

-

-

81.9
-

o
o
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OYNAMAC CORPORATION

TEST BORINGS - ONS1TE
/——v

8CRA METALS
Arienic
Bariui
Cactaiui
Chromium
Lead
Mercury
Mercury, Inorganic
Seleniun
Silver

OTHER METALS AND MISC
AlujQinum
Antimny
Beryllium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodiu»
Thalliun
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S TBP29001
880307
80 3483

2000
140000
BMDL
5600
5200
80
ND

BMOL
ND

9320000
NO
200

2960000
BMDL
18000

1 7600000
1590000
458000
BMDL

220000
200000

ND
53000
30000
80.1

ND

S TBP29004
880307
BO 3484

ND
88600
BMDL
8100
2200
88
NO
ND
ND

18900000
ND
230

2200000
14000
16000

29700000
9130000
1060000

3200
150000
1100000

NO
65000
62000
86.3

ND

S TBP29006
880307
BD3485

BMDL
176000

NO
4600
240C
BMDL

ND
NO
ND

9320000
ND
210

1900000
7700
26000

19400000
1660000
354000

BMDL
120000
210000

ND
78000
23000
83.8
ND

S TES 15001
8S0225
BO 3*71

2000
U9000

ND
7100
28000
100
110
ND
ND

15400000
ND
200

2790000
7800
20000

25700000
2610000
537000
3500

S40000
310000

ND
62000
59000
73.0

ND

S TBK01D01
880225
803472

2300
182000
BMDL
8900
28000

94
BMOL
ND
ND

21600000
ND
270

3030000
11000
25000

33500000
2180000
930000
2700

410000
370000

ND
89000
60000
72.3
ND

S T8S150W
880225
80 34 73

BMDL
180000

ND
9600
4700
NO
ND
ND
ND

25800000
NO
400

3010000
8500
39000

27400000
3000000
316000
3100

310000
690000

ND
80000
57000
73.1
ND

S TBS15D06
880225
BO 3474

o
o

00



OYNAMAC CORPORATION
TEST BORINGS - BACKGROUND

S TBBG2001 S TBBG200* S TBBG2006 S TBBG4001 S TBBWOO* S TBBG4D06

ACID COMPOUNDS

2-CMorophenot
2,4-Dichloropheool
2,4-Diaethylphenol
4,6-Dinitro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-ra-crtsol
Pentach Lorophenol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2 -Methyl phenol
4 -Methyl phenol
Benzoic acid

PESTIC IDES AND AROCLORS

Aldrin
Alpha-BHC
8eta-BMC
Gamma-8HC
Del ta -BHC
Chlordane
4,4'-DOT

4,4' -OOE
4,4'-000
Oieldrin
Enbosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlop
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/ kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880222
BDJ477

NO
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

ND
ND
ND
ND
NO
NO
NO
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND

880222
80 54 78

NO
NO
ND
ND
ND
NO
NO
ND
NO
NO

NO

ND

ND

NO

NO

NO

NO

ND

NO

NO

ND

ND

ND

ND

ND

NO
NO

ND

ND
ND
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
ND

880222
BO 34 79

ND
ND
NO

NO

HO

ND

NO

NO
NO
ND
ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND
NO
ND
ND
NO

NO
NO
NO
ND
NO
NO

NO

NO

ND
NO
ND
NO
NO
NO
NO
NO

880224
801*92

NO
NO
NO
ND
ND
NO
ND
NO
NO
HO
NO
ND
ND

ND

ND

ND

ND

ND

HO

ND

ND
HO
NO
ND
NO

ND
HO
ND
ND
HO
NO
ND
ND
NO
ND
HO
ND
ND
HO
NO
HO

880224
8D3493

ND
ND
NO
NO
ND
NO
ND
NO
ND
ND
NO

ND

ND

ND

ND

ND

NO
ND
NO
NO
ND
NO
ND
ND
NO
NO
ND
ND
ND
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO

880224
BOJ494

ND
NO
ND
ND
ND
ND
ND
NO
NO
NO
NO

ND

ND
ND

ND

ND

ND

ND
ND
ND
ND
NO
ND
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
ND

oo

COto
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DYNAMAC CORPORATION
TEST BORINGS • BACKGROUND

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Ch I orodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobrofnomethane
1.1-Dichloroethan*
1.2-Dichloroethane
1,1-Oichloroethylene
1, 2-Oichloropropar>e
cis-1, 3-Dichloropropylene
Sthylbenzene
Hethyl bromide
Hethyl chloride
Hethylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1,1,1 -TrichIoroethane
1,1,2-Trichloroethane
Trichloroethylen*
Vinyl chloride
trans-1,J-Oichloropropylene
2-Nexanooe
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
m-Xylene
o*p-Xylenes

S TBBG2D01
880222
803477

S TBBG4001 S TBBW004 S TBBG4006
880224 880224 880224
803492 B03493 803494

ug/kg
ug/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

HO
1C
MD
w
•)
K>
ND

BfOL
HD
«
1C
1C
NO
MO
MD
1C
1C

11.8
ND
MD

BMDl
MO
MD
MD
NO
MD
MD
MO

37.2
MO

23.5
MD
•>
•D
MD
•0

MD
MO
MO
MO
NO
MO
NO

BIOL
ND
ND
ND
ND
ND
ND
ND
ND
ND

28.0
NO
ND

6.18
ND
NO
NO

8.19
MD
NO
NO
235
NO

89.7
ND
NO
HO
MO
NO

MO
NO
NO
ND
MO
NO
MO

BMDL
NO
NO
ND
ND
ND
ND
ND
NO
ND

12.2
HO
ND

BIOL
HO
NO
ND
ND
NO
MD
NO

56.4
NO

18.1
HD
HD
MD
MO
HO

ND
ND
NO
NO
NO
ND
MO
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND

10.5
ND
ND

5.41
ND
ND
ND
ND
ND
NO
NO

42.4
ND

18.5
ND
NO
ND
NO
NO

NO
NO
NO
NO
NO
NO
NO

BMDL
MO
NO
ND
ND
ND
ND
ND
NO
ND

8.77
ND
ND -

SMOL
ND
NO
ND
ND
ND
ND
ND

40.0
ND

22.0
ND
NO
ND
NO
NO

ND
HD
HO
NO
HD
MO
NO
HO
NO
MO
ND
ND
ND
ND
NO
ND
ND

23.9
ND
NO
ND
NO
ND
ND
HD
NO
ND
NO
212
HD
NO
MD
HD
HO
MO
NO

JOo

o
o

CONi
CO



DTUAMAC CORPORATION
TEST BORINGS - BACKGROUND

BASE N E U T R A L COMPOUNDS
Acenaphthene
Acenapnthylene
Anthracene
8enzo(a)anthracene
Benzo(a)pyrene
8enzo(b)fluoranthene
8enzo(ghi)perylene
8enzo(k)fluoranthene
bis(2-Chloroethoxy)methane
b i s<2-Ch lo roe thy l ) ether
bis(2-Chloroisopropyl)e ther
b i s ( 2 - E t h y l h e x y l ) p h t h a l a t e
4-8romophenyl phenyl ether
B u t y l benzyl p h t h a l a t e
2 - C h l orooapfnhalene
4-Chlorophenyl phenyl ether
Chrysene
0ibenzo<a ,h)an thracene
1.2-0 i chIorobenzene
1.3-DichIorobenzene
1.4-0 i chIorobenzene
3,3 ' -Dichlorobenzid ine
Diethyl phthalate
Dimethyl phthalate
O i - n - b u t y l phthalate
2,4-Dini trotoluene
2,6-Oini trotoluene
Oi-n-octy l ph tha la te
Fluoranthene
fluoren*
HexachIorobenzene
KexachIorobutadiene
HexachIorocycIopentadien«
Hexachloroethane
Indeno<1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N - Nitrosodi-n-propyIamine
H-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Methyl naphthaIene
2-Ni t roan i l ine
3-Nitroaniline
4-Chloroaniline
4-Nitraani l ine
Benzyl alcohol
Oibenzofuran

S TBBG2001 S T8BG2D04 S TBBG2006 S TSBG4D01 S TBSG4004 S T8BG4006

ug/kg
us/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

8*0222
803477

NO
ND
NO

ND

ND
ND

NO

NO

ND

ND

ND

NO

ND

NO

NO

NO

NO

ND

NO

ND
ND

ND
ND
ND

HO

NO

ND

NO

ND

ND
ND
ND
NO
NO
NO
ND
NO
NO
ND
HO
NO
NO
NO
NO
NO
HO

ND
NO
NO
NO

880222
8034 78

ND
NO
NO

NO

ND
NO
HO
NO

NO

HO
NO

NO

NO

ND

ND

ND
NO
NO
NO
ND
NO
ND
ND
NO

BHDl

ND

HO
NO
HO
ND
HO
ND
NO
HO
NO
NO
NO
NO
HO
HO
HO
ND
NO
HO
HO
ND
ND
ND
ND
NO

84.0222
BO 34 79

NO
NO
NO
ND
NO
ND
HO
HO

HO

HO

ND

NO

NO

ND

ND

ND

NO

NO

NO

NO

NO

ND

ND

NO

BHDL

NO

ND
HO

NO
HO
NO
HO
HO
HO
NO
ND
HO
NO
HO
HO
NO
HO
NO
HO
NO
HO
HO
HO

NO
ND

880224
BO 3492

NO
NO
HD
ND
NO
NO
HO
HD
ND
HD
NO
ND
ND
NO

NO

ND

NO

NO

HD
HO
HD
NO

HD

HO

83.9
NO
HO
HO
ND
NO
HO
NO
HO
ND
NO

HD

HD
ND
HD
HD
HD
HD
ND
ND
HO
HO
ND
NO
ND
ND

880224
B03493

ND
ND
ND
ND
ND
HD

NO

HO

HD
ND
ND
NO

ND
ND
ND

ND

ND
ND
ND
NO
NO
NO
HO
ND
NO
NO
ND
NO
ND
NO
ND
HO
ND
HO
HD
HO
ND
HO
NO
ND
HO
HD
HD
HO
HO
NO
ND
ND
HO
HD

880224
80349*

10
ND
ND
ND
ND
HD
HD
MO

ND
ND
HO

ND

HD

HD
HD
HD

HD

HD

HD

ND

HD
HD
HO

ND
BMDL

HD

HD

HD

HD
HO
HD
ND
HD
HD
HD
HD
HD
HD
ND
NO
HD
HD
ND
NO
ND
NO
ND
NO
HD
HO

JOo
oo

00
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DYNAMAC CORPORATION

TEST BORINGS • BACKGROUMD

RCRA METALS

Arsenic
Barium

Chroai jn
Lead
Mercury
Mercury, Inorganic
Selenium
Si lv«r

OTHER METALS AND MISC

% So l id
Cyanide, Total
Alumina!)
Antimony
Beryl I ium
Calc i Jn
Cobalt
Copper
Iron
Magnesiuti
Manganese
Micket
Potassium
Sodiui
Thallium
Vanadium
Zinc

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S T88G2D01
880222
80 34 77

BMDL
114000

NO
12000
10000

BMDL
BMDL

NO

NO

79.4
ND

18500000
ND

350
2160000

50000
30000

43700000
3150000
1630000

7000
500000
160000

NO
110000
64000

S T8BG2D04
880222
BO 34 78

BMDL
82200

ND
6500
2500
BMDL

NO
ND
ND

71.3
ND

14400000
ND

240
1690000

15000
18000

33500000
2350000

512000
1900

190000
160000

ND
97000
49000

S TB8G2D06
880222
803479

BMDL
67100

NO
9200
2600

MO

ND

ND
NO

82.6
NO

23900000
MO

430
2390000

15000
33000

50600000
3930000
853000

4200
390000
240000

ND
130000
86000

S TMG4001
880224
•03492

BMDL
187000

NO
7300
6100
BMDL

ND
ND
HO

83.6
ND

23600000
ND

280
4630000

16000
33000

39800000
6990000
1090000

4100
750000
150000

ND
100000
70000

$ TB8G4C04
880224
80 3493

BMDL
161000

NO
8700
3500

NO
NO
ND
ND

84.0
ND

19500000
ND

280
2580000

15000
29000

41100000
7680000
1130000

3800
300000
160000

ND
100000
60000

$ TBBC4006
880224
BO 3494

BMDL
173000

ND
11000

1700
NO
NO

ND

NO

86.6
NO

21700000
ND

340
2570000

7900
30000

41800000
7810000
603000

4400
280000
270000

ND
96000
72000

O
O

00
U)
O
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DYNAMAC CORPORATION

SURFACE WATER SAMPLES

VOLATILE COMPOUNDS
Benzene
Brocfonn
Carbon tetrachloride
Chlorobenzene
Ch I orod i bromome thane
Chloroethane
Chloroform
0 i ch I orobromomethane
1.1-0 i chIoroethane
1.2-Dichloroethane
1,1-Dichloroethylene
1, 2-Dichloropropane
cis-1,3-0ichloropropylene
Ethylbenzene
Methyl bromide
Hethyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Traris-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
TricMoroethylene
Vinyl chloride
tran«-1,3-Dichloropropylene ug/l
2-Hexanone
Acetone
Carton disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xylenes

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SU01
880412
807647

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND

BMOL
ND
NO
ND
NO
ND
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
MD
NO
ND

R SU02
880412
BO 7648

NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO
ND
ND
NO
NO

14.6
ND
ND
ND
MD
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
NO

R SY03
880412
BO 7643

ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
MD
ND
ND
ND
ND
0̂
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO

8.74
ND
ND
ND
ND
ND
ND
NO

R SW04
880412
B07644

ND
ND
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND

4.31
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND
ND

R SVI05
880413
BO 7649

BMOL
ND
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND

11.7
BMOL

NO
NO
NO
NO
ND
NO

R SW06
880413
BD7650

BMDL
NO
NO
ND
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND

BMDL
NO
NO
NO
ND
NO
NO
ND

24.0
BMDL

NO
ND
ND
ND
NO
NO

X FB01
880413
•07665

NO
ND
NO
ND
ND
NO

6.93
ND
ND
NO
NO
ND
ND
ND
ND
NO

18.7
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND

27.8
ND
NO
NO
ND
NO
ND
NO

o
o

00
OJ
NJ



OYNAMAC CORPORATION
SL)RfAC£ WATER SAMPLES

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobeniene
Ch I orodi bronorae thane
Chloroethane
Chloroform
0ichIorobromomethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3-Dichloropropylene
Ethylbenzene
Kethyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-TetrachIoroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1,1,1•TrichIoroethan«
1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride
trans-1,3-0ichIoropropyIene
2-Kexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl «cetate
•-Xylene
o*p-Xylene«

ug/l
U9/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SW07
880413
B07645

BMOL
ND
NO
MO
NO
NO
NO
NO
NO
NO
NO
ND
NO

BMDL
NO
ND
ND
ND
ND

BMOL
NO
ND
ND
ND
NO
ND
NO

18.0
ND

6.88
4.26

NO
NO

BMDL
BMOL

R SU08
880413
BO 7651

BMOL
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
NO
ND

BMDL
ND
ND
NO
ND
ND

13.3
NO
ND
ND
NO
ND
NO
ND

83.4
BMDL
ND

22.0
ND
ND

BMOL
BMOL

R SU09
880413
807652

BMOL
NO
ND
HO
NO
NO

BMOL
NO
ND
NO
ND
ND
NO

BMOL
ND
ND
ND
ND
ND

19.5
ND
ND
NO
NO
NO
ND
NO
189

BMDL
11.7
23.9
ND
NO

5.20
BMDL

R SW10
680413
807646

NO
ND
NO
NO
ND
ND

BMDL
ND

BMOL
ND
ND
ND
ND

6.91
NO
ND

BMDL
ND
ND

7.78
NO
ND
ND
NO
ND
ND
NO

76.0
4.33
20.2
220
ND
NO

21.2
11.3

i sun
880414
BO 7653

NO
NO
NO
ND
ND
ND
NO
NO

17.4
NO
NO
ND
ND

48.0
ND
ND

60.0
ND
NO

15.9
ND

BMDL
ND
ND
ND
NO
ND
825
SMDL
NO

1590
NO
ND
185

98.2

R SV12
880414
BO 7654

ND
NO
ND
NO
NO
ND
NO
NO
ND
ND
ND
NO
ND

BMDL
ND
ND

1890
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO

2870
ND
NO

4650
NO
ND

BMDL
BMDL

X FB02
880414
BO 7666

ND
NO
NO
NO
ND
NO
NO
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

5.96
NO
NO
NO
NO
NO

oo

00
00



OTNAMAC CORPORATION

SURFACE WATER SAMPLES

VOLATILE COMPOUNDS

Benzene
Bromoforw
Carbon tetrschloride
Chlorobenzene
Chlorodibromc«ethane
Chloroethane
Chloroform
0ichIorobromoae thane
1.1-Oichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3-DichIoropropyIene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
TetrschIoroethyI ene
Toluene
1,2-Trans-dichloroethytene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
TrichIoroethyI ene
Vinyl chloride
trans-I.S-Dichloropropylene ug/l
2-Hexanooe
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o*p-Xylenes

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l

R SV13
8804 U
807655

NO
ND
ND
NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

ND

ND

ND

ND

NO

ND

NO

ND

NO
ND

ND

ND
ND

34.8
NO

NO

ND

ND

NO

NO

ND

R SUH

880414
8D7656

ND
ND
ND
ND

ND

NO

NO

ND

ND

ND

ND

ND

NO

NO

NO

ND

ND

NO

NO

NO

ND

ND

ND

ND

NO

NO

ND

262
NO

ND

ND

ND

NO

MD

ND

R SV1J

880414
BD7657

NO
MO
ND

MO

MO

MO

MD

NO

MO

ND

ND

ND

NO

NO

ND

NO

NO

MO

ND

MO

NO

MD

MO

MO

MO

ND

ND

348
ND

ND

MD
HO
ND
ND
NO

R SU16
8S04U

807658

NO
NO
NO
NO
NO
NO
NO

NO

ND

NO

ND

ND

NO

ND

ND

NO

ND

ND

NO

NO

ND

NO

ND

NO

NO

NO

ND

205

ND

NO

NO

ND

NO

NO

ND

R SU17 R SW17
8S04U 8804U
807659 8E6202

ND
NO

MD

ND

ND

MD

ND

ND

ND

MD

ND

MD

ND

MD

ND

ND

19.5
ND
ND
ND
ND
MD
ND
ND
MD
MD
MD

130
ND

21.*
ND
ND
ND
ND
ND

R SU18
8804U
B07660

ND
ND
NO
NO
ND
NO
NO
NO

NO

NO

ND

ND

NO

ND

ND

ND

BMOL

NO

ND
BHOl.

NO
NO

ND
ND
NO

NO
ND

184
NO

5.89
NO
ND
NO
NO
ND

"3
»
O

o
o

00
CO
•tx



OYNAMAC CORPORATION
SURFACE WATER SAMPLES

V O L A T I L E COMPOUNDS
Beru en*
BrOBoform
Carbon te t rachlor ide
Chlorobenzene
ChIorodibromomethane
Chloroethane
Chloroform
0 i ch I o r obr onoroe t h ane
1.1-Oichloroethane
1.2-Dichloroethaoe
1.1-Dichloroethylene
1.2-D i chloropropane
c is -1 ,3 -Dich loropropylene
Ethylbenzer*
Methy l bromide
Methyl c h l o r i d e
Methylene chlor ide
1,1 ,2 ,2-Tet rachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1,1,1 -TrichIoroethane
1,1,2-Trichloroethane
TrichloroethyI ene
Vinyl chloride
tran«-1,3-0ichloropropylene
2-Heunone
Acetone
Carbon d i su l f ide
Methyl ethyl ketone
Methyl - i so-buty l ketone
Styrene
Vinyl acetate
•-Xylene
o*p-Xyleoes

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SU19
880414
S07661

NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
NO
NO

SMDL
NO
NO
NO
ND
NO
ND
NO

87.2
ND

4.68
MD
NO
ND
MO
ND

R SU20
880414
BD7662

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND

BMDL
ND
ND

BMDL
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND .
ND
ND
NO
ND
ND

SVT001
880525
BE4768

ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND

SMOL
ND
NO

5.64
ND
NO
ND
ND
NO
ND
NO

41.4
NO
ND
ND
ND
NO
NO
ND

SWFALLS01
880525
BE 4769

BMDL
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
NO

19.2
NO
ND
ND
ND
MO
NO
ND
NO
NO
MO
NO
NO
MD
MO
NO

X PU1
880414
BD7663

NO
NO
NO
NO
NO
MO

67.9
12.9
MO
MO
ND
NO
ND
ND
NO
ND
NO
ND
NO
MO
MD
NO
NO
ND
NO
NO
NO
MO
NO
MO
MO
MO
MD
MO
NO

X PU2
880414
807664

ND
ND
NO
NO
NO
NO

69.6
15.4
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
MO
NO
NO
NO
MD
ND
MD
MD
MO
NO
NO
NO
HO
ND
NO

oo

00
CO
Ul
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DYNAMAC CORPORATION

SURFACE WATER SAMPLES

BASE NEUTRAL COMPOUNDS

Acenaphthene
AcenapMhylene
Anthracene
Bern o<a)anthracene
Benzo(a>pyrene
8eruo(b)f luoranthene
8enzo(ghi)perylene
Benzo< k) f I uorant hene
bis(2-Chloroethoxy}met*>arie ug/l
bis(2-Chloroethyl) ether
bis{2-Chloroisopropyl)*ther ug/l
bis(2-Ethylhexyt)phtha»ate ug/l
4-Branophenyl phenyl e~-~>er ug/l
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chloropfcenyl phenyl ether ug/l
Chryser*
DtbenzoCa,h)anthracene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Oichlorobenzene
3,3'-Dichlorobenzidine
Oiethyl phthalate
Oinethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Oini trotoluene
Di-n-octyl phthalate
1,2-Oiphenylhydrazine
Fluoranthene
Fluorene
Hexach I oroberuene
Hexach I orobvjtadi ene
Hexachlorocyclopentadiene
Hexachloroethane
Ind*no<1,2,3-e,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N - N itrosodi•n-propyI ami ne
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Hethylnaphthalene
2-Nitroaniline
3-Nitroaniline
4-Chloroaniline
4-Nitroanitine
Benzyl alcohol
Dibenzofuran

ug/l
us/ 1
us/ 1
ug/l
us/ 1
us/ 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SW01
880412
807647

ND
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND

BMDL
-

NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
ND

R SU02
860412
807648

ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND

8MDL
-

NO
ND
NO
ND
ND
NO
ND
NO
ND
NO
NO
ND
ND
NO
ND
ND
-

NO
ND
ND
ND
NO

R SU03
880412
807643

NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND

BMOL
-

ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND
ND
ND
HO
NO
ND
ND
ND

I SU04
880412
•07644

ND
NO
ND
ND
ND
ND
NO
ND
NO
NO
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
NO
ND
HO
NO
ND

BMDL
-

NO
ND
NO
NO
ND
NO
ND
ND
NO
ND
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO
NO

R SVI05
880413
BO 7649

ND
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
HO
NO
ND
NO
ND

BMDL
-

NO
ND
ND
ND
NO
ND
NO

BMOL
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND

R SV06
880413
807650

NO
NO
ND
ND
NO
ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
ND
ND

BMOL
-

ND
NO
NO
NO
ND
NO
NO

BMDL
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
ND

X FB01
880413
807665

ND
NO
NO
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO

BMOL
-

ND
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO



f ^"^

DYNAMAC COfiPORATIO*
SURFACE UATE* SAMPLES

BASE NEUTRAL COMPOUNDS

Acenaphthene
Acenaphthylene
Anthracene
Benzo< a) anthracene
8enzo(a)pyrene
Benzo(b)f luoranthene
BenzoCghi Jperylene
Benzo<k)f luoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether ug/l
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2- Ch I oronaph t ha I ene
4-Chlorophefiyl phenyl ether ug/l
Chrysene
0 i benzo( a, h) anthracene
1 ,2-Oichlorobenzene
1 , 3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Oichlorobenzidir>e
Diethyl phthalate
DtBethyl phthalate
Di-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Dinitrotoluene
Oi-n-octyl phthalate
1,2-Diphenylhydrazine
Fluor an thene
Fluorene
Hexachloroberueoe
Hexachlorobutadiene
Hexach I orocyc I opent ad i ene
Hexach I oro« thane
lndeno(1,2,3-c,d)pyrene
I sophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propyla<nine
N-Ni trosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Methylnaphthalene
2-Nitroaniline
3-Nitroaniline
4-Chloroaniline
4-Nitroaniline
Benzyl alcohol
D i benzof uran

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
us/ 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ua/i

R SV07
880413
B07645

NO
NO
NO ,
NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO

BMOL
-

NO
NO
NO
ND
NO
ND
ND

BMDl
NO
MO
NO
ND
ND
NO
ND
ND
NO
NO
NO
ND
NO
NO

R SU08
880413
BO 7651

NO
ND
NO
NO
ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO

BMOL
-

NO
NO
ND
ND
ND
NO
MO

BMDL
MO
MO
NO
NO
NO
NO
NO
NO
MO
NO
NO
'NO
NO
NO

R SW09
880413
807652

NO
ND
ND
ND
ND
MD
ND
MD
ND
NO
ND
MO
NO
MO
NO
NO
NO
ND
MO
ND
MD
MD
ND
MD
MO
MD
MD
MD
-

MD
NO
MO
NO
MO
MD
ND

12.9
ND
ND
ND
MD
MD
MD
MD
MO
MO
ND
NO
MO
MD
MD

R SU10
880413
B07646

NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
ND
MO
ND
NO
-

NO
ND
NO
MO
MO
NO
ND
MD
NO
HO
ND
ND
ND
NO
NO
ND
MD
ND
ND
MO
NO
NO

R SU11
880414
807653

MO
ND
ND
MD
ND
ND
ND
ND
ND
MD
NO

3.20
MD
MD
ND
NC
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
MD

5.14
-

ND
ND
ND
ND
ND
ND
ND

4.61
ND
MD
MD
ND
ND
ND
ND
ND
ND
NO
ND
MD
ND
ND

It SU12
880414
BO 7654

ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
NO
ND
ND
HO
NO
-

ND
ND
ND
NO
NO
NO
NO

4.26
NO
ND
MO
NO
NO
NO
NO
NO
NO
ND
MO
NO
ND
MO

X FB02
880414
807666

NO
NO
NO
ND
NO
NO
NO
ND
NO
ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
NO
ND
ND
ND
-

NO
NO
ND
NO
NO
MO
MO
NO
MO
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO



DTNAMAC CORPORATION

SURFACE WATER SAMPLES

BASE NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthytene
Anthracene
Benio(a)anthracer>e
Benzo(a)pyrene
Bertzo(b) f I uoranthene
BenzoCghi }perylene
8eAzo(k)fluoranthene
bis(2-Chloroethoxy)methane ug/l
bis(2-Chloroethyl> ether ug/l
bis(2-Chloroisopropyl)ether ug/l
bis<2-£thylhexyl)pt i tha!ate ug/l
4-Bromophenyl phenyl ether ug/l
Butyl benzyl phthalate ug/l
2-Chloronaphthalene ug/l
4-CMoropheoyl phenyl ether ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Chrysene
0 ibenzo< a, h) anthracene
1.2-Oichlorofaenzene
1.3-Dichlorobenzene
1,4 -0ichIorobenzene
3,3'-Oichlorobenzidine
Die thy l phthalate
Diaethyl phthalate
Di-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Oinitrotoluene
Oi-n-octyl phthalate
1,2-0iphenylhydraz i ne
Fluor anther*
Fluor ene
K exach I o r obenz ene
Hexachlorobutadiene
Hexaeh I orocyc I opent adi ene
HexaehI oroe thane
Indeno(1,2,3-c,d)pyrene
Isophorone ug/l
Naphthalene ug/l
Nitrobenzene ug/l
H-Hitrosodi-n-propytaroine ug/l
N-Hitrosodiphenylamine ug/l
Phenanthrene ug/l
Pyrene ug/l
1,2,4-Trichlorobenzene ug/l
2-Hethylnaphthalene ug/l
2-Nitroaniline ug/l
3-Nitroaniline ug/l
4-Chloroaniline ug/l
4-Nitroaniline ug/l
Benryl alcohol ug/l
Oibenzofuran ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SU13
8804 H
807655

R SU14
8804 U
BO7656

R SV1J
880414
807657

R SV16
880414
BD7658

R SU17
880414
807659

R SU17
8804 K
BE6202

R SU18
880414
B07660

NO
NO
NO
NO
ND
NO
ND
NO
ND
ND
ND
NO
ND
NO
ND
NO
ND
NO
ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
-

NO
NO
NO
HO
NO
NO
MO
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
MO
NO
NO
MO
NO

HD
NO
ND
ND
ND
ND
NO
NO
HD
NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
ND
NO
HO
HO
ND
ND
ND
ND
NO
-

NO
NO
NO
HD
HO
NO
HO
ND
NO
NO
HO
HD
NO
NO
NO
NO
ND
NO
HD
NO
NO
HO

NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
NO
ND
NO
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
NO
HO
-

ND
HO
NO
ND
NO
NO
NO
ND
ND
NO
NO
NO
HO
HO
NO
HO
NO
ND
ND
NO
HD
HO

NO
NO
ND
NO
ND
NO
NO
NO
HD
ND
ND
ND
NO
ND
NO
ND
ND
ND
HD
NO
NO
HO
HD
NO
NO
NO
NO
HO
-

ND
HO
ND
NO
NO
NO
ND
HD
HD
HD
NO
ND
HO
ND
MO
NO
ND
ND
NO
ND
HO
ND

ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
NO
ND
-

HO
HO
NO
NO
ND
NO
ND
HD
HD
HO
NO
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO

NO
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
HO
ND
HO
HD
NO
HD
ND
ND
ND
NO
NO
HD
ND
ND
ND
HO
HO
HD
ND
HO
NO
HO
ND
HD
HD
HO
HD
HD
NO

HD
ND
NO
HO
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
NC
NO
ND
ND
ND
MO
NO
HD
NO
ND
ND
ND
ND
-

ND
ND
HO
HD
HD
HD
ND
ND
HD
HD
NO
ND
ND
NO
ND
ND
ND ;
ND I
HO
ND c
MO 0
HD

00
CO
CO



OYNAMAC CORPORATION
SURFACE WATER SAMPLES

BASE NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(b)fIuoranther*
BenzoCghi)perylene
Benzo{k}fIuoranthene
bis(2-Chloroethoxy}merhane ug/l
bis(2-Chloroethyt) ether
bis(2-Chloroisopropyl)ether ug/l
bis(2-Ethylhexyl)phth.alate ug/l
4-Bromophenyt phenyl ether ug/l
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether ug/l
Chrysene
Dibeozo(a,h)anthracene
1.2-DichIorobenzene
1.3-Dichlorobenzeoe
1.4-Dieh Iorobenzene
3,3'-Oichlorobenzidine
Oiethyl phthalate
DinethyI phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Oinitrotoluene
Di-n-octyl phthalate
1,2-0iphenyIhydrazine
Fluoranthene
Fluorene
HexachIorobenzene
HexachIorobutad iene
KexachIorocycIopent ad i ene
HexachIoroethane
Indeno(1,2t3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propyla«ine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-TrichIorobenzene
2-He thy I naphtha I ene
2-Nitroantline
3-Nitroaniline
4-Chloroaniline
4-Nitroamlir*
Benzyl alcohol
Dtbenzofuran

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SU19
880414
807661

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

2.42
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
ND
NO
NO
NO
ND
NO
NO
NO

8 SU20
8S0414
BO 7662

NO
ND
NO
ND
ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
-

ND
NO
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
ND
ND

SWT001
8S0525
BE4768

NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
NO
-

NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO

SJfAUSOl
880525
BE4769

ND
ND
ND
NO
ND
HO
NO
ND
NO
NO
NO

BHDL
ND
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
ND
NO
NO
-

ND
ND
NO
NO
NO
ND
NO

BWl
ND
ND
NO
ND
ND
NO
HO
ND
NO
NO
ND
ND
NO
NO

X PW1
880414
B07663

NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
MO
NO
ND
HO
NO
NO
NO
-

ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
ND
NO
NO

X PU2
880414
807664

NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
-

NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
HO
NO
ND
ND
NO
NO
NO
NO
NO
ND
NO
NO

oo

00
CO
10



OYNAMAC CORPORATION
SURFACE WATER SAMPLES

AC 10 COMPOUNDS

2-Chloroprieool
2,4-Dtchlorophenol
2,4-Oimethylprienol
4,6-Dinitro-o-cresol
2,4-Oinitropheool
2-Nitroprieool
4-Nitrophenol
p-CMoro-B-cresol
Pentachlorophenol
Phenol
2,4,6- Trichlorophenol
2,4,5-Trichlorophenol
2-Methytprieool
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS

Atdrin
Alpha-BHC
Beta-BHC
Ganma-BHC
Delta-BHC
Chlordar*
4,4'-DOT
4, 4' -ODE
4,4'-000
Oieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Mcthoxychlor
a 1 pha - Ch I ordane
Sanaa- CM ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1252
Aroclor 1221
Aroclor 1016

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/ 1
ug/l
ug/l
ug/l
ug/l
ug/ 1
ug/l
ug/l
ug/ 1
ug/l
ug/l
ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

* SW01
850412
807647

NO

MO

NO

NO

NO

NO

ND

NO

ND

NO

NO
NO

ND

ND

ND

NO

ND

ND

NO

NO

ND

ND

NO
ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO

•
-

NO
NO
ND
ND
ND
ND
NO

R SU02
880412
BO 7648

NO

NO

ND

NO

NO

NO

ND

ND

ND

ND

ND

NO
ND

ND

ND

NO

NO

ND

NO

ND

ND

ND

NO

MO

ND

MD

ND

ND
NO
ND
ND

ND

NO

MD
-

ND

MO

MO
MD
ND

ND

ND

R SUOJ

8S0412
BC7643

MD
MO
NO
NO
ND
NO
NO
ND
NO
MD
ND
MD
ND

ND

NO

NO

ND

NO

NO

NO
MD
MD
ND
NO
ND
NO

NO

ND

NO

ND

NO

ND

HO
ND

-
-

ND
HO
HO
ND
HO
ND
HO

R SW04
880412
807644

NO
NO
NO

NO
ND
NO

MO
NO

NO

NO

ND

ND

NO

NO

ND

NO

NO

NO

MD

NO

ND

MD

NO
MO

NO
ND
NO

NO
ND
ND
ND
ND
ND
ND
.
.

MD
NO

MD
MD
HO
ND
ND

R SUOS
880413
BO 7649

HO

HD

ND

ND

HD
HO
HD
MD
HD
MD

HD
HD
HD
ND
HD

HD

HD

HO

MO '

ND
HD
MD

ND
ND
MD
MD
HD
MD
MD
MD
MD
MD
MD
MD
.
.

MD

HD
MD
HD
MD
MD
MD

8 SU06
880413
B076SO

NO
NO
NO
NO
NO
NO

ND

NO
MO
MO
NO
ND
ND
NO
ND

ND

ND

ND

ND

ND

NO

HD

NO

ND

NO
NO
NO
NO
ND
NO

HD

ND
NO
ND
.
.

NO
HD
NO
HD
ND
NO
ND

X FB01

880413
80 7665

NO
NO
ND
HO
NO
NO

HO

HD

ND

NO

ND

ND

ND

ND

NO

NO

NO

ND

HD

HD

ND

ND

NO
ND
ND
HD
HD
NO
NO
ND
NO
NO
NO
NO
.
.

NO
NO
ND
NO
ND
ND
NO

/——s

oo

CO
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O



DTXAMAC CORPORATION

SURFACE WATER SAMPLES

ACID COMPOUNDS
2-Qiloropheool
2,4-Oichlorophenol
2,4-OiBethylphenol
4,6-Dinitro-o-cresol
2,4-Dinitrophenol
2-Mitrophenol
4-Mitrophenol
p-Oiloro-m-cresol
Pentachlorophenol
Pt*enol
2,4,6-Trichlorophenol
2,4,5- Trichlorophenol
2-Wethylphenol
»-*€thylphenol
Boizoic acid

PESTICIDES AND AROCLORS

Aldrin
Alpha-BHC
B«ta-BHC
GJBM-SHC
Oelti-BHC
Chlordane
4, 4' -DOT
4,4'-DOE

4,4'-DOO
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
H«pt«chlor
Meptachlor epoxide
To*aphene
Endrin ketone
Kethoxychlor
alphi-Chlordane
yatmn- Ch 1 ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SU07
880413
807645

MO

ND

MD

NO

NO

NO

ND

NO

HO

HO

NO

ND

NO

MO

ND

MO

MO

NO

MD
ND
HO

ND

ND

ND

HD
ND
ND
NO

ND

MD
MD
MD
ND
ND
-
-

ND
ND
ND
MD
MD
ND
ND

R swca
880413
BO 7651

NC

NC

NC

NC

NC

MD

MD

NC
MC

MD
MO

NC

NC

NC

NC

NC

NC

NC

MC
MD
ND
NC

NC

NC

NC
MO
NC

NC

MO

NC

MD
MD
MD
ND

-
-

ND
NO
ND
NO
ND
MD
NO

R SU09
880413
BO 7652

ND
ND
ND
ND
NO
ND
NO
NO
NO
ND
NO

ND

ND

ND

ND

NO

ND

ND

ND
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
HO
NO

-
-

NO

ND

ND

ND
ND
HO
ND

R SU10
880413
BO 7646

NO
ND
ND
ND
ND
ND

NO

NO

NO

BMDL

NO

ND

BMDL

ND

BMDL

ND

ND

ND
ND
ND
NO
NO
NO
NO
NO
ND
NO
NO
HO
NO
NO
ND
ND
NO
•
-

ND
ND
NO
ND
ND
ND
NO

R SU11
880414

BO 7653

NO
ND
NO
ND
MO
MD
ND
MD
ND
MD
ND
ND

ND

BMDL

NO

HO

HD

NO
NO

NO
NO
NO
NO
NO
NO
ND
NO
MD
NO
ND
HD
ND
NO
ND
-
-

ND
NO
ND
ND
ND
NO
ND

R SU12
880414
BO 7654

MO
NO
NO

MD

ND

MD

MD

MD

ND

MO

ND

NO

ND

ND
ND

HD
NO
ND
NO
NO
HD
NO
NO
HD
ND
NO
ND
ND
NO
MD
NO
MD
NO
HO
-
-

HD
HO
HD
HD
NO
ND
HO

X FB02
880414

BO 7666

MO
ND
MD
MD
MD
ND
MD
MD
ND
ND
NO
ND

ND

ND

HD

ND

NO

MD

MD
ND
MO
MO
NO
HD
MD
ND
ND
NO
ND
NO
MD
MD
ND
ND

-
.

MD

NO
ND
HD
NO
NO
MD

0
0

00it*



DYNAMAC COUPORAT10H
SURFACE WATER SAMPLES

ACID COMPOUNDS
2-Chlorophenol
2,4-Oichlorophenol
2,4-Dimethylphenol
4,6-Oini t ro-o-cresol
2,4-Oinitrophenot
2-Nitrophenol
4-Nitrophenol
p-Chloro-B-cresol
Pent ach I orophenol
Phenol
2,4,6-Trichlorophenol
2 , 4 , 5 - T r i ch I or opheoo I
2-Methylphenot
4-Methylphenol
Benzoic acid

PESTICIDES AND AROCLORS
Aldrin
Alpoa-BHC
Beta-BHC
Gamna-BHC
Delta-BHC
Chlordane
4,4 ' -DDT
4,4'-OOE
4,4' -ODD
Dieldrin
Endosulfan I
Endosulfan II
Endosglfan sulfate
Endrin
Kept ach I or
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alpha -Chlordane
ganrna- Chlordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

R SV13

880414
BO 7655

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
HO
NO
HO
NC
ND
ND
HO

NO
ND
-
-

NO
HO
HD
HO
HD
NO
NO

R SU14
880414
BO 7656

ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

NO

ND

ND

ND

ND

ND
ND
ND

ND

ND
ND

ND

NO

HD

HO
ND
NO
HD
ND
ND
NO
NO
HO
HO

-
-

HD
HD
HO
ND
NO
ND
ND

R SUU

850414
B07657

ND
NO
ND
ND
NO
ND
NO
ND
ND
ND
NO
ND

ND

ND

ND

ND
ND
ND
ND
NO
ND
ND

NO

ND

NO
NO
NO
ND
NO
NO
NO
HD
HO
HO

-
-

NO
HO
ND
NO
NO
ND
ND

R SU16
880414
807658

HD
HO
HD
ND
HD
ND
ND
ND
NO
ND
ND

ND

ND

ND

ND

NO
ND
ND
ND
NO

HD

NO

NO

ND
HD
HO
HO
NO
NO
ND
NO
HD
HO
HO
-
-

HO
NO
HO
HO
HO
HD
HO

R SU17
880414
B07659

ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

NO
ND
NO
NO
NO

ND
ND
NO

HD

HD
HD
HO
HO
NO
NO
ND
ND
HO
HD
.
-

ND
ND
HD
HD
HO
NO
HO

R SW17

880414
8E6202

ND
NO

NO
HO
HO
HD
NO
ND
NO
NO
ND

ND

ND
NO
ND

.
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.
.
-
-
-
-
-
-
-

R SU18
880414
80 7660

ND
HD
HD
ND
ND
MO
MO
HO

HD
NO
ND
HO

ND

NO

ND

ND

ND

NO

NO

HO

NO

NO

ND

HO

HO
HD
HD
HD
HD
HD
HO
HO
HD
HD
.
.

MO
ND
HD
ND
HD
HD
ND

noo
Oo

CO



f——v
DfMAMAC CORPORATION
SURFACE WATER SAMPLES

ACID COMPOUNDS
2-Chloropheool
2, 4 -Dich I orophenol
2,4-Oinethylphenol
4,6-Dini tro-o-cresol
2,4-0 initropheool
2-Nitrophenol
4-Nitropher<ol
p-Chloro-«-cresol
Pent ach I orophenol
Phenol
2 , 4 , 6-T r i ch I orophenol
2 , 4 , 5 - T r i ch I orophenol
2-Hethylphenol
4-Methylphenol
Benzoic acid

PESTICIDES ANO AROCtORS
Aldrin
Alpha-BHC
Beta-BHC
Ganma-BHC
Delta-BHC
Chlordane
4,4'-DOT
4,4'-DOE
4,4'-DOO
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin Ice tone
Hethoxychlor
alpha-Chlordane
gaum- Ch t ordane
Aroclor 1242
Aroclor 1254
Aroelor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l
ug/l
U9/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

t SU19
880414
BO 7661

ND
MO
NO
ND
MO

MO

NO
MO

MO

MO

ND

MO

NO

ND

ND

NO

ND

NO

NO
MO
MD

ND
NO
MD
MD
MO
MD
MD

MD

MO
NO
MO
MD
ND
-
-

NO
ND
NO
NO

ND
ND
MD

R SU20
580414
BO 7662

ND
MD
ND

ND

ND

ND

ND

NO
NO
NO

ND

ND

ND

ND

NO

NO
ND

ND

ND
ND
HO
ND
ND
NO
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
-
-

MD
NO
ND
ND
NO
ND
ND

SUTD01
880525
BE4768

NO
NO
NO
NO
HO
NO
ND

ND
ND
NO
ND

ND

MD

ND

ND

ND

ND

NO

ND

HO
-

ND
NO
NO
MD
ND
NO
NO
ND
ND
NO
ND
MD
NO
NO
ND
NO
ND
MO
ND
ND
NO
ND

SyfALLSOl
880525
BE4769

NO

ND

ND

ND

NO
NO

NO

NO

ND
BMOL

NO

NO

ND

ND

66.0

NO
ND
ND
NO
NO

-

ND
ND
ND
MO
HO
ND
ND
NO
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO

X PW1
880414
BO "663

NO

ND

ND

MD

ND
ND
MD

ND
ND
«C

ND

ND

ND

ND

ND

NO

ND

ND
NO

ND
ID
ND
•D
ND
ND
ND
ND
ND
ND
•D
ND
ND
ND
NO
-
-

•D
•D
ND
ND
ND
ND
ND

X PU2
880414
BO 7664

ND
NO

HO

NO

ND

ND

ND

NO
ND
NO
MO
MD
NO
MD
ND

ND
NO
ND
ND
NO
NO
NO
ND
HO
HO
MO
NO
NO
NO
ND
NO
ND
ND
ND
.
.

NO
ND
ND
ND
ND
ND
HO

CD
>£k
Co



DYNAMAC CORPORATION
VUXfALt WAICK i«nri.c*

tCJU METALS
Arsenic
Barium
Cadmium
Chronium
Lead
M*rcury
M*rcury, Inorganic
Selenium
Si Iver

OTHER METALS AND MISC

AtuTiinum
Aj-itiireny
B«ryl I i un
Boron
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium-
Thallium
Vanadium
Zinc
Cyanide, Total

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
•8/1

R SW01
880412
B07647

BMDL
120

MD
MO
MD
NO

HO

MO

MD

150
&MDL

ND

40300

BMOL

BMDL

270
167000

230
HO

47800
1390000

MO
BMDL
BMDL

HO

R SU02
880412
807648

BMOL
120

MD
MD
ND
MD
MD
MD
MD

150
BMDL

ND

39300
ND

BMDL

270
170000

280
ND

47600
1430000

MD
BMDL

MD
MD

R SU03
880412
80T643

BMOL
145

ND
ND
NO
ND

ND

NO

MO

290
SMOL

ND

11000
ND

BMOL
400

89100
360

ND
25900

791000
ND

BMOL
NO
NO

R SW04
880412
B076U

BMDL
136

MD
MO
ND
MD

ND

MD

MD

100
BMDL

HO

42700
ND

ND

670
136000

660
ND

38700
1110000

BMDL
ND

BMDL
MD

R SW05
880413
BO 7649

BMDL
110

NO
NO

BMDL

NO

NO

MO

MO

48

NO

ND

41500
ND
ND

210
12900

630
NO

23600
675000

NO
BMDL

39
NO

R SU06
880413
BD7650

BMDL
100

MD
SMDL

ND
MO

ND

NO

ND

53
MO

NO

41100

NO

BMDL
230

12700
630

MD
23800

682000
MD

BMDL
43
NO

X FB01
880413
807665

MO
ND
NO
NO
ND
NO

MO
MD
NO

BMDL

ND

ND

BMOL

NO

NO

NO

BMOL

NO
MD

BMDL
130

BMDL
MO

BMDL

o
o

03
*fc
*».



D'NAMAC CORPORATION
SURFACE WATER SAMPLES

RCRA HfTALS

Arsenic
Barium
Cadmiu*

Chroniui
Lead
Mercury
Mercury, Inorganic
Seleniu»
Si Iver

OTHER NETALS AND MISC
Al uroi rxin

Ant inony
Beryl I ium
Boron
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thill ill*
Vanadium
Zinc
Cyanide, Total

ug/l
ug/l

ug/i
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
•9/1

R SV13
880414
BO 7655

BMDL
94
ND

NO

BMDL
NO

NO

ND

NO

170
NO
NO

-

26300
NO

BWL
4100
7310
4760

NO
4900

36300
NO
NO
31
NO

R SW14
580414
80 7656

BMOL
133

HO

NO

BMDl
NO

NO

NO

NO

560
ND

ND

•

24700
NO

we i
6300
6960
4840

NO
4400

38700
NO

BMOL
29
ND

R SWU

880414
807657

BMDL

120
ND
ND

BMOL

ND

ND

ND

ND

250
NO
NO

24600
NC

BMOL

5300
6690
4200

NO
4100

39100
ND

BMDL

30
NO

R SU16
880414
BO 7658

8NOL
170

NO
NO

6.9
NO
NO

NO

NO

1700

NO

NO
•

25300
NO

14

9200
7270
4040

NO

4600
36300

NO
BMDL

69
NO

R SW17
88C«.14
BC'659

10
281

NO
65
22

.86

.55
ND
NO

~350
ND

50L
-

2^500
9GL

29
2C100

8810
2370

65
5100

3-700
HO
42

190
NO

R SW17 R SV18
880414 880414
BE 6202 BO 7660

BMDL
133

ND

ND
BMDL

ND

ND
ND

NC

160

ND

NO

-

24200
ND

BMDL

5700
6270
3300

ND
4800

33800
ND

ND

37
ND

CD
i&
I/I



OYKAMAC CORPORATION

>imrftl.C »«' t» J*vir *.*..»

RCSA METALS

Arsenic
Bariux
Caesium
Chroaiu*
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AMD M1SC

Aluminun
Antimony
Beryllium
Boron
Ca I c i LID
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassiua
Sodium
ThaUius
VanadiuB
Zinc
Cyanide, Total

us/ 1
i»S/ 1
ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
•9/1

R SW07
880413
BD7645

BMOL
84
NO
MO
NO

NO
NO

NO

NO

99
NO

NO

39000
BMOL

NO
230

11100
530

BMDL
29000

606000
NO
NO
34
NO

R SW08
880413
BO 7651

BMOL
71
NO

NO

BMOL
NO
NO
NO
NO

270
NO
NO

350
39100

NO

NO
590

10900
470

NO
30700

669000
NO

BMOL
80
NO

R SW09
880413
90 765 2

BMOL
86
NO

BMDL

BMOL

BMDL
1.2

NO
NO

170
NO
NO

37800
NO

BMOL
900

11100
630

20500

NO
NO

850
NO

R SU10
880413
80 7646

NO
94
NO
NO
HO
NO

NO

NO

NO

190
BMDL

NO

33800
BMDL

NO
950

10100
1340

NO
2600

53700
NO
NO

BMDL
NO

R SV11
880414
BO 7653

HO
90
NO
NO

BMDL
.26

NO
NO
NO

98
NO

NO

31500
NO

BMOL
1100
8000
2550

NO
4800

80800
HO
NO
66
NO

R SV12
880414
B07654

BMDL
75
NO
NO

BMDL
.26
.43
NO
NO

250
NO
NO

30400
BMOL
BMOL
3600
7830
3290
BMDL
5700

71100
NO
MO

130
NO

X FB02
880414
BO 7666

MO
BMDL

HO
BMDL

HO
NO
HO
HO
NO

BMOL

HO

NO

BMDL

BMOL

NO

NO

BKDL

BMDL
HO

BMDL
620

ND
HO
NO
HO

o
o

00



BTVkMAC CORPORATION
SJKfAtC UAICK »AnrLci

RCRA METAiS
Arsenic
Barium
Cadmiui
Oiromiui
Lead
Mercury
Hercury, Inorganic
Selenium
Si tver

OTHER METALS AMD MISC
Aluminum
Antimony
Beryllium
Boron
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/t
ug/t
ug/t
ug/l
ug/l
ug/l
ug/t
ug/l
ug/t
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/t
i>g/l

R SU19
880414
B07661

BMOL
110
ND
ND

BMDL
MO
NO
ND
NO

630
ND
ND

25400
ND

BMOL
5300
7130
2370

ND
5600
45900

ND
BMDL
140
NO

R SV20
480414
BD7662

BMDL
56
MD
ND

BMDL
ND
ND
ND
ND

970
NO
NO

26100
BMDL
SMDL
2500
7760
1110
ND

2100
23800
BMDL
BMDL
22
ND

SUT001
880525
BE4768

ND
32
MO

MO
ND

BMDL
3.0
ND
ND

260
NO
NO

13000
NO

BMOL
2100
2400
520
MO

1000
20100

MO
ND
52
NO

SUFALLS01
880525
BE4769

ND
61

BMDL
41
18

BMDL
.25
ND

BMDL

840
BMDL
BMDL

44400
NO
290
3700
12800
190
27

112000
598000

ND
BMDL
3560
ND

X PU1
880414
807663

ND
14
NO
ND

BMOL
HO

ND
ND

720
ND
MD

19200
BMDL
20

1300
3600
23
ND

1100
10000

NO
NO

BMOL
NO

X PU2
880414
BO 7664

NO
19
MO
MO

BMOL
ND
NO
NO
NO

790
ND
ND

22300
BMDL

15
250
4000
45
MO

1300
11000

MO
BMOL
BMOL
MO

o
o
M

00
*»



4: Sediment Samples
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DTkAMAC COftPORATtON
SEOINENT SAMPLES • ONSITE

VOUTILE COMPOUNDS
Benzene
Bronofona
Carbon tetrachloride
Chlorobenzene
ChIorodibromomethin*
Chloroethane
2-CMoroethylvinyl ether
Chloroform
0ichIorotoromomethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3•0ichIoropropyIeoe
Ethylbenzene
Methyl bromide
Methyl chloride
Nethylene chloride
1,1,2,2-Tetrachloro«thane
Tetrachloroethylene
Toluene
1,2-Tr»n$-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichtoroethylene
Vinyl chloride
tr«n*-1,3-0ichloropropylene
2-Hexanon*
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-ISO-butyl ketone
Styrene
Vinyl acetate
•-Xylen*
o»p-Xyl

FCSEDCL02A I FCSEDCL04A I FCSEOCL06A
880420 880419 840505
8E0772 BE0771 BE1875

I FCSEDCL09A • FCSEDCL10A I FCSEDCH3A
880505 88050* SfiOSM 880504
K1874 BE1777 B€1776

ug/kg
us/kg
ug/kg
US/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

BMDL
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

69.7
NO
NO

BWL
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

5.30
NO
NO

B»L
NO
NO
NO
NO
NO
NO
NO
144
NO

7.40
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

33.9
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
196
NO

41.6
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
•

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

11.1
NO
NO
NO
NO

8.00
NO
NO
NO
NO
NO
278
NO
232
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
kD
NO
NO
NO
NO
NO
NO

11.5
NO
NO
NO
NO
NO
NO
NO
370
NO
193
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
•

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
273
NO
121
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND

1160
NO
113
NO
ND
ND
ND
ND

o
o

00Jk
vo



/——x

OYXAXAC CORPORATION

SEDIMENT SAMPLES • ONS1TE

VOLATILE COWOWOS
Benzene
Ironefor*
Carbon tetrichloride
Chlorobenzene
CM orodibro*o*e thane
Chloroethane
2-CMoroetJrylvinyl ether
CMorofom
DichlorobroBonethane
1.1-DiChloroethane
1.2-0ichloroethane
1.1-Oichloroethylene
1.2-0ichIoropropane
ciS-1,3-DtcMoropropylene
Ethylbenzene
Methyl broBide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2•Tcans -dichIoroethyIene
1,1,1 • T r i dUoroe thane
1,1,2-TrichIoroethane
Tr i ch I oroethy I ene
Vinyl chloride
trans-1,3-0ichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xyl

FCSEDCU6A 8 FCSEDCI21A B FCSEDCL26A B FCSEOCLA26 8 FCSEDCL28A B FCSEDCL32A B FCSEDC133A
880504 580503 880502 880502 880502 880502 880428
BE1774 BE1783 B£1782 BE1781 BE1780 BE1779 BE1787

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO
tfO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

71.3
NO
NO
NO
NO
NO
NO
NO

NO
MO
NO
NO
NO
NO
•

NO
MO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

85. 6
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

5.92
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO

64.6
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
.

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
NO
ND
NO
NO
ND
ND

56.5
NO
ND
ND
NO
NO
ND
NO

ND
NO
ND
ND
ND
ND
.

ND
ND
HO
ND
ND
MO
NO
ND
ND
ND

44.5
ND
ND
ND
NO
HO
MO
ND
HO
ND
HO
619
ND
NO
NO
ND
NO
HO
ND

o
o

CO
Ul
o



DTNAMAC CORPORATION
SCOIMENT SAMPLES • OiSITE

VOLATILE COMPOUNDS

Benzene
IromoforB
Carbon tetrachloride
Chlorobenzene
CM o r od i br auant t h ane
Chlorocthane
2-Chloroethylvinyl ether
Chloroform
D i ch I orobromomethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
1.2-Oichloropropane
cis-1,3-Oichioropropylene
Ethylbenzene
Methyl bromide
Methyl ch lo r ide
Methylene chlor ide
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
l^-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
tran»-1,3-Dichloropropyleoe
2-Hexanooe
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-i»o-butyI ketone
Styrene
Vinyl acetate
•-Xylene
*»p-Xylene*

FCSEDC134A B FCSEDCL37A B FCSEDCL40A B FCSEDCL43A
880428 880427 800627 800426
BE1786 BE 1785 BE 1784 BE 1772

FCSEDCU7A B FCSEDCL5U B FCSEDCL54A
860425 880422 880422
BE1773 BE1771 B£1770

ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
v«/kg
ua/kg
ug/kg
i«/kg
i«/kg
i«/kg
u9/kg

v«/k9
i«/kg

uo/l<9
i«/kg
i«/kg
v«/kg

**Ag
ug/kg
uo/kg
LB/kg

us/kg
ua/kg
t«/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg
ua/kg

NO
NO
NO

NO

NO

NO
-

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND

33.5
NO

ND

NO

ND

NO

NO

ND

NO

NO

NO
113

NO

NO

NO

NO

NO

MO

NO

NO
NO

MO

HO

NO

NO

-

NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

33.7
NO
NO

NO

NO

NO

NO

NO
NO

NO
NO

208
NO

ND

NO

NO
NO

NO
ND

NO

NO

ND

ND

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND

21.7
NO
NO
NO
NO

ND

NO

NO
ND
NO
NO

47.4
ND
NO
NO
NO
NO

NO
NO

BHDL
NO

NO

NO

NO

NO

-

ND

NO

ND
NO

ND

ND

NO

NO

NO

26.5
58.4

NO

ND

8MOL
NO
ND
NO
NO
NO
ND
ND

284
74.6

120
ND
NO
NO

7.53
BNDL

NO

NO

NO

NO

NO

ND
-

NO

ND
NO

ND

ND

ND

ND

NO

NO

ND

52.5
ND
NO

ND

ND

NO

NO
HD
NO
NO
NO
ND
ND
ND
NO

NO
ND

ND

HO

NO

NO

NO

NO

HO

ND
-

NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

25.8
NO
NO
NO

ND

ND

NO

HD
NO

HO
HO

1430
260
242

HO

HD

HD

HO

HD

ND
ND
ND
ND
ND
NO

-

ND
ND
NO

NO

NO

NO

ND

NO

NO

11.5
93.5

NO
NO

BMOL
NO

ND
HD
ND
NO
HO
HD

409
204
104

HD
HD
ND
HD
HD

o
o

CO



DYNAMAC CORPORATION
SEDIMENT SAMPLES - ONSITE

VOLATILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachlorid*
Chlorobenzene
ChIorod ibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chlorofor*
Dichlorobroroomethane
1.1-Oichloroethane
1.2-Dichloroethane
1.1-Dichloroethyleoe
1.2-Oichloropropane
cis-1,3-Dichloropropylene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichtoroethylene
1,1,1 • T r i chIoroethane
1,1,2-TriChloroethane
TrichI oroethyIene
Vinyl chloride
trans-1,3-Dichloropropyleoe
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xylenes

FCSEOCL57A I FCSEDC162A B SOSEDCLOU B SCSEDCL07A I TDSEDCL01A
880421 880420 880505 880506 880509
BE1769 BE0773 8E1876 BE1877 BE1879

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

BMDL
NO
NO

NO

NO

HO
-

HO
MO
ND
NO
ND

NO

NO

ND

ND

24.4

79.7
ND

ND
BMDL

NO

ND

NO

ND

NO

HO

ND

313
540

68.2
ND
HO
HO
ND
ND

BMOL
ND
HO

NO
HO
NO

-

NO
NO
HO
HO

ND

ND

HO
BMDL

ND
HD

26.5
NO
ND

BMOL
HD
HO
NO
NO
HD
NO
NO
ND
HO
NO
NO
HO
HO

BMDL
BMOL

ND
NO
HD
HO
HO
NO

-
HO
NO
ND
NO
ND
ND

ND
ND
ND
NO

24.4
HD
ND
HO
HD
HO
HD
HO
HD
HO
ND

254
HO

79.0
NO
NO
HO

HO
NO

HD
HD
NO
NO
NO
HO

-

ND
NO
ND
NO
ND
ND
ND
ND
ND
NO

21.2
ND
HO

HO
NO
HO
HO
HO
HO
HD
ND

107
8.73

ND
HO
NO
HD
NO
NO

HD
HO
HO
ND
ND
NO

-

HD
ND
NO
NO
ND
ND
ND
ND
ND
ND

157
ND
HO

NO
ND
NO
HO
HO
HO
HO
HD

288
HO

48.0
NO
NO
NO
HD
ND

HD
HD
HD

BMDL
HD
HD

-

HD
HD
ND
ND
KD
MO
HD
HO
NO

HO
HO
HD
NO

115
HD
HD
NO
ND
HO
ND
HO

185
HD

39.6
ND
ND
NO
HD
HD

ND
HO
ND
HD
NO
HD
-

HO
NO
HO
ND
ND
ND
ND
ND
ND
ND

109
NO
ND

14.6
HD
HD
NO
ND
HO
NO
ND

222
NO

38.8
HD
HD

BMDL
HO
HD

oo

CD
Or



DYNAMAC CORPORATION
SEDIMENT SAJtKES - ONS1TE

V O L A T I L E COMPOUNDS
Benzene
Br one font
Carbon tetrachloride
Chlorobeniene
Chlorodibrcaemethane
Chloroethane
2-CMoroethylvinyl ether
Chloroform
0 i ch I orobro»onethane
1.1-Oichloroethane
1.2-Dichloroethane
1.1-Oichloroethylene
1.2-Dichloropropane
ciS"1,3-Dichloropropylene
Ethylbenzene
Methyl bro»ide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-TrichIoroethane
Tr i ch I oroethy lene
Vinyl chloride
trans-1,3-OicMoropropylene
2-Hexanone
Acetone
Carbon disulfide
Nethyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o*p-Xyl

us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

8 flSEDOU
880523
BE4755

ND
ND
NO
ND
ND
NO

-
NO
ND
ND
ND
NO

ND

ND

ND
ND

25.0
7.79

ND
NO
ND
ND
NO
NO
NO
NO
NO
NO

293
U.9
62.3

ND
ND

22.3
ND
NO

FLSED11A 8 FLSCOA11 I FLSED14A
860523 880523 880516
8E4756 BE4757 K1884

FLSEOUA B FLSED17A B MCSE002A
&80523 880523 8&OS17
BE0764 BE0765 BE1883

NO
ND
NO
NO
NO
NO

NO
ND
ND
ND
ND
NO
ND
NO
ND

13.8
BHDL

ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
185
17.3
18.6
NO
NO

BMOL
NO
NO

ND
NO
NO
NO
NO
NO

NO
ND
NO
ND
ND
NO
ND
NO
NO
239
33.2

NO
NO
NO
NO
NO
NO
NO
NO
ND
ND

2290
209

95.2
ND
NO
NO
ND
NO

NO
NO
ND
NO
NO
NO

HO
NO
NO
NO
NO
HO
ND
ND
HO
U7

24.8
NO
ND
NO
HO
HO
NO
HO
NO
NO
NO

1180
BMOL
H5
NO
NO

13.0
ND
ND

ND
NO
NO
NO
NO
ND

ND
NO
HO
NO
ND
ND
ND
NO
HO

1730
338
HD
HO
HO
HO
ND
ND
HO
HO
ND
NO

2980
230
624
HO
HO

BMCL
NO
ND

HD
ND
ND

BMDL
ND
HD

HD
HD
ND
ND
ND
HD
HD
ND
HD
HD

5.28
HD
ND

BMDL
HD
HD
HD
IB
HD
ND
ND

6.75
HD
HD
ND
HD
ND
HD
HD

O
O

00
U1
U)



DTNAMAC CORPORATION

StOIHEHT SAMPLES • ONSITE

BASE KEUTHAL COMPOUNDS
Acenaphthene
Acenaphthyleoe
Anthracene
Benzo(a)anthracene
Senzo(a)pyrene
Benzo<b)fluoranthene
Bern o( gh i) p« ry I ene
tenxo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bronophenyl phenyt ether
Butyl benzyl phthalate
2-CMorooaphthalene
4-Chlorophenyl phenyl ether
Cttrysene
0ibenzo<a,h)anthracene
1, 2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Oichlorobenzene
3,3'-Oichlorobenzidine
Oiethyl phthalate
Dine thyI phthalate
Oi-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Oinitrotoluene
Oi-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
HexachIorobenzene
KexachIorobutadiene
HexachIorocycIopent ad i ene
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
M-Hltrosodi-n-propylaftrine
K - KitrosodiphenyIamine
Pheoanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Methylnaphthalene
2-Hitroaniline
3-Hitroaniline
4-CMoroaniline
4-NitroanUlr*
Benzyl alcohol
Oibenzofuran

FCSEDCL04A B FCSEOCL06A B FCSEDCL08* B FCSEDCL09A B FCSEDCL10A B FCSEDCL13*
680419 880505 880505 880504 880504 880504
BE0771 BE1S75 BE1874 &E1777 8E1776 BE1775

us/kg
us/kg
ug/kg
ug/kg
us/ kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BMDL
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
HO

MO
NO
NO
•0
HO
HO
HO
NO
HO
NO
HO
NO
NO
NO
NO
MD
ND
HO
MD
MO
HO
MD
MD
MD
MD
ND
MD
MD
ND
MO
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
ND
MD
MD
MD
MD
MD

NO
HD
NO
NO
ND
NO
MD
NO
NO
ND
HO
NO
NO
ND
NO
ND
ND
NO
NO
ND
NO
NO
NO
NO
NO
ND
HO
MD
-

NO
ND
NO
NO
NO
NO
NO
ND
ND
MD
MD
MD
HD
HD
NO
NO
NO
HO
ND
NO
NO
MD

NO
HO
HO
NO
NO
NO
HO
NO
HO
NO
NO

8HDL
NO
NO
NO
ND
NO
NO
NO
NO
NO
HO
NO
NO
NO
ND
HD
ND
-

HO
HD
ND
NO
NO
HD
HD
MD
MD
MD
MD
HO
MD
HO
HD
NO
HD
NO
ND
HO
MO
HO

ND
ND
NO

BMDL
BMDL
921
MD
HD
ND
NO
NO

BMDl
ND
NO
ND
HO

BMDL
HD
NO
NO
MD
ND
HD
MD
HO
MD
ND
MD
HO

SMDL
NO
ND
MD
ND
HD

BMDL
MD
MD
MD
MD
HD
ND

BMDL
HD
ND
MD
MD
MD
MD
HO
HO



DYHAMAC CORPORATION

SEDIMENT SAMPLES - ONS1TE

BASE NEUTRAL COMPOUNDS

Acenaphthene
Accra phthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
BenzoC gh i >pery I ene
8enzo<k)fluoranthene
bis(2-Chloroethoxy)a«thane
bis(2-Chloro«thyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-CMoronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1.2-Oichlorobenzene
1.3-0 i ch I orobenzene
1.4-DichIorobenzene
3,3' -Dichloroberutidine
Oiethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
HexachIorobenzene
HexachIorobutadiene
Hexachlorocyclopentadiene
HexachIoroethane
IndenoO ,2,3-c,d)pyrene
Itophoronc
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propy I amine
N-Nitrosodiphenyla»ine
Phenanthrene
Pyrene
1,2,4-Trichlorobeniene
2-Methylnaphthalen*
2-NitroanHtne
3-Nitroanitine
4-Chloroaniline
4-Hitroaniline
Benzyl alcohol
Dibenzofuran

B FCSEDCL16A • FCSEOCL21A

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ko
ug/kg
ug/kg
ug/k9
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/k9
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

880504
BE 177*

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BHOL
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
MO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

860503
BE1783

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND

BMDL
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
NO

ND
ND
NO
NO
ND
ND
NO
ND
NO
NO
NO
ND
NO
NO
NO
ND

FCSEDCL26A 8 FCSESCLA26 B FCSEDCL28A B FCSEDCL32A B FCSEDCL33A
880502 880502 880502 880502 880428
BE1782 8E1781 BE1780 BE1779 BE1787

NO
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND

BMOL
NO
NO

ND
ND
NO

NO

NO

NO

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
HO

ND
ND
ND
ND
ND
NO
ND

NO
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND

BMOL
ND
HO
NO

ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
HO
HO

ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
HO
HO
NO
NO
NO
NO
NO
NO
ND
ND

ND
ND
NO
HO

NO

ND

NO

HO

NO

ND
ND
NO
HO
NO
HO
HD
HO
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND

HD
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
ND
ND
NO
ND
NO
NO
ND

HD
ND
ND
NO

BMDL
BMDL

ND
HD
NO
ND
NO

BMDL
ND
ND
ND
HD

BMOL

NO

NO

ND

NO

NO

ND
ND
ND
ND
ND
NO

BMDL
ND
ND
ND
HD
ND
ND
ND
NO
NO
ND
NO
HD

BHDL
ND
HD
ND
ND
ND
HD
HD
ND

HD
ND
ND
NO
HO
HD
HO
HO
ND
ND
NO
ND
NO
ND
NO
NO
NO
ND
HD
NO
ND
ND
HO
ND
HO
NO
NO
NO

NO
ND
NO
ND
ND
ND
NO
HD
ND
ND
ND
NO
ND
NO
MD
HD
NO
NO
ND
NO
NO
NO

O
O

00cn
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DYMAMAC CORPORATION
SEDIMENT SAMPLES • ONS1TE

BASE NEUTRAL COMPOUNDS
Acenaphth«ne
Acenaphthylene
Anthracene
8enzo(a)anthracene
8enzo(a)pyrene
Benzo(b)fluoranthene
8enzo(ghi)perylene
Benzo<k)fIuoranthene
bis(2-Chloroethoxy)n)ethane
bis(2-CMoroethyl) ether
bis(2-CMoroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Brcmoph«nyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo<a,h) anthracene
1.2-Dichlorobenzene
1.3-DicMocobenzene
1.4-DtcJilorobenzene
3,3'-Oichlorobenzidine
Oiethyl phthalate
Oinethyl phthalste
Oi-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Oinitrotoluene
Oi-n-octyl phthalate
1,2-Diph«nylhydrazine
Fluor ant Ivene
Fluorene
HexachIorobenzene
HexachIorobutadi ene
Hexach I orocyc I opent ad i ene
Mexachloroethane
In6eno<1,2,3-c,d)pyrene
I soph or one
Naphthalene
nitrobenzene
H-Mitrocodi-n-propylanine
N-NItro*odiphenylamine
Phenanthrene
Pyrene
1,2,4-Tr jcMorobenzene
2-Nethylnaphth«lene
2-Nitroanilir*
J-Nitroaniline
4-CMoroani line
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

FCSEOCL34A 3 FCSEOCL37A 8 FCSEDCL40A B FCSEDCL43A B FCSEDCL47A B FCSEDCL51A B FCSEDCL54A
S80428 880427 880427 8804 26 880425 880422 880422
8E1786 BE1785 BE1784 BE1772 BE1773 BE1771 BE1770

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAfl
ug/kg
ug/kg
ugAa
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
918
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO

NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
HO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND
HO
HO
ND

NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND

BHOL
ND
ND
ND
NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
ND
NO
NO
-

HO
HO
HD
ND
NO
NO
ND
NO
NO
NO
NO
HO
NO
NO
HO
NO
NO
HO
NO
NO
NO
NO

NO
NO
NO
NO
ND
NO
HO
NO
ND
ND
ND

BMOL
NO
NO
ND
ND
MD
ND
NO
ND
NO
ND
NO
ND
ND
NO
ND
ND
-

NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
HO
NO
NO
NO
NO
ND
ND
ND
ND
ND
ND

NO
NO
NO
NO
NO
NO
HD
HO
HO
ND
NO

5770
ND
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
ND
NO
NO
HO
NO
-

NO
ND
NO
NO
NO
NO
ND
HD
NO
NO
NO
NO
HO
HD
NO
NO
ND
ND
NO
NO
NO
NO

ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
NO
NO
NO
HD
NO
NO
NO
NO
NO
NO
ND
ND
NO
ND
HD
HD
ND
-

ND
NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
NO
NO
MO



DTNAMAC CORPORATION
SEDIMENT SAMPLES • ONS1TE

BASE NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
BeozoCghi)peryI ene
B«nzo( k ) f I uorant hene
bis(2-Chloroethoxy)methane
bis<2-Chloroethyl) ether
bis<2-Chloroisopropyl)ether
b i s ( 2 - E t h y l h e x y l ) p h t h a t a t e
4-Bromophenyl phenyl ether
Butyl benzyl ph tha l a t e
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
0ibenzo<a,h)anthracene
1,2•0ichIorobenzene
1.3-Oichlorobenzene
1.4-Dichlorobenzene
3,3'-Dichlorobenzidine
Oie thy l phthala te
Oincthyt phthalate
Oi-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Oinitrotoluene
Oi-n-octyl phthalete
1,2-Dtphenylhydrazine
Fluoranthene
Fluorene
HexschIorobenzene
Mexachlorobutsdiene
MexachIorocycIopent ad i ene
Hexachloroethane
Indeno(1,2,3-e.d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylanine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-MethyInaphthaI ene
2-Nitroanil ine
3-Nitro«niline
4-Chloroaniline
4-Nit roani l ine
Benzyl alcohol
Oibenzofuran

fCSEOCL57A 8 FCSEDCL62A B SOSEDCL01A B SOSEDCL07A B TDSEDCL01A B TDSEDCL16A B TDSEOCLA16
880421 880420 580505 880506 980509 880510 880510
BE1769 8E0773 8E1876 K1877 BE 1879 BE 1880 BE 1881

ugykg
ug/kg
ugykg
ug/kg
ug/kg
ug/kg
ug/kg
ugykg
ugykg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugykg
ug/kg
ug/kg
ugykg
ugykg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugykg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugykg
ugykg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
HD
-

NO
NO
NO
ND
NO
NO
HD
ND
NO
NO
NO
NO
ND
NO
NO
ND
ND
ND
ND
NO
NO
HO

HD
HD
HD
HO
HD
HD
HD
ND
HD
HD
HD

2940
NO
ND
MO
NO
NO
NO
ND
ND
HD
HD
HD
HD
HD
HD
HO
HO
•

HO
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HO
HD
HD
NO
HD
HD
HD
HD
HD

ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND

NO
HO
NO
NO
ND
NO
ND
NO
NO
HO
HD
HD
ND
ND
HO
ND
HD
HD
HD
HO
NO
HD
HD
HD
HD
HO
HO
NO
HO
HO
HD
HO
HD

ND
ND
ND
ND
NO
HD
ND
HD
ND
ND
NO
ND
NO
ND
NO
NO
ND
NO
NO
ND
NO
NO
HO
NO
HD
HO
NO
HO
HD
ND
HD
NO
ND
HD
NO
HD
HD
HD
HD
HD
HD
HD
ND
ND
HD
HO
HD
HD
HD
HD
HD

ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
NO
HO
ND
NO
NO
NO
NO
NO
HO
NO
NO
ND
ND
NO
ND
HD
ND
HO
NO
ND
HD
NO
ND
NO
HO
ND
NO
ND
HO
ND
NO
ND
NO

NO
ND
ND
NO
NO
ND
NO
ND
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
HD
NO
NO
NO
NO
NO
NO
HO
NO
NO
HO
HD
HO
HD
HO
HO
HD
ND
NO
NO
HO
HO

ND
ND
ND
HO
ND
HD
NO
NO
HD
NO
ND
ND
NO
NO
ND
NO
ND
ND
ND
NO
ND
HD
NO
NO
NO
HD
ND
NO
ND
HO
NO
HD
ND
HD
HD
HD
ND
ND
HO
HD
ND
HD
HD
HD
ND
ND
HD
ND
ND
ND
HO

•*J

O

oo
M
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OYNAMAC CORPORATION
SEDIMENT SAMPLES - ONSITE

BASE NEUTRAL COMPOUNDS

Acenaphthene ug/kg
Acenaphthytene ug/kg
Anthracene ug/kg
Benzo<a)anthracene ug/kg
Benzo<a)pyrene ug/kg
8enzo<b)fluoranthene us/kg
8enzo<ghi)perylene ug/kg
Benzo(k)fluoranthene ug/kg
bis(2-CMoroethoxy)»ethane ug/kg
bis<2-Chloro«thyl) ether ug/kg
bis(2-Chloroisopropyl)ether ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
4-Bromophenyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthaler* ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chryseoe ug/kg
Dibenzo(a,h)anthraceoe ug/kg
1.2-Dichlorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Oichlorobenzene ug/kg
3,3'-Oichlorobenzidine ug/kg
Oiethyl phthalate ug/kg
Oinethyl phthalate ug/kg
Oi-n-butyl phthalate ug/kg
2,4-Oinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
Di-n-octyl phthalate ug/kg
1,2-Diphenylhydrazine ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
MexachIorocycIopentadtene ug/kg
Hexachloroethane ug/kg
]ndeno(1,2,3-e,d)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Hitrosodiphenylaonne ug/kg
Phenanthrene ug/kg
Pyren* ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Methylnaphthalene ug/kg
2-HitroaniUne ug/kg
3-Nitroaniline ug/kg
4-Chloroaniline ug/kg
4-NitroaniMr* ug/kg
Benzyl alcohol ug/kg
Dibenzofuran ug/kg

FLSE001A B RSED11A B FLSEOA11 B FLSEDUA B FLSEOUA B FLSED17A 8 HCSE002A
880523
8E4755

NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO

BMW.
NO

880523
BE 4756

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BMOL
NO

880523
BE4757

NO
HO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
HO
HO
NO
NO
NO
NO
NO
NO
NO
NO
HO
MO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

BMOL
NO

880516 880523
BE 1884 BE0764

NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
ND

BMOL
NO
ND
NO
NO
HO
ND
ND
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
ND
-

ND
NO
ND

880523
BE0765

HO
ND
NO
HO
ND
ND
ND
ND
ND
HO
HO
ND
HO
HO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
HO
NO
ND
NO
ND
ND
ND
HO
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND
ND
HO
ND

SMDL
NO

880517
BE 1853

ND
ND
NO
NO
NO
NO
NO
ND
HO
HO
NO
ND
ND
ND
NO
NO
HO
ND
NO
ND
ND
HO
HO
HO

BMDt
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
ND
NO

o
o

OD
(JI
CD



OYNAMAC CORPORATION
SEDIMENT SAMPLES - ONSITE

g FCSEDCL02A 8 FCSEOCIMA 8 FCSEDCL06A I FCSEDC108A B FCSEDCL09A B FCSEOCL10A B FCSEDCUSA
880420 880419 880505 880505 880504 880504 880504
BE0772 8E0771 BE1875 BE1874 BE1777 BE1776 BE1775

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichtorophenol
2,4-Dia»ttiylphenol
4,6-Dini tro-o-cresol
2,4-Dinitrophenol
2-NitropNenol
4-Nitrophenol
p-CMoro-»-cresol
Pentachlorophenol
Phenol
2,4,6-TricMorophenol
2 , 4 , 5 - T r i ch I oropheno I
2-Methylphenol
4-Methylp*-enol
Benzoic acid

PESTICIDES AND AROCLORS
Atdr in
Alpha-BHC
BeCa-BNC
Gamma-BHC
Delta-BHC
Chlordane
4,4'-DO.T
4,4'-DOE
4,4'-000
Oieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Hept ach lor
Heptachlor epoxide
Toxsphene
Endrin ketooe
NethoxycMor
alpha-CMordane
ganwa-Qi I ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
U9A9
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO

NO

NO

NO

NO

ND

ND

HO

NO

NO

ND

ND

ND

ND

NO

ND

ND

ND

-

NO
NO

HO
ND
MD
NO
NO
ND
ND
ND
NO
NO
HO
MD
HO
MD
NO
NO
ND
MO
ND
ND

NO

NO

NO

NO

HO

NO

NO

NO

NO
NO

ND

ND

ND

ND

ND

NO

NO

NO

NO

NO

-

NO

NO

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
ND
ND
ND
ND
ND
HO
ND

ND
NO
ND
ND
NO

NO

ND

NO

ND

ND

ND

ND

ND

ND

ND

NO

NO

NO

ND

ND

ND
NO
HO

ND
NO
NO
HO
ND
ND
NO
NO
NO

-

NO
-
-

MD
MD
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
ND
NO
HO
NO
ND
ND

ND

ND

ND

NO

NO

NO

NO

NO

NO

ND

NO
ND
NO
NO
ND
ND
NO
NO
HO
NO

-
MO
•
-

NO
NO
ND
NO
MD
HO
ND

ND
ND
ND
ND
ND
NO

NO

ND

ND

NO

NO

ND

ND

ND

ND

NO

NO

MO

NO

NO

-

ND
ND
ND
ND
NO
ND
ND
ND
NO

IND
MO
NO
ND
NO
NO

NO
ND
ND
MD
MO
MD
ND

NO
HO

NO

MD
MD
NO
MD

NO

ND
NO
ND

NO

NO

MO

NO

NO

ND

ND

ND

MO
•

ND
ND
NO
MD
ND
ND
ND
MD
ND
MD
MD
ND
NO
MD
MD
MD
NO
MD
MD
NO
SO
ND

MO
MD
MD
MD
MD
MD
MD
MD
MD
ND
MD
ND
MD
MD
NO

ND
HO

ND

MD

MD
-

MD
MD
MD
MD
MD
ND
MO
MD

MD
IND

MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
ND
MD

O
o

00
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DYXAMAC CORPORATION
SEDIMENT SAMPLES • ONS1TE

B FCSEDCL34A 8 FCSEDCL37A B FCSEOCL40A B FCSEDCUSA 8 FCSEDCL47A B FCSEDCL51A B FCSEDCL54A
880428 880427 880427 880426 88042S 880422 880422
BE1786 8E1785 BE1784 8£1772 BE1773 BE1771 BE1770

ACID CCHPOUNOS

2-Chlorophenol
2,4-Oichloroprieool
2,4-Diaethylphenol
4,6-Oini tro-o-cresol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
p-CMoro-t)-cr*sol
Perttachloropheool
Phenol
2,4,6-Trichlorophenol
2,4,5- Trichlorophenol
2-Methylphenot
4-Hethylpr.enol
Senioic acid

PESTICIDES AND AROCLORS

Aldrtn
Alpha-BHC
Betl-BHC
Gamaa-BHC
Delta-BHC
Ch I ordane
4,4'-DOT
4,4'-DOE
4.4'-DOO
Dieldrin
Endosulfan 1
Endosulfan 11
Enbosutlan sulfate
Endrin
Meptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
a 1 pha • Oil ordane
9 am»6-CM ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/ks
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO

NO
ND
ND

ND

NO

NO
NO
NO
NO
NO
NO
ND
ND
NO

NO

NO

MO

ND

NO

-

ND
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
MO
NO
NO
NO
NO
NO

NO

NO
ND
ND
NO

NO

NO

NO

NO

NO

ND

ND

NO

ND

ND

ND

NO

ND

NO

ND

-

NO

ND

ND

ND

ND
ND
NO
ND
NO
NO
NO

KD

NO

NO

HO

NO

NO

MO

NO

MO

NO

NO

ND

NO

NO

NO

NO

NO

NO

ND
NO

NO
HO

NO
ND
NO

ND

ND

ND

NO

ND

NO

-

ND

NO

NO

NO

ND
ND
NO
NO
NO
NO
HO
NO

NO

HO

HO

NO

NO

HO

HO

HO

HO

NO

MO
HO

MO
MO

HO

MO

MO

ND

HO
MO
ND

ND

HO

MO

ND

ND

ND

ND

MD
ND
-

MD
MD
MD
MD
MD
ND
ND
ND
MD
MD
ND
MD
MD
MD
MD
MD
HO

MD
ND
MD
MD
MD

ND
ND
NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
ND
NO

NO

ND

ND

ND

ND

ND

-

ND

NO
NO

NO
ND
ND
ND
ND
HO
NO
HO
NO
NO
NO
ND
HO
HO
NO
ND
ND
NO
HO

NO

NO
NO

ND

NO

NO

NO

HO

NO

NO

HO

ND

ND

ND

NO

ND

ND

ND

ND
HO

•
NO
NO
NO
NO
ND
HO
HO
HO
HO
NO
NO
HO
HO
HO
HO
NO
HO
NO
ND
NO
ND
NO

NO
NO
HO
HO
HO
HO
HO
NO
NO

NO
NO

NO

ND

NO

NO

HO

NO
NO

HO
NO
-

NO
NO
NO
HO
ND
NO
HO
ND
NO
MD
MD
ND
MD
MD
ND
ND
NO
ND
ND
MD
ND
ND

3o
o
o
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OYNAMAC CORPORATION
SEDIMENT SAMPLES - ONSITE

I fCSEDCL57A B FCSEDC162A B SOSEDCI01A 8 SOSEOCL07A B TDSEDCL01A B TCSEOCL16A B TDSEDCIA16 B FLS
880421 880420 880505 880506 880509 880510 880510 8
BE1769 8E0773 BE1876 BE1877 BE1879 BE 1880 BE1881 B

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichlorophenol
2, 4 -Dimethyl phenol
4,6-Dinitro-o-cresol
2,4-Oini trophenol
2-Nitrophenol
4-Nitrophenol
p-CMoro-«-cresol
Pent ach I orophenol
Phenol
2 , 4 , 6 - T r i c h 1 o r oph eno I
2,4,5-Trichlorophenol
2-Kethylphenol
4-Methylphertot
Senzoic acid

PESTICIDES AND AROCtORS

Aldrin
Alpha-BHC
Beta-BNC
Ganna-BHC
Oelta-BMC
CM ordane
4,4'-DOT
4,4 ' -DOE
4,4'-DOO
Dieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphen*
Endrin ketone
Methoxychlor
•tpha-Ch I ordane
gamma -CM ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

MD
MO

MD

MD
MD
MD
MD
MD
MD
HD
ND
MD
HD

MD

ND

ND

MD

MD
MD
ND

-
MD'
MD
HD
MD
MD
MD
MD
MD
MD
MD
MD
HD
MD
MD
ND
ND
HD
ND
MD
ND
NO
ND

HD
NO

NO

ND

ND

MO

MD

MD

MD
MD
NO
NO
NO
NO
NO

NO
NO
NO
MO

HD
-

HO

HD

ND

MO

MD
MO
MO
HO
ND
HD
MD
MD
MD
MD
MD
MD
MD
HD
ND
MD
ND
MD

HO
NO

NO
NO

ND

NO
ND
ND
NO
NO
ND
ND

ND

ND

NO

ND

NO

ND

ND

NO

NO

NO

NO

NO
NO
ND
NO
HD
HO
NO
ND
NO
-

NO
-
-

MD
NO
ND
NO
NO
NO
NO

HD
HD
HD
NO
NO

KD
HO
HD
NO
HO
ND
NO

NO

ND

ND

NO

HO

HO

HD

ND

NO

HO

NO
NO
HD
HD
HO
HO

HD
HO
KD
HO
-

NO
-
-

NO

MO
MD
MD
NO
HD
HO

HD
HD
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND

ND

NO

ND

ND

HO

NO

ND

NO

NO
NO
HO
HD
HO
ND
HO
ND
NO
HO
HO
MD
-

NO
-
-

MD
MO
HO
ND
ND
ND
NO

HO
ND
HO
HD
MD
ND
MD
MD
HD
NO
NO
NO

HO

KD

MO

HD

KD

HO

MO

ND

ND

ND

MD
MD
ND
ND
MD
MD
HO
HO
MD
MD
-

NO
-
-

ND
ND
MD
MD
ND
ND
ND

HD
NO

HD
HO
NO
NO

HD

KD

NO

NO

ND

NO

NO
ND

ND

ND

HD
NO
HO
MO
NO
ND
HO
MD
HD
NO
HO
HD
KD
NO
NO
NO
-

ND
-
-

NO
MD
MO
MD
NO
ND
MO

"3

O

o
o

CO



OYNAMAC CORPORATION
SEDIMENT SAMPLES • ONSITE

ACID COMPOUNDS
2-Chlorophenol
2,4-Oichlorophenol
2,4-Oi»ethylf*enot
4,6-Dini tro-o-cresol
2,4-Dinitropheool
2-Nitroptieool
4-Nitropt>eoot
p-CMoro-«-cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Methylphenol
4-Methyl. phenol
Benzoic acid

PESTICIDES AND AROCLORS

Aldrin
Alpha-BHC
Beta-BNC
Ganna-BHC
Delta-BHC
CMordane
4,4'-DOT
4,4'-DOE
4, 4' -000
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
HeptacMor epoxide
Toxaphene
Endrin ketone
M«thoxychlor
alpha-Oilordsn*
gaaaw- Oil ordane
Aroclor 1242
Aroctor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

B FISED01A
850523
BE4755

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

KD

HO
NO
NO

INO

INO

NO

NO

NO
-

NO
NO
NO
NO
ND
ND
NO
NO
NO
HO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO

FLSED11A B FISEDA11
880523 880523
BE4756 BE4757

FLSE014A B FLSED14A B FLSED17A B MCSEDC2A
880516 880523 880523 880517
BE1884 BE0764 8E0765 BE1883

NO
NO
ND
ND
NO
NO
ND
ND
NO
NO
NO
ND
ND
ND
ND

ND
NO
NO
NO
NO

NO
ND
ND
HO
NO
ND
NO
ND
ND
ND
ND
NO
HO
HO
HO
HO
ND
HO
ND
ND
ND
NO

HO
ND
NO
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
NO
NO

NO
ND
ND
NO
ND

ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
MO
HO
ND
ND
HO
HO
NO

NO
ND
ND
HO
NO
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND

NO
NO
NO
ND
NO
NO
NO
NO
NO
HO
HO
NO
ND
ND
ND
IND
NO

NO

HO
HO
ND
ND
ND
ND
NO

ND
ND
MO
NO

ND
ND
NO
ND
HD
ND
MD
HD
HC
ND
1C

NC
Nt
ND
ND
ND

MO
HD
MO
ND
HD
MD
ND
ND
MD
HD
MO
HD
HD
MO
MD
MO
MD
MD
MD
HD
MD
MD

ND
ND
HD
HD
MD
HD
MD
MD
MD
NO
HD
ND
HO
ND
HO

NO
NO
MD
ND
ND
HD
MD
HO
HO
MD
HO
MD
MD
HO
NO
HO
MD

HD

MO
ND
MD
NO
HO

oo

00



OYNAMAC CORPORATION

SEDIMENT SAMPLES - OXSITE
8 FCSEDCL02A B FCSEDCL04A B FCSEDCL06* I FCSEDCL08A B FCSEDCL09A B FCSEDCL10A 6 FCSEDCL13A

880420 880419 880505 880505 880504 880504 880504
BE0772 BE0771 BE1875 BE1874 BE1777 BE1776 BE1775

RCRA METALS

Arsenic
Bariua
Csctaiun
Chroaiui
Lead
Mercury
Mercury, Inorganic
Seleniui
Silver

OTHER METALS AND MISC

Aluminum
Antimony

Beryl I ium

Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as S04
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg
ng/kg
mg/kg
mg/kg
ng/kg

10000
99700

BMDL
7300
4600

BMDL

ND
NO

BMOL

15400000
NO

300
1900000

12000
23000

26000000
3200000

854000
3600

280000
170000

ND
68000
65000

70.3
ND

360
BMDL
8830
8830

6200
93000

ND
6100
2600

100
NO
NO
NO

16200000

ND
270

1600000
14000
33000

37800000
6500000
889000

4100
270000
130000

ND
83000
80000
71.7

ND
500

BMOL
13800
13900

4000
190000

ND
9200
8700

86
BMDL

ND
NO

15000000
NO

ND

3490000
20000
30000

40600000
4860000
1760000

2300
340000
160000

ND
100000
87000

65.5
ND

520
26

21900
22100

5300
185000

NO
10000

15000
230
160

BMDL
ND

19700000

BMDL

ND

3450000

19000
44000

35300000
5790000
1780000

4400
390000
330000

ND
98000

120000
53.1

NO
1400
BMDL

56600
57700

10000
123000

NO
8600
6700
1000
860

2600
ND

15000000
ND
ND

2910000
14000
30000

27700000
3970000
811000

2500
260000
330000

ND
93000
71000
63.8

NO
2900

59
32700
33600

2700
174000

NO
9400
BMDL

630
570

ND
ND

20600000
ND
ND

3020000
20000
37000

41500000
5650000
1070000

3700
410000
370000

NO
110000
110000

57.6
NO

290
28

29700
30700

8100
178000

ND
9600
BMOL
1100
880

NO
NO

14400000
NO
ND

3100000
20000
34000

36200000
5370000
1620000

3400
290000
320000

ND
100000
93000
62.3

ND
800

26
17900
18500

o
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00
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OYNAMAC CORPORATION
SEDIMENT SAHPLES - ONStTE

6 FCSEOCL16A B FCSEDCL21A B FCSEDCL26A B FCSEOCLA26 B FCSEDCL28A B KSEDCL32A B FCSEDCL33A
880S04 880503 880502 880502 880502 880502 880428
BE1774 BE1783 BE1782 BE1781 BE1780 BE1779 BE1787

RCRA METALS
Arsenic
Bar i in
Cadniua
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND M1SC

Aluminum
Antimony
Berytliun
Ca I c i un
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodiua
ThalUu*
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as S04
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
"•9A9
"9/kg
ng/kg
ins/kg
mg/kg

5200
161000

K>
7600

11000
1S*0
1C30

NO

NO

21900000
NO

«D
2930000

15000
33000

37200000
6570OOO
885000

B*OL
390000
430000

HD
100000
120000

S6.2
•0

1W»
180

27000
28000

BMDL
U5000

NO
5900
3300
BMOL
BMDL

ND
BMDL

13800000
NO

460
2300000

13000
28000

29500000
2640000
1020000

3100
190000
270000

MO
94000
54000

75.7
NO

1050
BMDL
7990
8060

BMDL
80000

BMDL
13000
4800

96
87
ND
ND

15500000
NO

470
2560000

21000
28000

41300000
9020000
874000

6600
280000
200000

NO

120000
91000
83.0

ND
1500
660

3570
3810

NO
65000

BMCL

7800
BMDL
BMDL

90
NO

BMDL

12700000
NO

470
1800000

19000
20000

35500000
7110000

743000
3800

190000
160000

ND
110000
76000
80.1

NO
BMDL

700
9140
9370

2200
33000

BMDL
5700
2600

ND
NO
NO
ND

6760000
ND

300
1300000

12000
24000

28200000
3260000

197000
3600

290000
240000

NO
100000
44000

79.6
NO

3300
BMDL
3450
3680

BMDL
117000

BMDL
6800
6500

190
103
ND

BMDL

14600000
ND

420
3890000

15000
24000

29200000
7230000
675000

5000
280000
440000

ND
92000
68000
as. 2

NO
1050
BMDL

22800
23800

BMDL
86000

BMDL
56000
2900

110
114

NO
ND

14100000
ND

340
2400000

9900
26000

29600000
2360000
264000

6800
360000
250000

NO
93000
47000

77.0
NO

710
BMDL
9100

10300

O
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DYNAMAC CORPORATION

SEDIMENT SAMPLES • ONSITE
B FCSEDCL34A 3 FCSEDC137A I FCSEDCL40A B FCSEOCL43A g FCSEDCL47A 8 FCSEDCL51A B FCSEDC154A

Arsenic
Bariu*
Caotoiui
Chromiu"
Lead
Mercury
Mercury, Inorganic
Seleniui
Silver

OTHER METALS AND MISC

Aluminum
Antimony
Beryl Hun
Calcit»
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassim
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as S04
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ing/kg
ing/kg
mg/kg

880428
BE 1786

BMDL
62000

BMDL
6700
5800

HO
146

NO
NO

8130000
NO

270
1600000

7300
17000

20100000
2190000

240000
3000

250000
180000

MO
69000
37000

71.4
NO

640
BMDL

17100
17800

880427
BE1785

BMDL
101000

BMDL
7700

10000
110
100

NO
NO

15200000
NO

380
1800000

8300
24000

23200000
1990000
288000

BMDL
330000
960000

MO
75000
42000

75.4
NO

550
10

6320
6730

880427
BE1784

NO
131000

BMDL
7500
2200

NO
NO
MO

BMDL

11000000
NO

390
2000000

6300
21000

21400000
1940000
254000

BMOL
170000
500000

NO
66000
35000

78.1
NO

1900
BMDL
6320
6380

880426
•€1772

NO
162000

BMOL
15000
16000

1000
553

NO
BMDL

21800000
NO

450
3GSOOOO

14000
51000

32WOOOO
5120000
669000

7600
500000
690000

NO
87000

200000
55.0

MO
1550
BMDL

29800
30300

880425
BE1773

2600
47000

BMDL
5400
6200

410
250

NO
NO

6230000
NO

200
920000

7200
18000

13000000
1970000

161000
3700

240000
340000

NO
41000
57000
60.9

MO
910
520

8550
9150

880422
BE 1771

BMDL
104000

880
11000
36000

120
181

BMDL
NO

22000000
NO

910
2870000

30000
110000

44000000
5260000

732000
12000

1400000
2800000

MO
110000
170000

39.9
MO

2040
40

82500
88800

880422
BE1770

BMDL
50000

860
9100

13000
BMDL

117
BMDL
BMDL

18000000
NO

760
3400000

24000
49000

36300000
4970000

374000
9200

1200000
2200000

MO

88000
110000

47.7
MO

2100
21

55600
65200

o
o

00en
ui



DTNAHAC CORPORATION

SEDIMENT SAMPLES • ONS1TE

B FCSEDCL57A B FCSEDCL62A B SOSEDCLQU B SOSEXL07A B TOSEOCLOU B TDSEOCL16A B TOSEOCLA16

Arsenic
Barium
Cadmium

Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND MISC
Aluminum
Antimony
Beryl I ium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as S04
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg

880421
BE 1769

10000
73000

BMDL
12000
13000

370
228

MO

MO

30000000
NO

630
3510000

21000
51000

49000000
6330000

408000
12000

1600000
3260000

NO
99000

HOOOO
38.6

HO
1800
570

38000
38000

880420
BE0773

BMDL
5400
BHOL
BMOL
BMDL

NO

NO

NO

NO

1200000
ND
NO

5630000
BMDL
4400

3000000
901000

57000
BMOL

190000
420000

NO
9800
8700
77.5

NO
580

BMOL
1600
1730

880505
BE 1876

SMDL
129000

ND
4600
2700

575
210

NO
NO

14800000
NO
NO

5210000
BMDL

16000
30400000
2670000

270000
BMDL

250000
520000

ND
60000
40000

69.6
NO

1200
BMDL
8020
8050

880506
K1877

BMDL
186000

610
11000
2600
230
120

ND
NO

9^50000

ND

380
1600000

15000
27000

27700000
1650000
1050000

6200
160000
68000

NO
95000
J3000

76.5
ND

BMDL
BMDL
4870
4970

880509
BE1879

9000
278000

NO
14000
11000
3780
2610
1400

NO

43500000
BMDL

ND
5720000

22000
58000

57200000
7510000
1550000

4700
650000
530000

NO
160000
160000

44.0
NO

BMDL
100

32900
35200

880510
BE1880

BMDL
78600

ND
5300
5300

197
158

HO
NO

18000000
ND
ND

1980000
12000
24000

28100000
4320000
491000

BMDL
290000
180000

NO
80000
69000

73.2
HO

2400
BMDL

19300
20200

880510
BE 1881

BMDL
78800

ND
2800
5500

176
149

ND
NO

12800000
ND
ND

1200000
9500

21000
24400000
4220000
502000

BMDL
190000
150000

NO
71000
61000

72.7
NO

290
BMDL

35600
36200

s
o
o

GO



DYNAMAC CORPORATION
SEDIMENT SAMPLES - ONSITE

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AMD MISC
Aluminum
Ant i mony
Beryl I ium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as SO4
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg
ug/kg
ng/kg
ng/kg
ng/kg

8 FLSE001A
880523
BE4755

14000
55000

NO
4900

12000
116
116

NO

NO

8280000
MD
ND

940000
BMDL

44000
24700000
2500000

79000
NO

790000
3960000

ND
67000
31000

55.3
NO

1500
120

74800
79200

B FLSED11A
880523
BE4756

2400
78100

NO
BMDL

8100
NO

BMDL
NO
NO

7680000
NO
NO

1000000
BMDL

22000
19800000
2070000

120000
MO

550000
1600000

NO
48000
41000

55.5
NO

1900
1500

34600
34800

B FLSEDA11
880523
BE4757

2800
143000

ND
4100
5500

NO

BMDL

ND

MD

11200000
MD
MD

1700000
7000

39000
30900000
3590000
222000

MD
950000

2690000
MO

82000
63000
36.3

MD
1400
600

48300
49400

B FLSED14A t FLSE014A
880516 880523
BE 1884 BE0764

6300
40000

NO
5600
3700

ND
NO
NO
MO

22800000
MO
MD

1930000
BMDL

25000
45700000

2410000
79000

MD
850000

4760000
NO

230000
57000

47.9
NO

1700
3700

161000
162000

B FLSE017A
880523
BE 0765

10000
195000

NO
7400
7600

176
123

BMDL

NO

22200000
ND
NO

1400000
8800

57000
24900000
3340000

191000
2100

610000
1900000

NO
89000
72000

52.1
ND

1300
130

75900
76200

B MCSE002A
880517
BE 1883

BMDL
8300

NO
NO

BMDL
NO
NO
ND
NO

1400000
NO
ND

10800000
BMDL
BMDL

3200000
440000

17000
NO

140000
570000

ND
9000
4600
85.1

NO
720

BMDL
3460
3560

13»o

o
o
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OYNANAC CORPORATION
ONS1TE SEDIMENT SAMPLES

B FCSEDCL04B B FCSEOCL08B B FCSEOCL10B B FCSEDCL16B B FCSEDCL218 B FCSEOCL28B B FCSEOCL33B B FCSEDCL40B B FCSEOCL43B B FCSEDCL548
880419 880505 880504 880504 880503 880502 880428 880427 880426 880422
BE0751 BE0757 BE0756 BE0755 BE0754 BE0753 BE0752 BE0748 BE0747 BE0745

X Solid
Mercury
Mercury, Inorganic
Sulfate as S04
Sulfide as S
Total Organic Carbon mg/kg 8300 29900 15500 17400 8210 3630 7690 2710 52000 174000
Total Organic Carbon mg/kg 9300 30000 15800 17400 8390 4010 7770 2990 53500 180000

ug/kg
ug/kfl
ug/kg
mg/kg
mg/kg

77.1
114
NO
250
BMOL

61.2
152

BMOL
BMOL
290

69.5
959
576
730
4(0

71.8
738
597

BMOL
150

74.4
BMOL

NO
1800
BMDL

82.4
NO
NO

2100
BMOL

86.4
NO
NO
730

BMOL

79.8
BMOL

NO
2300
BMOL

59.9
2020
1149
480
630

38.1
425
273

1000
730

r
100 0*4



OYNAMAC CORPORATION
ONSITE SEDIMENT SAMPLES

B FCSEOCLB54 B SOSEDCL02A B SDSEDCL02B B SDSEDCL08A B SOSEOCLAOB B SDSEDCL08B B TDSEDCL04A B TOSEDCL04B B TOSEOCL00A B TDSEDCLA08
880422 680505 680505 880506 860506 660506 680506 880506 880509 680509
BE0746 BE0758 BE0759 BE1758 BE1759 BE 1760 BE 1761 BE 1762 BE1763 BE 1764

X Solid
Mercury
Mercury, Inorganic
Sulfate as SO*
Sulfide as S
Total Organic Carbon rog/kg 266000 3740 6180 32700 39200 5740 22100 3410 14000 13900
Total Organic Carbon mg/kg 286000 4220 6700 34900 41600 3930 22600 3600 15000 14500

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

41.8
227
294
2900
1010

89.5
89

BMDL
5500
BHOL

86.7
93

BMDL
BMDL
BMDL

63.5
3540
1990
BMDL
BMDL

64.2
4500
2010
BMDL
BMDL

77.4
87
ND

BMOL
BMDL

62.6
2420
18700
1110
24

79.7
141
110
340

BMDL

71.1
141
3530
800

BMOL

72.0
794
4480
BMOL

11

0*



OYNAHAC CORPORATION
ONS1TE SEDIMENT SAMPLES

X Solid
Mercury
Mtrcury, Inorganic
Sutfate as S04
Sulfide a* S
Total Organic Carbon
Total Organic Carbon

B TDSEDCL088 B TDSEDCL11A B TOSEDCL12A B FLSED18A B FLSE018B B FLSE024A E

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg

880509
BE176S

79.2
924
187
890
BMOL
4610
4880

880509
BE 1722

75.5
483

-
-
-
-
-

880509
BE 1766

75.3
706
154
2900
BMOL
18000
21600

880523
BE 1863

70.8
85
90

1500
320

50100
52300

880523
BE 4761

70.5
96

BHOL
1100
BHOL
59600
61200

880516
BE1868

52.4
145
153
1600
53

177000
179000

) FLSED24B B MCSE001A B HCSE001B 1
880516
BE1867

47.0
BMOL
111
6700
BMOL
96200
97800

880517
BE 1864

83.6
NO
ND

BMOL
BMOL
32000
34400

880517
BE 1865

81.2
HO
NO

BMOL
BMOL
13800
14700

> MCSE002B
880517
BE 1866

81.8
ND
NO

BMOL
BMOL
14300
15500



OYNAMAC CORPORATION
3ACKC80UND SEDIMENT

VOLATILE COMPOUNDS

Benzene
Broncform
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
0ichI or otoromofne thane
1¥ 1 -Oichtoroethane
1,2-Dichloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
cis-1,3-Dichloropropy'. ene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1, 2,2-Tetrachloroet.".ane
Tetrachloroethylerte
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
trans-1,3-Dichloropropylene
2-Hexanone
Acetone
Carbon disulfid*
Methyl ethyl ketooe
Hethyl-iso-butyl ketone
Styrene
Vinyl acetate
m-Xyleoe
o*p-Xylenes

SGSEDCL02A 8 BCS£DCL04A B BGSEDCL06A 8 BGSEOCLA06 B BGSEDCL08A
880418 880418 880418 880418 880419
BE0766 8E0767 BE0768 8E0769 BE0770

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO
NO

97.8
ND
ND
NO
NO
NO
NO
ND

ND
ND
ND
NO
ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
118
ND
ND
ND
NO
ND
NO
ND

ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO

BMOL
ND
ND
ND
ND
ND
ND
ND
108
ND

15.5
ND
ND
NO
ND
ND

ND
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND

69.9
ND
NO
ND
NO
ND
ND
NO

NO
ND
NO
ND
NO
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
ND

41.3
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO

24.3
BMOL
BMDL

NO
NO
ND
NO
ND

oo

00



DYNAMAC CORPORATION

BACKGROUND SEDIMENT

BASE NEUTRAL COMPOUNDS

Acenaphthene
Acervaphthylene
Anthracene
8enzo(a)anthracene
Benzo(a)pyr«oe
Benzo(b)fluoranthene
Benzo(ghi Jperylene
8enzo(k)fluorantheoe
bis(2-Chloroethoxy)methan«
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
DibenzoCa,h)anthracene
1,2-Dichlorobenzeoe
1, J-Dichtorobenzene
1,4 - D i ch I or obenzene
3, J'-Oichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyt phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyt phthalate
Fluoranthene
Ftuorene
Hexachlorobenzene
Hexachlorobutadiene
KexachIorocycIopentadt en«
Hexachloroethane
Indeno<1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Ni trosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-MethylnapJithalene
2-Nitroaniline
3-Nitroaniline
4-Chloroaniline
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

BGSEDCL02A B BGSEDCL04A B BGSEOC106A B BGSEOCLA06 B BCSEDCL08A
880418 880418 880418 880418 880419
U0766 BE0767 BE0768 BE0769 BE077D

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
ND
NO
ND
ND
NO
ND
NO
NO
ND
ND
ND
MO
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

B»L
ND
ND
NO
NO
NO
NO
ND
ND
HO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
MO
NO
NO
NO
ND

ND
ND
ND
NO
NO
NO
MD
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
NO
ND
NO

! ND
ND
ND
ND
MO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO

NO
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
ND
-

ND
ND
ND
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
NO
MD
MO
ND
-

HD
MD
ND
HD
MD
HD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
m>
m
m>
MD
tt>
MD
MD
HD
MD
MD
MD
MD

oo

CO



CriiAMAC CORPORATION
BACKGROUND SEDIMENT

B BGSEOCL02A 8 8GSEDCHXA B BGSEOCL06A B BCSEDCLA06 8 BGSEOCL08A
880418 580418 580416 880418 880419
BE0766 BE0767 BE0768 BE0769 BE0770

ACID COMPOUNDS

2-CMorophenol
2,4-Dichlorophenol
2,4-Dimethylptienol
4,6-Oin i t ro-o-cresol
2,4-Dinitrophenot
2-Nitrophenot
4-Nitrophenol
p-Chloro-»-cresol
Pentach I orophenot
Ptienol
2,4,6-Trichlorophenot
2,4,5-Trichtoropheool
2-Hethylprienol
4-*ethyl{*enol
Benzole acid

P E S T I C I D E S AND AROCLORS

Aldrin
Alpha-BHC

Seta-BHC
Garrma-BHC

DeL ta -BHC
CMordane
4, 4 ' -DOT
4 . 4 - - D O E

4,4'-DOO
Oieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Meptachlor
Heptachtor epoxide
Toxaphen*
Endrin keton*
Plethoxychlor
alpha-Chtordane
gaana - Ch I ordarve
Aroctor 1242
Aroclor 1254
Aroclor 1260
Aroctor 1248
Aroclor 1232
Aroclor 1221
Aroctor 1016

ug/kg
ug/kg
ug/kg
ug/kj
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/kg
ug/kg

ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
ND
NO
NO
ND
NO
ND
NO
ND
-
-

ND
NO
NO
NO
ND
NO
NO

MD

W
K>
»
K>
•D
HO
•D
•)
•D
HO
•D
•D
•D
B

ND
•>
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND
ND
ND
ND
ND
ND
-
-

ND
ND
ND
ND
ND
ND
ND

ND
NO

NO

NO

NO

NO

NO

NO

ND

NO

ND

ND

NO

ND

ND

ND

NO

NO

NO

NO

NO

ND

NO

ND
ND
HO
NO
ND
ND
NO
NO
NO
NO
NO
-
•

NO
NO
ND
NO
NO
ND
NO

ND

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO

NO
ND
NO

MO

NO

NO

ND

NO

ND

NO

ND
NO
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
-
-

ND
ND
ND
ND
ND
NO
ND

NO

ND
NO
ND
ND
ND
NO

NO
ND
ND
ND
ND
NO
NO

ND

ND
ND
NO

NO

NO

-

NO
ND
NO
ND
NO
NO
ND
ND
ND
NO
ND
HO
ND
ND
NO
HO
ND
NO
ND
ND
ND
ND

oo

CD
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DYNAMAC CORPORATION
BACKGROUND SEDIMENT

B BGSEDCL02A B BCSEDCL04A B BCSEDCL06A B 8CSEDCLA06 B BGSEDCL08A
880418 880418 880418 880418 880419
BE0766 BE0767 8E0768 BE0769 BE0770

RCRA METALS
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND MIAC
Aluminum
Ant imony
Beryl I ium
Calcium
Cobolt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thai I ium
Vanadium
Zinc
X Solid
Cyanide, Total
Sulfate as S04
Sulfide as S
Total Organic Carbon
Total Organic Carbon

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/k«
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/k9
ug/kg
u9/k9
ug/kg
ug/kg
"9/kg
"g/kg
mg/kg
"9/kg
ng/kg

NO
272000

BMOL
12000
J900
BMOL
NO
NO

BMOL

23800000
BMDL
560

2610000
27000
34000

52900000
5100000
H70000

5100
400000
300000

MO
130000
84000
78.4

NO
890
NO

20600
23400

BMDL
95700
BMDL
82000
5800

ND
NO
ND

BMOL

15600000
BMDL
740

3220000
64000
85000

58800000
6540000
1050000
64000
410000
160000

ND
140000
110000
86.8

ND
BMDL

NO
13300
15300

NO
30000

NO
7700
BMDL

ND
ND
NO
NO

3850000
NO
280

1200000
5300
21000

25500000
1420000
266000
5900

290000
98000

ND
99000
22000
88.4

ND
BMOL

ND
8500
9040

BMDL
31000

ND
4500
BMDL

NO
NO
NO
ND

..620000
NO
260

"200000
5100
18000

32700000
1090000
156000
BMDL

440000
100000

NO
79000
20000
82.8

ND
BMOL

NO
7590
7740

ND
20000

NO
2500
2500

ND
NO
ND
NO

2890000
ND

BMDL
1900000

4300
13000

20000000
1010000
148000
BMDL

270000
160000

HO
79000
14000
90.7

NO
BMDL

ND
8040
8090

oo

03



5: Industrial Samples
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CORPORATION
IMDUSTI1AL SAMPLES

VOLATILE COMPOUNDS

tenzene

/-"s

Carbon tetrachloride
Chlorobenzene
Oilorodibromomethane
O I oroet hane
2-Chloroethylvinyl ether
Cklorofor*
Oichlorobromomethane
l.l-Dic'Uoroethane
t ,2-Dichloroethane
1.1-DicMoroethylene
1 ,2-Dichloropropane
ci 5-1,3-Dichloropropylene
Ethylberuene
Jtethyl bromide
Hethyl chloride
Methylene chlor ide
1, 1,2,2-Tetrachtoroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichtoroethylene
Vinyl chloride
tr«ns"1,3-Dichloropropylene
2-Hexanone
Acetone
Carbon d i su l f i de
Methyl ethyl ketone
Methyl -iso-butyl ketone
Sryrene
Vinyl acetate
•-Xylene
o*p-Xylenes

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISALCN01A S
880o H
BE6177

NO
NO

NO

NO

NO

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

7.75
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

INC2A

106 U

:6178

ID
u>
ID
ID
DC
«D

tt
1C
to
ID

10
ID

1C
ID

«C
«o

5.*2
•O
to
ID

•D

1C
ID

to
•D

ID

MO

1G.8
NO
ID
1C
10
ID
ID
•o

S ISALCN03A

8S06U

8E6176

NO

NO

NO

NO

NO

NO

ND

NO

ND

ND

ND

ND

NO

ND

ND

NO

NO

ND

ND

NO

NO
ND
NO

NO
NO

NO
NO

BMDl
NO
NO

NO

NO

NO

NO

NO

S ISALCNMA

8&06U
BE6175

ND
NO
NO
NO
ND
ND

ND
NO

ND

NO
NO

ND

NO

NO
NO
NO

6.84
ND
NO
NO
ND
ND
NO

NO
ND
ND
NO
ND
ND
NO
NO

NO

ND

ND
ND

S ISCLCN01A S ISCLCN02A
890524 890524
CA0844 CA0845

NO
NO
ND
ND
ND
NO

ND
NO
NO
ND
ND
ND
ND
NO
HD
NO

11.1
NO
ND
HD
ND
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
ND
ND
ND
NO

ND
ND
ND
ND
NO
ND

ND
ND
ND
NO
ND
ND
ND
NO
ND
ND

11.8
NO
ND
ND
HD
ND
NO
ND
ND
ND
ND

18.6
NO
ND
NO
HD
ND
HD
ND

S ISOENT01A
890122
BH8775

HD
*
HD
HD
HD
HD

HD
HD
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
MD
ND
HD
»
K>
ND
HD
MD
HD
ND
MD
ND
HD
MD
ND
MD
ND

50
O

oo

00Ĵcr»



OTMAMAC CORPORATION
INDUSTRIAL SAMPLES

VOUTILE COMPOUNDS
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
ChIorodibromcmethane
CMoroethane
2-CMoroethylvinyl ether
Chloroform
DichIorobromomethane
1.1-Dichloroethane
1.2-DichIoroethane
1.1-Dichloroethylene
1.2-Dichloropropane
c i s - 1 , 3-DichlorocTopytene
Ethytbenzene
Methyl bromide
Hethyl chloride
Hethylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethyleoe
1.1.1-Trichloroethane
1.1.2-Trichloro«thane
Trichloroethylene
Vinyl chloride
trarts-1,3-Dichloropropylene
2-Hexanooe
Acetone
Carbon d i s u l f i d e
Nethyl ethyl ketor*
Hethyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xylenes

s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
.ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISCENT07A S
890122
BH8776

NO
NO

WO

NO

NO

NO

.-

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

HO

NO

NO

NO

NO

16.0
NO

NO
HO
MO
NO

MO
HO

ISOENTOfiA S

890122
BM8777

NO

NO

NO

NO

NO

NO
-

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

8MDL

NO

NO

NO
HO
NO
NO
NO

ISOENT09A S
890122
BH8778

NO
NO
NO

NO

NO

NO

-

NO

HO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

64.5
NO

NO

NO

HO

NO

NO

HO

:SREED06A S
890122
BH8771

NO

NO

NO

NO

NO

NO

-

NO
HO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

HO

NO

NO

HO

NO

NO

NO

HO

NO

37.6
HO
HO
HO

HO
NO

NO
HO

ISREEDA06
890123
BH8772

NO
NO
NO

NO

NO

NO
•

NO

NO

NO

NO

NO

NO
NO

NO

NO

ND

NO

HO
NO
HO
NO
HO
HO
NO
HO
NO
HO

BMOL
HO
ND
HO
NO
HO
NO
HO

S ISREED07A S ISREE008A
890122 890122
BH8773 BN8774

HO
HO
NO
NO
NO
NO

HO
ND
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
HO
ND
HO
NO
NO
NO
HO
NO
HO

BJCl
HO
HO
HO
HO
HO
HO
HO

HO
HO
NO
HO
ND
HO

HO
HO
NO
ND
NO
NO
NO
NO
NO
NO
HO
HO
HO
HO
NO
ND
NO
NO
NO
HO
HO

BWL
HO
NO
HO
NO
NO
MO
MO

§

Oo

00



DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

VOLATILE COMPOUNDS
Benzene
BromoforTB
Carbon tetrachloride
ChIorobenzene
ChIorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
0 i ch I orobromome thane
1.1-DiChloroethane
1.2-DiChloroethane
1.1-Dichloroethylene
1.2-Dichloropropane
ci$ • 1,3-0ichIoropropyIene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-TriChloroethane
1.1.2-TriChloroethane
Trichloroethylene
Vinyl chloride
t ran*-1,3-D ich I oropropy I ene
2-Kexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xyl

s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISDEKV01A S
890713
CA1120

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

. 7.66
BMOL

NO
BMDL

NO
NO
NO
NO
NO
HO
NO

16.5
NO
NO
HO
NO
HO
HO
HO

ISDEMV02A S
890713
CA1121

BMDL
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
NO
ND
NO
ND
ND
NO

8.81
NO
NO

BMOL
NO
NO
NO
NO
HO
NO
ND

BMOL
ND
ND
ND
NO
NO
HO
HO

ISESPS01A S
880826
8E619A

NO
NO
NO
HO
NO
NO
NO
HO
NO
NO
NO
ND
ND
ND
ND
NO
NO

8.13
ND
NO
ND
NO
NO
HO
NO
NO
NO
NO

16.2
HO
HO
HO
NO
HO
NO
HO

ISESPSA01 S
8&0826
BE6195

NO
NO
ND
NO
ND
NO
HO
HO
HO
NO
NO
ND
ND
NO
ND
NO
ND

7.31
ND
ND
HO
NO
NO
HO
NO
HO
NO
NO

15.9
NO
ND
ND
HO
HO
HO
NO

ISESPS02A
880826
BE 9329

ND
NO
HO
NO
NO
HO
ND
ND
HO
HO
HO
HO
HO
HO
HO
NO
HO

23.6
HO
HO
HO
HO
HO
HO
HO
ND
ND
HO

38.0
HO
NO
HO
ND
ND
HO
HO

S 1SHUTPOU S ISHWTP02A
890720 890720
CA1K8 CA1U9

NO
NO
ND
NO
ND
ND

HO
ND
ND
ND
ND
ND
ND
ND
NO
ND

10.8
ND
ND

BMDL
NO
HO
HO
HO
NO
HO
HO
NO
HO
ND
ND
HO
NO
HO
HO

NO
HO
HO
NO
NO
HO

ND
NO
NO
ND
ND
NO
ND
NO
ND
ND

8.99
NO
ND
NO
HO
NO
NO
NO
NO
NO
HO

25.0
HD
NO
HO
NO
HO
HD
HO

o
o

05
VJ
00



OTkAMAC CORPORATION

IMDUSTIUl SAMPLES

VOLATILE COMPOUNDS

g*nzen* ug/kg
Bromofom ug/kg
Carbon tetrachloride ug/kg
Chtorobenzene ug/kg
Oilorodibromcmethane ug/kg
Oiloroethane ug/kg
2-Chloroethylvinyl ether ug/kg
Chloroform ug/kg
Dichlocobromomethane us/kg
1.1-0'chloroethane ug/kg
1.2-Dichloroethane ug/kg
1.1-Oichloroethylene ug/kg
1.2-DicMoropropane ug/kg
cis-1,3-Dichloropropylene ug/kg
Ethylbenzene ug/kg
Ptethyl bromide ug/kg
*ethyl chloride ug/kg
Bethylene chloride ug/kg
1,1,2,2-Tetrachloroethane ug/kg
Tetrachloroethylene ug/kg
Toluene ug/kg
1,2-Trans-dichloroethylene ug/kg
1.1.1-Trichloroethane ug/kg
1.1.2-Trichloroethane ug/kg
Trichloroethylene ug/kg
Vinyl chloride ug/kg
trans-1,3-OicMoropropylene ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Carbon disulfide ug/kg
Hethyl ethyl Ice tone ug/kg
Methyl-iso-butyl ketone ug/kg
Styrene ug/kg
Vinyl acetate ug/kg
•-Xylene ug/kg
&»p-Xytene« ug/kg

S 1SHUTPA02 S ISHUTPC3A

890720 890 712
CA1156 CA115.0

NO

NO

NO

ND

NO
ND

NO
NO
ND
NO
NO
ND
NO
NO
ND
ND

19.4
ND
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
HO
HO

•D
MD
•D

MD
ND
kO
1C
MD
•0
MD
•C

7.X
to
O

BJCi.
«C
•D
K)
m
1C
HD
M

2C.6

•3
HO
•D

S ISHUTP04A S
890712
CA1151

ND
ND
NO
ND
NO
ND

NO
NO
NO
ND
ND
ND
NO
ND
ND
NO

8.10
ND
NO

SMOL
NO
ND
ND
NO
NO
NO
HD
NO
ND
NO
ND
NO
NO
NO
HO

rpoSA
>0720
H152

NO
MO
NO
NO
NO
NO

NO
NO
NO
ND
NO
NO
ND
NO
NO
ND

42. 4
NO
ND
NO
NO
HO
NO
NO
NO
NO
NO

18.9
NO
NO
NO
ND
ND
NO
HO

S ISHWTP06A
890712
CA1153

NO
NO
NO
ND
HO
ND

ND
NO
HO
ND
NO
ND
NO
ND
NO
NO

19.9
NO
HO
HO
HO
ND
HD
HO
HO
NO
NO

37.2
NO
HO
NO
NO
ND
HD
HO

S 1SHUTP07A
890720
CA1154

NO
HO
NO
NO
HO
NO

ND
NO
NO
ND
HO
NO
NO
NO
NO
NO

15.0
ND
NO
HO
NO
HD
NO
NO
HD
NO
HD
NO
NO
HD
NO
HD
ND
HD
NO

S 1SHUTP08A
890720
CA1155

HO
HD
NO
ND
HD
HO

HO
NO
HO
NO
NO
NO
NO
ND
NO
NO

90.0
NO
ND
ND
NO
HO
HO
HD
HD
NO
HO

15.0
HO
ND
NO
HD
NO
HO
HO

oo
M

00



DYNAHAC CORPORATION

INDUSTRIAL SAMPLES

VOLATILE COMPOUNDS

Benzene
BromofonB
Carbon tetrachloride
Chlorobenzene
ChIorodi bromcmethane
Chloroethane
2-CMoroethylvinyl ether
Chlorofomi
DichIorobromomethane
1.1-05chloroethane
1.2-Dichloroethane
1.1-Oichloroethylerie
1.2-DichIoropropane
cis-1,3-Dichtoropropylene
Ethylbenzene
Methyl bromide
Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trans-dichloroethylene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
tran«-1,3-0ichIoropropylen*
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xylene*

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S 1SOUMS01A
890523
CA0841

NC

MO

MO

NO
MD
ND

-

ND
NO

MO
MO

MO

MO

NC

MO

MD

MO

3MCL

MO

MD
MO

NO
ND

MO

MD

NO

MO
NO
MD
ND
MD
ND
ND
ND
MD
NO

$ ISOUMS02A
890523
CA0842

ND
ND
ND
NO
NO
NO
-

ND
ND
ND

ND

ND

NO

ND

ND

ND
ND

10.6
ND
ND
NO
NO
ND
ND

ND

ND

ND
ND

BMOL
ND
ND
ND
ND
NO

ND

NO

S ISPCS02A

89052*
CA0886

MD
ND
ND
ND
ND
MD

-

ND
HO

MO,

NO

NO

ND

MD

MD

NO

ND

15.4
ND

ND

ND

ND
NO

MD

ND

ND

ND
ND

29.9
ND
ND
ND
ND
ND
ND
MD

S ISPCRA02
890525
CA0887

NO
MD
NO

NO

ND
ND

-

ND
ND
ND
ND
NO

ND

ND

NO

MO

NO

7.55
ND
ND
NO
NO

ND

ND

NO

NO

ND
ND
ND
NO
NC
ND
ND
MD
HO
ND

S ISPCR05A
890524
CA0885

ND
NO
ND
ND
MD
ND
.

ND
ND
ND
ND
ND
NO

ND

NO

NO

ND

BMOL

ND

ND
ND
MD
ND
MO

MD
ND
NO

ND
ND
ND
HO
ND
ND
ND
ND
NO

S 1SPEER01A
880607
BE6167

NO
ND
MD
ND
NO
ND

-

ND
ND
ND
ND
MO

NO

ND

NO

MD

NO

48.9
ND
NO
MD
ND
ND
MD
ND
ND
NO
NO

12.4
NO
ND
MD
ND
MD
NO
NO

S ISPEER01A
880826
BE6193

.

-
-
-
-

.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
•
-
-
-
-
-
-
.

O
O

00
00
O



DTNAMAC CORPORATION
INDUSTRIAL SAMPLES

VOLATILE COMPOUNDS

Benzene ug/kg
iromoform ug/kg
Carbon tetrachloride ug/kg
Chloroberiieoe ug/kg
Chlorodibromomethane
Chloroethane
2-CMoroethylvinyl ether ug/kg
CMorofom ug/kg
Dichlorobromomethane ug/kg
1.1-Dichioroethane ug/kg
1.2-Oichloroethane ug/kg
1.1-Dichloroethyiene ug/kg
1.2-Dichloropropane ug/kg
cis-1,3-Oichloropropylene ug/kg
Ethylbenzeoe ug/kg
Methyl bromide ug/kg
Methyl chloride ug/kg
Methylene chloride ug/kg
1,1,2,2-Tetrachloroethene us/kg
Tetrachloroethylene ug/kg
Toluene ug/kg
1,2-Trens-dichloroethyleoe ug/kg
1.1.1-Tri Chloroethane ug/kg
1.1.2-Trichloroethane ug/kg
Trichloroethylene ug/kg
Vinyl chloride ug/kg
trm»-1,3-0ichloropropylene ug/kg
2-Hexaoone ug/kg
Acetone ug/kg
Carbon dtsulfide ug/kg
Methyl ethyl ketone ug/kg
Methyl-iso-butyl ketone ug/kg
Styrene ug/kg
Vinyl acetate ug/kg
••Xylene ug/kg
o*p-Xylene« ug/kg

:SPEER02A S ISPEER02A S 1S5Q8801A S ISSMBA01 S ISSOB802A S ISSQBB03A S ISSQB804A
880607 880826 890523 890523 890*23 890523 890523
BE6168 BE6196 CA0830 CA0831 CA0832 CA0833 CA0834

NO
ND
NO
ND
NO
ND

NO

NO

NO

ND

ND

NO

*D

ND

NO

NO

5.99
NO
NO
ND
NO
NO
ND
NO
ND
NO
NO

6.80
NO
NO

NO

NO

NO

ND

NO

NO
NO
NO

NO
NO
NO

NO
NO
ND
ND
ND
ND
NO
ND
ND
ND

BMDL
ND
ND
ND
ND
NO
ND
NO
ND
NO
NO

BM>L
NO
NO
NO
NO
NO
NO
NO

ND
NO
ND
ND
NO
NO

ND
NO
NO
ND
NO
ND
ND
ND
ND
ND

BMOL
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO

BMDL
NO
NO
NO
HO
NO
NO
NO

NO
NO
ND
NO
NO
ND

ND
NO
ND
ND
ND
ND
ND
ND
ND
NO

BK>L
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND

M>1
NO
ND
ND
NO
NO
NO
NO

NO
ND
ND
NO
NO
ND

NO
NO
NO
ND
ND
ND
ND
NO
ND
NO

BMDL
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND

BWl
NO
NO
NO
NO
NO
NO

BMDL

NO
NO
NO
ND
ND
ND

NO
ND
NO
NO
ND
ND
ND
ND
ND
ND

BMDL
NO
NO
ND
ND
ND
ND
HO
HO
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND

3o
o
o

CD
CO



CltAMAC CORPORATION

[MDUSTBIAi. SAMPLES

VOLATILE COMPOUNDS

&«nzene
tromofom
Carbon te t rachlor ide
Chloroberueoe
Oi lorodibromomethane
Chloroethane
2-CMoroethylvinyl «ther
Chloroform
0ichl or obromoroethane
1.1-Dicftloroethao*
1.2-Dictiloro€than«
\, 1 -DicMoroethylene
1,2-DicMoropropane
cis-1,3-0ichloropropylen*
Ethylbenzenc
Hethyl bfonide
•ethyl chloride
Hethylene chloride
1,1,2,2-Tetrachloroethane
TetracMoroethylene
Toluene
1,2- Trins-dichIoroethyIene
1.1.1-Triehloroet.".»ne
1.1.2-Trichloroethane
TricMoroethylene
Vinyl chloride
trans-1,3-0ichloropropyIene
2-Hexanorte
Acetone
Csrboo disulfide
Methyl ethyl ketone
•ethyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o-»p-Xylenet

c

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISS8SED01 X
890525
CA0835
(ug/l)

NO
NO
NO

MO

NO

NO

-

NO

NO

NO

MO

NO

NO

NO

NO

NO

NO

101

NO
MO

NO

MO

NO

MO
NO

MO

NO

NO

40800
NO

MO
13.5

MO
NO
NO
MO

1SSBSE-O2 X

890 H3
CA1?06
(ug/O

MD
MO

no
HD
MO

MO

-

MO

MD
NO
MB
MO

to
MD
MO
1C
NO

13.3
no
KD

MO

MD

MO

MD

MD
MD
MD
MD

U.5
51.1

HO
NO

MD
MD
MD
MD

ISS8SED03 8
890713
CA1107
(ug/i)

MO

NO

NO

MO

MD
MD

-

NO

NO

MO

MO
NO

NO

NO

NO

NO

NO

23.9
NO
NO
NO
NO

NO

NO

NO
NO
NO
NO

13.4
B*OL

MO
MO
NO
MO
NO
MD

1 SSBSED04 X
8905 23
CA08M

MO

MD

MD

MD

MD

MD

-

MD
MD
MD
MO

MD

MD

MO

MO

MD

MD

10.0
MD
MD
MD
MD

MO
MD
MD
MD
MD
MD
MD
MO
MD
MD
NO
MD
MD
MD

1SSBSED05 8
890713
CA1108
(ug/U

NO

NO

NO

NO

NO

NO
•

NO

MD
NO

NO

NO
NO

NO

NO

NO

NO

6.62
NO
NO
MO
NO
NO
MO
NO
HO
NO
NO
NO

BJCL
MD
MD
MO
MO
NO
HD

ISS8SED06 S
890525
CA0839

NO
NO
NO
NO
NO
NO

NO
NO

NO
NO

NO

NO

NO

54000
NO
NO

3700
MO
MO

NO

NO

NO

NO

MO

NO

NO
NO

BHDL
NO
NO
NO
NO
NO

96500
33700

1STECH01A
880616
SE6187

NO
NO
NO
MD
MD
NO

-

MD
MD
NO
MD
NO

NO

MO

NO

NO

NO

NO

NO

NO

MO

NO

NO

MD

NO

NO

MD
MO
NO
NO
HD
HD
NO
NO
NO
NO

o
o

00
00
to



DYNAMAC COSPOSATIOI

INDUSTRIAL SAMPLES

VOLATILE COMPOJMOS

Benzene
Bromofor*
Carbon te t rachlor ide
Chlorobenzene
CM orod i bromome thane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
D1 ch I orobromoniethvane
1.1-Dichloroethane
1.2-DicMoroethane
1.1-Oichloroethylene
1.2-0ichloropropane
cis-1,3-Oichloropropytene
£thyi benzene
Methyl bromide
Methy l chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Trsns-dichloroethylene
1.1.1-TrichloroetKane
1.1.2-Trichloroethane
Trichloroethylene
Vinyl chloride
trans-1,3-0ichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o+p-Xylenes

S ISTECH02A S ISTECHOJA S 1STECH04A S JSTECH05A S ISTECH06A S ISTECH07* S ISTECHA07
580615 830615 880615 880615 880615 880616 880616
BE6179 BE6180 BE6181 BE6183 BE6182 BE618S 8E61S6

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

MD

NO

MD

MD

MD

MD

-

MD
MD

MD

MD
MO

MD

MD

MD

MD

MD

12.6
MD
MD
MD

MD

MD

MD

MD

NO
NO
MD
ND

MD
MD
MD
MD
MD
MD
MD

NO

MD

NO
NO

NO

NO

-

NO

HO

NO

ND

ND

NC

ND

ND

ND
ND

4.98
NO

ND

NO

NO

NO

NO

ND

NO

ND
NO

ND
ND
NO
NO
ND
ND
MD
HO

NO
NO
NO

ND

NO
NO

-
NO

*D
ND
NO

ND

NO
NO

NO

ND

ND

4.87
ND
ND
ND
NO

MO

NO

ND

HO

HO
HO
HO
ND
NO
NO
NO
NO

HO
NO

NO
NO

NO

ND

HO

HO
-

HO

ND

ND

ND

ND

NO

NO

ND

ND

ND

NO

ND

ND

ND

ND

NO

ND

ND

HO

HO

HO
NO
NO
NO
ND
ND
HO

NO
HO

NO
NO
HO
NO
NO
ND

-

NO

ND
NO
ND
NO
ND
ND
ND
ND
ND

5.72
NO
NO
ND
NO

ND

NO

HO

MD

MD
NO

6.50
NO
HO
NO
HO
HO
MD
NO

MD
ND
1C
IB
M>
ND
.

K>
»
ND
ND
ND

HD

MD

MD

MD

NO

7.04
ND
MD
MD
ND
MD
ND
MD

MD
MD

NO
MD
1C '
MO
MD
MD
MD
MD
ND

MD
NO
HO
NO
MD
ND
.

HO
ND

HD

NO
ND

ND

NO

ND

ND

ND

17.6
ND
KD

HD

HD

NO

MO

MD

ND
ND
MO

21. S
ND
ND
NO
NO
HD
NO
ND

/——N

Oo

00
00
U)



/•—-N

DYNAMAC COfiPORATlO*

INDUSTRIAL SAMPLES

VOLATILE COMPOUNDS

Benzene
Broncfor*
Carbon tetrachloride
Chloroberxzene
Ch I orodi bromomethane
Chloroethane
2-Chloro<thylvinyl ether
Chloroform
0ichIorotoromomethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethyiene
1.2-Dichloropropane
cis-1,3-Dichloropropyleoe
Ethylbeozene
Methyl bromide
Methyl chloride
Methylene chlor ide
1,1,2,2-Tetrachloroethane
Tetrachtoroethylene
Toluene
1,2-Trsns-dichloroethylene
1,1,1-Trichloroethane
1,1,2 • TrichIoroethane
Trichloroethyleoe
Vinyl chloride
tran»-1,3-0ichloropropylene
2-Hexanone
Acetone
Carbon disulfide
Methyl ethyl ketone
Methyl-iso-butyl ketone
Styrene
Vinyl acetate
•-Xylene
o*p-Xylen*s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S [STECH08A
880615
8E6154

NO
NO
NO
NO
NO
NO
-

NO
NO
NO
NO
ND
NO
NO
NO
ND
NO

5.63
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
HO
NO
NO
NO
NO
HO

S ISUJKC01A S ISUJKC02A
890714 8907H
CA1174 CA1175

ND
ND
NO
NO
NO
ND

NO
ND
ND
ND
NO
NO
NO
NO
NO
NO

BMDL
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
NO
ND
NO
NO
ND
ND
ND
NO

NO
NO
NO
ND
NO
NO

ND
NO
ND
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
HO
ND
HO
NO
HO
NO
NO
NO
NO
ND
HO
NO

oo

00
00



CORPORATION

IKDClS"i;*L SAMPLES

«ethy!

Sronc'arm
C»roon te t rach lor ide
Chloroeenzene
Chlorsa bromone thane
CMoroethane
Ch I orof orm
0 icMsrotromome thane
1 , 1-;icMoroe*hane
1 , 2 : i c f i l c rce thane
1 , 1 • 2 : c h ; c • c e : "• y ', ene
1 , 2-- >ch., orcpropane
c i s - 1 , 3 - D i c ^ Icropropylene
Ethy ' x

chlor ide

T e t r ac.11 1 ;r :e : h / 1 ene
Toluene
1,2- Trans-dichloroethylene
1 , 1 , 1 - T r i ch'.oroe thane
1 , 1 ,2-Tr ichloroethane
TricMoroethylene
Vinyl chloride
trans-1, J-Oichloropropylene
2-Hejanone
Acetcr*
Carbon disul f ide
Kethyl ethyl ketone
Methyl -iso-butyl ketone
Styrene
Vinyl acetate
m-Xylene
o*p-Xylenes

ug/kj
ug/kj
ug/kg
ug/kg
ug/kg
ug/kg
ug/kj
ug/kg
ug/kg
ug/kj
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISBEED03*
890122
BH8770

WD
NO
NO

MO
NO
NO
ND
N3
ND
ND
x:
NO

N:
NO
NC
NO

NO

NC
NO
NC
ND
ND
NO
NO
NO
MO
NO

BMOL
ND
NO
ND
ND
ND
ND
ND

o
O

00
00



DYNAMAC CORPORATtCB
INDUSTRIAL SAMPLES

BASE NEUTRAL COMPOUNDS

Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Beozo(a)8nthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(9hi)perylene ug/kg
Benzo(k)fluoranthene ug/kg
bis<2-CMoroethory>«ethane ug/kg
bis(2-Chloroethyl) ether ug/kg
bis(2-Chloroisopropyl)ether ug/kg
bis(2-Ethylhexyl)f*thalate ug/kg
4-8romophenyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthalene ug/kg
4-Chlo.-ophenyl phertyl ether ug/kg
Chryseoe ug/kg
Dibenzo(a,h)anthracene ug/kg
1.2-Dichlorobenzene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Oichlorobenzene ug/kg
3,3'-Dichlorobenzidine ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Oi-n-butyl phthalate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Oinitrototuene ug/kg
Di-n-octyl phthalate ug/kg
1,2-Oiphenylhydrazine ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadien* ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-c,d}pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamir* ug/kg
N-Nitrosodiphenyla»ine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Hethylnaphthalene ug/kg
2-Nitroaniline ug/kg
3-Nitroaniline ug/kg
4-Chloroaniline ug/kg
4-Nitroaniline ug/kg
Benzyl alcohol ug/kg
Oibenzofuran ug/kg

S ISALCN01A S
880614
BE6177

NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO

1310
MO
NO
MO
NO
MD
KO
NO
MO
MO
NO
MO
NO
NO
MO
MO
MO
NO
MO
MO
MO
NO
MO
NO
NO
MD

NO
MO
MD
MO
HO
NO
MD
MD
NO
NO
NO
MD
MD
MD

)2A S
;K
ITS

NO
NO
NO
NO
NO
NO
NO
HD
HD
HD
ND
ND
NO
ND
ND
ND
ND
HO
HD
HO
HO
HO
ND
ND
HO
HD
HO
NO
HO
HO
NO
NO
NO
MO
NO
NO
NO
NO
ND
HD
ND
HO
NO
ND
NO
ND
NO
NO
NO
NO
HD

ISALCN03A S
880614
BE6176

ND
ND
ND
NO
ND
NO
HO
ND
NO
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
HO
HD
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HD
HO
NO
HD
ND
NO
NO
HO
ND
ND
HD
HD
HO
HO
HD
HO
HO
NO
HD

1SALCN04A S
880614
BE6175

HO
NO
NO
NO
HO
HO
HO
NO
HD
NO
ND

BMOL
ND
ND
ND
NO
NO
ND
HO
HO
HD
HD
HD
NO
NO
NO
ND
ND
NO
NO
HO
NO
ND
HD
HD
ND
ND
HD
ND
NO
NO
ND
HO
HO
NO
ND
HD
HO
ND
ND
HD

1SCLCN01A
890524
CA0844

NO
ND
ND
ND
ND
HO
HD
HO
HO
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
HO
HO
HO
NO
HD
HO
HO
NO
HO
-

HD
ND
NO
HD
NO
NO
HO
NO
HO
NO
HD
NO
HD
NO
NO
HO
HD
ND
ND
NO
NO
HO

S ISCLCN02A S 1SOENTOU
890524 890122
CA08A5 BH8775

NO
HO
HO
HO
NO
NO
NO
NO
HO

HO

NO

NO

NO

NO

ND

HD

NO
NO
HO

ND

NO

HO

MO

NO

NO

MO
HD
MD

HD
NO
HO
NO
HO
HO
NO
MD
ND
MD
ND
ND
NO
ND
NO
ND
NO
NO
ND
ND
HO
NO

ND

NO

ND

ND
ND
NO
NO
NO
HO
HD
ND

BMOL
ND

ND

NO
ND
ND
ND
ND
HD
HD
NO

BMDL
NO
HO
ND
HD
NO

HO
HD
NO
NO
NO
NO
ND
ND
ND
NO
MO
MO
ND
HD
HD
MD
NO
HO
HO
NO
NO
ND 00

CO
CTt



DYNAXAC CORfKKATION

INDUSTRIAL SAMPLES

BASE NEUTRAL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene
Benio(a) anthracene
Benzo(a)pyreoe
Benzo(b)ftuoranthene
Benzo(ghi)peryIene
Benzo(t)fI uoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis<2-Ethylhexyl)phthBlate
4-8romophenyl phenyl ether
Butyl benzyl phthalate
2-ChIoronaphthaI ene
4-Chlorophenyl phenyl ether
Chrysene
Oibenzo(a,h)anthr»ceoe
1.2-DichIorobenzene
1.3-Oichlorobenzene
1.4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalite
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Dimtrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluoren*
HexachIorobenzene
HexachIorobutadi ene
Hexach t orocyc I opent adi ene
Hexachlor oethane
lndeno<1,2(3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N- N itrosodi-n-propyI ami ne
N-Mitrosodiphenylaaine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Methylnaphthalene
2-Nitroanilir*
3-Nitroaniline
4-Chloroaniline
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
u<3/kg
..../kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISDENT07A
890122
BH8776

NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO

4920
NO
ND
ND
NO
ND
ND
ND
NO
NO
ND

BMDL
ND
MO
NO
MO
NO
-

ND
ND
ND
NO
HD
HD
HD
HO
ND
NO
NO
NO
HO
NO
NO
NO
ND
ND
NO
ND
NO
NO

S ISCEXT08A S
890122
BH8777

ND
NO
NO
ND
NO
ND
ND
ND
NO
NO
ND

BMDL
ND
NO

ND
ND
ND
ND
NO
NO
NO
HO

BMDL
NO
NO
NO
HO
ND

NO
NO
NO
MO
MO
HD
HO
HD
NO
HO
ND
ND
NO
HO
ND
HD
HO
ND
NO
HD
NO
ND

IT09A S
>0122
I8778

ND
NO
NO
NO
NO
ND
ND
HO
HD
HO
ND

8MOL
NO

BMOL
ND
ND
ND
NO
NO
NO
NO
NO

BMDL
NO
NO
MD
NO
ND

ND
NO
NO
HO
HO
HO
NO
NO
HO
NO
NO
ND
HO
HO
NO
ND
MO
MO
NO
ND
ND
NO

ISBEE006A S
890122
BH8771

ND
MO
NO
NO
NO
NO
HO
MO
NO
NO
ND

8»f> L
ND
ND
NO
ND
NO
HO
HD
NO
ND
NO

BMDL
NO
NO
MD
MO
NO

ND
HD
NO
MD
HD
HD
HO
MD
HD
MD
HD
MD
HO
HD
ND
NO
HD
MO
NO
NO
HD
NO

ISREEDA06
890123
BH8772

NO
MO
NO
NO
NO
MO
NO
HD
MO
ND
ND

BMDL
NO
ND
NO
NO
ND
ND
NO
HO
ND
HD

BMDL
ND
ND
NO
NO

BMDL

ND
HD
ND
ND
ND
HD
HO
NO
MO
ND
ND
ND
NO
NO
HO
ND
NO
NO
HO
MD
HO
NO

S ISREED07A S ISREED08A
890122 890122
BH8773 BH8774

NO
NO
ND
ND
HO
ND
NO
NO
MO
MD
ND

BMDL
ND
NO
NO
HO
ND
ND
NO
HD
HO
HO

BMDL
NO
HO
NO
HD
HD

HO
ND
ND
NO
HD
MD
NO
ND
HD
HD
HD
MD
NO
HD
NO
NO
HO
HD
NO
HD
HD
MO

HD
NO
ND

BMDL
BMDL
BMDL

ND
NO
HO
NO
NO

BMDL
ND
NO
ND
ND

BMDL
ND
NO
HD
HO
HO

BMDL
ND
HO
HO
MD
HD

BMDL
MD
MD
MD
MD
MD

BMDL
HO
ND
HD
MD
HD

BMDL
BMDL

ND
NO
MO
MO
MD
MD
MD
MD

W
O

oo

00
CO



C-YNAMAC CORPORATION

INDUSTIIAL SAMPLES

EASE NEUTRAL COMPOUNDS

Acenaphthylene
Anthracene
BenziX a) anthracene
Benzo<a)pyren«
Benzo<b)f luoranthene
Benz o< gh i ) pe ry 1 ene
Benzo< k ) f I uoranthene
bis(2-CMoroethoxy)me thane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl>phthalate
4-Brcacptienyl phenyl ether
Butyl benzyl pfuha la te
2-Chloronaphthalene
4-Chlorophenyl phenyl e ther
Chrysene
D i benzo( a, h)anth racene
1,2-Dich I orobenzene
1, 3 -Dich I orobenzene
1 , 4 - D i ch I orobenzene
3,3'-Oichtorobenzidine
Diethyt f* thai ate
Oinethyl phthalate
Di-n-butyl phthalate
2,4-Dini trotoluene
2,6-Dini trotoluene
Di-n-octyt phthalate
1,2-Diphenythydrazine
Fluor anthene
Fluor ene
Hexach I orobenzene
Nexach I orobutadi ene
Hexach I orocyc I opentadi ene
Mexach loroethane
IndenoO ,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-NHrosodi-n-propylamine
M-Nitrosodiphenylamine
Pheoanthrent
Pyrene
1,2,4-Trichlorobenzene
2-Kethylnaphthatene
2-Nitroanilin*
3-Nitroanilin*
4-Chloroaniline
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISOENV01A S
890713
CA1120

ND
tt>
MD
MO
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
MO
ND
MD
ND
NO

4460
-

ND
MD
MD
MD
ND
HO
ND
NO
ND
ND
ND
HO
ND
ND
NO
NO
ND
NO
NO
ND
ND
NO

ISOENV02A
890713
CA1121

NO
NO
NO
NO
NO
NO
NO
NO
HO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
•

NO
MD
MD
MD
MD
MO
MD
NO
HO
HO
MD
MD
NO
MD
MO
MD
NO
MD
ND
ND
ND
HO

S 1SESPS01A S 1SESPSA01 S 1SESPS02A S 1SHUTP01A S ISKVTP02A
880826 880826 880826 890720 890720
BE6194 BE6195 BE9329 CA1148 CA1149

NO
NO
NO
NO
ND
NO
NO
NO
NO
ND
ND
ND
NO

ND

ND

NO

NO

ND
HO
NO
MD
MO

BMDL
ND

BMDL
MD
NO
ND

MD
ND
NO
NO
NO
NO
NO
MD

BMDL
NO
NO
HO
MO
ND
ND
ND
NO
ND
ND
ND
ND
MD

MO
NO

NO

MO

MD

ND
ND
ND
MD
MD
NO
HO
MO
NO
MO

MD

ND

MD

ND

NO
ND
MD
NO
MD

BMDL
NO
MD
MD

ND
NO
MD
MD
HO
ND
HO
ND

BMDL
NO
HO
ND
ND
HO
ND
HO
ND
HO
MD
ND
NO
NO

ND

NO

ND

ND

MO

MO

NO

MD

MD
MO
ND

BMDL
MD

ND

NO

ND

NO

MO

MD
MD
MD
MD
MD
MD

BMDL
NO
NO
MD

MO
NO
HO
NO
HO
MD
NO
HO

BMDL
ND
ND
ND
NO
ND
ND
NO
MD
MD
MD
NO
MO

ND
MD
ND
HO
MD
ND
MD
ND
MD
MD
ND
MD
MO
MD
MD
MD
MD
MD
MD
MD
MD
ND
MD
MD

1280
ND
MD

BMDL

MD
MD
NO
ND
HO
MD
MO
ND
ND
MD
MD
ND
ND
ND
HO
HO
MD
ND.
ND
NO
ND
ND

NO
NO
NO
NO
NO
ND
NO
ND
MD
NO
ND
ND
ND
NO
NO
ND
ND
NO
NO
NO
ND
MD
MD
NO

1400
MD
MD

BMDL

MD
NO
MD
ND
ND
MD
NO
HO
HO
NO
MD
NO
ND
NO
NO
NO 3̂
» §
ND
MD O
MD 2
MD
ND M

00
CO
CO



DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

BASE N E U T R A L COMPOUNDS
Aceoaphthene
Acenaphthylene
Arthraceoe
Benzo(a)anthracene
Benzo(a)pyrene
8enzo(b)f luoranthene
8enzo(grti)perylene
Benzo(k)fIuoranthene
bis(2-Chloroethcxy)methane
bis(2-Chloroethyl) ether
bis{2-Chloroisopropyt)ether
b i s ( 2 - E t h y l h e x y l ) p h t h a l a t e
4-Brosophenyl p^enyl ether
Butyl benzyl pf i thalate
2-CMorooaphthaleoe
4-Chloroprienyl pdenyl ether
Chryseoe
D i beruoC a, h) anthracene
1.2-Dichlorobenzene
1.3-Oichloroberuene
1.4-Oichlorobenzene
3,3'-Dichlorobervzidine
Diethy l phthaUte
Diaethyl phtha la te
Di -n -bu ty l phtKalate
2,4-0initrotoluene
2,6-Dinitrotoluer«
Di-n-octyl phthatate
1,2-Diphenylhydrazine
FIuoranthene
Fluor en*
KexachIorobenzene
HexecMorobutediene
HexachIorocycIopentadiene
HexachIoroethane
Indeno(1,2,3-c,d)pyrene
I*ophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylanine
N-Nitrosodiphenylarnine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Hethylnaphthalene
2-Nitroanil ine
3-Nitroaniline
4-Chloroaniline
4-Nitroani l ine
Benzyl alcohol
Dibenzofuran

S ISHUTPA02 S ISHUTPOJA S 1SHUTP04A
890720 890712 890712
CA11W CA1150 CA1151

S ISHUTPOSA S ISHUTP06A
890720 890712
CA1152 CA1153

S ISHUTP07A S ISHWIPOflA
890720 890720
CA1154 CA1155

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

MD
MD
MO
MD
HO
MO
HO
HO
HO
HO
ND

B»L
MO
NO
NO
NO
NO
MD
HO
MD
MD
MD
MD
MD

1460
ND
MD
NO
-

MD
MD
MD
MD
ND
MD
MD
NO
ND
MD
MD
ND
MD
MD
MD
MD
ND
MD
MD
ND
MD
MD

ND
HD
ND
NO
HO
NO
NO
ND
HO
MO
NO
NO
NO
NO
NO
NO
NO
ND
MD
ND
ND
HD
ND
HO
HD
ND
ND
NO
-

NO
ND
MO
HD
ND
MD
MD
MD
ND
HD
NO
MD
MD
MO
ND
HO
ND
NO
ND
ND
ND
HO

NO
NO
ND
HO
NO
NO
NO
HO
NO
ND
NO
NO
NO
NO
NO
MD
ND
NO
NO
ND
MO
ND
NO
MO
NO
ND
HD
NO
-

ND
HO
ND
MD
ND
ND
ND
ND
MD
ND
MD
ND
NO
NO
NO
HD
MO
MD
MD
MD
MD
NO

MO
MO
ND
NO
NO
ND
HO
NO
MO
NO
ND

BUD I
ND
ND
ND
ND
NO
ND
ND
ND
NO
MO
HO
MD

1810
ND
HD
HD
-

ND
NO
ND
ND
ND
MD
HD
MD
NO
MO
MO
ND
NO
NO
ND
ND
MD
NO
HD
HD
HD
HO

NO
NO
ND
ND
NO
HD
NO
NO
ND
HO
HD
NO
MD
NO
ND
NO
MO
NO
ND
NO
HD
NO
ND
HO
MD
MD
MO
NO
-

ND
NO
ND
NO
ND
MD
NO
MD
NO
ND
ND
MD
MD
MD
MD
MD
NO
MD
MD
MD
MD
NO

NO
HD
ND
NO
ND
ND
HD
MD
ND
HO
NO

BMDL
NO
NO
ND
NO
NO
HD
NO
ND
ND
HD
MD
ND

1160
NO
HD
MD
•

NO
HD
HD
MD
ND
NO
ND
MD
MD
MD
ND
HD
ND
ND
MD
MD
ND
HO
MD
ND
ND
ND

HD
NO
NO
NO
MD
MD
NO
NO
ND
ND
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
ND
MO
MD
ND

24SO
HD
NO
ND
•

ND
HD
ND
HD
MD
MD
ND
MD
MD
NO
HD
MD
ND
NO
NO
NO
NO
NO
MD
NO
NO
MD

3o
oo

1— 1
CO
CO
10



DYNAMAC CORPORATION

INDUSTRIAL SAMPLES

BASE NEUTRAL COMPOUNDS
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene ug/kg
8enzo(b)fluoranthene ug/kg
8enzo(ghi)perylene ug/kg
8«nzo(k)fluoranthene ug/kg
bis(2-CMoroethoxy)methane ug/kg
bis(2-Chloroethyl> ether ug/kg
bis(2-Chloroisopropyl)ether ug/kg
bis(2-Ethyltiexyl)phthalate ug/kg
4-Bromopheoyl phenyl ether ug/kg
Butyl benzyl phthalate ug/kg
2-Chloronaphthalene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysene ug/kj
Dibenzo(a,h)anthracene ug/kg
1.2-Oichlorotoenzene ug/kg
1.3-Oichlorobenzene ug/kg
1.4-Oichtorobenzene ug/kg
3,3'-Dichlorobefuidir* ug/kg
Diethyl phthalate ug/kg
Dimethyl pfcthalate ug/kg
Oi-n-butyl pri thai ate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dtnitrotoluen* ug/kg
Oi-n-octyl phthalate ug/kg
1,2-Oiphenylhydrazine ug/kg
Fluoraothene ug/kg
Ftuorene ug/kg
Hexachlorobeniene ug/kg
Hexachlorotxitadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachlocoetham ug/kg
Indeno(1,2,3-c,d)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylanine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Nethylnaphthilent ug/kg
2-Nitroaniline ug/kg
3-Nitroaniline ug/kg
4-Chloroanitine ug/kg
4-Nitroanitine ug/kg
Benzyl alcohol ug/kg
Dibenzofuran ug/kg

S ISOWNSOU S ISCUNS02A
890S23 890523
CA0841 CA0842

NO

MD
K>
HD
IB
MD
MD
aD
MD
MD
HD

455
HD

•>

•D
MD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD

HD
HD
HD
HD
HD
HD

HD
HD

HD
HD
•D
•D
1C

MD
M»

NO
NO
ND
NO
NO
NO
ND
ND
NO
ND
NO
NO
ND
ND
NO
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO

ND
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO

S ISPCR02A S ISPC8A02 S ISPCS05A S
890524
CA0886

NO
HD
MD
MD
MD
MD
ND
ND
ND
ND
NO

1220
HO
ND
NO
HO
HO
NO
NO
NO
ND
ND
NO
ND
ND
MD
NO
ND

HD
MD
MD
ND
ND
NO
HD
HD
NO
MD
ND
ND
ND
ND
ND
NO
ND
NO
MD
MD
HD
MD

890525
CA0887

HO
HD
ND
NO
HD
HD
HD
MD
NO
HO
HO
850
ND
ND
ND
ND
ND
NO
ND
HO
HD
HD
HO
HO
NO
NO
NO
ND

NO
HO
HO
MD
MD
ND
ND
ND
NO
NO
NO
NO
HO
NO
ND
ND
NO
NO
ND
HO
NO
HO

890524
CA0885

HO
HO
ND
HD
HO
HO
HO
MD
MO
MD
NO
NO
ND
HD
ND
HD
ND
ND
NO
NO
NO
NO
ND
HD
ND
NO
MD
NO

NO
NO
HO
ND
NO
MD
NO
MD
ND
ND
ND
NO
MO
NO
NO
ND
ND
NO
MD
HO
ND
MD

ISPEES01A S
880607
BE6167

HO
NO
NO
NO
NO
HO
HO
HD
HO
HO
HD

15300
HD

BMDL
HD
HO
NO
HO
HO
HO
HO
HO

BtCL
HD

BWL
MD
HO
ND

HO
NO
NO
ND
MO
HD
ND
240
NO
ND
NO
NO
ND
NO
NO
ND
ND
ND
NO
HO
MD
NO

ISPEER01A
880826
BE6193

HO
MD
HD
NO
NO
HD
HO
KD
NO
NO
HD

BMDL
HD

BMDL
NO
ND
NO
ND
NO
HO
HO
HO
NO
NO

BMDL
HD
ND
ND

NO
ND
NO
MO
ND
ND
NO

BMDL
SMDL
MO
NO
ND
ND
ND
ND
ND
NO
HD
ND
HO
HO
HO

T)

O

0o(-J

1— 1
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DYNAMAC CORPORATION
INDUSTRIAL SANIES

BASE NEUTRAL COMPOUNDS

Acenaphthene
Acenaphthytene
Anthracene
Benzo(a)anthr»cene
Benzo(«)pyrene
8enzo(b)f luoranthene
8enzo(gh i )perylene
Beruo(k)f luoranthene
bis(2-CMoroethoxy}methane
bis<2-CMoroethyl) ether
bis(2-CMoroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Brooophenyl phenyl ether
Butyl benzyl phthalate
2 - Ch I or onaph tha t ene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3 -0 i ch I oro&enzene
1,4-Oichlorobenzene
3, J' -Oichlorobenzidine
Oiethyl phthalate
Dimethyl phthalate
Oi-n-butyl phthalate
2,4-Dinitrotoluene
2.6-Dinitrotoluene
Di-n-octyl phthalat*
1,2-Oiptienylhydrazine
Fluoranthene
Fluor ene
Hexach I orobenzene
H exach lor obut ad i ene
Hexachlorocyclopentadiene
Hexach I oroethane
Indeno<1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-NitrosodiphenylMine
Phenanthrene
Pyren*
1,2,4-Trichlorobenzene
2-Methyl naphthalene
2-Nitroaniline
I-Mitroar>i line
4-ChloroanUine
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

S ISPEER02A S 1SPEER02A S 1SSQB801A S ISSQBBA01 S ISSOBB02A S ISS08B03A S 1SSQBB04A
880607 880826 890523 890523 890523 890523 890523
BE6168 BE6196 CA0830 CA0831 CA0832 CA0833 CA0834

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
NO
NO
NO
NO

BMDL
NO
NO
HD
NO
HO
•

HO
HO
HO
NO
ND
HD
HO
437
HO
HD
NO
HD
HD
HD
HO
NO
NO
ND
HO
HO
NO
HO

NO
NO
ND
NO
NO
NO
NO
NO
ND
ND
NO

3KDL
NO
ND
NO
NO
ND
ND
ND
HO
HO
HD
NO
HD

BMDL
HD
HD
HO
-

HD
HO
HO
HO
HD
NO
NO

BMDL
BMDL
NO
NO
NO
HO
HO
HO
HD
HD
HO
HD
HD
HD
•

ND
NO
NO
NO
ND
NO
NO
HO
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
NO
NO
HD
NO
HO
NO
HO
ND
-

ND
HO
HD
HD
ND
NO
NO
ND
HD
HD
HD
ND
ND
NO
ND
ND
NO
NO
HD
HD
NO
NO

NO
NO
NO
ND
NO
HO
NO
HD
NO
NO
ND
NO
ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
HD
ND
HD
KD
ND
-

ND
NO
NO
NO
HO
HD
NO
NO
HO
HD
NO
HO
HO
HD
HO
NO
HO
NO
HD
ND
NO
HO

NO
NO
NO
HD
HD
KD
NO
HO
NO
HO
ND
NO
NO
HO
HO
ND
NO
ND
NO
HD
NO
HD
HD
ND
HD
HD
HD
NO
-

NO
NO
HD
HD
HO
HD
HO
HD
ND
HD
HD
ND
NO
HO
HD
ND
ND
NO
ND
ND
ND
ND

ND
HD
HD
HD
HD
HD
HD
HD
ND
HD
HD
HD
HD
HD
NO
HD
ND
HD
HD
ND
ND
ND
ND
HD
HD
HD
ND
HD
-

HD
HD
ND
ND
HD
HD
HD
ND
ID
ND
HD
HD
ND
HD
ND
HD
HD
HD
HD
HD
HD
ND

NO
NO
HO
NO
HO
HD
NO
HO
ND
NO
ND
ND
NO
NO
NO
NO
ND
ND
NO
ND
ND
ND
HD
HD
HD
ND
ND
NO
-

NO
ND
NO
HD
HD
HD
HD
NO
NO
NO
ND
HD
ND
NO
NO
ND
ND
ND
NO
NO
NO
HO

»
O

oo

M
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DTNAMAC CORPORATION

INDUSTIIAL SAMPLES

C ISSBSE001 X 1SSSUD02 X ISS8SE003 8 ISSCSCD04 X ISS8SEDOS 8 ISSBSED06 S ISTECMOU
890525 890713 890713 890523 890713 890525 880616
CA08J5 CA1106 CA1107 CA0838 CA1108 CA0839 8E6187

BASE NEUTRAL COMPOUNDS

Acenaphther* ug/kg NO NO NO NO NO NO
Acenaphthyler* ug/kg NO ND NO HO NO NO
Anthracene ug/kg NO ND NO MO NO NO
Benzo<a)anthracer* ug/kg - NO ND NO NO NO NO
8en20(a)pyrer* ug/kg - NO ND NO NO NO NO
8enzo(b)fluoranther* ug/kg - NO ND NO HO NO HO
B«nio<ghi)peryler* ug/kg HO ND HO NO HO ND
Benio(k)Muor anther* ug/kg NO ND NO NO NO ND
bit(2-CMoroethoxy)methane ug/kg NO ND NO ND NO NO
bis(2-Chloroethyl> ether ug/kg NO HO NO NO HO HO
bis<2-Chloroisopropyl)eth*r ug/kg ND NO ND ND NO NO
bis(2-Ethylhexyl)phthalate ug/kg ND NO ND ND 1230 ND
4-BroBOphenyl phenyl ether ug/kg ND ND NO ME HO NO
Butyl benzyl phthalate ug/kg • NO NO ND ND NO NO
2-CMoronaphthalene ug/kg - NO ND ND ND ND HO
4-CMorophenyl phenyl etSer ug/kg - NO HO ND HO ND ND
Chrysene ug/kg NO HO ND NO NO NO
Oibenzo(a,h)anthracene ug/kg HO ND ND HO NO HO
1.2-Dichlorobenzer* ug/kg • HO ND HO HO HO HO
1.3-Dichlorobenzer* ug/kg • NO NO HO NO HO HO
1,t-0ichlorobenzer* ug/kg HO NO ND ND HO HO
3,3'-Dichlorotoenzidinc ug/kg HO NO NO HO NO NO
Diathyl phthalate ug/kg HO HO ND HO NO NO
Diaethyl phthalate ug/kg NO ND NO ND NO HO
Di-n-butyl phthalate ug/kg HO ND NO ND NO HO
2.4-Oinitrotolutnt ug/kg HO NO HO ND HO ND
2.6-Oinitrotoluent ug/kg NO NO HO HO ND ND
Oi-n-octyl phthalate ug/kg - ND ND NO ND ND ND
1.2-Oiphenylhydrazine ug/kg . . . . . . H O
Fluor ant her* ug/kg ND ND HO ND BWL HO
Fluorene ug/kg ND HO HO ND NO NO
Hejtachlorobenzer* ug/kg ND ND NO NO ND ND
HexacMerobutadier* ug/kg ND HO ND ND NO NO
Hexachlorocyclopentadienc ug/kg ND NO NO ND NO ND
Hexachlortwthww ug/kg NO ND ND ND HO ND
lndeno(1,2,3-c,d)pyrene ug/kg ND ND ND ND ND ND
Uopttoront ug/kg ND HO ND ND HO ND
Naphthalene ug/kg - ND ND ND HO BM>1 ND
Kitrobenzar* ug/kg ND ND ND ND ND ND
V-Nftro«od(-n-propylMir* ug/kg • NO ND NO NO ND ND
N-Nitro«odiph«nylMint ug/kg • NO ND NO ND ND ND
Phenanthrer* ug/kg - ND ND HO ND 8MH. ND
Pyrer* ug/kg ND ND NO ND BWl ND
1,2.4-Trichlorobcracnt ug/kg - HO ND NO NO NO ND
2-Nethylnaphthaler* ug/kg - NO ND NO ND BW)L ND
2-Nitro«nilir» ug/kg ND ND HO NO NO ND
3-Nitrc«nilin« ug/kg - ND ND ND ND ND ND
t-CMoroaniUr* ug/kg - ND ND NO NO ND NO
*-Nitro«nllir» ug/kg - ND ND NO ND ND ND
Benzyl alcohol ug/kg • ND ND ND HO NO ND
Oibenzofuran ug/kg - NO NO HO ND ND ND



DYMAMAC CORPORATJO*
INDUSTRIAL SAMPLES

/—-N

BASE N E U T R A L COMPOUNDS
Acenaphthene
Aceoaphthylene
Anthracene
Benzo(a)anthracene
8enzo(a)pyrene
8enzo(b)fluoranthene
8enzo<ghi)perytene
8enzo(k)ftuoranthene
bis(2-Chtoroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether ug/kg
b i s < 2 - E t h y l h e j r y l > p h t h a l a t e
4-Bromophenyl phenyl ether
Buty l benzyl phthala te
2-Chloconaphthalene
4-Chlorophenyl phenyl ether us/kg
Chrysene
D ib*nzo( a, h) anthracene
1,2-Oichlocobenzene
1,3 - D i ch I or obeniene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
HexachIorobenzene
HexachIorobutadi ene
HexachIorocycIopentadiene
HexachIoroethane
tndeno<1,2,3-c,d)pyrene
1sophorone
Naphthalene
Nitrobenzene
H-Nitrosodi-n-propylmine
N-Hitrosodiphenylamine
Phenanthrent
Pyrene
1,2,4-TrichIorobenzene
2-Methytnaphth«lem
2-Mitroanil ine
3-Nitroaniline
4-Chloroanitine
4-NitroanHine
Benzyl alcohol
Dibenzofuran

s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1STECH02A S
880615
BE6179

MD
HD
1C
1C
MD
HD
HD
HD
HD
HD
MD
MO
IE)
*
MD
HD
MD
MD
HD
HD
1C
MD
HD
MD
HD
HD
HD
HD
HD
HD
1C
HD
HD
HD
HD
MD
HD
HD
•
HD
HD
HD
1C
HD
HD
HO
HD
HD
HD
HD
HD

1STECH03A S
880615
BE6180

NO
ND
NO
MD
MD
MD
ND
MD
MD
ND
ND
ND
ND
NO
NO
ND
MD
MO
NO
ND
ND
HD
ND
MD
NO
HD
MD
MD
MD
ND
ND
MD
MD
MD
HD
ND
NO
MD
HD
HD
MO
MD
HD
MD
MD
ND
HO
MD
HD
NO
ND

1STECH04A S
880615
BE6181

MD
ND
MD
MD
MD
MD
MO
MD
MD
ND
NO
MD
NO
NO
MO
NO
HO
MD
ND
MD
ND
ND
MD
HD
MD
ND
ND
ND
MD
MD
MD
ND
ND
NO
MD
ND
MD
HD
ND
MD
HD
ND
MD
MD
HD
ND
HD
NO
MD
MD
MD

1STECH05* S
880615
BE6183

ND
MD
MD
HD
ND
MO
ND
HD
ND
MD
NO
NO
ND
MD
MD
ND
ND
MD
NO
HD
NO
MD
HO
MD
ND
ND
MD
MD
MD
MD
ND
ND
ND
MD
MD
ND
HD
ND
MD
ND
HD
MD
ND
HD
ND
MD
HD
ND
ND
ND
MO

ISTECH06A S
880615
BE6182

ND
ND
NO
NO
NO
ND
ND
ND
MD
NO
ND
ND
ND
ND
MD
HD
NO
NO
MD
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
HO
MO
NO
NO
HD
ND
to
ND
ND
NO
ND
NO
MD
NO

ISTECH07A S
880616
BE6185

ND
ND
HD
ND
MD
ND
MD
ND
ND
HD
MD
NO
NO
NO
NO
ND
NO
ND
HD
NO
MO
HD
NO
NO
MD
MD
NO
ND
HD
NO
HD
MD
HD
MD
HD
MD
MD
ND
IB
ND
ND
ND
ND
HD
ND
ND
MD
ND
HD
ND
HD

ISTECHA07
880616
BE6186

NO
ND
NO
NO
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
NO
MO
NO
NO
NO
ND
ND
ND
NO
NO
ND
MO
NO
NO
NO
NO
NO
ND
NO
NO
MO
NO
NO
ND
MD
ND
HD
ND
HO
ND
ND
NO
NO
NO
NO
HO

»
O
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00vou>



OrKAMAC CORPORATION
INDUSTRIAL SAMPLES

BASE NEUTRAL COMPOUNDS
Aceoaphthene
Acervaphthytene
Anthracene
Benzo(a)anthracene
Benzo<a)pyrene
Benzo<b)fluoranthene
Benzo<ght)p*ryI ene
8enzo< k)f luoranthene
bis(2-Chtoroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl>phthalate
4-Bronophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenio( a,h)anthracene
1.2-Oichtorobenzene
1.3-Dichlorobenzene
1.4-Oichlorobenzene
3,3'-Dichlorobenztdine
D i e t h y l phthalate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Oinitrotoluene
2,6-Dinitrotoluene
Oi-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranther*
Fluorene
HexachIorobeniene
MexachI orobutadi ene
MexachI orocycIopentadiene
HexachI oroethane
Indeno<1,2,3-c,d)pyrene
Isopnorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-H<trosod!pheny(Mine
Phenanthrene
Pyren*
1,2,4-Trichtorobenzene
2-MethylnaphthaLene
2-Nitroani l ine
3-Nitroaniline
4-Chloroani line
4-Nitroani l ine
Benzyl alcohol
Oibenzofuran

S ISTECH08A S ISUJKC01A S ISUJKC02A
880615 890714 890714
BE6184 CA1174 CA1175

us/kg
US/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/ka
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/ka
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ka
us/kg
ug/ka
ug/ka
ug/ka
ug/ka
ug/ka
ug/ka
ug/ka
ug/ka
ug/ke
ug/ka
ug/ke
ug/ka
ug/kg
ug/kg
ug/ka

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
ND
NO
NO
ND
NO
ND
ND
NO
NO
ND
ND
NO
NO
HO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
MO
NO
NO
ND
NO
NO
NO
NO
ND
NO
NO
ND
NO
NO
NO
NO
-

ND
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

ND
ND
NO
NO
NO
ND
ND
HO
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
NO
HO
NO
HO
HO
NO
NO
NO
HO
NO
-

NO
HO
MO
NO
HO
NO
HO
NO
HO
HO
ND
ND
ND
ND
NO
ND
NO
NO
NO
NO
NO
NO

§
o
o
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DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

BASE N E U T R A L COMPOUNDS
Acenaphthene
Acervaphthylene
Anthracene
BenzoCa)anthracene
BenzoCaJpyrene
BenzoCb)f luoranthene
BenzoCghi >perylene
BenzoCk)f luoran thene
bisC2-Chloroethoxy)methane
b i s ( 2 - C h l o r o e t h y l > ether
b i s ( 2 - C h l o r o i s o p r o p y l ) e t h e r ug/kg
b i s ( 2 - E t h y l h e x y l ) p h t h a l a t e
4-8romophenyt phenyl e ther
Butyl benzyl p h t h a l a t e
2-Chloronaphthalene
4 - C h t o r o p h e n y l phenyl ether ug/kg
Chrysene
Oibenzo(3,h)anthracene
1.2-Oichlorobenzene
1.3-Dichlorobenzene
1.4-Oichlorobenzene
3,3 ' -Oichlorobenzidine
Oiethyl phthalate
D i n e t h y l ph tha la te
Oi-n-butyl phthalate
2 , 4 - D i n i t r o t o l u e n e
2 , 6 - D i n i trotoluene
D i - n - o c t y l ph tha la t e
F luoranthene
Fluorene
Hexachtorobenzene
HexachIorobutadiene
HexachIorocycIopentadiene
Hexachloroethane
Indeno<1,2,3-c,d)pyrene
I sophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamin*
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-MethyInaphthaIene
2-Nitroaniline
3-Nitroaniline
4-Chloroaniline
4-Nitroantline
Benzyl alcohol
Dibenzofuran

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISREEDOJA
890122

MO
NO
NO
ND
ND
NO
ND
ND
ND
ND
NO

BMDL
• NO

MO
NO
ND
NO
NO
ND
ND
NO
ND

BHDL
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
HO
NO
ND
ND
NO
ND
ND
NO
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DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

ACID COMPOUNDS
2-CMoropheool
2,4-Oichlorophenol
2,4-Oinethylphenol
4,6-Dinitro-o-cresol
2,4-Dim'trophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-n-cresol
Pent aeh lor ophenol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Hethylpherel
4-Hethylpr.enol
Benzoic acid

PESTICIDES AND AROCLORS

Aldrin
Alpha-8HC
3eta-8HC
Ganma-BHC
Delta-BHC
4,4'-OOT
4,4'-OOE
4,4'-000
Oieldrin
Endosulfan I
Endpsulfan II
Endosulfan sulfate
Endrin
Heptechlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alpha- CM ordane
gamn*- Ch I ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1244
Aroelor 12J2
Aroclor 1221
Aroclor 1016

S

ugA9

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg

ISALCM01A S
880614
8E6177

NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
ND

NO

NO

NO

HO

NO

NO
NO
NO
HO
NO
NO
NO
NO
NO
HO
NO
HO
HO
NO
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND

ISALCN02A S
880614
8E6178

ND
HO
NO
ND
NO
NO
NO
NO
HO
HO
ND
HD

ND

ND

ND

NO
HD
ND
HO
HO
HD
HO
HO
HO
HD
ND
HO
HD
HO
ND
NO
HO
HO
HO
NO
HO
HO
HO
ND
ND
NO
HO

ISALCNQ3A S
880614
BE6176

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
HD
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ISALCH04A S
880614
BE6175

HO
HO
HO
HO
HO
HO
HD
HD
HO
HO
NO
HO
HO
NO
NO

ND
HO

HO
HO
HO
HO
HO

HO
HD
HD
NO
ND
ND

170
ND
HD
ND
ND

280
550

ND
ND
ND
NO
ND
HD
ND

ISCLCN01A S
890524
00844

NO
HO
ND
HO
HO
NO
HO
HO
HO
ND
ND
NO

ND
ND
ND

HO
ND
ND
NO
HD
HO
HD
HO
HO
NO
ND
NO
HD
HD
HO
HD
HO
HD
HO
NO
ND
ND
HD
NO
ND
HO
NO

ISCLCN02A S
890524
CA0845

NO
HO
HD
HD
HO
HO
NO
ND
NO
NO
ND
ND

ND
ND
ND

NO
NO
ND
ND
ND
HD
HD
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ISOENT01A
890122
8H8775

HO
HO
HD
HO
HO
ND
HD
HD
HO
HD
ND
ND
HD

HD

HD

HO
HD
HD
ND
HO
HD
HD
HD
HO
HO
HD
ND
ND
ND
ND
HD
ND
ND
ND
ND
HD
ND
HD
ND
ND
HD
ND
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DYNAMAC CORPORATION

INDUSTRIAL SAMPLES
S ISOEMT07A S 1SOENT08A S ISOENT09A S 1SSEED06A S 1SREEDA06 S ISREED07A S 1S8EED08A

890122 890122 890122 890122 890123 890122 890122
BM8776 8H8777 BH8778 BH8771 BH8772 BH8773 BH8774

ACID COHPOLWDS
2-CMorophenol
2 , 4 - D i ch I orophenol
2,4-Dimethylphenol
4,6-Dini tro-o-cresol
2,4-Dinitrophenol
2-Nitrophenol
4-Nitrophenol
p-Chloro-«-cresol
Pentachlorophenol
Phenol
2,4,6-Trichtorophenol
2 , 4 , 5 - T r i ch I or opheno I
2-Hethylphenol
4-Methylpheool
Beraoic acid

PESTICIDES AND AROCLORS
Aldrin
Alp*ia-8HC
Beta-BHC
Ganaa-BHC
Delta-8HC
4, 4' -DOT
4,4'-DOE
4,4'-000
Dietdrin
Endosulfan 1
Endosulfan 11
Endosulfan tulfate
Endrin
Neptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alpHa-Chlordane
gaaa* - Ch 1 ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND
ND
ND
MO
ND
HO
MD
NO
NO
ND
ND
ND
ND
ND
ND

ND

MO

ND

NO

NO

MO

NO

HO

MO

MO
NO
NO
NO
HO
MO
NO
NO
NO
MO
ND
MD
MO
ND
NO
MD
ND
ND

NO
NO

ND

NO

MO

MD
NO
NO
NO

NO

NO

MD

MD

ND

MD

MO

NO

NO

NO

NO

MO

NO

-NO
MO
NO

ND
MO
MO
NO
MO
HO
NO
ND
NO
ND
NO
ND
MO
ND
ND
ND
NO

ND
MD
NO
NO
NO
NO
MO
MD
HO
MO
MD
ND
ND
ND
ND

INO
MO

NO
NO
HO
NO
MD
NO

640
NO
NO
NO
ND
NO
NO
ND
MO
MD
NO
HO
NO
NO
MO
ND
NO
NO
NO

ND
NO
ND
NO
MO

ND

HO

ND
ND
NO
ND
ND
MD
ND
ND

ND
NO
ND
ND
ND
ND
MO
NO
NO
ND
ND
NO
NO
NO
MD
ND
ND
MD
ND
ND
MO
MD
MD
ND
ND
HO
NO

NO
MD
ND
ND

ND

HO

HO
ND
NO
NO
MD
MD
ND
ND

BHDL

NO

HO
MO
NO
NO
NO
MO
MD
MD
NO
HO
HO
HO
HO
ND
NO
NO
NO
NO
ND
NO
HO
ND
ND
ND
NO
ND

MD
NO
MD
MD
MD
MD
HO
ND
NO
MD
ND
ND
ND
NO
NO

NO
HO
NO

12
ND
HO
HO
NO
ND
ND
NO
NO
NO
HO
ND
MD
ND
NO
MD
ND
ND
ND
MD
NO
NO
ND
MO

ND
ND
NO

ND
ND
NO
ND
ND
ND
HO

MD

MD

NO

MD

MD

NO
MD
ND

2600
ND
NO
1C
ND
HO
ND
ND
MD

ND
HO
ND
ND
ND
ND
ND
HO
ND
ND
ND
ND
ND
ND
HO

"3
50
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DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

ACID COMPOUNDS
2-Chlorophenol
2,4-Oichlorophenol
2,4-Di«iethylphenol
4,6-Dini t ro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Nitrophenol
p-CMoro-«-cresol
Pentach I orophenol
Phenol
2,4,6-Trichlorophenol
2,4, 5- Trich [ orophenol
2-Methylphenol
4-Kethytphenol
Benzoic acid

PESTICIDES AMD AROCLORS
Aldrin
Alpha-BHC
Beta-BHC
Canaa-BHC
Dclta-BHC
4,4'-DOT
4,4'-DOE
4,4'-000
Oieldrin
Enbosulfan I
Endosulfan I!
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alpha-Chlordane
gam* • Oi I ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
US/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1SOENV01A S
890713
CA1120

ND
NO

NO

NO

NO

ND

NO

NO

ND

NO

NO

ND

ND
ND
NO

ND

NO

NO

NO

ND

ND

NO

NO

ND
NO
NO
NO
NO
NO
HO
NO
NO
ND
NO
HD
MD
MD
NO
HD
ND
ND
ND

ISOENV02A S
890713
CA1121

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND

ND
NO
NO
NO
NO
NO
NO

NO

NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
NO
NO
NO
ND
ND
MD
MD
HO
HD

ISESPS01A S
880826
BE6194

NO
ND
NO
ND
NO

ND

ND

NO
ND
ND
ND
ND

ND

NO

NO

NO

NO

NO

ND

NO

NO

NO
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
HD
NO
NO

ISESPSA01 S

880826
866195

ND
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND

ND

ND
ND
NO

ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
HD
NO
ND
NO
NO
MD
MO
NO
MD
NO
HO
NO

ISESPS02A S
680826
8E9329

NO
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
ND
ND
ND
ND

NO

NO

HO

NO

NO
NO
ND
NO
HO
MD
NO
NO
ND
NO
NO
HO
MO
HO
ND
MD
NO
MD
MO
MD
MD
HO
ND

ISHUTP01A S
890720
CA1148

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
NO

NO

ND
ND
ND

NO

ND

NO

ND
ND
NO
ND
HD
MD
HD
HD
ND
NO
HD
MD
ND
MD
MD
HD
MD
ND
ND
ND
MD
MO
MD
MD

[SHWTP02A
890720
CA1149

1C
ND
HD
ND
ND
HD
MD
HD
ND
MD
MD
NO

ND

ND

HD

ND

MD

ND

HD
ND
HD
ND
HO
MD
ND
ND
HD
MD
ND
HD
MD
MD
HD
MD
MD
MD
HD
MD
MD
MD
MD
ND

O

oo

00
10
05



OYMAMAC CORPORATION
INDUSTRIAL SAMPLES

ACID COMPOUNDS
2-Chtorophencl
2,4-Dichlorophenol
2, 4 -Dimethyl phenol
4,6-Oini tro-o-cresol
2,4-Dini tropheool
2-Nitrophenol
4-Mitrophenol
p-CMoro-m-cresol
Pentach 1 oropheno I
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Hethytphenol
4-Methytphenol
Benzoic acid

PESTIC IDES AW) AROCLORS

Aldrin
Alpha-BHC
Beta-BHC
Gaonu-BHC
Delta-BHC
4,4 ' -DDT

4,4' -OOE
4, 4' -ODD
Oieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ice tone
Methoxychlor
alpha-CMordane
gamm - Ch I ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISHVTPA02 S

890720
CA1156

ND
ND
ND
ND
NO

ND

NO

NO

NO

NO

ND

ND

ND

ND

ND

ND

NO

NO

ND

MO

HO

NO

ND
NO
HD
NO
NO
HD
NO
HO
HD
HO
HO
HO
ND
ND
ND
ND
ND
HO
HO
HD

ISHUTP03A S

890712
CA1150

ND
ND
ND
ND
ND
ND
HO
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

HD

HD

HO

HD

NO

HO

HO
NO

ND
ND
NO
ND
HO
HD
NO
ND
HD
ND
NO
NO
HO
HO
HO
HO

1SHVTP04A S

890712
CA1151

ND
HD
ND
ND
ND
ND
ND
HD
ND
HD
ND
NO
HO
ND
HD

MO
ND

MO
MD

ND

ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
HD
MD
HD
MD
HD
MD
HD
HD
MD
MD
HD
MD

ISHWTP05A S

890720
CA1152

NO
ND
NO
NO
ND
HD
HO

ND
ND
HO
HD
ND
ND
ND
ND

ND

NO

HO

HD

HD

HO
HO
HD
ND
ND
NO
ND
NO
HO
NO
HO
HO
HD
NO
NO
NO
ND
ND
ND
ND
NO
ND

1SHWTP06A S
890712
CA1153

ND
HO

HD

HD

HD

HD

ND

HD

HD

HD

HO

NO

NO

NO

NO

ND

NO

HO

ND

ND

ND

ND

HD
HD
NO
HD
HD
NO
ND
HO
ND
ND
HD
ND
ND
HD
HD
ND
HD
ND
ND
ND

ISHVTP07A S
890720
CA1154

HD
NO
NO
ND
HO

NO

NO

HO
HO
ND
NO
ND
ND
NO
NO

NO

NO
ND
HD
NO
ND
HD
NO
HO
NO
NO
NO
NO
ND
NO
NO
HO
NO
HD
HD
NO
NO
NO
NO
NO
ND
ND

1SHWTP08A
890720
CA11S5

HO
HO
HO
HO
ND
HO
NO
HO
NO
ND
HO
NO
ND
HD
NO

MO
NO
HO
HD
NO
ND
HD
ND
ND
ND
ND
NO
HO
NO
NO
NO
HD
HD
ND
HD
ND
ND
HD
HD
HD
ND
ND
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DYHAMAC CORPORATION
INDUSTRIAL SAMPLES

ACID COMPOUNDS

2-CMorophenol
2,4-Dichlorophenol
2, 4 -Dine thy I phenol
4,6-Dini t ro-o-cresol
2,4-Oinitrophenol
2-Bitrophenol
4-Nitrophenol
p-Chloro-B-cresol
Pent ach 1 orophenol
Phenol
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Hethylpherxjl
4-K*thylpher>ot
Benzoic acid

PESTICIDES AND AROCtORS

Aldrin
Atpha-BHC
B«ta-BHC
Caanu-BHC
Oelta-BHC
4,4'-DOT
4,4'-DOE
4, 4' -ODD
Oieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
•Ipha-Chlordane
goBW-Chlordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kj
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1SOWNS01A S
890523
CA0841

NO
NO
NO
NO
NO
HO
NO

HO
ND
ND
ND
NO
NO
NO
NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO

173
44.0

HO
ND
NO
ND

372
ND
ND
ND
ND
ND
NO
ND

ISOUNS02A S ISPCR02A S ISPCRA02 S ISPC805A S
890523
CAOS42

ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

HD

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND
HD

ND
ND
ND
ND
ND

890524
CAO&S6

ND
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND

NO
ND
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
ND

19.0
NO
NO
NO
NO
NO

97.4
HD
NO
ND
ND
ND
ND
NO

890525
CA0887

ND
HD
ND
HO
HD
NO
HO
HO
ND
NO
ND
ND
ND
ND

ND

ND

NO
ND
ND
HO
HO
HD
NO
NO
HD
NO
ND
ND

30.0
ND
ND
HD
HO
ND

86.8
HD
ND
ND
ND
HD
ND
ND

890524
CA0885

ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
MO

ND

HO

ND
NO

ND
ND
ND
ND
HD
NO
HD
ND
HD
NO
ND
ND
NO
ND
NO
ND
NO
HD
NO
NO
NO
HD
ND
ND
ND

ISPEER01A S
880607
BE6167

HD
NO
HD
NO
HD
NO
HD
ND
HO
HD
ND
NO
NO
NO
NO

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
•

ISPEER01A
880826
BE6193

HD
IB
HD
HD
ND
HD
*
HD
HD
HD
HD
ND
ND
HD

ND

HD
HD
HD
HD
HD
ND
ND
ND
HD
HD
IB
HD
HD
ND
HD
HD
HD
HD
ND
ND
HD
IB
IB
HA
IB
HD
ND

O
o
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OTNAMAC CORPORATION
INDUSTRIAL SAMPLES

AC 10 OXPOUNDS

2-Chtorophenol
2,4-Dichlorophenol
2,4-Oimethylphenol
4,6-Oini tro-o-cresol
2,4-Oini trophenol
2-Nitrophenol
4-Kitrophenol
p-Oiloro-m-cresol
Pent ach I oropheno I
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Hethylphenol
4-H*thylphenol
Beraoic acid

PESTICIDES AND AROCIORS

Aldrin
Alpha-BHC
Beta-BHC
Gaooa-BHC
Delta-BHC
4,4'-DOT
4,4'-DOE
4,4'-DOO
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sutfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alptva-Chlordane
gaott-CMordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kfl
jg/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ua/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

1SPEER02A S
880607
BE6168

NO

NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
ND
ND
ND
ND

-
-
-
-
-
-
-
•
-
•
•
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ISPEER02A S
880826
8E6196

ND
ND
ND
NO
NO
ND
ND
NO
NO

NO
NO
ND

ND

ND

ND

ND

NO

ND

ND

NO
HO

NO
NO

NO
NO
HO
HO
NO
NO
HO
HD
MD
NO
MO
MD
MD
MD
NO
MO
NO
NO
MD

ISSQS801A S

890523
CA0830

ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND
ND

ND

ND

ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
ND
NO
NO
HO
NO
MD
NO
MO
NO
ND
NO
NO
ND
HD

IS5WBA01 S
890523
CA0831

MD
ND
MO
NO
ND
ND
NO
ND
ND
ND
MD
HD
ND
HD

NO

ND
ND
HO
ND
ND
MD
ND
MD
MD
NO
ND
ND
ND
ND
ND
ND
ND
ND
MD
MD
MD
ND
ND
MD
ND
MD
NO

ISS08B02A S
890523
CA0832

NO
NO
NO
NO
HO
HO
NO
NO
NO
NO
ND
NO
NO

NO

HD

HO
NO
HO
HO
MD
NO
NO
NO

NO
HO
MD
ND
HO
HD
NO
MO
MO
NO
NO
MO
MD
MO
MO
NO
MO
NO
NO

ISSQ8803A S

890523
CA0833

MD
NO
HO
ND
NO
MD
NO
MD
MO
NO
MD
NO
HO
ND
NO

ND
MO
MD
MD
MD
MD
MD
MD
ND
MO
NO
MO
ND
MO
MD
MD
MD
MD
MD
NO
MD
MD
MD
MO
ND
ND
MD

1SSQBB04A
890523
CA0834

HO
ND
HO
ND
MO
NO
NO
HD
HD
HD
HO
NO

ND

ND

NO

ND
NO
HO
HO
HO
MD
ND
HO

NO
NO
MD
HD
HO
NO
MO
NO
MD
MD
MO
MO
MO
ND
MD
MD
NO
MD
NO

O

o
o



DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

ACID COMPOUNDS
2-Chlorophenol ug/kg
2,4-Dichloroptienol ug/kg
2,4-Diraethylphenol ug/kg
4,6-Oinitro-o-cresol ug/kg
2,4-Dinitrophenol ug/kg
2-Nitropfienol ug/kg
4-Nitropfienol ug/kg
p-Chloco-a-cresol ug/kg
Pentachloropheool ug/kg
Phenol ug/kg
2,4,6-Trichloropdenot ug/kg
2,4,5-frichlorophenol ug/kg
2-Kethylpheool ug/kg
4-Xethylpfienol ug/kg
Benzoic acid ug/kg

PESTICIDES AND AROCLORS

Aldrin ug/kg
Alpha-BHC ug/kg
Beti-BHC ug/kg
Gaona-BHC ug/kg
Delta-BHC ug/kg
4,4'-DOT ug/kg
4,4'-OOE ug/kg
4,4'-ODD ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Heptachlor ug/kg
Heptschlor epoxide ug/kg
Toxapheoe ug/kg
Endrin ketone ug/kg
M«thoxychlor ug/kg
alpha-Chlordane ug/kg
gaoM-Chloniane ug/kg
Aroclor 1242 ug/kg
Aroclor 1254 ug/kg
Aroclor 1260 ug/kg
Aroclor 124* ug/kg
Aroclor 1232 ug/kg
Aroclor 1221 ug/kg
Aroclor 1016 ug/kg

C ISS8SED01 X
890525
00435

)02 X
'13
1 06

ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND

NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
ND
NO
ND
ND

ISSBSED03 1
890713
CA1107

ND
ND
ND
ND
ND
ND
ND
NO
HD
ND
ND
NO
ND
ND
NO

NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
HD
HD
HD
ND
HD
ND
HO
HO

ISS8SEDCK X
890523
CAO&S8

ND
ND
HD
HD
HD
HO
HO
ND
HD
ND
ND
NO
NO
ND
NO

ND
NO
NO
HD
NO
ND
HD
HD
ND
HD
ND
HD
HD
ND
HD
ND
ND
HD
ND
HD
ND
HD
ND
ND
HD
HD
HD

ISSBSED05
890713
CA1108

HD
HD
ND
HD
HD
HD
ND
ND
ND
HD
HD
ND
ND
HD
ND

HD
ND
ND
HD
HD
HD
HD
ND
HD
ND
HD
HD
HD
HD
HD
HD
HD
HD
HD
»
HD
HD
HD
HD
HD
HD
HD

ISSBSED06 S ISTECM01A
890525 680616
CA0839 BC6187

NO
ND

B*CL
ND
ND
NO
NO
ND
ND
NO
ND
ND
ND
624
HO

NO
ND
HD
HO
HO
ND
ND
HO
HD
HD
HD
HD
HD
NO
ND
ND
ND
NO
ND
HO
HD
ND
NO
ND
ND
NO
HD

NO
ND
ND
ND
HD
MO
HD
HD
HD
ND
ND
HD
NO
ND
ND

NO
ND
ND
ND
ND
ND
HD
ND
HD
ND
ND
HD
ND
ND
ND
HD
ND
HD
HD
HD
ND
HD
ND
ND
ND
HD
MO I

oo

10o
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OTHAMAC COfiPORATIC*

INDUSTRIE. SAMPLES

AC 10 COMPOUNDS
2-CMoropheool
2,4-Dichlorophenol
2,4-Dinethylphenol
4,6-Dini t ro-o-cresol
2, 4 -Oini tropreool
2-Nitrophenol
4-Ni trophenol

p-CMoro-a-cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
2 , 4 , 5 - T r i ch I oropheno I

. 2-Kethytphenol
4-Methylpheool
Befuoic acid

PESTICIDES MS AROCLORS

Aldrin
Alpha-BHC
B«ta-SHC
CMna-BHC
Oelta-BHC
4.4- -DOT
4,4'-DOE
4,4'-DOO
Dieldrin
Endosulfan t
Endosulfan tl
Endosulfan sulfate
Endrin
H«ptachlor
Heptachlor epoxide
Tcaaphene
Endrin ketone
Ncthoxychlor
•Ipha-Chlordane
gdMB- Ch I ordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

S

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISTECH02A S
880615
8E6179

HO
NO
NO

NO

HO

HO

HO

NO

MD

NO

NO

NO

NO

NO

NO

NO

NO

HO

NO

HO

HO
HO

HO

NO

HO

NO

NO

HO

HO

HO

NO
NO
MD
NO
MD
NO
MD
MD
MD
NO
HO
HO

ISTECH03A S
880615
BE6180

MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
NO

ND

NO

MD

MD

MD

MD

MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
MD
ND
MD
MD
MD
MD
MD
MD
MD
MD

ISTECHMA S

880615
BE6181

MO
NO
NO
HO
NO

HO

HO

HO

HO

MO
HO
NO

NO

NO

HO

HO

MO
NO
MO
HO
MO
MD
MD
MO
MD
MD
MD
MD
MD
ND
ND
MD
MD
MD
MO
MD
NO
ND
NO
NO
MD
NO

ISTECH05A S

880615
BE6183

ND
NO
MD
ND
MD
ND
NO
ND
MD
ND
ND
HO
HO
HO
HO

HO
NO
ND
ND
MD
MD
MD
MD
MD
MD
ND
MD
HO
ND
ND
MD
MO
MD
ND
ND
ND
MD
MD
ND
NO
ND
MD

ISTECH06A S
880615
BE6182

MD
ND
HO

NO

NO

NO

NO

ND
ND
NO
NO
NO
NO
NO

NO

NO

NO

ND

NO
NO
NO
MD
MD
MD
MD
HO
HO
NO
NO
HO
MD
MD
MD
MD
MD
MD
MD
MD
NO
ND
MD
MD

ISTECH07A S
880616
8E618S

NO
ND
NO
MD
NO
MD
HO
ND
NO
NO
MO

HO

NO

ND

NO

HO

MO

MD
NO

ND
HO
MD
ND
ND
MD
ND
NO

ND
NO

ND

ND
MD
ND
MD
MD
ND
MD
MD
ND
ND
MD
ND

ISTECHA07
880616
B€6186

ND
ND
ND
MD
MD
ND
ND
MD
MD
ND
MD
NO
HD
ND
MD

MD
MD
ND
ND
MD
MD
ND
ND
MD
ND
MD
MD
MD
MD
ND
MD
MD
MD
ND
ND
ND
ND
ND
ND
ND
MD
MD

"3

O

O
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DTNAMAC CORPORATION

INDUSTRIAL SAMPLES

ACID COMPOUNDS

2-CMorophencl
2,4-Dichloroprienol
2,4-Dimethylpheool
4,6-Oini tro-o-cresol
2,4-0 ini trophenol
2-Mitrophenol
4-Nitropheool
p-CMoro-n-cresol
Pent ach I oropheno I
Phefwl
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol

4-Hethylpr,enol
Benzoic acid

PESTICIDES AND AROCLORS

Aldrin
Alpha-BHC
aeta-BHC
Ganna-BHC
Detta-BHC
4,4 ' -DOT
4,4'-DDE
4,4'-DOO
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sol fate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin It e tone
H«thoxychlor
alpha-Chlordane
ga<na-Chlordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroelor 1221
Aroclor 1016

s

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/k9
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ISTECHO&A S
880615
BE6184

NO
MO
ND
ND
HO
MO
ND
NO
ND
ND
NO
ND
ND
ND
ND

ND
ND
NO
NO
NO
ND
ND
NO
MO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO

ISVJKC01A S
890714
CA1174

ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND

NO
NO
NO
HO
NO
NO
ND
ND
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO

ISUJKC02A
890714
CA1175

NO
NO
KD
ND
MD
NO
MD
MD
ND
HO
NO
ND
ND
ND
NO

ND
NO
NO
NO
MD
NO
MD
NO
MO
NO
MO
ND
NO
ND
ND
NO
MD
ND
ND
MD
ND
ND
MD
MD
NO
ND
NO

o
O

voo
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OYSAMAC CORPORATION

INDUSTRIAL SAMPLES

ACID COMPOUNDS
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethy I phenol
4,6-Dini t ro-o-cresol
2,4-Dini troprienol
2-t t i trophenol
4-Nitrophenol
p-Chloro-m-cresol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
2 ,4 ,5 - T r i ch I oropheno I
2-Methytphenol
4-Kethylphenot
Benzoic acid

PEST IC IDES AND AROCLORS

Aldrin
Alpha-BHC
Beta-BHC
Ganma-8HC
Del ta-8HC
4 . 4 - - D D T
4 . 4 - - D O E
4,4 ' -ODD
Oieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrirt
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Methoxychlor
alpha-Chlordane
gaima-Chlordane
Aroclor 1016
Aroelor 1221
Aroclor 123Z
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ufl/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

$ 1SSEED03A
8*0122
BH8770

NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NO
ND
35
ND
ND
ND
ND
ND
NO
ND
ND
MO
MO
MO
NO
ND
ND
ND
NO
ND
ND
NO
ND
NO
NO
ND

o
O



OYNAMAC CORPORATION
INDUSTRIAL SAMPLES

S ISALCN01A S 1SALCXOZA S ISALCN03A S ISA LOCK A S ISCLCNOU S ISCLCNOZA S 1SD€IT01A
880614 3S3614 680614 8806 U 890524 890524 890122
BE6177 K6178 8E6176 BE6175 CA0844 CAO&45 BH8775

RCRA METALS

Arsenic
Bariui
Cactaiu*
Chrorei j»
Lead
Mercury
Mercury, Inorganic
Se I en i ui
Si Iver

OTHER HETALS AND MISC
Aluminum
Antimony
Beryllium
Calcius
Cobalt
Copper
Iron
Magnesiu*
Manganese
Nickel
Potassiu*
Sodiu>
ThaUiui
Vanadiun
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kj
ug/kg
ug/kg
US/kg
uo/kg
us/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

BMDL
125000

MD
7100
4200

114
101

MD
NO

18300000
NO
NO

6810000
15000
29000

38500000
4430000
1080000

3700
400000
560000

NO
110000
82000

88.0
NO

NO

158000
NO

8900
12000

120
99
ND
ND

20'DDOOO
NO
NO

35?0000
19000
42000

32700000
6100000
995000

5600
720000
3OOOOO

NO
92000
98000

76.1
NO

NO
128000

NO
16000
76000

1300
468

NO
NO

13900000
ND
ND

8980000
11000
44000

30400000
7290000
806000

7300
520000
230000

NO
68000

150000
84.6

ND

ND
277000

NO
3000

12000
BMDL

-
ND
NO

4650000
BK)L
BtCL

1900000
BMDL

11000
9610000
2310000
516000

BMDL
950000
270000

ND
22000

150000
93.5

ND

13000
84000

NO
4900
3300

NO
•

ND

NO

15200000
BMDL
BMDL

7670000
18000
19000

37100000
6730000
1060000

BMDL
290000
300000

BMDL
89000
59000

-
-

5400
110000

NO
8200
3300
BMDL

-
ND

BMDL

21000000
BMDL
BMDL

19300000
18000
22000

40000000
7930000
1540000

BMDL
320000
140000

NO
96000
79000

-
-

BMDL
120000

BMDL
6400
7000
550

-
ND

ND

14300000
ND
ND

3500000
12000
36000

25400000
5080000
817000

BMDL
370000
200000

ND
75000

110000
72.5

.22

o
o
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DYNAMIC CORPORATION

INDUSTRIAL SAMPLES

RCRA METALS

Arsenic
BanLB
Cadmiui
Chromium
Lead
Mercury
Mercury, Inorganic
Seleniu*
Si Iver

OTHER METALS AND MISC
Atuminun
Antimony
Beryl lium
Calciui
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassiun
Sod tun
Thalliu»
Vanadium
Zinc
X Solid
Cyanide, Total

ufl/ks
ug/kg
US/kg
us/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
•8/kg

S ISOENT07A
890122
BH8776

BMDL
120000

BMDL
6900
5900

110
BMDL

NO
NO

15100000
BMDL

NO
3900000

13000
31000

28000000
5000000
701000

BMDL
540000

BMDL
NO

82000
78000

75.2
.97

S ISOENT08A
890122
8H8777

BMDL
130000

SMDL
9400
9800

160
-

NO
NO

14400000
SMOL

ND
3900000

12000
30000

29600000
5180000
694000

BMDL
250000

BMDL
NO

90000
30000

74.7
.15

S 1SDENT09*
890122
BH877S

BMDL
130000

BN3L
17000
29000

48C
384

NO

BMDL

2690000C

BMDL

HC

2790000C
13000
81000

32400000
6480000
519000

8800
870000
510000

HO
100000
140000

65.7
.06

S 1SSEED06A
890122
BM8771

BMDL
66000

BMDL
6000
7400
BMDL
BMDL

ND
NO

1C200000
BMDL

NO
3000000

9800
22000

21300000
2500000
543000

BNDL
150000

BMDL
ND

64000
46000

71.8
.13

S ISREEDA06
890123
BH8772

BMDL
90000

NO
5600
7200
BMDL
BMDL

ND
ND

9690000
BMDL

ND
3300000

9000
20000

17900000
2700000
615000

BMDL
BMDL

BMDL
NO

48000
57000

69.0
.71

S ISXEE007A
890122
8(18773

2900
110000

BMDL
5700
9400
BMDL

-
NO

ND

14500000
BMDL

ND
5600000

9400
23000

23100000
3900000
599000

BMDL
400000

BMDL
IB

68000
67000

85.5
.35

S ISREED08A

890122
BH8774

BWL
220000

8M5L
7500

27000
130
97
ND

5300

13400000
BWL

ND
3500000

13000
29000

27700000
4300000
1160000

BWL
330000

BWL
ND

80000
90000

82.1
.41

o
o
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DYNAMAC CORPORATION

INDUSTRIAL SAMPLES

S ISDEMV01A S ISOENV02A S ISESPS01A S ISESPSA01 S ISCSPS02A $ ISHWTPOU S ISHVTP02A
890713 890713 880826 880826 880826 890720 890720
CA1120 01121 BE6194 BE619S BE9329 CA1148 CA1U9

SCRA METALS

Arsenic
Bariui
Cadmium
Chroniu»
Lead
Mercury
Mercury, Inorganic
Seteniua
Si Iver

OTHER METALS AND MISC

Atuminui
Ant imony
Beryl t ium
Calciu»
Cobalt
Copper
Iron
Magnesiu*
Manganese
Nickel
Potassium
Sodiu*
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

BMDL
400000

NO
4400
3000

NO
-

ND
NO

22900000
16000

NO
3800000

17000
37000

37300000
H 200000
2770000

BMDL
200000
980000

NO
98000

100000
-

ND

BMOL
72000

NO
14000
5800

NO
-

NO

ND

12100000
BMOL

ND
2900000

13000
21000

34000000
4750000
699000

BMDL
450000

BMDL
NO

96000
58000

-
NO

BMDL

160000
BMOL
3800
8100
BMOL

-

ND
NO

7300000
NO

BMOL

2300000
6100

17000
12600000
3440000

589000
BMDL

590000
190000

ND
32000
51000
89.1

ND

BMOL
190000

BMOL
3300
7700
BMDL

-
ND

BMDL

6920000
ND

BMDL
2500000

7100
18000

14100000
3230000

664000
BMDL

680000
160000

NO
39000
56000
90.3

-

BMDL
190000

610
14000
16000

82
-

ND
BMDL

14300000
ND

BMDL
5270000

12000
53000

27500000
2800000
1060000

BMDL
2100000
170000

ND
93000
82000

77.8
NO

BMDL
100000

HO
7000
7400
260
149

NO
ND

13400000
BMDL
BMDL

3600000
11000
24000

26900000
4510000
663000

BMDL
760000
490000

NO
70000
67000

77.7
.45

BMDL
78000

10
11000
4600

150
162

ND
ND

42700000
BMDL

ND
11400000

12000
31000

37700000
6000000
483000

BMDL
800000
640000

NO
120000
82000

71.8
.29

o
o
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DYWMAC CORPORATION

INDUSTRIAL SAMPLES

S ISHUTPA02 S ISKUTP03A S ISHUTP04A S ISHVTPOSA S 1SHWTP06A S 1SHWTPC7A S 1SHUTPQ8A

890720 890712 890712 890720 890712 890720 890720
CA1156 CA1150 CA1151 CA1152 CA1153 CA1154 CA1155

ROU M£TALS

Arsenic
Barium
Cadaiura
Chromium
Lead
Hercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND XISC

Aluminum-
Ant imony
Beryl Hum
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sod ltd
Thallium
Vanadiu*
Zinc
X Solid
Cyanide, Total

ug/kg
us/kg
ug/kg
us/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg

BWL
99000

MC
8600
3800
BWL
BMDL

NO
NO

37400000
B»L
8X)L

6800000
15000
18000

44900000
6140000

332000
8WL

540000
670000

NO
140000
77000

73.5
.37

3MDL

120000
NO

8100
3700
320
308

ND
BMOL

41300000
21000

&MCL

16600000
17000
25000

4C300000
7530000

555000
6200

650000
580000

ND
120000
100000

-
NO

BMDL
94000

ND
6500
3800

NO

NO

NO

NO

14800000
15000
BHDL

2900000
14000
22000

31300000
7160000
981000

BMDL
550000

1100000
ND

81000
66000

-
NO

BWL
74000

ND
11000
4900

180
166

MO
NO

17900000
BMDL

NO
5810000

BMOL
28000

16100000
2100000
203000

6300
260000
600000

NO
4*X»
52000

69.8
.6

ND
52000

ND
18000
6500

210
-

NO
NO

40000000
BMOL

NO
12800000

8600
33000

29500000
5760000
228000

6200
1200000
410000

ND
130000
130000

-
NO

BM>1
150000

m>
15000
6300
1700

-
ND

BMDL

43900000
BMDL

HD
64800000

11000
5X000

33900000
6510000
389000

9900
2100000
3100000

ND
93000

110000
-

.53

3100
130000

ND
21000
11000

830
-

NO

BMOL

39900000
BMOL

NO
40100000

12000
64000

36400000
7110000
447000

12000
2100000
750000

ND
93000

120000
-

.50

•*}»o
o
o
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OYNAMAC CORPORATION
INDUSTRIAL SAMPVES

RCRA METALS

Arsenic
Bariui
Cactaivji
Chro*iu»
Lead
Mercury
Mercury, Inorganic
Seleoiu*
Si Iver

OTHER METALS AJC M1SC

Alumirxm
Antimony
Beryl t iua
Calciua
Cobalt
Copper
Iron
MagnesiuB
Manganese
Nickel
Potassium
Sodiui
That lii*
Vanadiui
Zinr
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
SB/kg

S ISOUMS01A
890533
CA0841

BK)L
180000

NO
5300

30000
95

-
8>CL

NO

1WOOOOO
NO

SWL
7520000

8000
25000

20600000
3780000
839000

BNDL
560000
170000

BMDL
57000

110000
-
-

S ISOUNS02A
890523
CA0842

BMDL
97000

NO
8300

13000
BMDL

-
NO

NO

1 6900000
NO

300
3000000

15000
19000

37000000
5180000
788000

BMDL
382000
170000

NO
110000
60000

-
. -

S ISPCR02A
890524
CA0886

BMDL
95000

NO

11000
8500

170
-

NO

NO

21000000
BMDL
BMDL

2900000
17000
27000

40000000
5910000
570000

BMDL
480000
250000

HO

110000
170000

-
-

S 1SPCRA02
890525
CA0887

BMDL
110000

NO
13000
8300

150
-

HO

NO

27900000
15000

BMDL
3500000

23000
28000

56000000
6930000
646000

BMDL
590000
260000

NO
150000
210000

-
-

S ISPCR05A
890524
CA0885

BHDL
85000

NO
5900
3700

110
-

NO

NO

19500000
BMDL
BMDL

2300000
15000
17000

38100000
3700000
1110000

BMDL
360000

BMDL
NO

110000
45000

-
-

S ISPEER01A
880607
BE6167

430000
159000

2900
12000
43000

105
-

BMDL
BMDL

23700000
NO

NO

11200000
18000
46000

34100000
8880000
1280000

9000
650000
460000

NO

83000
180000

80.3
NO

S ISPEEK0U
880826
BE6193

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

,/—̂
o
o
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DYNAMAC CORPORATION
INDUSTRIAL SAMPLES

S ISPEER02A S ISPEER02A S ISSOSB01A S ISSQBBA01 S ISSOBB02A S ISSOBB03A S ISSQBB04A
880607 880826 890523 890523 890523 890523 890523
BE6168 BE6196 CA0830 CA0831 CA0832 CA0833 CAOS34

RCRA NETALS

Arsenic
Bariji
Cadniui
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND HISC

A t un i nun
Antimony
Beryl I iura
Calciua
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodiun
Thalliua
Vanadiui
Zinc
X Solid
Cyanide, Total

ug/kg
us/kg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

3500
109000

NO
5800

70000
110

-
BMDL

BMOL

18000000
NO
NO

4540000
HOOO
49000

29600000
5740000
818000

3500
520000

3360000
NO

89000
120000

83.4
NO

BWL
81000

NO
BMDL
1900

ND
K>
ND
ND

16300000
ND
ND

3200000
15000
9700

16600000
9130000

722000
BMDL

130000
2000000

ND
35000
85000

86.0

BMDL
120000

ND
BMDL
2600

ND
ND
ND
NO

20000000
ND

BMDL
4780000

19000
9800

20400000
11800000
1090000

BMDL
140000

2500000
ND

41000
95000
87.3

3600
130000

ND
5000
4800
400
422

ND
ND

17400000
BMDL
BMDL

2700000
15000
22000

31700000
7970000
1160000

BMDL
210000
590000

NO
71000
78000
86.3

BMDL
150000

ND
6200
5200
BMDL
BMDL

ND
ND

14000000
BMOL
BMDL

3100000
14000
28000

32700000
8510000
1160000

BMDL
390000

1300000
ND

83000
97000
89.8

5400
99000

ND
6700
5900
840
721

K>
ND

10800000
ND

BMDL
2400000

7600
21000

22200000
3070000

772000
BMDL

270000
260000

ND
61000
55000
87.1

o
o)-*



DYHAKAC CORPORATION

INDUSTRIAL SAMPLES

RCRA METALS

Artenic
Bar inn
Cadmium
Chromiua
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND MI SC

Aluminum
Antimony
Beryl Uum
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thai HUB
Vanadium
Zinc
I Solid
Cyanide, Total

C ISSBSE001 X
890525
CA0835

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg .74
ug/kg .52
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
•S/kg

ISSBSED02 X

890713
CA1106

BMDL
54

BMDL

ND

6.6
BMDL

-
ND
ND

5600
ND
NO

14000
ND

BMDL

3700
5100

210
NO

3500
23000

ND
BMDL

63
-

ND

ISS8SED03 • ISS8SED04 X
890713
CA1107

ND
BMDL

ND
ND
U
ND
-

NO

ND

980
NO
NO

6800
ND

BMDL
1000
1300

31
NO

970
6000

ND
BMDL

160
-

ND

890523
CA0838

BMDL
48000

ND
19000
7700

ND
ND
ND

BMDL

4410000
ND
ND

3800000
7100

25000
11800000
3710000
337000

8500
270000

BMDL
ND

29000
694000

78.5
-

ISSBSED05 E
890713
CA1108

BMDL
62
ND

BMDL

BMDL
BMDL

-

NO

ND

6200
ND
ND

14000
NO

12
6300
5200

270
ND

3700
26000

ND
BMDL

94
-

NO

1 ISSBSED06 S ISTECH01A
890525
CA0839

3300
120000

NO
21000
22000

BMDL
•

ND
ND

7480000
BMDL
BMDL

16600000
9600

81000
19200000
2840000
479000
37000

520000
390000

BMDL
39000

330000
-
-

880616
BE6187

BMDL

96000
ID

5900
100000

160
108
HD

BMCL

9420000
ND
ND

3570000
8900

20000
21400000

1670000
664000

BMDL
250000
51000

ND
68000
42000
82.9

ND

o
o



DYKAMAC CORPORATION
INDUSTRIAL SAMPLES

S ISTECH02A S 1STECH03A S 1STECH04A S ISTECH05A S 1STECH06A S ISTECM07A S ISTECHA07
880615 880615 580615 S8061S 880615 880616 880616
BE6179 8E6180 8E61B1 BE6183 8E6182 BE6185 BE6186

RCRA METALS

Arsenic
Bar tun
CactaiuBi
Chron>iu»
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND MISC

Aluminum
Ant i mony
Beryl I ium
Calciun
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodiu*
Thalliu»
Vanadiua
Zire
S Solid
Cyanide, Total

us/kg
ug/kg
ug/kg
u9/ks
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg

8MOL
115000

BMDL
6000
5600
5600
7000

NO
BMDL

17800000
NO
NO

3910000
9900

48000
27300000
6010000
834000

5000
380000
92000

NO
70000
61000
83.7

NO

BMDL
99000

NO
7000

HOOO
420
423

NO

NO

11300000
NO
NO

3270000
12000
22000

24400000
2300000
719000

3700
590000
330000

NO
80000
47000
87.2

NO

NO
107000

NO
2900
7700
1400
591

NO
NO

8740000
NO
NO

2100000
BMDL

19000
18800000
2760000
443000

BMDL
840000
70000

NO
55000
50000
89.2

NO

BMDL
68000

BMDL
4200

17000
9700

-
NO

NO

16500000
NO
NO

3940000
16000
24000

28700000
6540000
894000

3800
180000
140000

NO
72000
95000
69.2

NO

BMDL
96000

NO
16000
74000

535000
-

NO

NO

9910000
NO

NO

63700000
9100

22000
26400000

2270000
444000

9200
390000
87000

NO
56000

120000
91.2

NO

BMDL
50000

ND
5800

19000
260

-
NO

NO

8250000
NO
NO

7760000
BMDL

31000
22800000
2580000
452000
,3900

200000
120000

ND
56000

110000
74.7

ND

BMDL
84000

ND
6000

HOOO
220

•
NO
NO

10800000
NO
NO

12700000
16000
41000

30000000
3630000
981000

4000
200000
150000

ND
72000

170000
72.3

NO

o
o
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OrNAMAC CORPORATION

INDUSTRIAL SAMPLES
S ISTECH08A S ISUJKC01A S ISUJKC02A

880615 890714 890 7 H
BE6184 CA1174 CA1175

RCRA METALS

Arsenic
Barium
Cadmium
Chromium
lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

OTHER METALS AND MISC

Aluminum
Antimony
Beryl I ium
Calcium
Cobalt
Copper
! ron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

us/kg
us/kg
us/kg
us/kg
us/kg
us/kg
UB/kg
us/kg
us/kg

us/kg
us/kg
us/kg
us/kg
us/kg
us/kg
us/kg
K/kfl
us/kg
us/kg
us/kg
ut/kg
uc/kg
us/kg
us/kg
us/kg
•6/kg

NO
166000

NO
15000
4700

110
120

NO
NO

11100000
NO
NO

5770000
10000
20000

23300000
4530000
1KOOOO

2800
550000
160000

NO
56000
73000
89.2

NO

4600
94000
10000
15000
19000

160
-

BMDL
BMDL

13200000
BMDL

NO

75300000
11000
60000

27700000
6430000
918000

BMDL
420000
310000

ID
65000

565000
-

NO

BMDL
110000

NO
7400
5900
BMDL

-
BMDL

NO

20000000
BMDL
BMDL

10200000
16000
27000

37900000
7660000
1120000

BMDL
400000
210000

HO
100000
100000

-
NO

o
o



DYIiAMAC CORPORATION
INDUSTRIAL SAMPLES

RCRA METALS
Arsenic
Barium
Cadmi urn
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
SiIver

OTHER METALS AND HISC
AI LIT, i nun
Antimony
Beryl (\ urn
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassiun
SodtLin
ThalltLm
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg

S ISREED03A
890122
BH8770

BMCL
79000
3*01
7600
7800
SMDL
BMDL

ND
NO

11400000
SMCL

ND
2400000

11000
J8000

23200000
2700000
376000
SMDl

180000
SMCL

ND
69000
51000
72.1
.27

oo



CORPORATION
INDUSTRIAL SAMPLES - BACKGROUND

CASE NEUTRAL COMPOUNDS

Acenaphthene
Acenaphthyleoe
Anthracene
B*nzo(a)anthracene
B«nzo<a)pyrene
B*nzo<b)f luoranthene
l*nzo(ghi)perylene
B«nzo(k)ftuoranthene
bis(2-Ctitoroethoxy>nethane
bis(2-CMoroethyl) ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
4-Brooophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Diber\zo(a,h)anthracene
1,2-Oichlorobeozeoe
1 ,3-Oichtorobefizeoe
1,4-Oichlorobenzene
3,3'-Dichlorobenzid)n«
Oi ethyl phthalate
Dinethyt phthalate
Di-n-butyt phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Oi-n-octyl phthalate
Fluoranthene
Fluorene
RexacMorobenzene
•exacMorobutadiene
Mexachlorocyclopentadiene
MxacMoroethane
Indeno<1,2,3-c,d)pyrene
I sophoronc
•aphthaler*
• i t roberuenc
• -Mi trosodi - n- propyl ami ne
•-Nitrosodiphenylanine
Phervanthrene
fyrene
1,2,*-Trichlorobeiuene
2-Methylnaphthalene
2-Nitroaniline
3-Nit roam" line
4-Chlocoaniline
4-Nitroaniline
Benzyl alcohol
Dibenzofuran

us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
u9/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISBC01A
880609
BE6171

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
•ND
ND
ND
ND
NO
ND
ND
NO

BMDL
ND

BMDL
NO
NO
NO
NO

ND
NO
NO
NO
NO
NO
HO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

S IS8C01A
0&G828
8E9335

ND
HO
NO
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
HO
ND
ND
ND
ND
NO
ND

ML
NO
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HO
ND
ND
ND
ND
NO
ND
NO
ND
ND

S ISBG02A
8&0609
BE6173

ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
MD
ND
NO
NO
NO
NO
ND

BMDL
ND

BMDL
ND
ND
ND
NO
ND
ND
NO
NO
NO
HO
ND
NO
ND
ND
ND
NO
NO
NO
HO
ND
NO
ND
MD
ND
ND

S ISBG02A
880826
BE9330

HO
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO

1620
ND
NO
NO
ND
ND
ND
NO
ND
ND
NO
ND
ND

BMDL
NO
ND
ND
NO
ND
ND
ND
NO
ND
NO
ND

BMDL
MD
NO
ND
NO
ND
NO
NO
NO
NO
ND
NO
HO
NO

S 1SBG03A
890720
CA1180

ND
NO
MO
ND
ND
NO
NO
NO
ND
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
MO

1230
ND
ND
ND
NO
NO
HO
NO
NO
HO
ND
ND
HO
HO
NO
HO
NO
HO
NO
NO
HO
NO
ND
NO
HO
NO

S IS8COU
880617
8E6189

NO
NO
HD
NO
NO
NO
NO
HD
ND
ND
NO
ND
ND
ND
HD
NO
NO
NO
HO
HO
HD
NO
NO
ND
ND
HD
HD
NO
HD
HD
NO
HD
NO
HD
HO
ND
NO
HO
HD
ND
NO
NO
NO
HO
NO
ND
HO
NO
NO
HD

S IS8GA04
880617
IC6190

NO
NO
NO
HD
HO
NO
NO
NO
NO
ND
ND
ND
ND
NO
NO
NO
ND
NO
ND
NO
HD
HO
HD
ND
ND
HD
HD
NO
HO
HD
NO
HO
NO
HD
HO
NO
HO
HO
HD
HO
HO
HO
HD
HD
HO
HD
NO
HD
HD
HO



OTMAMC COftPOLATIOH
INDUSTtiAl SAMPLES • BACKGROUND

BASE NEUTUL COMPOUNDS
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a>anthracene
8enio(a)pyrene
Beni o< b ) f I uor ant S«ne
BenzoCghOperylene
Benio(k)fluorantK«ne
bi*(2-CMoroethojry)»ethane
bis(2-Chloroethyl) ether
bis(2-CMorotsopropyl)ether
bis(2-Ethy;hexyl)phthalate
4-Bromophenyl prerryl ether

Butyl benzyl phthalate
2 - Ch I oronafti tha I ene
4-Chlorophenyl phenyl ether
Chrysene
0 i benzoC a, h) anthracene
1 , 2-Oi ch lorobeniene
1 , 3-0 i ch I orobeniene
1 ,4-0 i chlorobenzene
3,3'-DicMorobenzidine
Diethyl phthalate
Diacthyl phthalate
Di-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluenc
Oi-n-octyl phthalate
Fluor anthene
Fluor ene
Hexachlorobenzene
Mexach I or obut adi ene
Hexach I orocyc I opent adi ene
Mexach I or o* thane
I ndeno< 1 , 2 . 3 • c , d )py rent
Itophorone
naphthalene
nitrobenzene
N-Nltro*odi-n-prcpytMine
»-Nitrc*odipr,errylaa)ine
Phenanthrene
Pyrena
1,2,4-Trichlorobenzent
2-Methytn«phthaleni
2-Nitro*niline
3-Nitroanilin*
4-CMoroaniline
4-Hitroaniline
Beniyt alcohol
Diberuofuran

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg

S ISBG05A
880617
BE6188

ND
ND
MD
MD
ND
ND
ND
ND
ND
ND
MD
HO

MD

ND

MD

ND

MD

HO

MD

MD

ND
ND
ND
ND
ND
ND
MD
MD
MD
MD
MD
ND
ND

ND
ND
MD
MD
ND
ND
ND

S ISBG06A
880609
BE6169

NO

ND

HO

NO

NO

HO

NO

ND

NO

HO

NO

ND

NO

NO

NO

NO

ND

NO

ND

NO

NO

HO

BMDL

ND

BMDL

NO

NO

NO

ND
NO
NO
NO
MO
ND

NO

ND
ND
MD
ND
MD
MD
MD
HO
ND
NO
MD
NO
HO
NO
ND

S IS8G06A
880828
BE9333

HO
NO

HO

HO

NO
NO

ND
ND
HO

NO
MD
ND

NO

NO

ND

NO

NO

ND

NO

NO

HO
NO
NO
ND

BMDL
ND
ND
ND

BMDL
NO
NO

NO

HO

ND
ND
ND

BMDL
ND
ND
ND
ND

BMDL
ND
ND
ND
ND
ND
ND
ND
ND

S 1S8G07A
880609
BE6170

NO

ND
ND
HO

ND

ND

HO
ND
ND
NO
HO
NO

ND

ND

HO

ND

ND

NO

HO

NO

MD

HO
BMDL

HO

BMDL
ND
ND
ND
ND
HO
NO
MD
HO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

S ISBG07A
880828
BE9334

ND
NO

NO
HO
HO

HO

MD

NO
NO

MD
ND

NO

HO

HO

HO

NO

NO

ND

HO

MD

ND
ND
NO
ND

BMDL
ND
ND
ND
HO
MO
NO
NO
MD
HO

MD
ND

BMDL
MD
ND
ND
MD
ND
ND
MO
NO
ND
ND
HO
ND
-

S ISBG08A
880609
BE6172

ND
ND
MD
ND
ND
MD
ND
ND
MD
MD
ND
NO

MD

NO

NO
NO

NO

HO

MD

MD
MD
ND

BMBL
ND

BMDL
ND
ND
ND
ND
NO
MO
ND
ND
ND
ND
ND
MD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

S ISBG08A

880826
BE9332

MO

ND

NO

HO

ND
NO
ND
NO

HO

NO

NO

NO

NO

ND

HO

NO

ND

NO

MD

NO

MD

MD

NO
HO

BMOL
ND
ND
NO
MO
NO
HO
MD
ND
ND
ND
ND

BMDL
ND
NO
MO

ND
ND
ND
ND
ND »
NO 0
ND» §
NO M

ND

VO



DYNAXAC CORPORATION
INDUSTRIAL SAMPLES • BACKGROUND

BASE NEUTRAL COMPOUNDS
Acenaphthene ug/kg
Aceoaphthylene
Anthracene
Beruo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluorantheoe ug/kg
BeruoCghi )perylene ug/kg
Benzo<k)fluoranthene ug/kg
bii(2-CMoroethoxy)methane ug/kg
bit(2-Chloroethyl) ether ug/kg
bis(2-Chloroisopropyl)ether ug/kg
bis(2-Ethythexyl)phthalate ug/kg
4-Brontophenyl phenyt ether ug/kg
Butyl benzyl phthalate ug/kg
2-CMoronaphthalene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysene ug/kg
Dibenzo(a,h)Bnthraceoe ug/kg
1.2-Oichlorobenzene ug/kg
1.3-Oichlorobenzene ug/kg
1.4-Dichlorobenzeoe ug/kg
3,3'-Oichlorobenzidine ug/kg
Diethyl phthalate ug/kg
Diaethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
2,4-Dinitrotolueoe ug/kg
2,6-Dinitrototuene ug/kg
Di-n-octyl phthalate ug/kg
F luoranthene ug/kg
Fluorene ug/kg
HexachIorobenzene ug/kg
Hexachtorobutadiene ug/kg
Hexachlorocyclopentadiene us/kg
Hexachloroethane ug/kg
lndeno(1,2.3-c,d)pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylmine ug/kg
N-Hitrosodiphenytanine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichlorobenzene ug/kg
2-Hethylnaphthalene ug/kg
2-Nitroaniline ug/kg
3-Nitroaniline ug/kg
4-Chloroanitine ug/kg
4-Nitroanitine ug/kg
Benzyl alcohol ug/kg
Dibenzofuran ug/kg

S ISBG09A
880609
BE 61 74

NO

NO

NO

NO
ND
NO

1C
ID

ND
ND
ND
NO

NO

NO

ND

ND
ND
ND
ND
ND
ND
ND

B»L
ND

B»L
ND
ND

NO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
NO
ND
ND
NO
NO
ND
NO
NO
ND

S 1SBG09A
880826
BE9331

NO
ND
NO
ND
ND
ND
HO
NO
ND
ND
ND

ND

NO

MO

ND

NO
ND
ND

ND

NO

HO

HO
NO

ND

BWL
NO
NO
NO
NO
NO
ND
NO
NO
HO
ND
NO

BMDL
NO
NO
ND
NO
NO
ND
HO
NO
ND
ND
ND
NO
NO

S IS8G10A
890123
BH8780

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

BHDL
NO
MO

NO

ND

ND

NO

ND

NO

ND

NO
BHDL

ND
NO
NO
NO
ND
NO
NO
ND
ND
ND
NO
ND
NO

ND
NO
NO
NO
ND
HO
HO
NO
NO
ND
ND
ND
HO
ND

S IS8G11A
890771
CA1181

NO
ND
ND
ND
ND
ND
ND
ND
ND
HO
ND
ND
NO

NO

ND

ND
ND
ND
ND
ND
ND
ND
NO
ND

1030
ND
ND

BMOL
ND
ND
ND
NO
ND
ND
ND
ND
ND
HD
ND
ND
NO
ND
HD
NO
ND
ND
ND
ND
NO
NO

S 1SSC12A
880617
BE6191

ND
HD
ND
NO
ND
NO
NO
NO
HD
HO
NO

BWL
ND
NO
ND
NO
NO
NO
ND
HO
NO
HO
NO
HO
ND
HD
HO
NO
NO
ND
HD
ND
NO
HO
NO
ND
HO
ND
NO
NO
ND
NO
NO
NO
NO
NO
HO
HO
HO
HO

S IS8GA12
880617
BE6192

NO
HD
HD
NO
HD
HD
HD
NO
HD
HO
NO
NO
NO
NO

HD
NO
ND
NO
ND
ND
HD
HD
HD
NO
HD
NO
NO
ND
NO
HO
NO
NO
NO
ND
NO
HD
ND
HD
HD
NO
ND
ND
HO
NO
ND
NO
HD
NO
HO
HO

§
o
o

vo
M
00



OTNAMAC CORPORATION
INDUSTRIAL SAMPLES - BACKGROUND

ACID COMPOUNDS

2,4-Oichlorophenol
2,4-Dimethylphenol
4,6-Otnitro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Nitrophenol
p-CMoro-«-cresol
PentachIorophenol
Phenol
2,4,6-TrichIorophenol
2,4,5-Trichlorophenol

ug/kg
ug/kg
ug/kg

4-Hethylphenol
Benzoic acid

PESTICIDES AKO AROCLOS
Atdrin
Alpha-BNC
BeU-BHC
GJMM-BHC
Delta-BHC
4,4'-OOT
4,4'-OOE
4,4'-000
Oicldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
Hethoxychlor
alpha-Ctilordane

Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1244
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S 1S8G01A
880609
8E6171

NO
ND
NO
NO
HO
NO
NO
HO
NO
ND
NO
NO

ND

ND

ND

S 1SSC01A S 1S8G02A
880828 880609
•£9335 8E6173

NO

NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
ND

NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
HO
NO
NO
NO
ND
ND
NO
NO
NO
NO
ND
NO
NO
HO
NO
HO
NO

ND
NO
HO
ND
HO
HO
NO
HO
ND
NO
NO
ND
ND
ND
NO

S ISBG02A
880826
BE9330

NO
NO
ND
HO
ND
ND
ND
HO
ND
ND
HO
HO
NO
NO
NO

HO
ND
HO
ND
ND
HO
ND
NO
HO
NO
ND
NO
HO
ND
NO
MO
ND
HO
ND
NO
ND
ND
HO
ND
ND
ND
ND

S IS8G03A
890720
CA1180

HO
ND
NO
ND
HO
ND
MO
ND
ND
NO
NO
NO
NO
NO
NO

ND
MO
HO
ND
ND
MO
ND
NO
ND
MO
ND
HO
ND
ND
ND
MO
ND
HO
ND
ND
ND
ND
ND
ND
ND
ND
ND

S 1SBG04A
880617
BE6189

NO
NO
HO
ND
ND
HO
NO
HO
NO
NO
NO
ND
NO
NO
NO

NO
NO
ND
ND
ND
ND
NO
HO
NO
NO
HO
ND
MO
NO
HO
HO
ND
ND
ND
ND
ND
ND
ND
ND
MD
MD
ND

S ISBGA04
880617
8E6190

NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
ND
NO
ND
ND
NO

ND
NO
NO
NO
NO
NO
NO
HO
NO
HO
ND
ND
HO
HO
HO
ND
NO
NO
NO
HO
ND
ND
HO
ND
ND
HO
ND

vot-J



DYNAMAC CO8PORATIOJI
INDUSTRIAL SAMPLES - gACKCaOUNO

ACID COMPOUNDS

2-Chlorophenol
2,4-Dichlorophenol
2,4-Dinethylphenol
4,6-Dinitro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Hitrophenol
p-Chloro-»-cresol
Pentachtoroptienol
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichloropn«nol
2-Kethylpheool
4-Kethylphenol
Beruoic acid

PESTICIDES AND AROCLOS
Aldrin
Alpna-BHC
Beta-BHC
G*RBa-BHC
Delta-BHC
4,4'-OOT
4,4'-OOE
4, 4 '-000
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Neptachlor
HeptecMor epoxide
Toxaphene
Endrin ketone
MethoxycMor
alpha-CMordane
gaBM-Qilordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISBC05A
880617
BE6188

ND
HD
ND
HD
MD
HD

ND
ND
ND
ND
ND
ND
ND

NO

HD

HD

ND

MD

MD
HD
HD
MD
ND
HD
HD
HD
MD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HD
MD
ND
ND
MD

S ISBC06A
880609
BC6169

NO
NO
HO
HO
HO
HO

NO
HD
HD
NO
NO
ND
ND
ND
ND

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

•

-

•

-

-
-

S IS8C06A
880828
BE 9333

HD
HD
ND
NO
ND
ND
HD
HD
HD
HD
ND
ND

ND

NO

ND

ND

HO

MD

HD
HD
ND
HO
HD
HO
MD
ND
MO
HO

HD
ND
MD
ND
ND
MD
ND
ND
ND
NO
ND
ND
ND
ND

S IS8G07A
880609
BE6170

HD
NO
HO
HO
HO
HO

ND
HD
HD
HD
NO
ND
NO
ND

ND

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

S ISBG07A
880828
BE9334

ND
ND
ND
ND
ND
ND
HD
NO
NO
ND
NO
ND
HD
ND
ND

ND
ND
NO
ND
HO
HD
HO
HO
HO
ND
HD
HD
ND
NO
HO
NO
NO
ND
ND
HO
HD
HO
MO
ND
MD
ND
NO

S IS8G08A
880609
BE6177

HD
ND
ND
HD

ND
ND
MD
ND
ND
ND
ND
HO
ND
HO
HO

•

-

-

-

-

•

•

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

S ISBG08A
880826
BE9332

HO

NO
HO

HD

HD

ND

NO
ND
NO
NO
NO
ND
ND
ND
ND

HD
ND
HD
HO
HO
NO
ND
HD
HD
NO
HO
HD
HO
HD
HD
NO
MO
ND
ND
MO
ND
ND
ND
MO
NO
ND
MD

3JOo
0
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DYNAMAC CORPORATION
INDUSTRIAL SAMPLES - BACKGROUND

ACID COMPOUNDS
2-CMoropheool
2,4-Dichloropheool
2,4-Dinethylphenol
4,6-Dini tro-o-cresol
2,4-Dinitropheool
2-Ni tropheool
4-Nitroph«ool
p-Chloro-»-cresol
Pentachlorophenol
Ph«fX>l
2,4,6-Trichlocophefxsl
2,4,5-TcichlorophefXil
2-Hethylphenol
4-Kethylphenol
Benzoic acid

PESTICIDES AND AROCLOS

Aldrin
Alpha-BHC
Beta-SHC
Camna-BHC
Dctta-BHC
4.4'-OOT
4,4'-DOE
4,4'-DOO
Oieldrin
Endosulfan 1
Endosulfan 11
Endosutfan sulfate
Er^rin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketone
N«thoxychlor
alpha-Chlordane
gaiM-CMordane
Aroctor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1244
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

S ISBG09A
880609
BE6174

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

•

'

-

-

-

-

-

-

•

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

$ IS8G09A
880826
BE9331

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
NO
ND
MO
ND
ND
NO
NO
NO
NO

S 1SBG10A

890123
BH8780

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND
ND
NO
ND
NO
NO
ND
NO
ND
ND
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO

S IS8G11A

890721
CA1181

NO
ND
NO

ND

ND

NO

HO

ND
ND
ND
NO
NO
NO
ND
NO

NO

NO

NO
NO
HO
ND
NO
NO
ND
HO

NO
ND
NO
NO
NO
NO
ND
NO
ND
NO
HO
ND
NO
ND
NO
NO
NO

S IS8G12A
880617
K6191

ND
NO
ND
ND
NO
ND
NO
HO
ND
NO
ND
ND
ND
ND
ND

HO
ND
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
NO
NO
ND
ND
NO
ND

S ISBCA12
880617
BE6192

NO
NO
NO
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND

NO

ND

NO
NO
ND
NO
ND
ND
ND
ND
ND
HO
HO
NO
ND
ND
ND
NO
NO
NO
ND
ND
NO
HO
ND
NO
ND

S
oo



OYXAMAC CORPORATION
BACKGROUND

RCRA METALS

Arsenic
BariuB
Cattail*
ChroaiuM
Lead
Merciry
M«rcury, Inorganic
S«lemu*
Silver

OTHER METALS AND M1SC

Aluminas
Antimony
Beryl I iufl
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassiui
Sodiui
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

S ISBG01A S ISSG01A
880609 880828
BE6171 BE9335

BMDL
248000

NO
6700
2200
BMDL

ND
ND

BMDL

18600000
NO
NO

2700000
26000
33000

41200000
5750000
1740000

3700
350000
200000

NO
120000
60000
81.7

ND

S ISBG02A S 1SBG02A
860609 880826
BE6173 BE9330

BMOL
98900

ND
20000
67000

BMOL
BMDL

NO
NO

10600000
ND
NO

6400000
10000
65000

21900000
4450000
551000

9600
740000
140000

NO
62000
69000

93.3
HO

S IS8G03A
890720
CA1180

BMDL
140000

ND
2800
6100
BMDL
BMDL
BMDL

ND

19000000
BMDL
BMDL

3000000
15000
19000

29600000
6520000
1250000

BMDL
470000

BMDL
ND

74000
56000
77.9

.37

S IS8G04A
860617
BE6189

BMDL
275000

NO
28000
31000

110
BMDL

ND
ND

19000000
NO
NO

590000
19000
74000

49900000
3320000
1100000

10000
730000
120000

ND
140000
81000

79.2
ND

S IS8GA04
880617
BE6190

BMOL
593000

NO
28000
25000

86
BMDL

ND
HO

17400000
NO
UD

580000
41000
77000

54400000
3060000
3460000

9300
640000
130000

HO
150000
90000
78.7

ND

3o
oo



DYNAMAC CORPORATIW

INDUSTRIAL SAMPLES • BACKGROUND

RCRA METALS

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
Silver

OTHER METALS AND M1SC

Aluminum
Antimony
Beryllium
Ca I c i urn
Cobalt
Copper
Iron
Magnes i urn
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
usAfl

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg

S ISBGOSA
880617
8E6188

BMDL
49000

ND
18000
7400
150

BMDL
ND
ND

11800000
ND
ND

2300000
19000
50000

36400000
3280000
973000

13000
940000
91000

HO
100000
94000

77.5
.8

S ISBG06A $ ISBG06A
880609 480*28
BE6169 BE 9333

BMDL
135000

BMDL
50000
4300
BMDL
BMDL
BMDL
BMDL

24600000
MO
NO

5230000
28000
84000

52100000
6520000
1420000

17000
470000
230000

ND
160000
73000
92.3

ND

S IS8G07A S ISBG07A
880609 880828
BE6170 BE9334

BMDL
150000

ND
11000
8000
BMDL

-
BMDL
BMDL

20300000
ND
NO

1640000
31000
39000

57000000
2120000
2520000

3500
350000
100000

ND
180000
58000
90,7

ND

S ISBGOSA
880609
BE6172

BMDL
98000

ND
8500

10000
BMDL

-
ND
ND

11300000
ND
ND

2830000
10000
35000

21700000
2810000
654000

3300
930000
91000

ND
68000
66000
85. 8

ND

S IS8G08A
880826
BE9332

-
-
-
-
-
-
-
-
•

-
-

-
-
-
-
•
-
-
-
-
-
•
•
-
-

o

o
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DYNAMAC CORPORATION

INDUSTRIAL SAMPLES • BACKGROUND

RCRA METALS

Arsenic
Bar inn
Cadmium

Chromium
Lead
Mercury
Mercury, Inorganic
Seleniun
Silver

OTHER HETALS AMD MISC.

Aluminum

Antimony
Beryl I ium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
X Solid
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ka
u9/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ng/kg

S IS8C09A S ISBG09A
880609 8BOS26
BE6174 BE9331

BMDL
87300

NO
8700
1500
BMDL

-
BMDL

ND

1421X1000
ND
ND

3940000
9600

23000
25400000

5200000
725000

4200
640000
94000

NO
65000
59000
88.3

NO

S ISBG10A

890123
BH8780

8MDL
130000

BMDL
8600
4200
BMDL

-
NO

NO

17900000
BMDL
BMDL

2100000

25000
61000

20700000
3610000
339000

6800
410000
200000

NO
95000
61000

72.9
.11

S IS8G11A
890721
CA1181

BMDL
87000

ND
6600
3100
BMDL

-
ND
ND

24200000
BMDL

NO
3500000

18000
30000

13000000
14300000

1340000
BMDL

690000
620000

ND
84000
93000

-
.23

S ISBG12A
880617
BE6191

BMDL
110000

ND
8500
9700

88
-

ND
ND

11900000

ND
NO

3550000
12000
43000

30000000
6820000

564000
4800

920000
180000

ND
73000
80000

84.3
KD

S ISBGA12
880617
8E6192

BMDL
117000

ND
6000
9100
BMDL

-
NO
ND

12200000
HO
ND

3540000
7800

' 50000
29700000
8050000
693000

4800
1300000
180000

to
66000
85000

87.6
ND

oo
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DYNAHAC CORPORATION

BIOTA SAMPLES • ONSITE

BASE NEUTRAL CCHPOUNDS

Acerasnthene ug/kg
Acenapfithyleoe ug/kg
Antnracene ug/kg
8erizo(a)anthr»cene ug/kg
Beruo(a)pyrene ug/kg
Benzo(b)f luoranthene ug/kg
Benio(ghi}perylen* ug/kg
BenzodOf luoranthene ug/kg
bis(2-Chloroet*oxy)methane ug/kg
b is (2 -Ch lo roe tMy l ) ether ug/kg
bi s(2-Chlorots3oropyOether ug/kg
bis(2-EthylhexyiJphthalate ug/kg
4-Sromcpr.enyi pnenyl ether ug/kg
Butyl benzyl pmhalate ug/kg
2-CMoronaprit"a1iene ug/kg
4-Chlorophenyl phenyl ether ug/kg
Chrysen« ug/kg
Oibenzo(a,h)anthracene ug/kg
1.2-DichlorobeTizene ug/kg
1.3-Dichlorobenzene ug/kg
1.4-Oichlorobenzene ug/kg
3,3'-Oichlorotoenzidine ug/kg
Diethyl phthalate ug/kg
Diiwthyl phthalate ug/kg
Di-n-butyl pfunalate ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Oinitrotoi. jene ug/kg
Di-n-octyl pritr.alate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutaeiiene ug/kg
Hexachtorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno(1,2,3-c,d)pyreoe ug/kg
Isopriorone ug/kg
Naphthalene ug/kg
nitrobenzene ug/kg
N-Nitrosodi-n-propylaraine ug/kg
N-Nitrosodipfterrylanine ug/kg
Phenanthrene ug/kg
Pyrene ug/kg
1,2,4-Trichloro6eniene ug/kg
2-Methylnaphthatene ug/kg
2-Nitroanitine ug/kg
3-Nitroaniline ug/kg
4-Chloroanitine ug/kg
4-Nitroantline ug/kg
Benzyl alcohol ug/kg
Oibenzofuran ug/kg

X CF203
88022$
BH1323

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
MO
NO
ND
.NO
ND
NO
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
NO
ND
NO
ND
ND
NO
NO
ND
NO
NO
NO
ND
NO
NO
ND
ND
NO
NO
NO
NO
NO

X CF204
880227
BH13U

NO
NO
ND
NO
NO
NO
HO
NO
ND
NO
ND

SMOL
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
ND
NO
NO
ND

BK)L
ND
ND
NO
NO
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO

x crzzo
eaoat
8H1322

•>
•>
•)
«
•>
•>
K>
•0
1C
K>
«>

s»ei
K>
m>
•>
id
•>
f>
•)
•>
IB
m>
o
ft
X,
•D
n
m
1C
»
•>
•>
m>
m
m
m>
m>
V
w
V
w
•>
K>
•>
«
•D
0
•>
«
•)

X W207
6&0224
8 M 1 3 U

NO
ND
ND
NO
NO
NO
ND
NO
NO
ND
NO
ND
NO
ND
NO
ND
ND
ND
ND
NO
NO
NO
NO
NO
ND
ND
ND

BMOL
NO
ND
NO
NO
ND
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
ND
NO
NO
NO
NO
NO
NO

X CM208
880224
BH1327

NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND

3WL
ND
NO
NO
ND
ND
NO
ND
ND
ND
NO
ND
NO
NO
NO
NO

SMDL
NO
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
ND
ND
ND
ND
ND
NO

X CM220
680225
BH1336

NO
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
MD
ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO

SMOL
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
ND
NO

X X209
880226
BH1318

NO
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
NO.
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
ND
NO
ND
HI 10



DTNAMAC CORPORATION

8 IOTA SAMPLES • ONSITE

BASE NEUTRAL COMPOUNDS

Acenaphtheoe
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo<a}pyrene
Benzo<b)fluoranthene
Benzo(ghi )perylene
BenzoCIOf luorsnthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Chloroisopropyl)ether
b is (2 -E thy lhexy t ) phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalen*
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
3,3'-Dichlorobenzidine
Oiethyl phthatate
Dimethyl phthalate
Di-n-butyl phthalate
2,4-Oini t ro to luene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
HexachIorobenzene
Hexachlorofc-jtadieoe
HexachIorocycIopent3diene
HexachIoroethane
lndeno{1,2,3-c,d)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
vi-Ni trosodiphenylamine
Phenanthrene
Pyrene
1,2,4 -Trichlorobenzene
2-Methylnaphth8lene
2-Nitroaniline
3-Nitroaniline
4-ChloroanUine
4-Nitroaniline
Benzyl alcohol
Dtbenzofuran

us/kg
us/kg
ug/kg
ug/kg

ug/k»
ufl/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/k«
ug/k»
ug/kg
ug/kg
ug/kg
ug/k«
ug/k«
ug/k«
ug/kg
ug/kg
ug/k«
ug/kg
ug/kg
ug/kg
ug/kg

X X220
880227
BH1321

NO

NO

NO

NO
NO

NO
NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

ND

NO

NO

NO

ND

NO

ND

ND

ND

ND

ND

NO

NO

ND

NO

NO

NO

NO
NO

NO
ND
NO
NO
NO
NO
NO
NO
ND
NO
ND
NO
ND

X X227
530226
BH1320

NO

NO

ND

NO

NO

ND
NO

ND

ND

NO

ND

ND

NO

NO

NO

NO

NO

NO
NO

ND
NO
ND

NO

ND

NO

NO

NO

NO

NO

NO

ND

NO

HO

NO
ND
ND
NO
ND

ND

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

X X251
880226
BM1325

NO

NO

NO

NO

ND

NO

NO

NO

NO

ND

ND

NO

ND

NO

NO

ND

NO

ND
NO
NO
ND
NO
ND
HO
NO
ND
NO

BMDL
ND
NO
ND
NO
ND
NO
NO
ND
NO
HO
HO

NO
NO
ND
ND
ND
ND
NO
NO
NO
NO
ND

oo
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DYKAMAC CORPORA!I OH

3JOTA SAMPLES - ONSITE

A C I D COMPOUNDS

2-Chlorophenol
2,4-Dichloroprienol
2,4-0imethyl phenol
4,6-Oinitro-o-cresol
2,4-Oinitrophenol
2-Nitrophenol
4-Ni trophenol
p-Chloro-m-cresol
PentachIorophenol
Phenol
2,4,6-Trichlorophenot
2,4,5 -T r i ch I orophenoI
2-Methylphenol
".-Hethylphenol
Senzoic acid

P E S T I C I D E S AND AROCLORS
Aldrin
Alpha-BHC
Beta-BHC
Gamma-BHC
Delta-BHC
4,4'-DOT
4,4'-DOE

Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene
Endrin ketooe
Methoxychlor
alpha-Chlordane
gamw-Chlordane
Aroclor 1242
Aroclor 1254
Aroclor 1260
Aroclor 1248
Aroclor 1232
Aroclor 1221
Aroclor 1016

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

x CF203
880225
BH1323

NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
HO
ND
ND
ND

ND
NO
NO
NO
62
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
ND
NO
MD
NO
ND
ND
ND
ND
NO
NO
NO
NO

X CF204
880227
BH1314

NO
NO
NO
NO
NO
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
ND
ND
NO
ND
NO
NO
NO
NO
ND
NO
ND
NO

X CF220
880224
BH1322

ND
NO
NO
NO
ND
ND
NO
NO
NO
ND
NO
ND
NO
NO
NO

NO
NO
MO
MD
48
MD
NO
MO
ND
NO
ND
MD
NO
MO
ND
MO
NO
ND
MO
NO
ND
NO
MD
NO
NO
NO
NO

x 0207
880224
BH1311

ND
NO
ND
ND
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND

8WI

ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
MO
NO
NO
MO
ND
NO
MD
MD
NO
ND
ND
NO
ND

X CM208
880224
BH1327

NO
NO
NO
ND
ND
NO
ND
NO
ND
ND
ND
ND
NO
ND
ND

NO
ND
NO
MD
NO
NO
MD
NO
ND
ND
NO
ND
ND
MD
NO
ND
MD
NO
ND
MD
NO
NO
NO
NO
ND
MO
NO

x CM220
680225
BH1336

ND
ND
ND
ND
ND
ND
ND
MD
ND
ND
to
ND
ND
ND
MO

MD
ND
ND
MD
ND
ND
ND
NO
MD
ND
ND
ND
ND
NO
ND
ND
ND
MO
ND
MO
ND
ND
ND
MD
NO
NO
ND

X X209
880226
BH1318

NO
NO
NO
NO
NO
ND
MD
ND
ND
ND
ND
ND
ND
MD

8HOL

ND
ND
ND
NO
ND
ND
ND
NO
NO
NO
ND
ND
ND
ND
ND
NO
ND
MD
NO
MD
NO
MD
ND
ND
ND
NO
ND

10
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CTNAMAC COCPCKATION

8 I O T A SAMPLES - ONSITE

»CIO COPOUtCS
2-Chloropnenci
2 , 4 • D i ch I orocr>«r>ot
2,4-Oimethylafieool
4,6-Dim tro-o-cre*ol
2 , 4 - 0 ini troc*"eool
2 - N i tropdeno4
4 - N i tropfienol
p-Chloro-m-cresol
Pentach I orocfi«nol
Phenol
2, 4, 6- Tncr- •. 3-opre'icl

2 , 4 , 5 - Tricr>.i~opneool
2 -Me thy l pfierot
4 Methy . ofie"el
senzoi c a c ' C

" E S T I C I D E S AJC ASOC'.OSS

Aldrin

Al fy ia -BMC
Beta-BHC
Gamna-SNC
Oe l ta -BMC
4 , 4 ' - O O T
4 , 4 ' - D O E
4, 4 '-000

Oietdr in
Endosulfan I
Endosulfan 11
Enbosutfan s^.lfate
Endrin
Heptachlor
Meptachlor e$x>xidc
Toxaphene
Endrin ketor*
Nethoxychlor
a(ph*-Chtordone
gannwChlordane
Aroclor 1242
Aroelor 1254
Aroclor 1260
Aroclor 12CB
Aroclor 1232

Aroclor 1221
Aroclor 1016

US/kg
ug/k9
ug/kg
ufl/kg
u9/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
US/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg
ug/kg

X X220
880227
BH1321

NO

MO

NO

NO

NO

MO

NO

NO

NO

NO

NO

NO

NO

NO

BHOL

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO
NO

X X227

U0226
BH1320

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO

NO

NO

BHDl

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

MO

NO

NO

NO

NO

NO
NO
NO
MO

NO

x X251
890226
Ml 325

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

MO

NO

28
NO

NO

NO

NO

NO

NO

MO

NO

NO

NO

NO
NO

MO

NO

NO
MO
NO
NO
NO
NO

vo



:T>,AMAC CORPORATION
3!CTA SAMPLES • ONSITE

RCRA METALS
Arsenic
Sariun
Cadmium
Chromium
Lead
Mercury
Mercury, Inorganic
Selenium
S i Iver

O T H E R ME'ALS AND MISC
Al jninun

Antimony
Beryl I ium
Calc ium
Cofcalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

J»/kS
MB/ kg
US/kg
US/kg
us/kg
us/kg
us/kg
iJS/kg
us/kg

us/kg
>JS/kg
uj/kg
^»/kg
us/kfl
«J*/k9
"*/kg
•JS/kg
us/kg
usAfl
us/kg
us/ kg
us/kg
us/kg
u>i/kg
•5/kg

X CF20S
88022S
8H1323

SMDL
170000

ND

NO

ND

BMOL

NO

NO
NO

34000
ND

NO

42300000

MD

15000
530000

2300000
480000

NO
2300000
3600000

ND
NO

28000
ND

X CF204
880227
BM13U

ND
2500OO

ND

SMDL
a»i

MD

MO

MD
ND

26000
B»L

MD

39500000
ND

26000
570000

2490000
491000

MD
2500000
3500000

MD
MD

28000
MD

X CF220
36-0224
8H1322

BMDl

72000
NO

BMOL

NO
BMDL

NO
NO

BMDL

33000
8MDL

ND

18700000
ND

22000
300000

1600000
460000

BMDL
2300000
3200000

ND
ND

41000
NO

X CH207

580224
BH1311

BMDL
14000C

NO

SMDL

ND

NO

ND

ND
NO

26000
SMDL

ND
6010000C

ND
12000

350000
2620000
385000

NO
1800000
WOOOOO

ND
NO

25000
ND

X W208
880224
BH1327

NO
210000

NO
BMDL

NO

NO

NO

NO

BMDL

BMDL
ND
NO

68600000
ND

24000
170000

3430000
567000

NO
3000000
3700000

NO
NO

29000
ND

X CM220
880225
BH1336

ND

250000
NO

BMDL
BMDL

BMDL

ND
ND

BMDL

8MDL

BMDL
ND

97800000
BMDL

10000
220000

4980000
527000

HO
2400000
3700000

ND
ND

37000
ND

X X209
580226
BH1318

NO
4800

NO
BMDL

NO
ND
ND
NO
ND

ND

ND

ND
16600000

ND

BMDL

29000
510000

11000
MO

2900000
1200000

NO
ND

17000
ND

o
O
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DYNAMAC CORPORATION
3IOTA SAMPLES • ONSITE

3CRA METALS
Arseni c
Sariunt
Cadmi urn
Chromiun
Lead
Mercury
Mercury, Inorganic
Selenium
Si Iver

;THER HETALS AND MISC
A I ufn i rujn
Ant imony
Seryl I ium
Calcium
Cobalt
Copper
Iron
Magnesiun
Manganese
Nickel
Potassium
Sodium
Thallium
vanadium
Zinc
Cyanide, Total

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

X X220
880227
BH1321

NO
BMDL
NO
NO
NO

BMDL
NO
NO
NO

NO
BMDL

NC
1 8800000

NO
BMDL
23000
600000
11000

NO
2700000
1300000

NO
NO

20000
NO

X X227
860226
BH1320

NO
9400
NO

BMDL
NO

BMDL
NO
HO
NO

NO
NO
MO

22300000
NO

BMDL
30000
650000
20000

NO
2500000
1200000

NO
MO

22000
NO

X X251
880226
BK1325

NO
BMOL
NO

BMDL
NO
NO
NO
NO
NO

NO
NO
NO

10500000
NO

8MDL
26000
430000
8700

NO
2200000
1100000

NO
NO

15000
NO

oo
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EPA Data Table Comparing EPA, Dynamac & EQB Mercury Results
for Split Samples Collected at Cristiana
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Table 2
Frontera Creek 8ite, Humacao, Puerto Rico
Ciudad Cristiana Subsurface Soil Samples

Total Mercury Summary, 1988 Sampling

ftouse/Lot

A8
A8
A8
A8
A8
A8
A8
B7
B7
B7
B7
B7
B7
B7
D34
D34
D34
D34
034
D34
D34
£23
£23
£23
£23
£23
£23
£23
G8
G8
G8
G8
G8
G8
G8
112
112
112
112
112
112
112

Sample Depth
( fee t , unless indicated)

0-3 inches
0.5-1.5
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
12.0-14.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
14.0-16.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
14.0-16.0
16.0-18.0
0-3 inches
0.5-1.5
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
14.0-16.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
14.0-16.0
3-6 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
14.0-16.0

HD
HD
vs
ND
ND
ND
ND
ND
ND
ND
ND
0.9
ND
ND
0.2
ND
0.7
ND
ND
ND
ND
ND
ND
ND
ND
0.1
ND
ND
0.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.088
0
0
0
0
0
0
0.160
0
0
0.056
0
0.072
HS
0.160
0
0
0
0
0
0
0
0
0
0.051
0
0
0
0.140
0
0.053
0.065
0
0
0.073
0
0
0
0
0.058
0.067
0

Mercury Concentrations^ ppra.

EPA Dynamac IT Corporation

0.04
0.03

0.02U

0.02U

o
o
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Table 2
Frontera Creek Site
Ciudad Cr i s t i ana Subsurface Soil Saaplea
Total Mercury Summary, 1968 Sampling
Page Two

flouse/Lot

J14
J14
J14
J14
J14
J14
J14
N40
N40
N40
N40
N 4 0
N40
N40
P29
P29
P29
P29
P29
P29
P29
P29
Q27
Q27
Q27
Q27
Q27
Q27
Q27
SIS
SIS
SIS
SIS
SIS
SIS
SIS

Sample Depth
(feet, unless indicated)

0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8,0-10.0
12.0-14.0
14.0-16.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-8.0
8.0-10.0
12.0-14.0
14.0-16.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
10.0-12.0
12.0-14.0
14.0-16.0
0-3 inches
0.5-2.0
2.0-4.0
4.0-6.0
8.0-10.0
10.0-14.0
14.0-16.0
0-2 inches
0.5-2.
2.0-4.0
6.0-8.0
8.0-10.0
12.0-14.0
14.0-16.0

NO
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
NS
ND
ND
0.7
0.1
ND
ND
NS
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.16
ND
ND
ND
ND
ND
ND

0
0
0
0
0
0.068
0
0.140
0
0
0
0
0.049
0
0.080
0
0.081
0.088
NS
0.057
0
0
0.084
0.086
0.236
0
0
0.060
0.059
0.100
0
0.034
0
0
NS
0.053

Mercury Concentrations, ppra.

Dynamac IT Corporation

0.02U

0.03U

0.10

0.05

0.02U
O . O S

0.17

0.03U
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Table 2
Frontera Creek 8ite
Ciudad Cr ia t iana Subaurfac* Soil Snaples
Total Mercury Summary/ 1988 Sampling
Page Three

Hercurv Concentrations. ppm.

X12
X12
X12
X12
X12
X12
X12

Sample Depth
(feet, unless indicated)

0-3 inches
0.5-2.0
2.0-4 .0
4.0-6.0
8.0-10.0
10.0-12.0
14.0-16.0

Eli Dvnajnac IT Corporation

0.78
ND
NO
ND
ND
ND
ND

0.836
0.223
0
0
0.057
0
0

Legend ND - Belov CLP detection limit (0.1 ppm)
NS - Kot sampled

u - Analyzed for but not detected at the indicated
detection liait

o
o
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Data Validation Summary
Quality Assurance/Quality Control Data

o
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DATA VALIDATION SUMMARY

Explanation of OA Flags

Qualified data were identified in the various tables provided in the Rl report

using EPA Region II QA flags. For example, estimated data are identified by

the QA flag "J." The presence of this QA flag next to a particular data point

indicates that the detected concentration should be regarded as estimated due

to one or more of the quality assurance issues discussed previously.

Rejected data are generally identified by the QA flag "R." The presence of an

"R" next to a given data point means that this value should not be considered

for data assessment purposes because of significant quality assurance problems

identified in the QA review. Of note, for the mercury data, four different

Dynamac QA flags (*, **, Rl, R2) were used to identify data points originally

qualified as rejected ("R") during the QA review. The * and ** flags were

applied to rejected data for soil, sediment, groundwater and surface water

mercury samples, and one biota sample. The Rl and R2 flags were applied to

rejected biota total mercury and bovine inorganic mercury data, respectively.

The * flag identifies data rejected due to a greater than 50 percent difference

between total and inorganic mercury. The ** QA flag is used for mercury values

rejected because of less than 50 percent or greater than 150 percent recovery

in the laboratory control sample (LCS). The Rl flag represents biota total

mercury values rejected because of poor sample spike recoveries (less than 30

percent). The R2 flag represents bovine inorganic mercury values rejected ra
o

because of extremely poor laboratory matrix recovery. These data were
o

unrejected by the Dynamac project manager after reviewing the rationale for the 3

rejection provided in the QA assessment.
u»
vo
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The presence of a "U" QA flag next to a particular data point, under usual EPA

Region II terminology, means that the analyte was not detected. However, in

the data tables, estimated values provided by the laboratory are presented for

the purposes of full discussion although these data should technically be

regarded as non-detected. For mercury data, a "U" QA flag indicates that the

detected value was less than the laboratory's MDL, generally around 80 ug/kg

for solid matrices, and 0.2 ug/1 for aqueous samples. For organic HSL

parameters, a "U" QA flag next to a data point indicates generally that the

detected value was less than the contract required quantitation limit (CRQL), a

generally accepted detection limit determined by EPA. For organic compounds, a

"U" QA flag identifies data points where the compound was detected in

associated blank samples. In this regard, a "U" QA flag indicates that the

reported concentration is less than five times the value detected in the

blank(s) or less than ten times the value detected in the blanks for common lab

contaminants. For inorganic HSL parameters, a "U" QA flag indicates that the

analyte was detected at a concentration less than the instrument detection

limit, or IDL. Of note, with the exception of aqueous samples, all reported

concentrations are corrected for percent solids.

The data validation assessment presented below provides representative examples

of the types of quality assurance issues evaluated for the RI samples. It

should be noted that it does not include QA information for the entire RI

database.

Total Mercury o
o

The total mercury determinations were generally acceptable for most samples. £
o

Quality assurance issues which resulted in sample qualifications are shown ir

Table A. Of note, the laboratory did not correct the detection limit for the

APPENDIX 7-DATA VALIDATION SUMMARY p. 2 09/14/1990



N percent solids of each sample before determining if the sample result was above

?—N the method detection limit (MDL) for reporting purposes. The correct results

and MDLs are provided in the subsequent tables. A summary of quality assurance

issues identified for total mercury is outlined below.

The highest number of qualifications to the data for total mercury was

due to the standard curve having a correlation coefficient of less

than 0.995; however, it was generally greater than 0.990. This may

indicate that the analytical system was not linear for the analyses

affected. A total of 196 samples was qualified as estimated on this

basis.

Eighteen samples were qualified as estimated results because the LCS

results (blank spike analysis) associated with these samples were

/-—v outside acceptable limits. The LCS analysis is a measure of the

effectiveness of the sample preparation procedures. The small number

of qualifications based upon this criterion indicates that the total

mercury sample preparation procedures were in most cases acceptable.

A small number of samples (26) was qualified as estimated due to

unacceptable calibration check sample results or because the samples

were analyzed outside the required continuing calibration frequency.

These deficiencies were not systematic and occurred on a sporadic

basis, probably due to analyst error.

o
The matrix spike analyses performed for total mercury determinations o

M
were quite good. Only four matrix spike recoveries were outside accep-

^-^ table limits. Samples BE1811 to BE1821 were also associated with high £
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matrix spike recoveries and a total of 169 samples was associated with

low matrix spike recoveries. The results associated with high matrix

spike recovery may be biased high and those associated with low matrix

spike recovery may be biased low. The latter results were qualified

as estimated. Not surprisingly, the two matrices that exhibited poor

matrix spike recoveries were sediment and biota samples.

Forty-nine samples were analyzed prior to an initial calibration check

and thus were qualified as estimated values. This was not systematic

and was probably due to analyst error.

Some sediment samples (17) were qualified as estimated values because

the percent solids determinations indicated that the sample had less

than 50 percent solids.

Samples BE6128, BE6129, CA0816, CA0817, CA0819, CA0820 and CA0822 were

qualified as estimated results because no percent solids determination

was performed. The reported results are on a wet weight rather than a

dry weight basis.

Eleven samples were qualified by the validation team as estimated,

because the reported inorganic mercury concentrations were greater

than 10 percent but less than 50 percent of the total mercury sample

concentrations. Fourteen sample results for total and inorganic

mercury were rejected because the reported inorganic mercury

concentration was greater than 50 percent of the reported total

mercury concentration. However, Dynamac's management team disagrees

to
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with this interpretation. Given that the total mercury method is

—^ validated and the inorganic method is not, Dynamac's project team

believes that neither the inorganic nor the total mercury data should

be rejected. Rather, the team believes that the total mercury values

should be used without qualification, and the inorganic mercury values

should be viewed as estimates for data assessment purposes.

Nine total mercury samples were rejected by the Dynamac QA team

because the LCS recovery for these samples was less than 50 percent.

Dynamac's management, however, concluded that these should be

considered as usable estimates for data assessment.

Ten biota samples were rejected by the Dynamac QA team because the

sample spike recovery was less than 30 percent. These rejected

_„ samples were collected at all three sites (the Frontera Creek study

area, Boqueron and Roosevelt Roads). Dynamac's management is of the

opinion that these total mercury values are usable as estimates for

data assessment purposes,

Inorganic Mercury

In general, the results for the inorganic mercury determinations were not as

good with respect to quality as were the total mercury results. The method

used for the determination of inorganic mercury is not a validated method and

this may be reflected in the poorer results obtained in the QA analysis.
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The correlation coefficient for the standard curve resulted in the

qualification of 95 samples for inorganic mercury determinations.

As stated in the previous section on total mercury, 14 inorganic

sample results were rejected by the QA team. However, Dynamac's

management considers these values to be usable as estimates for data

assessment.

Fifty-two sample results for inorganic mercury were qualified as

estimated because the LCS results (blank spike analysis) associated

with those samples were outside of acceptable limits. Fourteen cow

blood and hair samples were also rejected because the recovery of the

laboratory matrix spike was extremely poor. Dynamac's management

considered the data rejected due to poor recovery of matrix spikes as

being usable estimates for data assessment.

Nine samples were qualified as estimated due to unacceptable

calibration check sample results, or because the samples were analyzed

outside the required continuing calibration frequency. These

deficiencies were not systematic throughout the sample analyses and

occurred on a sporadic basis, probably due to analyst error.

A total of 120 samples was qualified as estimated values for inorganic

mercury, since matrix spike recoveries were below acceptable ranges.

This indicates that the method may not be effective in determining the

true amount of inorganic mercury in the sample for some matrices.

o
o
o

10
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Two samples (BD7664 and BD7666) for inorganic mercury determinations

were qualified as estimated values because they were associated with a

matrix spike analysis performed on an identified field blank,

therefore, no information concerning the effect of the matrix on the

determination of inorganic mercury was available.

Only two samples were analyzed prior to the analysis of an initial

calibration check and were qualified as estimated values. This was

not systematic and was probably due to analyst error.

Some sediment samples (14) were qualified as estimated values because

the percent solids determination indicated that the sample had less

than 50 percent solids.

Samples BE6128, BE6129, CA0816 and CA0817 were qualified as estimated

results because no percent solids determination was performed. The

reported results are on a wet weight rather than a dry weight basis.

Samples CA1112, CA1113, CA1114 and BF1134 for inorganic mercury were

qualified as estimated results because they were not associated with a

matrix spike, laboratory duplicate, or preparation blank analysis.

Another indication that the method used for the determination of

inorganic mercury may not have been totally effective was that the LCS

recovery was extremely poor (< 50% or > 150%), which resulted in

rejecting the inorganic mercury results for 16 samples. Dynamac's ^
»

management considers data rejected due to poor LCS recovery as being
o

usable estimates for data assessment. &

10
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Volatile Organics

The volatile fractions are generally acceptable for all contaminants. The most

significant performance violations and analytical problems are listed below.

Upon initial review, the surface water samples appeared to have

additional target analytes in the matrix spike (MS) and matrix spike

duplicates (MSD) that were not present in the matrix spike solutions

or the samples themselves. Further examination of the data revealed

that the MS and MSD were performed on a sample that contained

detectable amounts of these analytes, while the majority of the

samples in this batch did not contain significant amounts of these

analytes. No action was taken.

In some cases, sample aliquots or units were unclear, or sample

receipt dates were either not recorded or were illegible. Dynamac has

documentation on file from the subcontract laboratory stating that

written verification of aliquot units and receipt dates can be

produced, if necessary. Dynamac has received verbal verification of

receipt dates and use of appropriate sample aliquots. Therefore, no

validation action was taken.

In some cases, the reported surrogate value did not correspond to the

sample being evaluated. Dynamac has a letter from the laboratory on

file stating that all appropriate documentation can be made available ^
o

on request. Because all other criteria were met and no significant
ooproblems were uncovered with the data, no action was taken. »-«

V-*
v£
*a
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Sample BE 1884 was received in a broken container and was not analyzed.

Acetone was detected at unusually high levels in samples from one

batch. Although the values are qualified as estimated because the

percent difference was found to be greater than 25, there is no

apparent reason to believe that the acetone values detected were not

real. The percent difference was exceeded by only 3%. All other QC

data were acceptable.

One sample shuttle (BE0770-73, BE 1769-72, BE 1789) spent approximately

one week in transit before being opened at the laboratory. In this

case, sample integrity was compromised (due both to temperature and

holding time excesses) and all values were qualified as estimated.

The reported values for chloroethane were rejected for some samples

because the response factor for this compound was < 0.05 during

instrument calibration. Chloroethane has been qualified as estimated

in other samples because the percent relative standard deviation on

initial calibration was > 30% for positive values or > 50% for

non-detects. This compound was also qualified as estimated because

the percent difference on continuing calibration was > 25% for samples

with positive values and > 50% for non-detects.

The reported values for 2-butanone were rejected for some samples

because the response factor for this compound was <0.05 during
instrument calibration. 2-butanone has also been qualified as

APPENDIX 7 - DATA VALIDATION SUMMARY p. 9 09/14/1990



estimated on some samples due to percent relative standard deviation

x — N or percent difference variations as described above.

Other compound values have also been estimated because the percent

relative standard deviation or percent difference was out of control

on initial or continuing calibrations.

Values for bromomethane have been rejected in several samples because

the percent relative standard deviation or percent difference was

greater than 90 percent. No positive values were reported in these

samples.

Values for vinyl acetate were rejected for some samples because the

response factor for this compound was < 0.05 during instrument

/f*~^ calibration. The values for this compound have also been estimated in

some instances because of percent relative standard deviation or

percent difference variations as described above.

Samples CA1150 and CA1151 were rejected because no calibration data

were provided by the laboratory. If such calibration data can be

obtained and found in compliance, these results can be reconsidered.

Samples CA1157, CA1160, and CA1161 were received at the laboratory

containing air bubbles. All values for these samples have been

qualified as estimated.
o
o
o

•U
00
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Many samples reported to contain detectable amounts of acetone and

methylene chloride have been qualified as non-detected because the

analytes were present at less than ten times the amount reported for

associated trip or method blanks.

The area counts for all internal standards used in sample CA1152 were

outside QC limits. Therefore, all values reported for this sample

have been qualified as estimated.

Samples exceeding the holding time have been qualified as follows:

for compounds which have positive reported values, the value should be

considered a minimum value but should not be rejected. In the case of

non-detects, there is the possibility of a false negative indication;

the values were rejected. Values reported below the MDL were

qualified as estimated, since there may have been one or more

compounds present in the sample which were lost because of excess

holding times.

Carbon dioxide was reported in many of the samples as a tentatively

identified compound (TIC). This compound has been rejected in the

samples because it is a common laboratory contaminant and should not

be considered an actual sample constituent.

Base/Neutrals and Acid Extractables

Overall, the quality of the data for BNAs for the majority of the samples is £J
o

acceptable. Review of the data revealed exceedances of sample holding times in
o

many cases, which caused the data to be qualified as estimated or rejected as M

vo•u
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described above. Many of the exceedances of holding times occurred when matrix

interferences resulted in reported data outside of control limits. Samples

were initially analyzed within holding times, but were then re-extracted and

re-analyzed after holding times were exceeded. Other specific problems are

listed below.

Sample BD0424 was rejected because it appears that initial calibration

and actual sample analysis were performed on different instruments.

In several cases, data reviewers were unable to locate the appropriate

surrogate data for particular samples. The contract laboratory

provided a letter stating where such data could be found. Further

examination indicated that the use of surrogates has been correctly

and consistently performed. No action was taken.

A decafluorotriphenolphosphate instrument tune could not be located

for sample BD7655, which resulted in qualification of this result as

rejected. If such verification can be provided, these data will be

reconsidered.

Values for benzoic acid for some samples have been rejected because

the RF for this compound was less than 0.05 for the continuing

calibration.

In several samples, the area counts for internal standards

phenanthrene-dlO, chrysene-d!2, and perylene-dl2 were outside QC £J
o

limits. Data associated with these internal standards were qualified
o

as estimated. *-•

v̂oen
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The analysis date for sample BD3471 was illegible. Therefore, the

data associated with this sample have been qualified as estimated

until appropriate documentation can be provided.

In some cases, sample aliquots or units are unclear or sample receipt

dates are either not recorded or are illegible. Dynamac has

documentation from the contract laboratory on file stating that

written verification of aliquot units and receipt dates can be

produced, if necessary. Dynamac has received verbal verification of

receipt dates and use of appropriate sample aliquots. Therefore, no

validation action has been taken.

Surrogate recoveries for sample BE1877 were outside recovery limits,

and values for all compounds associated with this sample have been

qualified as estimated.

Tetrachloroethene and benzene were reported as semivolatile TICs for

many of the samples. These compounds have been rejected because they

are on the target compound list (TCL) for volatile compounds and

should not have been reported as semivolatiles. Other compounds not

on the TCL list of volatiles but generally considered volatile

compounds have been qualified as TICs. These compounds were also

rejected.

o
o

Ul
M

APPENDIX 7 - DATA VALIDATION SUMMARY p. 13 09/14/1990



Pesticides and PCBs

Overall, the pesticide/PCB data were affected by problems associated with

matrix interferences. Approximately one-third of the data appears to have

suffered from extreme interference difficulties. The reported values

associated with this data were considered estimated. Specific problems with

the pesticide/PCB data are as follows:

The matrix spike duplicate for sample BD3480 was found to be outside

the control limits and the data have been qualified as estimated.

The analysis dates for samples BD3483, BD3485-88, and BD3490-91 are

either illegible or missing. Therefore, the data associated with

these samples have been qualified as estimated until appropriate

documentation can be provided.

In some cases, sample aliquots or units are unclear or sample receipt

dates are either not recorded or are illegible. Dynamac has

documentation from the contract laboratory on file stating that

written verification of aliquot units and receipt dates can be

produced, if necessary. Dynamac has received verbal verification of

receipt dates and use of appropriate sample aliquots. Therefore, no

validation action has been taken.

In some samples, 4,4'-DDT exceeded the percent relative standard

deviation criteria. 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT values were

estimated from the three point standard curve generated in the primary
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analysis. The percent difference was also exceeded for several

/-»s compounds (e.g., endrin, alpha-BHC, endosulfan sulfate) in subsequent

individual standard mix (IND) standards in the primary analysis.

These compounds were not found to be present in the samples and

quantitation was not performed, nor was quantitation performed from

the secondary analysis (confirmation) using capillary column. Because

no positive values were found in these samples and holding times were

not exceeded, no action was taken.

Holding times were exceeded for the following samples: BE0770-73,

BE 1769-77, BE 1779-87, and BE9333-34. Values for these samples have

been qualified as described above for volatiles.

Surrogate values were found to be outside control limits for BD7648,

/—x BE1783, BH8770, BH8773, and CA0841. The values associated for all

compounds associated with these samples have been qualified as

estimated.

o
O

10<J1
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Toxicological Profile for Acetone
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TOXICOLOG1CAL PROFILE FOR ACETONE

1. What is Acetone?

General Description

Acetone is a highly volatile, colorless liquid with a mint like and fruity odor

and a pungent, sweetish taste. It is also known as 2-propanone, dimethyl

ketone, methyl ketone, ketone propane, or beta-ketopropane (HSDB, 1990).

Chemical and Physical Properties

Listed below is more specific chemical and physical information to help better

identify this substance:

Chemical Identifiers

a. CASNo.: 67-64-1

b. Hazardous Substances Databank No.: 41

c. Molecular Formula: C^H^O

d. Molecular Weight: 58.08

Physical Properties

a. Color/Form: colorless liquid (Sax, 1987, as cited in HSDB, 1990)

b. Odor: mint-like (Chris, 1984, as cited in HSDB, 1990), fruity

(Verschueren, 1983, as cited in HSDB, 1990)

c. Odor Threshold: low 47.5 mg/cu m, high 1613.9 mg cu m (Amoore et al.,

1983, as cited in HSDB, 1990)

d. Melting Point: -95.35° C (Wast, 1986, as cited in HSDB, 1990) g
o

e. Boiling Point: 56.2° C @ 760 mm Hg (Wast, 1986, as cited in HSDB,
2

1990) °
)->
vo
(Jl
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f. Flash Point: -20° C (NFPA, 1986, as cited in HSDB, 1990)

g. Vapor Pressure: 185 mm Hg @ 20° C (Nelson and Webb, 1978, as cited in

EPA, 1988)

h. Vapor Density: Not available

i. Specific Gravity: 0.7899 @ 20° C/4° C (Wast, 1986, as cited in HSDB,

1990)

j. Solubility in Water: miscible with water (Merck, 1983, as cited in

HSDB, 1990)

k. Solubility in Organic Solvents: soluble in benzene (Wast, 1986, as

cited in HSDB, 1990)

1. Log Octanol/Water Partition Coefficient: -0.24 (Hansch, 1979, as

cited in HSDB, 1990)

2. What are the sources of acetone in the environment?

Acetone has been identified in vegetation and insects as a naturally occurring,

volatile metabolite (Graedel et al, 1986, as cited in HSDB, 1990). It is also

a component of the oxidation of humic substances (Verschueren, 1983, as cited

in HSDB, 1990) and is produced by the fermentation of West coast kelp

(Kirk-Othmer, 1978-present, as cited in HSDB, 1990). Acetone is also released

into the environment through multiple uses of the compound. Acetone is

produced in large quantities and may be released into the environment as stack

emissions, fugitive emissions, and in waste water through the manufacture of

methacrylates, as a solvent, and as a chemical intermediate in the manufacture

of methyl isobutyl ketone and other chemicals (Chemical Marketing Reporter, »
C^

1984, as cited in HSDB, 1990). Release of acetone to both air and water may be 0
o

expected from its use in the manufacturing of acetaldehyde and acetic acid, and M

wood pulping (USEPA, 1982, as cited in HSDB, 1990). Acetone is also emitted £ui•̂ i
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from wood burning fire places and tobacco smoke (Graedel et al., 1986 and

Lipari et al., 1984, as cited in HSDB, 1990). Acetone has been identified as a

volatile component of baked potatoes (Coleman et al.,1981, as cited in HSDB,

1990), roasted filberts (Kinlin et al, 1972, as cited in HSDB, 1990), dried

beans and legumes (Lovegren et al., 1979, as cited in HSDB, 1990), and French

cognac (TerHeide et al., 1978, as cited in HSDB, 1990).

3. How much acetone is produced and used?

US acetone production in 1974 was 898.5 metric tons. About 40% of acetone is

supplied by the production of isobutyl alcohol (Kirk-Othmer, 1978, as cited in

HSDB, 1990).

4. How are people usually exposed?

Occupational exposure to acetone will be from dermal contact with solvents

containing the chemical and from inhalation of the vapor. The general

population is exposed to acetone in the air from auto exhaust, solvents,

tobacco smoke, and fireplaces, and from dermal contact with consumer products

containing acetone as a solvent. In addition, there will be exposure from

foods that naturally contain acetone (HSDB, 1990).

5. To how much acetone are people typically exposed?

In rural sites, the estimated background concentration of acetone in the air is ŵ
0.11 ppb (Singh and Hanst, 1981, as cited in HSDB, 1990). In 22 urban sites in 2

o
the U.S., acetone was measured at a median of 0.350 ppb with a maximum value of j 3

53 ppb (Brodzinsky and Singh, 1982, as cited in HSDB, 1990). In a 1981 study
vo(Jl
00
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of exposure to solvent vapors in spray painting and glue spraying operations in

1 plants belonging to 3 companies, mean concentrations for 89 exposed

individuals in the 3 companies were 1.1, 1.7, and 3.1 ppm; the overall mean was

2.0 ppm with a standard deviation of 6.0 ppm. The average TWA exposure to

acetone for higher-aromatic paint spraying, low-aromatic paint spraying, glue

spraying, solvent wiping, and paint mixing were 0.9,3-2,2.3,0.9, and 5.6 ppm,

respectively (Cresci et al., 1985, as cited in HSDB, 1990). Acetone was

ubiquitous in the expired air of 54 normal healthy nonsmoking people with a

geometric mean of 101.3 ng/1.

6. What happens to acetone in the body?

Acetone is one of the least toxic industrial solvents. It is highly volatile

and may be absorbed in large quantities. Because of its solubility in water,

acetone may be absorbed by the blood from the lungs and transported throughout

the body. Small quantities may be absorbed through the skin. Elimination in

humans is rapid and occurs primarily through the lungs and urine. Acetone

absorbed during 8 hours at a concentration of 200 ppm will be completely

metabolized or excreted within 16 hours (Encyclopedia of Occupational Health &

Safety, 1983, as cited in HSDB, 1990).

7. What are the toxic effects of excess acetone? Does it cause cancer?

Direct contact of acetone with the eyes may produce irritation and corneal

injury. High vapor concentrations will produce anesthesia. Compared with

other solvents, it has comparatively low acute and chronic toxicities. Acetone ""^

does not have sufficient odor warning properties to prevent repeated exposures
<:•>

to vapors which may have adverse effects (Kirk-Othmer, 1978, as cited in HSDB, ^

-^
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1990). Prolonged or repeated skin contact may defat the skin and result in

dermatitis (Patty, 1981, as cited in HSDB, 1990). Repeated exposure to 25 to
920 ppm may cause chronic conjunctivitis, pharyngitis, bronchitis, gastritis,

and gastroduodenitis (Verschueren, 1983, as cited in HSDB, 1990). Severe toxic
effects can occur with exposure to 4,000 ppm for 60 minutes. Symptoms of

illness can occur with exposures to 800 ppm for 60 minutes (Verschueren, 1983,

as cited in HSDB, 1990). Toxic concentrations in human blood are 200-300

ug/ml; the lethal concentration in human blood is 550 ug/ml (Winek, 1985, as

cited in HSDB, 1990). Acetone has not been shown to cause cancer in humans.

8. Which groups face a special exposure to the risks of acetone?

Although no special risk groups have been identified, workers may have the

greater opportunity for exposure to acetone.

9. What is the fate of acetone in the environment?

If released to soil, acetone will both volatilize and leach into the ground.

Acetone readily biodegrades and there is evidence that it biodegrades fairly

rapidly in soil (HSDB, 1990). If released into water, acetone will probably

biodegrade. It is readily biodegraded in screening tests, but data from

natural water releases are lacking. It will also volatilize with an estimated

half-life of 20 hours from a model river. Adsorption to sediment is unlikely

(HSDB, 1990) In the atmosphere, acetone will be lost by photolysis and

reaction with photochemically produced hydroxyl radicals. Being miscible in g
3

water, washout by rain should be an important removal process (Kato et al., D

1980, as cited in HSDB, 1990). §
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10. Exposure and Biological Distribution

Routes of Exposure

Exposure to acetone can occur through inhalation, ingestion, or dermal

contact It is a metabolite released by both plants and animals. Because

acetone is produced in large quantities, it is also released industrially in

stack and fugitive emissions, during its production as a chemical intermediate

and solvent. Most acetone used in solvents ultimately is released into the

air. The general population is exposed to acetone in the atmosphere from auto

exhaust, solvents, tobacco smoke, and fireplaces, and from dermal contact with

consumer products containing acetone as a solvent (HSDB, 1990).

Pharmacokinetics

Absorption

Because of its solubility, acetone is readily absorbed into the blood and

distributed throughout the body. In small quantities, acetone may be

absorbed by the skin (Encyclopedia of Occupational Health & Safety, 1983,

as cited in HSDB, 1990).

Distribution

Acetone is distributed throughout the body rapidly following inhalation or

dermal exposure. (Encyclopedia of Occupational Health & Safety, 1983, as

cited in HSDB, 1990).

Metabolism

Two pathways for the conversion of acetone to glucose are proposed, the 2

methylglyoxal and the propanediol pathways. In the former, acetone is _,
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converted to acetol, to methylglyoxal, to glucose. In the latter, acetol

is converted to L-1,2 propanediol, to L-lactaldehyde, and to L-lactic

acid. Expression of these pathways, in rats, appears to be dependent on

the induction of acetone oxygenase and acetol monooxygenase by acetone

(Casazza et al., 1984, as cited in HSDB, 1990). Acute administration of

acetone to rats resulted in measurable levels of isopropanol (Lewis et

al., 1984, as cited in HSDB, 1990).

Excretion

Acetone is excreted approximately 40-70% in expired breath, 15-30% in the

urine, and 10% through the skin (Patty, 1963, as cited in HSDB, 1990).

11. Key Toxicological Studies

Acute Toxicity

In humans, acute toxicity associated with exposure to acetone includes

irritation to eyes and nose, and skin dermatitis. Hepatorenal lesions were

observed in four people acutely exposed by inhalation or ingestion of acetone

(Patty, 1981, as cited in HSDB, 1990). Other symptoms of acute exposure

include: early emotional lability, exhilaration, belligerency, impaired motor

coordination, slowed reaction time, slurred speech, ataxia, flushing of face,

rapid pulse and sweating, nausea and vomiting, drowsiness, and finally coma

Gosselin, 1984, as cited in HSDB, 1990). A lethal concentration in blood of

550 ppm has been determined (Winek 1985, as cited in HSDB, 1990).

qa
In single exposures of mice and rats to acetone, CNS depression was observed at D

20,256 ppm for 1.5 hours. Acetone was fatal to rats at 126,600 ppm for §
-j

1.75-2.25 hours and in mice at 46,000 ppm for 1 hour. Loss of cornea! reflex
Dy\
o
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was observed in rats at exposures of 42,200 ppm for 1.75-2.0 hours. In guinea
/**̂  pigs, loss of reflexes was observed at 20,000 ppm after 8-9 hours (Patty, 1981,

as cited in HSDB, 1990).

Subchronic Toxicity

In a study of 30 male and 30 female albino rats, acetone was administered by

gavage for 30 or 90 days at doses of 0, 100, 500, or 2500 mg/kg/day. No

effects were seen at 100 mg/kg/day. Histopathologic evaluation revealed

significant increases in renal tubular degeneration and hyaline droplet

accumulation at 500 and 2500 mg/kg/day in males and at 2500 mg/kg/day in

females. A NOEL of 100 mg/kg/day and a LOAEL of 500 mg/kg/day were established

(USEPA, 1987, as cited in USEPA, 1988). Decrements in reflex performance were

both dose-related and exposure time-related in a study of rats exposed by

inhalation to levels of acetone from 12,600-50,600 ppm for 1, 2, and 3 hours.

A clear determination of the time point at which a decrement first occurs could

not be determined (Bruckner and Peterson, 1981, as cited in USEPA, 1988).

Dermal data were not available.

Chronic Toxicity

Data regarding oral chronic exposure to acetone were not available. In

occupational studies, workers exposed to acetone vapors at above 750 ppm

complained of irritation to the mucosal membranes, including conjunctivitis,

pharyngitis, inflammatory bronchitis, and gastroduodenitis (Raleigh and McGee,

1972, as cited in USEPA, 1988). Dermal data were not available.

Carcinogenicity o

Neither human nor animal data are available regarding the carcinogenicity of D

acetone. The National Toxicology Program has scheduled both rat and mouse "

o
TV
A)
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bioassays involving drinking water exposures (USEPA, 1988). Acetone has not

been evaluated by the U.S. Environmental Protection Agency for evidence of

human carcinogenic potential (IRIS, 1990).

Mutagenicity

Acetone has not been shown to be mutagenic in microbial assay systems (McCann

et al., 1975, as cited in USEPA, 1988), or cell transformation systems (Freeman

et al., 1973, as cited in USEPA, 1990). Acetone gave negative results for

chromosomal aberrations and sister chromatid exchange (Norppa et al., 1982, as

cited in USEPA, 1988), point mutation in mouse lymphoma cells (Amacher et al,

1980, as cited in USEPA, 1988), and DNA binding (Kubinski et al, 1981, as cited

in USEPA, 1988). In one study acetone was reported to produce chromosomal

aberrations but no sister chromatid exchange (Kawachi et al, 1980, as cited in

USEPA, 1988).

Developmental and Reproductive Effects

Data were not available to assess possible developmental or reproductive

effects of acetone. However, it is known that acetone does cross the placenta

(Dowty, 1975, as cited in USEPA, 1988).

12. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS, 1990)

Routes of Exposure: Oral

Chronic RfD (mg/kg/day): 0.1

Confidence Level: Low

Critical Effect: Increased liver and kidney weight/nephrotoxicity
>
3
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RfD Basis/RfD Source: Oral/IRIS, 1990

Uncertainty Factor: 1,000

Modifying Factor: 1

13. Regulations Applicable to Acetone

QSHA

Transitional Limits (reference 52 FR 2332 - 1/19/89):

Permissible Exposure Limits (PEL) in Workplace Air:

Time Weighted Average (TWA) (8 hr/day, 40 hr/week): 1,000 ppm (2,400

mg/m3)

Ceiling Concentration: -

Maximum Peak: -

Final Rule Limits:

Time Weighted Average (TWA) for 8 hr/day, 40 hr/week: 750 ppm (1,800

mg/m3)

Short-term exposure limit (STEL): 1000 ppm (2,400 ug/m3)

Ceiling Concentration: -

EPA QERR

Reportable Quantity (RQ): 5,000 Ib. (reference IRIS, 1990)

EPA OAQPS

National Emissions Standard (reference 40 FR 60.489 (7/1/87), as cited in

HSDB.1990.

TP-ACE p. 10 09/17/1990
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Best available technology required in newly constructed, modified, or

reconstructed synthetic organic processing units

EPA QSW

Discarded commercial chemical products, off-site specification species,

and spill residues (reference 40 CFR 261.33 (7/1/88) as cited in HSDB,

1990.)

Listing as a hazardous waste: Acetone

14. References

HSDB, 1990. Hazardous Substances Databank, Record No. 41 Acetone. Bethesda,
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and Emergency Response. April 1988.

o
3>

TP-ACE p. 11 09/17/1990 >>



Toxicological Profile for Carbon Disulfide



TOXICOLOGICAL PROFILE FOR CARBON DISULFIDE

1. What is Carbon Bisulfide?

Carbon disulfide is a clear, colorless or faintly yellow mobile liquid. Pure

distillates have a sweet, pleasing, and ethereal odor. Its boiling point is

46.5° C at 760 mm Hg. Its solubility is 0.294% in water at 20° C (Merck

Index 1983; as cited in HSDB 1990). It is soluble in chloroform, alcohol, and

ether. Its melting point is -111.5° C (Weast 1987; as cited in HSDB 1990).

Its vapor pressure is 297 torr at 20° C (Kirk-Othmer 1978; as cited in HSDB

1990).

2. Exposure and Biological Distribution

Routes of Exposure

Exposure to carbon disulfide is mostly occupational via inhalation and dermal

contact with the vapor or the liquid. Inhalation is the principal route of

absorption. While workers engaged in any process using carbon disulfide may be

exposed to some degree, in practice, only workers in the viscose rayon industry

are exposed to high concentrations (WHO 1979; as cited in HSDB 1990). The

general population may be exposed to carbon disulfide from ambient air as well

as food items that contain grain that has been fumigated with the chemical (SRC

1990; as cited in HSDB 1990).

»
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Pharmacokinetics

Absorption

Carbon disulfide may be absorbed via the oral, inhalation, or dermal

routes (IRIS 1990).

Carbon disulfide vapor is rapidly absorbed when inhaled (Goselin 1984; as

cited in HSDB 1990). Absorption seems to be proportional to the

concentration of carbon disulfide in the inhaled air (human and rabbit

studies)(WHO 1979 and Cohen 1959; both as cited in HSDB 1990) and

equilibrium between the carbon disulfide content of inhaled and exhaled

air is reached in 1-2 hours (WHO 1979; as cited in HSDB 1990). Carbon

disulfide blood concentrations reached maximum levels after 2 hours of

.exposure (species not indicated) to about 30 ppm of vapor in air (Baselt

1980; as cited in HSDB 1990). Six human volunteers at rest were exposed

to 10 and 20 ppm carbon disulfide vapor during 4 consecutive periods of 50

minutes. An apparent steady state was reached during this exposure

period, with retention values of 0.374 for exposure to 10 ppm carbon

disulfide and 0.410 for exposure to 20 ppm (Gosselin 1984; as cited in

HSDB 1990).

Distribution

Following inhalation exposure, carbon disulfide is distributed in the body *,

by the bloodstream, where twice as much is taken up by the erythrocytes as

by the plasma. As carbon disulfide is readily soluble in fats and lipids,

and binds to amino acids and proteins, it disappears rapidly from the

o
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bloodstream and has a high affinity for all tissues and organs. The order

of affinity for different organs has not been established in man (WHO

1979; as cited in HSDB 1990). Traces of carbon disulfide absorbed via

inhalation have been found in the blood 80 hours after termination of

exposure (Gosselin 1984; as cited in HSDB 1990). Large concentrations

of both free and bound carbon disulfide are found in brain (guinea pig

studies) and peripheral nerve (rat studies) of exposed animals (exposure

route not indicated). Blood and fatty tissues contain mainly bound carbon

disulfide, whereas liver contains mainly the free compound (NRC 1977; as

cited in HSDB 1990). Carbon disulfide can reach fetuses through the

placenta or neonates via mother's milk (Cai and Bao 1981; as cited in HSDB

1990).

Metabolism

Carbon disulfide is metabolized by two distinctly different pathways:

(1) spontaneous reaction of carbon disulfide with free amino and

sulfhydryl groups of amino acids and polypeptides; and (2) microsomal

metabolism of carbon disulfide to reactive intermediates capable of

covalently binding to tissue macromolecules (Bus 1985; as cited in HSDB

1990). Only some of the urinary metabolites of carbon disulfide have been

identified, e.g., thiourea and mercaptothiazolinone (WHO 1979; as cited in

HSDB 1990). A small amount of carbon disulfide is apparently converted to

hydrogen sulfide (Gosselin 1984; as cited in HSDB 1990). Carbon disulfide

reacts with a variety of nucleophilic functional groups: amino to form ^

dithiocarbamic acids, mercapto to form trithiocarbamic acids, hydroxyl to
o

form xanthogenic acids, and compounds with two nucleophilic functional °

groups to form heterocyclic compounds (Gosselin 1984; as cited in HSDB M
10
vj
O
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1990). Dithiocarbamates are formed during in vitro incubations of carbon

disulfide with blood (Bus 1985; as cited in HSDB 1990).

Excretion

Following inhalation exposure to carbon disulfide, between 10 and 30% of

absorbed carbon disulfide is excreted by the lung (exhaled), less than 1%

is excreted unchanged in the urine, and the remaining 70-90% undergoes

biotransformation before excretion in the urine in the form of

sulfur-containing metabolites (WHO 1979; as cited in HSDB 1990). The

half-life for disappearance of carbon disulfide from blood is estimated to

be less than 1 hour (Baselt 1980; as cited in HSDB 1990). A small amount

of carbon disulfide is apparently converted to hydrogen sulfide, which is

rapidly oxidized to sulfate and excreted in the urine (Gosselin 1984; as

cited in HSDB 1990).

3. Key Toxicological Studies

Acute Toxicity

The probable human oral lethal dose of carbon disulfide is between 0.5 and 5

g/kg (Gosselin et al. 1976; as cited in IRIS 1990). The lowest lethal human

dose has been reported at 14 mg/kg (NIOSH/RTECS 1985; as cited in IRIS 1990).

When carbon difulfide is administered in gelatin capsules, rupture of the

capsule can lead to blistering of mucous membranes, respiratory distress,

anesthesia, and even death (Rossoff 1974; as cited in HSDB 1990).

"3s
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Kirk-Othmer (publication year not indicated; as cited in HSDB 1990) reports the

following dose vs. effect data for exposure to carbon disulfide in air:

160-230 ppm, slight or none; 320-390 ppm, slight symptoms after several hours;

420-510 ppm, symptoms after 30 minutes; 1150 ppm, serious symptoms after 30

minutes; 3210-3850 ppm, dangerous to life after 30 minutes; and 4815 ppm, fatal

in 30 minutes.

In acute poisoning, early excitation of the central nervous system occurs,

followed by depression with stupor, restlessness, and unconciousness. If

recovery occurs, the patient usually passes through the after-stage of

narcosis, with nausea, vomiting, headache, etc. (Sax 1984; as cited in IRIS

1990). Women appear to be more sensitive than men to the neurotoxic effects of

carbon disulfide (Gosselin 1984; as cited in HSDB 1990). Also possible are

motor disturbances of the bowel, anemia, disturbances of cardiac rhythm, loss

of weight, polyuria, and menstrual disorders (IRIS 1990).

Carbon disulfide is mildly to moderately irritating to the skin, eyes, and

mucous membranes (Gosselin 1984; as cited in HSDB 1990). Carbon disulfide

dissolves the fatty layer of the epidermis; workers who put their hands in

liquid carbon disulfide suffer from dry, cracked skin on which eczematous

lesions and ulcers appear (Lefaux 1968; as cited in HSDB 1990).

Subchronic/Chronic Toxicity

o
Workers exposed to an average concentration of 9 ppm carbon disulfide for up to

2 years showed biochemical and nervous changes. The incidence and degree of

these changes were proportional to the exposure. At least half of these

o
o
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workers had been exposed for 20 years and past concentrations exceeded 9 ppm

(ACGIH 1986; as cited in HSDB 1990).

Workers exposed to carbon disulfide showed very little increase in morbidity,

but showed exposure-dependent increases in pathological changes such as

increased frequency of angina and myocardial infarction, systolic and diastolic

blood velocity, increased symptoms of muscular weakness, increased low density

lipoproteins, increased fasting blood sugar, increased proportion of abnormal

sperm forms, and increased incidence of retinal abnormalities (Albright et al.

1984; as cited in HSDB 1990).

Industrially-exposed workers have exhibited neuropsychiatric disorders ranging

from irritability to manic-depressive psychosis. Clinical manifestations of

nerve damage are blindness and signs of Parkinsonism (Gosselin 1984; as cited

in HSDB 1990). Effects on eyesight have been observed before other symptoms

became evident. Studies indicated a gradual and slow increase in the sensitivi-

ty of the eyes to light. Alterations in dark adaptation also occurred, in most

cases after 4 years of exposure (Kirk-Othmer 1978; as cited in HSDB 1990).

In 350 artificial fiber plant workers who had been exposed to carbon disulfide

at concentrations of 0.02-0.065 mg/liter (6-21 ppm) and hydrogen sulfide at

concentrations of 0.002-0.006 mg/liter (1-4 ppm) for 6 years, the frequency of

pathologic changes in the periodontium was significantly higher (p-value not

given) than that of the controls. The intensity of these changes increased

with length of exposure, although the levels of significance did not. The ^
o

group exposed to carbon disulfide for less than 5 years had significantly lower
oo

(p-value not given) pH values for the mucous membrane and the saliva than did *-•

the controls (Gondzik et al. 1969; as cited in HSDB 1990). £
>j
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A study to detect possible neurophysiologic effects of carbon disulfide was

conducted by comparing 100 papermill workers (controls) with 118 male viscose
rayon workers who had been exposed to carbon disulfide for a mean of 15 years.

Significantly lower conduction velocities were found in exposed workers in the

slower motor fibers of the ulnar nerve (39.8 vs. 44.1 m/second, p < 0.0005) and

the deep peroneal nerve (35.5 vs. 38.2 m/second, p < 0.0005). Maximum motor

conduction velocities were also significantly lower in exposed workers in the

posterior tibial nerve (40.5 vs. 42.4 m/second, p < 0.0005) and deep peroneal

nerve (45.9 vs. 47.3 m/second, p < 0025 [sic]). The authors regarded these

findings as an indication of increased polyneuropathy. The exposed group also

had a significantly larger number of abnormal EEGs (21/54 vs. 6/50, p <0.01)

(Seppalainen and Tolonen 1974; as cited in HSDB 1990).

In a group of workers exposed to a mean concentration of 7.3 ppm carbon

disulfide (equivalent to an oral dose of 10 mg/kg/day) for 12 or more years,

significant (p-values not given) alterations were observed in sensory

conduction velocity and peroneal motor conduction velocity. The data

indicated, in the opinion of the authors, that minimal neurotoxicity was

evident, since the reduction in nerve conduction velocity was still within a

range of clinically normal values (Johnson et al. 1983; as cited in IRIS 1990).

The prevalence of general fatigue, insomnia, paresthesia, and headaches was sig-

nificantly higher (p < 0.001 for all four symptoms) in carbon disulfide-exposed

viscose rayon workers (exposed to 10-30 ppm vapor concentrations in the 1960's,

20-40 ppm in the 1950's, and >40 ppm prior to 1950) than in controls. Psycho- -
ĴO

logic testing revealed mild intellectual impairment, reduction of sensorimotor
o

speed, and impaired psychomotor ability, the severity of which correlated well °
i—i
vovj
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with the duration of exposure to carbon disulfide (Seppalainen et al. 1972; as

cited in HSDB 1990).

In viscose rayon workers exposed to carbon disulfide (duration and

concentrations not indicated), total mortality was 48/343 (14%); in a

nonexposed group, mortality was 31/343 (9%)(Tolonen et al. 1979; as cited in

HSDB 1990).

Spinners, the workers most heavily exposed to carbon disulfide, have a

significantly higher (p-value not given) mortality from all causes than the

least-exposed group. The excess mortality is largely accounted for by ischemic

heart disease for which the spinners have an SMR of 172. When mortality is

related to an exposure score in the same group, mortality from all causes (p

<0.01) and mortality from ischemic heart disease (p <0.001) increase with

increasing exposure level. When this analysis is repeated covering all ages,

these trends become much less strong and only that for ischemic heart disease

remains significant (p < 0.05). Over the age of 65 there is a tendency for

mortality to decline with increasing exposure (Sweetnam et al. 1987; as cited

in HSDB 1990).

Carcinogenic! ty

No studies evaluating the carcinogenic potential of carbon disulfide were

available in HSDB (1990) or IRIS (1990).

o
o
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Mutagenicity

Carbon disulfide was not mutagenic to Salmonella typhimurium strains TA98 or

TA100 at 300-1000 mumole, Escherichia coli strain WP2 UVRA at 20-600 mumole

with or without metabolic activation, or Drosophila melanogaster at 200-800 ppm

(Dormer et al. 1981; as cited in HSDB 1990).

Carbon disulfide, at a concentration of 10.2 mug/cu m medium, increased the

frequency of sister chromatid exchanges in cultured human peripheral blood

lymphocytes by approximately 50%; lower concentrations had no effect

(Bassendowska-Karska 1981; as cited in HSDB 1990).

Developmental and Reproductive Toxicity

In a survey of rayon factories where the carbon disulfide concentration in air

was 37-56 mg/mr, female spinners showed a high incidence of menstrual

disturbances and pregnancy toxemia (Cai and Bao 1981; as cited in HSDB 1990).

Ovarian function and menstruation were examined in female viscose rayon workers

in the following groups: (1) 500 workers in the spinning shop, where carbon

disulfide concentrations sometimes exceeded 20 mg/nr and hydrogen sulfide

concentrations reportedly never exceeded 10 mg/m , (2) 209 workers in the

trimming department, where the concentration of neither carbon disulfide nor

hydrogen sulfide exceeded 10 mg/nr; and (3) 429 workers in the

rewinding-sorting department (controls), not exposed to either substance.

Durations of menstrual flow of more than 5 days occurred in 17.8% of the

spinners, 10.5% of the trimmers, and 5.1% of the controls (p <0.0001). Workers
M

in the spinning shop experienced irregular menstruation significantly more -J
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frequently than the controls (7.6% vs. 1.6%, respectively; p < 0.0001). The

./""̂  frequency of irregular menses increased with longer occupational exposure.

Heavy menstrual flow occurred in 12.5% of the spinners, 11% of the trimmers,

and 2.3% of the controls (p < 0.001); painful menstruation was also

significantly more common in exposed workers (36% and 38%) than in controls

(17%)(Vasilyeva 1973; as cited in HSDB 1990).

Pregnancy parameter data in 189 women who, before and during pregnancy, were

exposed to carbon disulfide vapor in air at concentrations reported to be 2.7

times the Soviet permissible limit of 10 mg/rrr (3 ppm) were compared with

pregnancy data for women in a control group (size not indicated). The rate of

threatened pregnancy termination was 25.9/100 prenant women in the exposed

group vs. 13.1/100 in the control group (p <0.05). The difference was still

significant after adjustment for differences in age and job longevity. When

/**"**"•' analyzed by age group, threatened pregnancy terminations occurred more

frequently in exposed women than in controls in both the 20 to 24-year-old

group (12.5% vs. 9.4%) and the 25 to 29-year-old age group (35.4% vs.

13.6%)(levels of significance not indicated). Spontaneous abortions occurred

significantly (p <0.05) more frequently in exposed women (14.3%) than in

controls (6.8%) (Petrov 1969; as cited in HSDB 1990).

Rats and rabbits were exposed to 62.3 mg/nr' (20 ppm) or 124.6 mg/nr' (40

ppm) carbon disulfide in air for 34 weeks before breeding, and during the

entire gestation period. These concentrations correspond to estimated

equivalent oral doses of 5 and 10 mg/kg for rats and 11 and 22 mg/kg for Jg
o

rabbits. No effects on fetal development were observed in either species o
exposed to either concentration of carbon disulfide (Hardin et al. 1981; as S

S~^ cited in IRIS 1990). ^
: ' VD
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In a study by NCTR-NTP in rabbits, fetal resorption was the basis for setting a

frank effect level (PEL) of 25 mg/kg/day. Fetotoxicity and fetal malformations

in this study were not observed in rats at the lowest level (100 mg/kg/day

[sic]) of carbon disulfide exposure (Price et al. 1984; as cited in IRIS 1990).

The highest NOEL from the Hardin (1981; as cited in IRIS 1990) study, 22 mg/kg

for the rabbit, should not be used for an RfD estimate (IRIS 1990) because

adverse effects were seen in rabbit fetuses following oral exposure of pregnant

does to 25 mg/kg (Price et al. 1984; as cited in HSDB 1990). Therefore, the

highest NOAEL that is below an effect level is the 11 mg/kg estimated low dose

from the Hardin study (IRIS 1990).

In two separate experiments, female albino rats were exposed for 2 hours/day

during the entire period of pregnancy to carbon disulfide in air at a

concentration of 2000 mg/nr* (642 ppm). In the first experiment, 16.8%

preimplantation embryonic mortality occurred in 12 exposed animals compared

with 3.3% in 12 control animals (p <0.05). In the second experiment,

preimplantation mortality was 22.6% in 12 exposed rats and 6.5% in 14 controls

(p <0.05). The reproductive success of each exposed group was lower than that

of its control group [experiment 1: 6.8 vs. 9.7 fetuses/rat (p <0.05); and

experiment 2: 8.0 vs. 9.3 fetuses/rat (significance level not indicated).

There were 7 post-implantation deaths in the fetuses of exposed rats and none

in those of the controls. There were no significant differences between

treated and control rats in the mean corpus luteum counts or in mean fetal
'q

weights (Yaroslavskiy 1969; as cited in HSDB 1990). o

Inhalation exposure of pregnant albino rats to 10 and 0.03 mg/nr* carbon

disulfide did not produce congenital malformations or functional biochemical

o
o
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changes in neonates, but did affect postnatal development at 10 mg/nr,

causing impairment of viability, retardation of morphological and sensory

development, and behavioral deviations (Tabacova and Balabaeva 1980; as cited

in HSDB 1990).

Prenatal inhalation exposure of albino rats to carbon disulfide at 10 and 0.03

mg/nr led to inhibition and retardation of development of the mixed function

oxidase system (Nikiforov and Tabacova 1980; as cited in HSDB 1990).

Significant fetal malformations (significance level not indicated) were

observed in rats exposed to a 0.03 mg/nr concentration of carbon disulfide

via inhalation over 3 generations. However, this study did not present

information on mode [sic] control exposure, animal diet, procedure for

selection of Fl and F2 breeding pairs, and purity of the carbon disulfide

(hydrogen sulfide, a teratogen, is often found as a contaminant)(Tabatcova et

al. 1983; as cited in IRIS 1990).

Ten male mongrel rats (2-5 months old, 200-260 grams) were given

intraperitoneal injections of 25 mg/kg carbon disulfide every other day for 120

days. Ten controls were injected with peanut oil and 9 animals were

untreated. Treated rats showed marked testicular damage. Advanced regressive

lesions involved all parts of the testicles. Spermatogonia were few and

sometimes nonexistent in the seminiferous tubules and spermatogenesis was

absent. Leydig cells showed degeneration and atrophy (Gondzik 1971; as cited

in HSDB 1990).

o
o
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4. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS)

Routes of Exposure: Oral

Chronic RfD (mg/kg/day): IE-1

Confidence Level: Medium

Critical Effect: Fetal toxicity/malformations

RfD Basis/RfD Source: Inhalation study/IRIS 1990

Uncertainty Factor: 100

Modifying Factor: 1

Note: The oral RfD for carbon disulfide may change in the near future

pending the outcome of a further review now being conducted by the Oral

RfD Work Group (IRIS 1990).

Carcinogeniciry Assessment for Lifetime Exposure (IRIS)

Carbon disulfide has not been evaluated by the U.S. EPA for evidence of human

carcinogenic potential.

5. References
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TOXICOLOGICAL PROFILE FOR CHLOROMETHANE

1. What is Chloromethane?

Chloromethane (methyl chloride) is a colorless gas under ambient conditions,

b.p.- 24C It has an ethereal odor.

2. Exposure and Biological Distribution

Pharmacokinetics

Absorption

Chloromethane (CM) is absorbed readily from the lungs of humans following

inhalation exposure (ATSDR 1989). Alveolar breath levels of CM reached

equilibrium within one hour during a 3- or 3.5-hour exposure of men and

women to 100 or 200 ppm (Putz - Anderson et al. 1981, as cited in ATSDR

1989). Uptake was not proportional to exposure concentration, but a

correlation between alveolar air and blood levels was found. Blood and

alveolar air levels of CM also reached equilibrium during the first hour

of exposure in six men exposed to 5 or 10 ppm for 6 hours (Nolan et al.

1985, as cited in ATSDR 1989). The levels in blood and expired air were

proportional to the exposure concentrations.

Apparent steady-state blood CM concentrations were proportionate to •n
o

exposure concentrations in Fischer 344 rats and male beagle dogs exposed
o

to 50 or 100 ppm (Landry et al. 1983, as cited in HSDB 1990). Blood S

concentrations were similar in both species when they were exposed to the M
03
to
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same exposure concentrations. Also, blood CM concentrations in both

species reached equilibrium within 1 hour.

Specific studies of the absorption of CM by the oral or dermal routes in

humans or animals were unavailable in ATSDR or HSDB.

Distribution

After absorption of CM by the inhalation route, distribution of CM and/or

its metabolites is extensive in animals (ATSDR 1989). Total uptake of

radioactivity (as mol [ C]-chloromethane equivalents/g wet weight) in

whole tissue homogenates following exposure of rats to 500 ppm for 5 hours

was 1.21 for lung, 4.13 for liver, 3.43 for kidney, 2.29 for testes, 0.71

for muscle, 0.57 for brain, and 2.42 for intestine (Kornbrust et al. 1982,

as cited in ATSDR 1989). Approximately 20% of the radioactivity present

in whole tissue homogenates was associated with acid-insoluble material.

Most of this activity represented labeling of protein and lipid. Tissue

levels of CM (in mg%) in dogs exposed to CM for 6 hours were 4.5 in liver,

4.1 in heart, and 3.7 in brain at 15,000 ppm and 9.3 in liver, 8.1 in

heart, and 9.9 in brain at 40,000 ppm (von Oettingen et al. 1949, as cited

in ATSDR 1989).

Specific studies of the distribution of CM by the oral or dermal routes in

humans or animals were unavailable in ATSDR or HSDB.

Metabolism

Information regarding the metabolism of CM in humans is limited. In a

TP-CM p. 2 09/12/1990
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group of six workers exposed to TWA 8-hour workroom concentrations of
/**™K 30-90 ppm, the urinary excretion of S-methylcysteine, which is formed as a

result of conjugation of CM with glutathione, showed wide variation with

little correlation to exposure levels (van Doom et al. 1980, as cited in

ATSDR 1989). It was speculated that two distinct populations of

individuals exist: fast metabolizers with lower body burdens and higher

excretion, and slow metabolizers with higher body burdens and lower

excretion. Possible reasons for the differences in CM elimination among

the subjects include a deficiency of the enzyme glutathione-S-transferase

that catalyzes the conjugation of CM with glutathione, differences in

glutathione levels and differences in biliary excretion and fecal

elimination of thiolated conjugates (ATSDR 1989).

Excretion
/-^

Very little unchanged CM is excreted in the urine of humans following a

single breath exposure to CM (ATSDR 1989). Volunteers exposed to 10 or 50

ppm eliminated CM from blood and the expired air in a biphasic manner when

exposure ceased (Nolan et al. 1985, as cited in ATSDR 1989). The

half-life for the Beta-phase was 50-90 minutes with differences possibly

due to different metabolic rates.

In rats exposed to CM for 6 hours and dogs exposed for 3 hours at

concentrations of 50 or 1000 ppm, blood levels rose rapidly and reached

equilibria proportionate or nearly proportionate to exposure levels

(Landry et al. 1983, as cited in ATSDR 1989). °
oo
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3. Key lexicological Studies

Acute Toxicity

The central nervous system is the major target of CM toxicity in humans;

symptoms include dizziness, staggering, blurred vision, ataxia, muscle

incoordination, convulsions, and coma after acute exposure to high levels

(ATSDR 1989). Neurological effects have been described in numerous case

reports of humans exposed to CM vapors as a result of industrial leaks and

leaks from defective home refrigerators (ATSDR 1989). In cases in which

exposure was quantified, concentrations were generally >. 28,000 ppm. However,

symptoms of blurred vision, fatigue, vertigo, nausea, vomiting, tremor, and

unsteadiness developed in a man and a women a few days after they stored

insulated boards containing polystyrene foam in the basement of their house
/**""N (Lanham 1982, as cited in ATSDR 1989). The concentration of CM in the house

was found to be in excess of 200 ppm. In addition, a small decrement in

performance in behavioral tests was found in volunteers exposed to 200 ppm

(Putz-Anderson et al. 1981, as cited in ATSDR 1989).

High acute exposure can result in death of humans (ATSDR 1989). Case reports

of humans who have died from exposure to CM involved the inhalation of fumes

that leaked from home refrigerators or industrial cooling systems (ATSDR

1989). Exposure concentrations were probably very high, perhaps > 30,000 ppm.

Exposure to high concentrations, even as high as 600,000 ppm, although

producing neurological effects (Morgan Jones 1942, as cited in ATSDR 1989), ^

need not result in death if exposure is discontinued and/or medical attention °

is received in time. <=>
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The liver and kidney are also common targets of CM toxicity in humans after

acute exposure (ATSDR 1989). Case reports of humans exposed to CM vapors have

described clinical jaundice and cirrhosis of the liver (Kegel et al. 1929;

Mackie 1961; Weinstein 1937; Wood 1951, all as cited in ATSDR 1989).

Indicators of renal toxicity, such as a albuminuria, increased serum creatinine

and blood urea nitrogen, proteinuria and anuria have been described in case

reports of humans exposed to high levels of CM vapors due to refrigerator

leaks.

Cardiovascular and gastrointestinal effects, which may be secondary to the

neurotoxic effects of CM, have been reported in humans (ATSDR 1989).

Cardiovascular effects, such as electrocardiogram abnormalities, tachycardia,

increased pulse rate, and decreased blood pressure, and gastrointestinal

effects such as nausea and vomiting, have been described in case reports of

humans exposed to CM vapors occupationally or accidentally due to refrigerator

leaks (ATSDR 1989). Exposure concentrations were probably 2.30,000 ppm.

The central nervous system is also the major target of CM toxicity in animals

(ATSDR 1989). Severe neurological signs (ataxia, tremors, limb, paralysis,

incoordination and convulsions) have been observed in rats, mice, rabbits,

guinea pigs, dogs, cats, and monkeys exposed acutely by inhalation to high

concentrations of CM (ATSDR 1989). High acute exposures can also result in

death in animals (ATSDR 1989). In a number of animals, including rats, mice,

guinea pigs, rabbits, dogs, cats, and monkeys, severe neurological effects

(such as paralysis, convulsions and opisthotonos) developed before death (Dunn 
5̂0

and Smith 1947; Smith and von Oettingen 1947, all as cited in ATSDR 1989). °
o

Acute inhalation lethality data in animals indicate that high intermittent 2

concentrations can be tolerated better than lower continuous concentrations
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(ATSDR 1989). Acute inhalation studies also indicate that mice are more

sensitive than rats to the lethal effects of CM (Chellman et al. 1986; CIIT

1981, as cited in ATSDR 1989). The greater susceptibility of mice may be due

to differences in the ability of CM to react with glutathione in the two

species (ATSDR 1989).

The liver and kidney are also common targets of CM in animals after acute

exposure (ATSDR 1989). Rats exposed acutely to 1000-1500 ppm either showed no

liver effects or relatively mild to moderate changes, such as loss of normal

areas of basophilia, cloudy swelling, increased liver weight, fatty

infiltration, and increased levels of SGPT, SGOT, and serum bilirubin (ATSDR

1989). No necrosis was seen. Acute exposure of mice to 1000-1500 ppm

generally resulted in necrosis and degeneration (ATSDR 1989). Mice exposed

acutely to a relatively high intermittent concentration had milder liver

effects than those exposed to a continuous lower concentration (Landry et al.

1985, as cited in ATSDR 1989). Although no liver effects were observed in dogs

and cats (McKenna et al. 1981a,b, as cited in ATSDR 1989), the exposure

concentrations (400 or 500 ppm) may not have been high enough to produce liver

toxicity in those species (ATSDR 1989).

In acute studies, rats exposed intermittently to 2000-2500 ppm had degeneration

and necrosis of the proximal convoluted tubules, while rats exposed

continuously to 1000 ppm had evidence of renal failure (Chellman et al. 1986;

Morgan et al. 1982; Burek et al. 1981, all as cited in ATSDR 1989). Evidence

of regeneration was noted in kidneys of mice exposed acutely to 1000 ppm

(Morgan et al. 1982, as cited in ATSDR 1989). o
o
o
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Dogs exposed acutely to 15,000 ppm had an initial rise in heart rate and blood

pressure, followed by markedly reduced respiration, decreased heart rate, and a

progressive fall in blood pressure until death, which occurred within 4-6 hours

(von Oettingen et al. 1949, 1950, as cited in ATSDR 1989). These effects may

have resulted from vasodilation due to depression of the central nervous system

(ATSDR 1989). Spleen enlargement, suggestive of extramedullary hernatopoiesis,

and hemoglobinuria, suggestive of intravascular hemolysis, were found in mice

exposed 5.5 hr/d to 2400 ppm CM for 11 days (Landry et al. 1985, as cited in

ATSDR 1989). No exposure-related effects in hematological parameters were

found in dogs or cats exposed continuously for 3 days to 500 ppm (McKenna et

al. 1981, as cited in ATSDR 1989), or in rats exposed continuously for 3 days

to 2000 ppm (Burek et al. 1981, as cited in ATSDR 1989).

Subchronic Toxicity

Rats exposed to 1000-1500 ppm (5 d/wk, 5 hr/d) for 90 days or 12 months had

either no liver effects or relatively mild to moderate changes, such as loss of

normal areas of basophilia, cloudy swelling, increased liver weight, fatty

infiltration, and increased levels of SGPT, SCOT, and serum bilirubin (ATSDR

1989). No necrosis was seen. Exposure of mice to 1000-1500 ppm (5 d/wk, 6

hr/d) for 90 days, 6 months or 12 months generally resulted in necrosis and

degeneration (ATSDR 1989). Renal hyperplasia was observed in mice treated with

1000 ppm (5 d/wk, 6 hr/d) for 12 months (CUT 1981, as cited in ATSDR 1989).

Mice exposed to 1000 ppm (5 d/wk, 6 hr/d) for 6 or 12 months developed tremor

and paralysis but had no histopathological lesions (ATSDR 1989).

o
o
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Chronic Toxicity

No effect on mortality was seen in rats exposed intermittently to 1000 ppm for

up to 2 years; however, the same exposure of mice resulted in significantly

increased mortality after exposure for 1 year (CUT 1981, as cited in ATSDR

1989).

No hepatic lesions were observed in rats over the course of 2 years of

inhalation exposure (5 d/wk, 6 hr/d) to 1000-1500 ppm (CIIT 1981, as cited in

ATSDR 1989). However, similar exposure of mice to 1000-1500 ppm resulted in

hepatic degeneration (CIIT 1981, as cited in ATSDR 1989). Renal hyperplasia

was observed in mice treated with 1000 ppm (5 d/wk, 6 hr/d) for either 18

months or 24 months (CIIT 1981, as cited in ATSDR 1989).

In animals, the only effects that could be considered immunological effects

were lymphoid depletion of the spleen and splenic atrophy observed in mice

exposed to 1000 ppm CM for up to 2 years (CIIT 1981, as cited in ATSDR 1989).

Reduced numbers of neurons in the granular cell layer of the cerebellum and

degenerative changes in the spinal cord were observed in mice exposed to 1000

ppm (5 d/wk, 6 hr/d) for 18 or 24 months (CIIT 1981, as cited in ATSDR 1989).

Carcinogeni city

A retrospective epidemiology study of male workers exposed to CM in a butyl

rubber manufacturing plant produced no statistical evidence that the rates of

deaths due to cancer at any site were increased in the exposed population ^
50

(Holmes et al. 1986, as cited in ATSDR 1989). °

10
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A high incidence of renal tumors was found in male mice that were exposed to
P—N

1000 ppm CM and died or were killed after 12 or more months (CIIT 1981, as

cited in ATSDR 1989). Tumors consisted of renal cortex adenomas and

adenocarcinomas, papillary cystadenomas, tubular cystadenomas, and papillary

cystadenocarcmomas.

Mutagenicity

CM exposure has resulted in dominant lethal mutations in the sperm of male rats

(Chellman et al. 1986b, as cited in ATSDR 1989). However, experiments have

indicated that the dominant lethal effect may be secondary to epididymal

inflammation (Chellman et al. 1986, as cited in ATSDR 1989). CM did not result

in unscheduled DNA synthesis in hepatocytes, spermatocytes, or tracheal

epithelial cells when male rats were exposed to 3500 ppm, 6 hr/d for 5 days,
,*-x,

but did produce a marginal increase in unscheduled DNA synthesis in hepatocytes

when rats were exposed to 15,000 ppm for 3 hours (Working et al. 1986, as cited

in ATSDR 1989). A positive response was obtained in hepatocytes and

spermatocytes exposed in vitro.

Developmental and Reproductive Toxicity

Pregnant rats exposed to CM by inhalation during gestation had decreased body

weight gain and produced fetuses with delayed development (Wolkowski-Tyl et al.

1983, as cited in ATSDR 1989). Increased incidences of heart malformations in

the fetuses of mouse dams exposed by inhalation to CM during gestational days

6-17 were noted. In contrast to these findings, John-Green et al. (1985, as »
o

cited in ATSDR 1989) did not find heart malformations in fetuses of mouse dams o
/•""""v Oexposed to higher concentrations of CM during gestational days 11.5-12.5. M

f-<
. \o
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Acute, intermediate, and chronic inhalation exposures of male rats to CM have

resulted in such reproductive effects as inflammation of the epididymis and
sperm granuloma formation in epidimydides, disruption of spermatogenesis,

decreased fertility, and, at higher concentrations, sterility (ATSDR 1989).

Testicular effects of CM have been manifested as preimplantation loss in

unexposed female rats mated with males exposed to CM (Working et al. 1985, as

cited in ATSDR 1989). Testicular lesions were also observed in mice after 18

months of exposure to CM (CIIT 1981, as cited in ATSDR 1989).

4. Risk Assessment

Subchronic and chronic health hazard assessment for noncarcinogenic effects of

CM were not available in IRIS. However, subchronic and chronic inhalation

RfD's can be derived from the data provided in ATSDR (1989). CIIT (1981) was

selected as the primary study because it identified a NOAEL (associated with

decreased body weight gain) of 225 ppm for both subchronic and chronic

exposure. In the CIIT (1981) study, mice were exposed to 225 ppm (464.63

mg/nr) for 6 hours/day, 5 days/week for either 6 months or 24 months. For

the purpose of deriving an RfD, the assumption was made that the animals were

predominantly exposed to CM vapors, and that steady state was attained during

the exposure period. Adjusting for exposure period, a NOAEL of 82.97 mg/nr

can be obtained. A subchronic and chronic RfD of 0.83 mg/m^ (0.24 mg/kg/day)

can be derived from the NOAEL for the CIIT (1981) study using an uncertainty

factor of 100. The 100 reflects 10 for species-to-species extrapolation and 10

to protect sensitive individuals.

o
CM has been classified as a group 3 carcinogen, i.e. an agent not classifiable

o
as to its carcinogenicity to humans (LARC 1987, as cited in ATSDR 1989). °
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5. Regulations Applicable to CM

OSHA

National regulations in air:
Time-weighted average (TWA) (8 hr/day, 40 hr/week): 50 ppm

Short term exposure limit (STEL): 100 ppm

EPA OERR

Reportable Quantity (RQ) - statutory (40 CFR 302.4): 1 Ib.
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TOXICOLOGICAL PROFILE FOR ETHYLBENZENE

1. Exposure and Biological Distribution

Pharmacokinetics

Absorption

Ethylbenzene is expected to be rapidly absorbed via the oral, inhalation,

and dermal routes (ATSDR 1990).

No studies were located regarding the absorption of ethylbenzene in humans

following oral exposure; however, studies in animals indicate that

ethylbenzene is rapidly absorbed by this route. Recovery of ethylbenzene

metabolites in the urine of rabbits administered a single dose of 593 mg

ethylbenzene/kg was between 72 and 92% of the administered dose 24 hours

following exposure (El Masry et al. 1956; as cited in ATSDR 1990).

Similarly, 84% of the radioactivity from a single oral dose of 30 mg

ethylbenzene/kg administered to rats was recovered within 48 hours (Climie

et al. 1983; as cited in ATSDR 1990).

Human volunteers exposed for 8 hours to ethylbenzene vapor in air at

concentrations of 23 to 85 ppm retained 64% of the inspired vapor, with

only trace amounts in expired air (Bardodej and Bardodejova 1970; as cited

in ATSDR 1990); exposure of humans to similar concentrations in another ^
»

study demonstrated a mean retention rate of 49% (Gromiec and Piotrowski

1984; as cited in ATSDR 1990). Harlan-Wistar rats rapidly absorbed

radiolabeled ethylbenzene during respiration, with a retention rate of
ID
IO
00
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44%; possible contributions from dermal exposure were not addressed (Chin

et al. 1980b; as in ATSDR 1990).

Studies in humans dermally exposed to liquid ethylbenzene demonstrate

rapid absorption through the skin, but absorption of ethylbenzene vapors

through the skin appears to be minimal. Absorption rates of 24-33

mg/cm^/hour and 0.11-0.23 mg/cm^/hour have been measured for men

exposed to liquid ethylbenzene and ethylbenzene from aqueous solutions,

respectively. The average amount of ethylbenzene absorbed after the

volunteers immersed one hand for up to 2 hours in an aqueous solution of

112 or 156 mg/L solutions was 39.2 and 70.7 mg ethylbenzene,

respectively. In contrast, ethylbenzene metabolite levels in urine

following dermal exposure of human volunteers to ethylbenzene vapors did

not differ from values taken prior to exposure, indicating minimal, if

any, dermal absorption of ethylbenzene vapors (Gromiec and Piotrowski

1984; as cited in ATSDR 1990). The limited animal data on dermal

absorption of ethylbenzene are inconclusive (ATSDR 1990).

Distribution

No studies were located regarding distr ibut ion of ethylbenzene in humans

or animals following oral or dermal exposure (ATSDR 1990).

In humans exposed for 2 hours to a mixture of industrial xylene containing

40.4% ethylbenzene, the estimated solvent retention in adipose tissue was
"3

5% of the total uptake (Engstrom and Bjurstrom 1978; as cited in ATSDR o

1990). No studies were located concerning the distribution of °

ethylbenzene in humans following exposure to ethylbenzene alone (ATSDR
M
VO
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1990). Ethylbenzene was shown to be distributed throughout the body in

rats following inhalation exposure to radiolabeled ethylbenzene. After
exposure to 230 ppm radiolabeled ethylbenzene for 6 hours, the highest

levels of radioactivity at 42 hours postexposure were found in the

carcass, liver, and gastrointestinal tract, with lower amounts detected in

adipose tissue (Chin et al. 1980b; as cited in ATSDR 1990).

Metabolism

In humans exposed via inhalation to ethylbenzene, the major urinary

metabolites are mandelic acid (approximately 70%) and phenylglyoxylic acid

(approximately 25%). Minor urinary metabolites are 1-phenylethanol (4%),

p-hydroxyacetophenone (2.6%), m-hydroxyacetophenone (1.6%), and trace

amounts of l-phenyl-l,2-ethanediol, acetophenone, -hydroxyacetophenone,

and 4-ethylphenol (Bardodej and Bardejova 1970 and Engstrom et al. 1984;

both as cited in ATSDR 1990). No significant differences in metabolism

between oral and inhalation routes were reported in humans or animals;

however, the metabolism of ethylbenzene has been found to vary

qualitatively and quantitatively with species, sex, and nutritional status

(ATSDR 1990). The major urinary metabolites have been traced to hepatic

metabolism (Kiese and Lenk 1974 and Sullivan et al. 1976; both as cited in

ATSDR 1990); the adrenal cortex may be a major site of extrahepatic

ethylbenzene metabolism (Greiner et al. 1976; as cited in ATSDR 1990).

Excretion
TI

O

Ethylbenzene has been shown to be rapidly metabolized and then eliminated o
o
I—I

from the body, primarily as urinary metabolites (ATSDR 1990).
o
o
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No studies were located regarding the excretion of ethylbenzene

metabolites in humans following oral exposure to ethylbenzene (ATSDR

1990). Female rats administered a single oral dose of 30 mg radiolabeled

ethylbenzene/kg body weight showed very rapid elimination of metabolites,

mostly in the urine. Eighty-two percent of the radioactivity was detected

in the urine and 1.5 % in the feces (Climie et al. 1983; as cited in ATSDR

1990). In male rats given single oral doses of 350 mg ethylbenzene/kg

body weight, the excretion of mandelic acid and phenylglyoxylic acid was

detected in the first urine sample collected after exposure. Peak urinary

metabolite concentration was reached within 15-19 hours, and ethylbenzene

was virtually eliminated by 48 hours following the onset of exposure

(Sollenberg 1985; as cited in ATSDR 1990). Quantitative and qualitative

differences between species were shown to exist in the percentages of

metabolites excreted in the urine (El Masry et al. 1956, Smith et al.

1954a and 1954b, Climie et al. 1983, and Sollenberg 1985; all as cited in

ATSDR 1990).

In human volunteers exposed to ethylbenzene by inhalation, the elimination

of the ethylbenzene metabolite mandelic acid was rapid; the acid was

detected in the first urine sample following the initiation of an 8-hour

inhalation exposure to up to 46 ppm ethylbenzene. Elimination of mandelic

acid was biphasic, with half-lives of 3.1 hours for the rapid phase and 25

hours for the slow phase. During the exposure period, 23% of the retained

ethylbenzene was excreted in the urine; 14 hours after the termination of

exposure, an additional 44% of the retained ethylbenzene had been

eliminated. The highest urinary excretion rate occurred 6-10 hours after ^
»

the beginning of the exposure. The metabolic efficiency was independent °

of the dose level (Gromiec and Piotrowski 1984 and Yamasaki 1984; both as o

to
o
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cited in ATSDR 1990). Rats exposed via inhalation to 230 ppm radiolabeled
ethylbenzene excreted virtually all of the radioactivity within 24 hours

after the onset of exposure. Ninety-one percent of the radioactivity was

recovered, primarily in the form of urinary metabolites (Chin et al. 1980a

and 1980b; as cited in ATSDR 1990). In rats exposed via inhalation to

ethylbenzene at concentrations of 300 or 600 ppm, 83% of the absorbed dose
was excreted in the urine within 48 hours of the onset of exposure, with

13% eliminated during the first 6 hours of exposure (Engstrom 1984; as

cited in ATSDR 1990). Quantitative differences in the percentages of

metabolites excreted in the urine between species were reported by Chin et

al. (1980a; as cited in ATSDR 1990).

Following dermal exposure of humans to ethylbenzene, the pattern of

excreted metabolites differed significantly from that observed following

inhalation exposure. Whereas mandelic acid accounted for approximately

70% of the urinary metabolites eliminated following exposure of humans to

ethylbenzene via inhalation (Engstrom et al. 1984; as cited in ATSDR

1990), mandelic acid excreted in humans from exposure to ethylbenzene via

the dermal route was only 4.6% of the absorbed ethylbenzene (Dutkiewicz

and Tyras 1967; as cited in ATSDR 1990). In the dermal study, no

ethylbenzene was reported to be excreted in exhaled air and no further

details on the excretion patterns were provided (Dutkiewica and Tyras

1967; as cited in ATSDR 1990). No studies were located regarding the

excretion of metabolites in animals following dermal exposure to

ethylbenzene (ATSDR 1990).

o
o

o
o
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2. Key lexicological Studies

Acute Toxicity

Oral Exposure: No studies were found regarding mortality or systemic, dermal,

immunological, or neurological effects in humans following acute oral

administration of ethylbenzene.

The acute oral LD50 in rats following gavage administration is reported to be

94560 ppm (4728 mg/Kg/day) (Smyth et al. 1962; as cited in ATSDR 1990). No

studies were found regarding the systemic, dermal, immunological, or

neurological effects in animals following acute oral administration of

ethylbenzene.

Inhalation Exposure: No studies were found regarding lethality,

cardiovascular, gastrointestinal, musculoskeletal, renal, or immunological,

effects in humans exposed via inhalation to ethylbenzene (ATSDR 1990). Data

are limited on the systemic effects of inhaled ethylbenzene in humans. The

information available are from case reports in which quantitative data on

concentrations and durations were not reported. In general the systemic

effects in humans include pulmonary and ocular irritation and possible

hematological alterations (Angerer and Wulf 1985; Thienes and Haley 1972; Yant

et al. 1930; as cited in ATSDR 1990). In case studies a male and female

patients showed no respiratory effects when exposed to 55.3 ppm ethylbenzene

for 15 minutes in an inhalation chamber (Moscato et al. 1987; as cited in ATSDR

1990). Ethylbenzene air concentration of 230 ppm caused momentary eye »

irritation, a burning sensation, and profuse lacrimation in humans (Thienes and 0
o

Haley 1972; Yant et al. 1930; as cited in ATSDR 1990). These effects were M

NJ
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concentration-dependent, they became severe at 460 ppm and intolerable at 1200

ppm or higher (Yant et al. 1930; as cited in ATSDR 1990). An acute inhalation

study in human volunteers showed no adverse effects when ethylbenzene was

inhaled at 100 ppm (435 mg/m^) (Bardodej and Bardodejova 1970; as cited in

IRIS 19 ). Based on the exposure conditions and an assumed absorption factor

of 64%, this is equivalent to a NOAEL of 31.8 mg/Kg/day.

In animal studies, the acute LC5Q value in rats following inhalation exposure

for 2 hours is 13367 ppm, and the dose required to cause 100% mortality in rats

is 16698 ppm (Ivanov 1962; as cited in ATSDR 1990). The concentration of

ethylbenzene required to cause 50% respiratory depression in mice exposed for

30 or 5 minutes/day for 1 day was 4060 or 1432 ppm, respectively (Nielson and

Alarie 1982; De Ceaurriz et al. 1981; as cited in ATSDR 1990). Neurological

effects included a moderate activation in motor behavior in rats following a 4-

hour inhalation exposure to ethylbenzene concentrations ranging from 400 to

1500 ppm and a narcotic effect at 2180 ppm (Molnar et al. 1986; as cited in

ATSDR 1990).

Subchronic Toxicity

No studies were found regarding lethality, systemic, dermal, immunological, or

neurological effects in humans or animals following oral exposure to

ethylbenzene. A dermal LD$Q value of 15415 mg/Kg has been reported in

rabbits exposed to liquid ethylbenzene (Smyth et al. 1962; as cited in ATSDR

1990).

No studies were available regarding subchronic inhalation toxicity studies of

ethylbenzene in humans.
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In animals, lethality has been reported to be species dependent. Mortality

occurred in mice at half the dose (1200 ppm) that caused death in rats (2400

ppm) when both species were exposed via inhalation to 0, 400, 1200, or 2400 ppm

ethylbenzene 6 hour/day for 4 days. The systemic effects of ethylbenzene

caused by inhalation are inconclusive due to limitation of data. In general the

target organs include the lungs, liver, kidneys, and the hematopoietic system.

Rats exposed to ethylbenzene for 6 hour/day for 3 days showed respiratory, hepa-

tic, and renal effects at 2000 ppm (Toftgard and Nilsen 1982; as cited in ATSDR

1990). In rats and mice exposed to ethylbenzene concentrations as high as 782

ppm and rabbits exposed to concentrations as high as 1610 ppm for 4 weeks,

showed no changes in gross morphology or histopathology of the intestines

(Cragg et al. 1989; as cited in ATSDR 1990). However, in rats exposed to 782

ppm ethylbenzene for 4 weeks, a statistically significant increase in platelet

count and mean total leukocyte count of males and females was found (Cragg et

al. 1989; as cited in ATSDR 1990). Increased liver-to-body-weight ratios were

observed in rats and mice exposed to ethylbenzene for 4 weeks, but the signifi-

cance of this change is unclear (Cragg et al. 1989; as cited in ATSDR 1990).

Eye irritation accompanied by lacrimation was observed in rats exposed to ethyl-

benzene at 382 ppm for 4 weeks (Cragg et al. 1989; as cited in ATSDR 1990).

Disturbance in neurotransmission occurred at 2000 ppm in rats exposed to

ethylbenzene for 6 hour/day for 3 days (Andersson et al. 1981; as cited in

ATSDR 1990). In two studies in rabbits, dopamine depletion was observed at 750

ppm when these animals were exposed to ethylbenzene for 12 hour/day for 7 days

(Romanelli et al. 1986; Mutti et al. 1988; as cited in ATSDR 1990). No

behavioral changes were reported in rats or mice exposed to concentrations of »

up to 782 ppm ethylbenzene or in rabbits exposed to concentrations of up to 0
o

1610 ppm for 4 weeks (Cragg et al. 1989; as cited in ATSDR 1990). M

NJ
o
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Chronic Toxicity

No chronic toxicity studies in humans or animals were available. In animals

some biochemical changes were reported in rats exposed via inhalation to

ethylbenzene at 300 ppm for 16 weeks (Elovaara et al. 1985; as cited in ATSDR

1990). Electron microscopical examination showed changes in hepatocyte

structure beginning 2 weeks after exposure. The significance of these changes

to health effects is unclear. In the same study biochemical renal changes were

seen at ethylbenzene concentrations ranging from 50 to 600 ppm (Elovaara et al.

1985; as cited in ATSDR 1990).

In a 20-year study of workers occupationally exposed to an unknown

concentration of ethylbenzene, no liver lesions or significant changes in liver

function tests were found between exposed and unexposed workers (Bardodej and

Cirek 1988; as cited in ATSDR 1990).

Car cinogeni city

No conclusive studies were available on the carcinogenicity of ethylbenzene in

humans or animals.

Mutagenicity

Ethylbenzene was shown to increase the mean number of sister chromatid

exchanges in human whole blood lymphocyte culture at the highest dose examined ^
a

without any metabolic activation (Norppa and Vainio 1983; as cited in IRIS °

1990). Ethylbenzene at 0.4 mg/plate was not mutagenic for Salmonella strains o

TA98, TA1535, TA1537, or TA1538 with or without Aroclor 1254 induced rat liver M
o
o
0\
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homogenates (S9) Nestmann et al. 1980; as cited in IRIS 1990). Dean et al.

(1985; as cited in IRIS 1990), used a battery of short term tests in the
presence and absence of S9 and chromosomal damage in a cultured rat liver cell

line. Ethylbenzene was not mutagenic in the concentrations tested (0.2, 2, 20,

50, or 200 g/plate) for S. typhimurium TA98, TAIOO, TA1535, TA1537, or TA1538

or for E. coli WP2 and WP2uvrA. Ethylbenzene also showed no response in the S.

cervisiae JD1 gene conversion assay (IRIS 1990).

Developmental and Reproductive Toxicity

No studies were found regarding the developmental or reproductive effects of

ethylbenzene in humans.

In animals few studies were found (ATSDR 1990). In rats, inhalation exposure

to ethylbenzene concentrations ranging from 138 to 552 ppm for 24 hours/day for

9 days during gestation days 7-15, caused fetal resorptions and skeletal muscle

deformation (Ungvary and Tatrai 1985; as cited in ATSDR 1990). Increased

incidences of extra ribs and anomalies of the uropoietic apparatus were seen at

the 552 ppm dose. Similar findings were reported in rats exposed to

ethylbenzene before mating and during pregnancy at a concentration of 1000 ppm

(Andrew et al. 1981; as cited in ATSDR 1990). In both of these studies mild

maternal toxicity was reported. No developmental toxicity was seen at 100 ppm,

based on this value an intermediate inhalation MRL of 0.29 ppm was calculated

(Andrew et al. 1981; as cited in ATSDR 1990). In mice exposed via inhalation

to 115 ppm ethylbenzene during gestation days 6-15 for 12 hours/day for 10

days, an increase in the incidence of anomalies of the uropoietic apparatus was

found (Ungvary and Tatrai 1985; as cited in ATSDR 1990). No maternal toxicity

was evident. In rabbits exposed during gestation to up to 1000 ppm

TP-EB p. 10 09/12/1990
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ethylbenzene, no dose-related effects on the fetuses were noted (Ungvary and

Tatrai 1985; Andrew et al. 1981, both as cited in ATSDR 1990). These studies

suggest that inhalation of ethylbenzene may cause fetotoxicity at exposure

levels of 138 ppm in rats and 115 ppm in mice.

No testicular abnormalities were reported in rats and mice exposed via

inhalation to ethylbenzene concentrations as high as 782 ppm and rabbits

exposed to ethylbenzene concentrations as high as 1610 ppm for 4 weeks (Cragg

et al. 1989; as cited in ATSDR 1990).

3. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS 1990)

Route of Exposure: oral

Chronic RfD (mg/kg/day): 0.1

Confidence Level: low

Critical Effect: histopathological changes in the liver and kidneys.

RfD Basis/RfD Source: oral gavage/IRIS, 1990

Uncertainty Factor: 1000

Modifying Factor: 1

Note: Confidence in the chosen study is low because rats of only one sex

were tested and the study was not of chronic duration. In addition,

confidence in the supporting data is low due to the lack of oral chronic

toxicity studies (IRIS). The ATSDR (1990) also has low confidence in this
•rf

study (Wolf et al. 1956) stating that it lacks details, small number of §

animals, poor definition of parameters, and lack of statistical analysis

of the results.
o
o

O
o
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TOXICOLOGICAL PROFILE FOR MERCURY

1. What is mercury?

General Description

Mercury (Hg) is a naturally occurring silvery metal which is a liquid at room

temperature. Mercury is found in three distinct chemical forms: metallic or

elemental mercury, inorganic mercury compounds, and organic mercury compounds.

Each of these three forms has its own toxic effects. Inorganic mercury

compounds can be changed into organic mercury compounds by living organisms.

Organic compounds, specifically methylmercury, are considered to be the most

toxic of the three forms.

Chemical and Physical Properties

f N Listed below is more specific chemical and physical information to help better

identify these substances:

Chemical Identifiers - Mercury

a. CAS No.: 7439-97-6

b. Hazardous Substances Databank No.: 1208

c. Molecular Formula: Hg

d. Molecular Weight: 200.59

Physical Properties - Mercury

a. Color/Form: Silvery-white, heavy, mobile, liquid metal; solid mercury

is tin-white (Merck, 1983, as cited in HSDB, 1990a) §

b. Odor: Odorless (Chris, 1984, as cited in HSDB, 1990a) o
oI—I

/"""̂  c. Odor Threshold: Not applicable
NO
O
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d. Melting Point: -38.87° C (Merck, 1983, as, cited in HSDB, 1990a)

e. Boiling Point: 356.72° C (Merck, as cited in HSDB, 1990a)

f. Flash Point: No data (HSDB, 1990a)

g. Vapor Pressure: 2 x 10'3 mm Hg at 15° C (Merck, 1983, as cited in

HSDB, 199Qa)

h. Vapor Density: No data (HSDB, 1990a)

i. Specific Gravity: 13.534 at 25°C (Merck, 1983, as cited in HSDB,

1990a)

j. Solubility in Water: 0.28 u moles/L of water at 25° C (Merck, 1983, as

cited in HSDB, 1990a)

k. Solubility in Organic Solvents: soluble in lipids, pentane, and nitric

acid; insoluble in dilute hydrochloric acid, hydrogen bromide,

hydrogen iodide, and sulfuric acid (HSDB, 1990a)

1. Log Octanol/Water Partition Coefficient: No data (HSDB, 1990a)

Chemical Identifiers • Methylmercury

a. CASNo.: 22967-92-6

b Hazardous Substances Databank No.: 3930

c. Molecular Formula: CH^Hg

d. Molecular Weight: 215.65

Physical Properties - Methylmercury

No data (HSDB, 1990b)

2. What are the sources of mercury in the environment?

The major source of mercury exposure in the environment is from the release of

mercury vapor from natural rocks of all classes. Approximately 25,000 to

TP-HG p. 2 09/17/1990
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50,000 tons of mercury vapor are released from rocks each year (WHO, 1976, as

cited in HSDB, 1990a). Other natural sources include releases from volcanos
and hot springs (Miller and Buchanan, 1979, as cited in HSDB, 1990a).

Significant amounts of mercury are generated by human activities, such as the

mining and smelting of metal ores, the combustion of fossil fuels, sewage, and

industrial releases (Jonasson and Boyle, 1972; and Friberg, 1986, as cited in

HSDB, 1990a).

Methylmercury is formed naturally from both elemental mercury and inorganic

mercury by biological activity, in bottom sediments, and soil (Jenson and

Jernelov, 1969, as cited in HSDB, 1990b). Potential human sources of

methylmercury are from the release of inorganic mercury through its processing,

use, and disposal (HSDB, 1990b).

3. How much mercury is produced and used?

In 1986, more than 3.49 x l(rg (1.1 million pounds) were mined (Bureau of

Mines, 1987, as cited in HSDB, 1990a) and 6.56 x 108g (1.4 million pounds)

were imported (Bureau of Mines, 1987, as cited in HSDB, 1990a). Listed below

are some of the many uses of mercury:

Electrical products, such as dry-cell batteries, fluorescent light

bulbs, electrical switches, and other control equipment, meters, and

instruments;

Electrolytic preparation of chlorine and caustic soda, known as the
'fl

chlor-alkali industry (mercury cell process); g

Paint manufacture; 0o
• Dental preparations; M

10
o
Mu>
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Catalyst manufacture, pesticides manufacture, general laboratory use,

and pharmaceuticals (Kayser, 1982, as cited in HSDB, 1990a)

Methylmercury is no longer produced. Methylmercury components were formerly

used extensively in seed treatment as fungicides (Bretherick, 1985, as cited in

HSDB, 1990a).

4. How are people usually exposed?

The major route of exposure to mercury in the general population is through

food, especially fish and seafood. Another source is from drinking water from

contaminated groundwater. However, in terms of total mercury intake, the diet

exceeds other media, including air and water, as sources of human exposure and

absorption of mercury (USEPA, 1984, as cited in HSDB, 1990,a,b). Exposure in

the workplace may occur through inhalation of mercury vapor (USDHHS, 1978).

5. To how much mercury are people typically exposed?

The approximate concentration of mercury in the earth's crust is 80 ppb

(Jonasson, 1970, as cited in HSDB, 1990a). Background levels in Canadian soil

and glacial deposits ranged from 20 to 50 ppb, and up to 250 ppm near mercury

deposits (Jonasson and Boyle, 1972, as cited in HSDB, 1990,a). The worldwide

release of mercury vapor from rocks ranges from 25,000 to 150,000 tons of

mercury per year (WHO, 1976, as cited in HSDB, 1990a). Peat soil samples from

the coastal region of North Carolina during 1983 and 1984 contained 43 to 193

n/ppb total mercury dry weight; methylmercury was not detected (detection §

limit=25 ng/g dry weight) (DiGuilio and Ryan, 1987, as cited in HSDB, 1990b). 0o

to
O
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In the United States, background levels of mercury have been reported to range

/***SN from 5 to 100 ng mercury/L in drinking water, and reported to average 2 to 10

ng mercury/m^ in air and 100 to 200 ng mercury/g in fish (USEPA, 1984, as

cited in HSDB, 1990a). Fish and seafood account for 60% of the intake of total

mercury (elemental and methylmercury) in individuals whose drinking water

contained less than 2 ug mercury/L of drinking water. However, at
concentrations at or above 5 ug mercury/L of drinking water, water exceeds food

as the predominant source of mercury exposure (USEPA, 1985).

Fish can accumulate very high levels of mercury because of their very rapid

rate of mercury intake and slow rate of mercury elimination. Therefore, the

highest levels of mercury are found in larger predator freshwater fish, such as

lake trout, pike, and walleye, and larger predator saltwater fish such as

shark, swordfish, tuna, and halibut (National Research Council of Canada

f~**> [NRCC], 1979, as cited in HSDB, 1990a). The ratio of organic to total mercury

generally is very high in fish and seafood, with organic mercury entirely in

the form of methylmercury (May et al, 1987; Inskip and Piotrowski, 1985;

Tollefson and Cordle, 1986, as cited in HSDB, 1990b). The background

concentrations of mercury in freshwater fish were reported to range from 50 to

200 ug mercury/kg body weight (Inskip and Piotrowski, 1985, as cited in HSDB,

1990b). A 1979 PDA survey detected a mean total mercury content of 830 ug

mercury/kg of net muscle tissue weight in swordfish (DiGuilio and Ryan, 1987,

as cited in HSDB, 1990b).

Mercury exposure for the general population has been estimated to be about 1

ug/day from air, less than 2 ug/day from water, and about 20 ug/day from food, °

but may be up to 74 ug/day depending upon the amount of fish in the diet o

/—-N (Klaassen et al., 1986). Other sources have indicated different amounts of .,
o
M
en
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mercury intake. For example, the average daily dietary intake of total mercury

was estimated to range from 2,000 to 7,000 ng/day (2-7 ug/day) for adults and

up to 1,000 ng/day (1 ug/day) for infants and toddlers (USEPA, 1984, as cited

in HSDB, 1990a). EPA estimated that large populations would be exposed to

approximately 0.1 ug/day from water; 2.8 to 7.9 ug/day through diet; and 1.6 to

3.2 ug/day from air, primarily due to indoor air exposures (EPA, 1980).

Assuming an ambient air level of 50 ng/nr, the average daily intake of

mercury vapor is estimated at 1 ug/day from inhalation (WHO, 1976, as cited in

HSDB, 1990a). Assuming an average ambient concentration of 7 ng/nr, the

average daily intake from air is estimated at 0.14 ug total mercury/day.

Assuming an average mercury concentration in fish of 0.4 ug/g and an average

concentration in other food of 0.004 ug/g, the average daily intake from food

is estimated at 16.3 ug total mercury/day (Bennett, 1986, as cited in HSDB,

1990b).

6. What happens to mercury in the body?

The chemical form of mercury determines how it enters, circulates, and is

eliminated from the body. The most important route of absorption for mercury

vapor is the respiratory tract, with approximately 80% of the amount inhaled

being absorbed (Casarett and Doull, 1986, as cited in HSDB, 1990a). The brain

is the target organ of inhaled mercury vapor (Patty, 1981, as cited in HSDB,

1990a). Because of its high fat solubility, mercury is rapidly circulated to

the brain as well as to the fetus (Casarett and Doull, 1986, as cited in HSDB,

1990a). Elimination of mercury after vapor exposure mainly is in urine and

feces. Small amounts are eliminated through sweat, tears, saliva, and breast o

milk and small amounts of vapor are also exhaled (Friberg, 1986, as cited in g

HSDB, 1990a).
o
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Ingested mercury is poorly absorbed (Gosselin, 1984, as cited in HSDB, 1990a).

Probably less than 0.01% is absorbed from the gastrointestinal tract (Casarett

and Doull, 1986 as cited in HSDB, 1990a). The highest concentrations of

inorganic mercury are found in the kidneys; these forms do not readily pass

into the brain or into the fetus, and are excreted in urine and feces (Goodman,

1985, as cited in HSDB, 1990a).

Methylmercury is absorbed and retained longer from water and food than

inorganic mercury (U.S. Dept. of Interior, 1987, as cited in HSDB, 1990b). The

central nervous system, including the brain, is the target of ingested

methylmercury (Clarkson, 1987, as cited in HSDB, 1990b). Ninety percent of

methylmercury is eliminated in feces (WHO, 1976, as cited in HSDB, 1990b).

7. What are the toxic effects of mercury? Can it cause cancer?

Exposure to mercury can produce a wide variety of effects, depending upon the

chemical form, the amount, and the route of absorption and elimination of the

particular mercury compound. The brain is the target organ of methylmercury

and, to a lesser extent, mercury vapor; the kidneys are the target organs of

inorganic mercury compounds. Short term inhalation of 1.2 to 8.5 mg/wr

mercury vapor produces coughing and difficulty breathing, leading to bronchitis

and pneumonia; long term inhalation produces central nervous system effects,

such as tremors or nervousness. Gingivitis (gum inflammation) is another sign

of mercury vapor poisoning. Dermatitis after skin contact also has been

reported to occur (Klassen, et al, 1986).

o
Accidental or intentional ingestion of inorganic mercury compounds has caused

o
abdominal cramps, diarrhea, and suppression of urine formation. Some inorganic 2
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compounds have caused ulcers and bleeding in the digestive tract after

f~*^ accidental or intentional poisoning. Individuals also have developed skin

sensitization reactions upon contact with the skin (Klassen, et al, 1986).

Organic mercury compounds can cause central nervous system effects and can

irritate the eyes, mucous membranes, and skin. Symptoms of poisoning from

short and long term exposures include numbness and tingling of the lips, hands,

and feet; muscular incoordination; difficulty speaking; tunnel vision; hearing

loss; and emotional disturbances. Methylmercury is the most hazardous form of

mercury because of its high stability, fat solubility, and chemical properties

that allow it to penetrate cell membranes (U.S. Dept. of Interior, 1987, as

cited in HSDB, 1990b). Severe poisonings have resulted in irreversible nervous

system disorders. Epidemics have been reported in Japan after ingestion of

methylmercury-contaminated fish and in Iraq after ingestion of methylmercury-
/***N contaminated bread made from wheat which was intended for planting and treated

with organic mercury fungicides (Marsh, 1987). Infants born to mothers who

ingested large amounts of methylmercury-contaminated fish were mentally

retarded and had cerebral palsy and suffered convulsions (USDHHS, 1978). The

earliest effects of methylmercury poisoning in humans have been observed at

blood concentrations between 200 and 500 ng mercury/mL (WHO, 1976, as cited in

IRIS, 1990b). Inorganic mercury and organic mercury have not been shown to

cause cancer in humans. There is inadequate evidence of the carcinogenicity of

inorganic mercury to animals (IRIS, 1990a).

8. Which groups face a special risk from exposure to mercury?

*a»o
Because of their developing neurological systems, fetuses, infants and children

o
/""^ are more susceptible than adults to the effects of mercury poisoning (USEPA, 2

to
o
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1985). Methylmercury has a pronounced toxic effect on developing fetuses; the

fetal brain is the most sensitive organ (NAS, 1978, as cited in HSDB, 1990b).
Although all forms of mercury cross the placenta to the fetus, there is a

tendency for organic mercury compounds to accumulate at higher levels in fetal

tissues than in maternal tissues. In addition, because mercury has been

reported in the breast milk of women who ingested methylmercury-contaminated

foods, neonatal exposure to mercury may be enhanced by nursing (Klaassen, et

al, 1986). Therefore, because of the sensitivity of the fetus to mercury,

especially methylmercury, pregnant women and women of child-bearing age should

avoid exposure to mercury (WHO, 1976, as cited in HSDB, 1990b). In addition,

persons with a history of allergies or known sensitivity to mercury, chronic

respiratory disease, nervous system disorders, or kidney disorders are at

increased risk from exposure to mercury compounds (NIOSH/OSHA, 1981, as cited

in HSDB, 1990a, b).

9. What is the fate of mercury in the environment?

Mercury is released to the environment from the natural degassing of the

earth's crust (WHO, 1976, as cited in HSDB, 1990a), from fossil fuel combustion

(Jonasson and Boyle, 1972, as cited in HSDB, 1990a) from emissions of volcanoes

and hot springs (Miller and Buchanan, 1979, as cited in HSDB, 1990a), from the

mining and refining of metal ores containing mercury (Jonasson and Boyle, 1972,

as cited in HSDB, 1990a), from the disposal of industrial and domestic

products, such as batteries, thermometers, and electrical switches (British

Dept. of the Environment, 1977, as cited in HSDB, 1990a) and from emissions of i-q

cement manufacturers (NRCC, 1979, as cited in HSDB, 1990a). Water-borne °

mercury pollution may originate in sewage, waste disposal, metal refining

operations, or from chlor-alkali plants (NRCC, 1979, as cited in HSDB, 1990a).

o
o
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o
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Inadequate and improper disposal of industrial mercury wastes increase air and

water mercury concentrations (Venugopal, 1978, as cited in HSDB, 1990a).

Microorganisms, in turn, including those in human fecal material (Hayes, 1982,

as cited in HSDB, 1990b), convert elemental mercury into methylmercury salt and

dimethylmercury (CHjHgCl) , which escape into the atmosphere. Most of these

reactions occur in sediments of river and ocean beds. The major source of

mercury contamination is disposal of industrial mercury wastes into water where

the wastes settle as sediment, only to be recycled into water and air

(Venugopal, 1978, as cited in HSDB, 1990a).

Mercury appears to bind to dissolved matter or fine particulates in water more

readily than to airborne dust particles or to river and lake bed sediment

particles. Mercury can be desorbed into water, transported by fine particles

or dissolved substances in water, and redeposited on the bed sediment (NRCC,

1979, as cited in HSDB, 1990a). All forms of mercury (metal, vapor, inorganic,

or organic) can be converted into methylmercury. Inorganic forms are converted

by natural microbial action in the upper sedimentary layers of sea or lake

bottoms (Friberg, 1986, as cited in HSDB, 1990a). In sludge from treated

sewage, for example, mercury is concentrated by a factor of several hundred to

several thousand over the levels initially present in raw sewage (NRCC, 1979,

as cited in HSDB, 1990a). Mercury accumulates and concentrates in the food

chain up to a concentration of 10,000 times that of water (Environment Canada,

1982, as cited in HSDB, 1990a). Fish can accumulate mercury to very high

levels because of rapid uptake and slow elimination. Predatory fish have

higher concentrations than do fish lower in the food chain. The residence time

in water is low; the half-life of mercury is approximately 1 year or more. §

Much of the mercury deposited on land by rainwash appears to re-vaporize within

one or two days, especially in areas substantially heated by sunlight (NRCC,

o
o

O
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o.
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1979, as cited in HSDB, 1990a). On the other hand, mercury is strongly
absorbed to soils and sediments and is desor5ed very slowly. For example,

mercury sprays failed to migrate more than two inches from the surface even

after several years (Ross and Stewart, 1972, as cited in MTTRA, 1986).

Volatilization of mercury from land and lakes has 5een estimated to increase

the airborne mercury concentrations over continental land masses by a factor of

45 (Miller and Buchanan, 1979, as cited in HSDB, 1990a).

Methylmercury is produced by biological activity on inorganic mercury in

sediments, rotten fish, and soil; biological activity on inorganic mercury

released from disposal of municipal wastes in sanitary landfills and subsequent

leaching from these sites; and from emissions from refuse incineration,

nonferrous and ferrous metal production, fossil fuel combustion, and

chlor-alkali industries. The production and destruction of methylmercury is

part of the biogeochemical cycle of mercury. In other words, where mercury is

found in the soil, methylmercury may also be found since it is both produced

and destroyed by natural bacterial processes upon mercury compounds. The same

process occurs in water. However, methylmercury is rapidly accumulated and

concentrated in fish, from both water and food, where the consumption of fish

and shellfish becomes the major source of exposure of humans to methylmercury

(HSDB, 19905).

10. Exposure and Biological Distribution

Routes of Exposure

o
Exposure to mercury can occur through ingestion, inhalation, or dermal 2

contact. Because of mercury's ability to bioaccumulate and bioconcentrate in ^
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fish and seafood, the principal route of human exposure is through the diet

(USEPA, 1984, as cited in HSDB, 1990a). Drinking water appears to be a less

important source of exposure than food. When mercury levels exceed 5 ug/L of

drinking water, however, water exceeds food as the predominant source of

mercury exposure (USEPA, 1985). Mercury's volatilization from natural sources

and human-generated releases into the atmosphere permit opportunities for

inhalation exposure. Dermal exposure may occur through direct contact with

mercury compounds or following exposure to mercury vapor (Grant, 1986, as cited

in HSDB, 1990a).

Pharmacokinetics

Absorption

Although the greatest exposure to mercury is through food, the greatest

mercury absorption is through the respiratory tract. The percent

deposition and retention of mercury vapor in humans is reported to be very

high, i.e. 80% (Casarett and Doull, 1986, as cited in HSDB, 1990a).

Mercury vapor inhaled by cattle and sheep is presumably absorbed by the

respiratory tract and other mucous membranes (Clarke, 1981, as cited in

HSDB, 1990a). Inorganic mercury compounds appear to be less well absorbed

by the respiratory tract. Inhalation of inorganic mercury ranging from

2.91 to 26.18 mg/m^ resulted in an average of 24% absorption by the

lungs (Browing, 1969, as cited in HSDB, 1990a).

Ingested metallic mercury is very poorly absorbed from the gastro-
**

intestinal tract, i.e., less than 0.01% (Casarett and Doull, 1986, as §

cited in HSDB, 1990a). Because of poor absorption, oral doses of 100 to 0o
500 grams have been administered to humans with little effect (NRC, 1977, ^

x>oNJ
Nj
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as cited in HSDB, 1990a). Although the degree of skin absorption in

humans in unknown (Casarett and Doull, 1986, as cited hi HSDB, 1990a),

mercury metal in contact with rabbit conjunctivae has been shown to be

absorbed and excreted in urine (Grant, 1986, as cited in HSDB, 1990a).

Methylmercury is absorbed more efficiently than inorganic mercury from

water, and probably from food, and is retained longer regardless of route

exposure (US Dept. of Interior, as cited in HSDB, 1990b).

Distribution

Once absorbed, lipid-soluble mercury vapor (Hg") is selectively

distributed to the brain as elemental mercury where susbsequent

oxidization to Hg + ^ causes its retention. A similar selective

distribution occurs in the fetus (Casarett and Doull, 1986, as cited in

HSDB, 1990a). Elemental mercury (Hg^) is transported in red blood

cells; ionic mercury (Hg"1"^) is transported in plasma (Hayes, 1982, as

cited in HSDB, 1990a). Distribution of radiolabeled mercury appeared

complete within 24 hours for most regions of the body, except the head,

where peak radioactivity was not attained until two to three days later

(USEPA, 1984, as cited in HSDB, 1990a). Elemental mercury moves readily

across the placenta and into fetal tissue. Regardless of the chemical

form administered, however, fetal tissues attain concentrations at least

equal to those of the mother (Casarett and Doull, as cited in HSDB,

1990a).

Inorganic mercury has a markedly nonuniform distribution after absorption, °

with the highest concentration and retention in the kidneys. §i—<
Concentrations of inorganic mercury are similar in whole blood and

o
u>
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plasma. Inorganic mercury compounds do not readily cross the blood-brain

,/""*"•".. barrier or the placenta (Goodman, 1985, as cited in HSDB, 1990).

Methylmercury can permeate cell membranes (Venngopal, 1978, as cited in

HSDB, 1990b), is distributed to a wide variety of organs, and has an

affinity for the brain, especially the posterior cortex (Klaassen, et al.,

1986). The developing nervous system is especially susceptible to damage

by methylmercury (Clarkson, 1987, as cited in HSDB, 1990b).

Metabolism

In the brain, elemental mercury (Hg") is oxidized to the mercuric ion

(Hg+2). The oxidative process is enzyme-mediated, with the catalase

complex being the most likely site of oxidation (Casarett and Doull, 1986,

as cited in HSDB, 1990a). Mercury vapor metabolism in guinea pig fetuses

is different from that in mothers following prenatal exposure to mercury

/""̂  vapor. Mercury vapor is most likely oxidized in the fetal liver to ionic

mercury (Yoshida et al, 1986, as cited HSDB, 1990a).

Because the mercuric ion (Hg4^) can be methylated by both aerobic and

anaerobic bacteria, intestinal flora methylate mercury and can contribute

substantially to the methylmercury burden in humans (Hayes, 1982, as cited

in HSDB, 1990b). Methylmercury is the most stable of the organic mercury

compounds in vivo (WHO, 1976, as cited in HSDB, 1990b).

Excretion

After exposure, elimination of mercury vapor occurs mainly by excretion of

mercuric mercury (Hg"1"^) in urine and feces. Small quantities of vapor °

are excreted from the lungs of laboratory animals. Other excretion routes o

/ — "v are salivary, lacrimal, sweat, and mammary glands. The rate of excretion ^
o
KJ
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is dose-dependent and varies among species. More mercuric mercury is

excreted in urine at higher exposure concentrations. Data from human

studies indicate that the bulk of mercury is excreted with a biological

half-life of 60 days. However, mercury accumulated within the brain is

slowly eliminated with a biological half-life which may exceed a year

(Friberg, 1986, as cited in HSDB, 1990a).
I

Fecal elimination accounted for 90% of the total mercury elimination in

volunteers given a single dose of methylmercury (WHO, 1976, as cited in

HSDB, 1990b). The elimination of organic mercury compounds from the body

is lower than for inorganic mercury compounds (Kirk-Othmer, 1978, as cited

in HSDB, 1990b). After single intravenous administration of methylmercury

chloride to C57BL/6N and BALB/CA mice, males showed significantly higher

mercury levels in urine than females; no significant difference was found

in fetal mercury concentrations 24 hours post injection (Hirayama and

Yatsutake, 1986, as cited in HSDB, 1990b).

The biological half-life of methylmercury in blood is 120 days. The

half-life is higher relative to inorganic mercury because of reabsorption

from the intestines of methylmercury excreted into the digestive tract

with bile (Venugopal, 1978, as cited in HSDB, 1990b). Administration of

methylmercury to humans indicated that the whole-body half-life varied

between 60 and 80 days. Persons with Minamata poisoning in Japan had a

wider range of half-lives: 37 to 137 days in whole blood (NRCC, 1978, as

cited in HSDB, 1990b).
"3
»
O

11. Key Toxicological Studies
o
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Acute Toxicity

Most of the information concerning acute toxicity of mercury is derived from

humans following accidental or intentional ingestion of inorganic mercury salts

or accidental or workplace exposure to mercury vapor. The lexicological

properties of mercury are determined by the molecular structure of the compound

to which a person is exposed, its stability in the body, and its route of

biotransformation and excretion. Each mercury compound has its own toxicology

relative to dose-effect and dose-response relationships (Friberg,1986, as cited

in HSDB, 1990a).

Accidental or intentional ingestion of mercury has caused severe abdominal

cramps, bloody diarrhea, and suppression of urine formation. Accidental or

intentional ingestion of mercuric salts, e.g., mercuric chloride, has resulted

in corrosive ulceration, bleeding, and necrosis of the gastrointestinal tract,

followed by shock and circulatory collapse. Mercurous compounds are less

corrosive and less toxic because of lower solubility (Klaassen et al, 1986).

Acute exposure to mercury vapor primarily affects the lungs in the form of

acute interstitial pneumonitis, bronchitis (Sittig, 1981, as cited in HSDB,

1990a). Acute intoxication from inhalation of mercury vapors in high

concentrations was once common among workers who extracted mercury from its

ores. Symptoms included metallic taste, nausea, abdominal pain, vomiting,

diarrhea, and headache. After a few days, salivary glands swelled, stomatitis

and gingivitis developed, and a dark line of mercury sulfide formed on inflamed

gums. Teeth became loose; in some instances ulcers formed on the lips and

cheeks. In milder cases, recovery occurred within 10-14 days, but in other »

cases, chronic poisoning developed. Some acute cases have resulted following 0
., o

exposure to vapor concentration of 1.2 to 8.5 mg/nr (Patty, 1981, as cited in M

M
O
\><y\
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HSDB, 1990a). A report of a 54-year old man exposed to unspecified high levels

of mercury vapor resulted in a urine concentration of 100 ug/L and a

neurological syndrome which disappeared after urinary mercury returned to

normal (Adams et al., 1983, as cited in HSDB, 1990a).

Many mercury compounds are irritating to the skin and may produce dermatitis

with or without vessication. Contact with the eyes causes ulceration of the

conjunctiva or cornea (Gosselin, 1984, as cited in HSDB, 1990a). Contact

dermatitis has been reported from mercury amalgam fillings, and mercury skin

sensitivity has been reported among dental students (Patty, 1981, as cited in

HSDB, 1990a). After topical application of inorganic mercury compounds to skin

and mucous membranes, typical manifestations are erythemas and contact

dermatitis. Acrodynia, or "pink disease," is a hypersensitivity found in

children between four months and four years of age, characterized by a general

rash on the body. Acrodynia cases usually had increased levels of mercury in

urine (above 50 ug/L (Friberg, 1986, as cited in HSDB, 1990a). The acute

lethal dose in humans is 0.04-2.2 mg% or 4-22 ug/mL (Winek, 1985, as cited in

HSDB, 1990a). Mercury vapor is extremely toxic to sheep and cattle and causes

dyspnea and coughing, nasal discharge, fever, loss of appetite, dermatitis and

nephritis (Clarke, 1981, as cited in HSDB, 1990a).

Methylmercury affects the central nervous system, especially the sensory,

visual, and auditory areas of the brain; the most severe effects lead to

widespread brain damage, resulting in mental derangement, coma, and death (U.S.

Dept. of the Interior, 1987, as cited in HSDB, 1990b). Neurotoxicity has been

observed from indirect methylmercury intoxication by eating pork raised on £
o

contaminated feed. Fatal cases of Minamata disease indicate that at oo
concentrations of methylmercury greater than 8 ug mercury/g of wet brain f-J

O
N)
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tissue, equivalent to 60 mg in the human body, overt neurotoxicity appears in

adults. A fatal ingested dose in adults is 1 mg of mercury/day over a period

of several weeks (Venugopal, 1978, as cited in HSDB, 1990b). The lethal blood

level of organic mercury has been reported at >0.06 mg% or >0.6 ug/mL (Winek,

1985, as cited in HSDB, 1990b). When deposited on the skin, methylmercury

compounds give no warning. If contact is maintained, second degree burns can

result. Sensitization may also occur (Sittig, 1981, as cited in HSDB, 1990b).

Skin irritation, blistering, or other dermatitis can occur with or without

systemic illness (Hayes, 1982, as cited in HSDB, 1990b).

Subchronic Toxicity

The most extensive episode of mercury poisoning occurred in Iraq during 1971

and 1972 when methylmercury poisoning resulted from the ingestion of

contaminated bread made from cereal grains treated with alkyl mercury

fungicides. The average period of consumption was from 43 to 68 days. The

mean methylmercury content in wheat was 7.9 mg/kg. Approximately 6,000

hospital admissions and 500 deaths were reported. In the most severely

affected group, the highest daily intake was 130 ug of mercury/kg (WHO, 1976,

as cited in HSDB, 1990b).

Chronic Toxicity

The most consistent and pronounced effects of chronic exposure to mercury vapor

are upon the central nervous system, particularly the brain; effects are

neurological and psychiatric (Goodman, 1985, as cited in HSDB, 1990a). Four

major signs of mercury poisoning are seen: gingivitis, excessive salivation,

increased irritability, and muscular tremors. Rarely were all four effects »

observed in an individual case (Sittig, 1981, as cited in HSDB, 1990a).

Although proteinuria may occur (Klaassen et al, 1986) the degree of potential
oo

too
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renal damage following chronic mercury vapor exposure is unknown. Severe

nephrotic changes have been reported among patients exposed to a combination

of mercury dust and vapor, but not among those exposed to vapor only (Friberg,

1986, as cited in HSDB, 1990a).

Chronic exposure to inorganic mercury compounds cause gingevitis, stomatitis,

and excessive salivation. Mercurialentis (a colored reflex from the lens) is

also observed, but does not indicate intoxication. Anorexia, weight loss,

anemia, and muscular weakness are also associated with chronic exposure

(Goodman, 1985, as cited in HSDB, 1990a).

The primary target of chronic exposure to methylmercury is the brain. Severe

poisoning may produce irreversible brain damage resulting in the loss of higher

functions. The effects of chronic poisoning are progressive. In the early

stages, fine tremors of the hands, and in some cases, tremors of the face and

arms are observed. With continued exposure, tremors increase in severity and

become convulsive; slurred speech and difficulty in pronunciation may also

occur. Unsteady gait and spastic movements can lead to severe atopia of the

arms and legs. Sensory disturbances, including tunnel vision, blindness, and

deafness, are common (Sittig, 1981, as cited in HSDB, 1990b). The most severe

effects lead to widespread damage, resulting in mental derangement, coma, and

death (U.S. Dept. of the Interior, 1987, as cited in HSDB, 1990b).

Two methylmercury poisoning epidemics occurred in Minamata Bay and Niigata,

Japan, from 1953 to the early 1960s. These epidemics were caused by the

industrial release of methylmercury and other mercury compounds into £j
o

neighboring waters, followed by the ingestion of mercury-contaminated fish.
o

The median total mercury in fish was estimated between 10 to 11 mg/kg fresh 2
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weight. By 1974, 1,200 cases of methylmercury poisoning were identified, of

which 55 were fatal. The highest mercury concentrations were found in blood

and hair (WHO, 1976, as cited in HSDB, 1990b). Exposure to methylmercury is

particularly insidious for two reasons: (1) long latency periods of up to six

months between onset of exposure and recognition of symptoms has resulted in

exposing large numbers of victims to toxic levels (in excess of 300 g/day) for

relatively long periods following ingestion of methylmercury-contaminated food;

and (2) nonspecific signs and symptoms resembling those exhibited by other

diseases means that adverse effects may not be recognized as related to
methylmercury exposure (USEPA, 1985).

The earliest effects in humans occur at blood concentrations between 200 and

500 ng of mercury/mL, for both pre- and postnatal exposures. Blood

concentrations correspond to body burdens of 30 to 50 mg mercury/70kg adult,

and are equivalent to intakes of 3 to 7 ug/kg/day (WHO, 1976 as cited in IRIS,

1990a).

Available data indicate that methylmercury is the most chronically toxic of the

mercury compounds tested (USEPA/OWRS, 1986, as cited in HSDB, 1990b).

Methylmercury's toxicity results from its high stability, lipid solubility, and

possession of ionic properties that lead to a high ability to penetrate cell

membranes (U.S. Dept. of the Interior, 1987, as cited in HSDB, 1990b).

Carcinogeni city

No studies evaluating the carcinogenic potential of metallic, inorganic, or *j
P3

organic mercury in humans were available in HSDB or IRIS. The U.S. °
o

Environmental Protection Agency (USEPA) has categorized inorganic mercury as a 3

category D - not classifiable as to human carcinogenicity based on the
o
00o
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unavailibility of human evidence and inadequate animal and supporting data

(IRIS, 1990a). Methylmercury has not been evaluated by the USEPA for evidence

of human carcinogenic potential (IRIS, 1990b). No classification of the

carcinogenicity of metallic mercury was found.

Mutagenicity

Workers exposed to mercury vapor had an increased frequency of aneuploidy in

lymphocytes (Friberg, 1986, as cited in HSDB, 1990a). Workers exposed to

metallic mercury or mercury amalgams had a significantly increased incidence of

lymphocytic aneuploidy, but not structural chromosomal aberrations, relative to

controls (NRCC, 1979, as cited in HSDB, 1990a).

Syrian hamsters exposed to 10 mg methylmercury/kg chloride had a significantly

increased incidence of hyperploid and hypoploid oocytes relative to negative

controls (Maihles, 1983, as cited in HSDB, 1990b). Methylmercury chloride

administered in the dust to Drosophila melanogaster at 5 mg/L induced

chromosomal nondisjunction. Methylmercury produced small increases in the rate

of point mutations (Ramel, 1972, as cited in HSDB, 1990a).

Developmental and Reproductive Toxiciry

Infants born to mothers who ingested large amounts of methylmercury-contamin-

ated fish were mentally retarded and had cerebral palsy with convulsions

(USDHHS, 1978). Severe cerebral effects have been seen in infants born to

mothers who had ingested large amounts of methylmercury-contaminated fish

(Sittig, 1981, as cited HSDB, 1990b). Mental retardation has been found in 3o
children whose mothers had hair mercury concentrations as low as 18 ppm.

o
Because of their developing neurological systems, fetuses and infants are M

O
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apparently more susceptible to the effects of mercury than adults (USEPA,

1985).

Methylmercury has been shown to cause congenital malformations in mice

following injection of 30 mg/kg of methylmercury chloride into mice from days 6

through 13 of gestation. Treatment after day 7 was associated with a high

incidence of cleft palate and hydrocephalus (Shepard, 1986, as cited in HSDB,

1990b).

Sprague-Dawley rats given 0 or 2.5 ppm methylmercury in drinking water on day 2

of gestation throughout lactation to the time of sacrifice resulted in no gross

evidence of maternal toxicity and no gross malformations in pups. Treated

litters showed increased pup mortality 48 hours postpartum. Mercury levels in

pup livers were significantly different from maternal values at 6, 12, and 18

days postpartum. Significant reductions in body weight and cerebellar weight

were observed relative to controls (Howard et al, 1986, as cited in HSDB,

1990b).

Macaca fascicularis females were treated with 0, 50, or 90 ug/kg/day of

methylmercury hydroxide 124 days and then time-mated to nontreated males.

Reproductive failure measured as nonconception and abortion were related to

significantly higher blood concentrations in treated females. None exhibited

signs of methylmercury toxicity during breeding or pregnancy. Daily treatment

with 90 ug/kg/day for one year produced signs of maternal toxicity in 4 of 7

females. Toxicity was related to increased maternal size, duration of

methylmercury treatment, and blood concentration of 2.3 to 2.8 ppm (Burbacher ^

et al, 1984, as cited in HSDB, 1990b).
o
o
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12. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS. 1980b):

Methylmercury

Route of Exposure: Oral

Chronic RfD (mg/kg/day): 0.0003

Confidence Level: Medium

Critical Effect: CNS effects

RfD Basis/RfD Source: Human poisonings/IRIS, 1990b

Uncertainty Factor: 10

Modifying Factor: 1

Health Hazard Assessment for Varied Exposure Durations (USEPA, 1987):

Inorganic Mercury

Drinking Water
ODW Health Advisory Equivalent Level (mg/L) Uncertainty Factor

1-day 1.58
10-day 1.58
Longer-term 1.58

estimated)
estimated)
estimated)

Lifetime 1.1 (estimated) 1,000

Carcinogenicity Assessment for Lifetime Exposure:

Inorganic Mercury (IRIS, 1990a)

Weight of Evidence Classification - D; not classifiable as to human

carcinogenicity. 2
o
o
o
I-J
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Basis - No human data are available. Animal and supporting data are

inadequate.

Methylmercury has not been evaluated by USEPA for evidence of human

carcinogenic potential (IRIS, 1990b).

13. Regulations Applicable to Mercury

QSHA

Transitional Limits (Ref. 54 FR 2332, 1/19/89)

Permissible Limits of Exposure (PEL) in workplace air:

Time-weighted average (TWA) (8 hr/day, 40 hr/week)

Aryl and Inorganic Mercury:

Mercury Vapor:

Methylmercury:

Ceiling Concentration:
••>

Aryl and Inorganic Mercury: 0.1 mg/mj

Mercury Vapor: 0.1 mg/nr

Methyl Mercury: 0.1 mg/m^

Maximum Peak:

Aryl and Inorganic Mercury:

Mercury Vapor:

Methylmercury: •*,
ioo

o
O
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Final Rule Limits:

/—*v Time-weighted average (TWA) (8 hr/day, 40 hr/week):

Aryl and Inorganic Mercury:

Mercury Vapor: 0.05 mg/nr; prevent skin absorption

Methylmercury: 0.01 mg/nr; prevent skin absorption

Short term exposure limits (STEL):

Aryl and Inorganic Mercury:

Mercury Vapor:

Methylmercury: 0.03 mg/nr; prevent skin absorption

Ceiling Concentration:

Aryl and Inorganic Mercury: 0.1 mg/nr; prevent skin absorption

Mercury Vapor:

/—v Methylmercury:

EPA ODW

Maximum Contaminant Level (MCL) in drinking water (reference 40 FR 141, 7/1/87,

as cited in HSDB, 1990a,b):

Total Mercury: 0.002 mg/L

EPA OWRS

Toxic pollutant designated persuant to Section 307 (a)(l) of the Clean Water

Act; subject to effluent limitations (reference 40 FR 401.15, 7/1/87, as cited

in HSDB, 1990a,b):

Total Mercury:
'n»o

/"»-, EPA OERR §
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Reportable Quantity (RQ) (Ref. 50 FR 13456,4/4/85, as cited in HSDB, 1990a):

Inorganic Mercury: 1 Ib (0.454 kg)

Methylmercury:

EPA QSW

Discarded commercial chemical products, off-site specification species,

container residues, and spill residues:

Listing as toxic waste (reference 40 FR 261.33, 7/1/87, as cited in HSDB,

1990a):

Mercury:

Listing as hazardous waste:

Mercury (reference 40 FR 261.24, 7/1/87, as cited in HSDB, 1990a):

Methylmercury (reference 40 FR 261.24, 7/1/87, as cited in HSDB, 1990):

EPA OAOPS

National Emission Standards for Mercury:

Emissions from mercury ore processing facilities and mercury cell

chlor-alkali plants (total mercury): 2,300 g Hg maximum per 24 hour

period (reference 40 FR 61.52a, 7/1/87, as cited in HSDB, 1990a)

Emissions from sludge incineration plants, sludge drying plants, or a

combination of these that process wastewater treatment plant sludges

(total mercury): 3,200 g Hg maximum per 24 hour period (reference 40 FR

61.52D, 7/1/87, as cited in HSDB, 1990b)

/"****'•, O
' • O
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PDA

Permissible level in color additives (total mercury): 1.0 ppm (reference 21 FR

74.102; 21 FR, 74.203; 21 FR, 74.705, 4/1/88)

Action level in fish (methyl mercury only): 1.0 ppm (reference Food Chemical

News, as cited in HSDB, 1990b)

Permissible level in bottled water (total mercury): 0.002 mg/L (reference 21 FR

103.35, 4/1/88, as cited in HSDB, 1990a,b)
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Toxicological Profile for Methyl Ethyl Ketone
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TOXICOLOGICAL PROFILE FOR METHYL ETHYL KETONE

/*««v
1. What is Methyl Ethyl Ketone?

General Description

Methyl ethyl ketone (MEK) is a colorless liquid with an acetone-like odor

(sweet, pleasant, and pungent). It is also known as 2-butanone, 3-butanone,

and methyl acetone (HSDB, 1990).

Chemical and Physical Properties

Listed below is more specific chemical and physical information to help better

identify this substance:

Chemical Identifiers

a. CASNo.: 78-93-3

b. Hazardous Substance Databank No.: 99

c. Molecular Formula: C^gO

d. Molecular Weight: 72.1

Physical Properties

a. Color/Form: colorless liquid (Sax, 1984, as cited in HSDB, 1990)

b. Odor: sweet, pleasant, pungent (Chris, 1984-5); acetone-like (Merck,

1983, as cited in HSDB, 1990)

c. Odor Threshold: low 0.7375 mg/cu m, high 147.5 mg/m3 (Ruth, 1986,

as cited in HSDB, 1990)

d. Melting Point: -86.3° C (Weast, 1986-7, as cited in HSDB, 1990) g

e. Boiling Point: 79.6° C (Weast, 1986-7, as cited in HSDB, 1990)

f. Flash Point: -9° C (NFPA, 1986, as cited in HSDB, 1990)
o
o
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g. Vapor Pressure: 77.5 mm Hg at 20° C (ACGIH, 1986, as cited in HSDB,

1990)

h. Vapor Density: 2.41 (air= 1) (Browning, 1965, as cited in HSDB, 1990)

i. Specific Gravity: 0.805 @ 20° C/4° C (Weast, 1986, as cited in HSDB,

1990)

j. Solubility in Water: 353 g/L @ 10° C (Verschueren, 1983, as cited in

HSDB, 1990)

k. Solubility in Organic Solvents: soluble in alcohol, ether, acetone,

and benzene (Weast, 1988, as cited in HSDB, 1990)

1. Log Octanol/Water Partition Coefficient: 0.26-0.29 (Hansch, 1979, as

cited in HSDB, 1990)

2. What are the sources of MEK in the environment?

MEK is a naturally occurring substance released from volcanoes, forest fires,

products of biological degradation, and is a natural component of some foods

(Graedel et al., 1978 and Lande et al., 1976, as cited in HSDB, 1990).

Released into the environment as a result of emissions from its use as a

solvent for lacquers, adhesives, rubber cement, printing inks, paint removers,

and cleaning solutions, a catalyst; a carrier; and may be released from waste

water resulting from these uses. Other human generated sources include stack

emissions, fugitive emissions and waste water related to its production,

storage, transport, and disposal. Fumes from combustion processes, such as

gasoline exhaust and cigarette smoke also result in releases of MEK

(Kirk-Othmer, 1981, Graedel, 1978, Grosjean, 1982, Verschueren, 1983 and Lande

et al., 1976, as cited in HSDB, 1990).
o

o
o
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3. How much MEK is produced and used?

U.S. MEK production in 1986 was 671 million pounds (USITC, 1985, as cited in

HSDB, 1990). U.S. imports of MEK in 1986 were 52 million pounds (Bureau of the

Census, 1986, as cited in HSDB, 1990).

4. How are people usually exposed?

Humans will primarily be exposed to MEK from inhalation and dermal contact in

occupational settings, especially in the coatings industry, where it is the

most common solvent. Since MEK is a natural component in food, ingestion of

food items is also a source of exposure. NIOSH has estimated that over 3

million workers are exposed to MEK. The general population is exposed to MEK

in the atmosphere from auto exhaust, solvents, tobacco smoke, and from dermal

contact with consumer products containing MEK as a solvent. High atmospheric

MEK levels are associated with photochemical smog, although it is generally

absent from ambient air. It is formed as a result of the natural

photooxidation of olefinic hydrocarbons released by automobiles (HSDB, 1990).

5. To how much MEK are people typically exposed?

In a Federal study of drinking water, MEK was detected in less than 5% of the

samples (AWWA, 1982, as cited in HSDB, 1990). MEK has been detected in rain in

Japan, but not at 5 sites in California (Grosjean and Wright, 1983, as cited in

HSDB, 1990). MEK has been detected in gasoline exhaust at levels of less than

0.1-1.0 ppm (Verschueren, 1983, as cited in HSDB.1900) and in cigarette smoke £
o

at 50 ppm (Lande et al., 1976, as cited in HSDB, 1990). MEK has been detected
Ooin Swiss cheese at 0.3 ppm, and in roasted barley, honey, chicken, oranges, M
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black tea, and rum (Lande et al, 1983, as cited in HSDB, 1990). It has been

detected in nonalcoholic beverages at 70 ppm, ice cream and ices at 270 ppm,

candy at 100 ppm, and baked goods at 100 ppm (Fenaroli, 1975, as cited in

HSDB, 1990). Also, when 32 samples of southern peas were analyzed for

volatiles MEK was found in all samples at a mean concentration of 151 ±. 80 ppb

with a range of 74-390 ppb (Fisher et al., 1979, as cited in HSDB, 1990). The

US Environmental Protection Agency (EPA) has defined an acceptable daily intake

from oral exposure of 3.2 mg of MEK per day (USEPA, 1988, as cited in HSDB,

1990). Average daily intakes from breathing MEK during photochemical smog

episodes are 0 to 825 ug, assuming 0 to 1 ppb MEK in the air (HSDB, 1990).

6. What happens to MEK in the body?

Ketones are readily absorbed through the intact skin and are usually rapidly

excreted in expired air (Encyclopedia of Occupational Health & Safety, 1983, as

cited in HSDB, 1990). Measurable (2.54 - 13 ug/L) quantities of MEK appeared

in expired air of adult humans 3 minutes after dermal exposure to 100 ml

applied to 91.5 sq cm of skin (Wurster, 1965, as cited in HSDB, 1990). MEK

appears to be more soluble in heart and muscle tissue than lung tissue or fat

(Perbellini, 1984, as cited in HSDB, 1990). Four hours after rats recieved MEK

orally, MEK and the following metabolits were identified in their blood:

2-butanol, 3-hydroxy-2-butanone, and 2,3-butanediol (Dietz and Traiger, 1979,

as cited in HSDB, 1990).

7. \Vhat are the toxic effects of excess MEK? Can it cause cancer?
**»too

MEK is more irritating than acetone. The vapor is irritating to mucous
o

membranes and conjunctiva at 200 ppm for 15 minutes (Gosselin, 1984, as cited *-
NJo*.**
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in HSDB, 1990). Acute exposure can cause central nervous system (CNS)

depression and other nerve dysfunctions, fatigue, headache, nausea, sleep
disturbance, and alteration of memory (Bang, 1984, as cited in HSDB, 1990). No

untoward effects have been reported for chronic exposure at low

concentrations. Prolonged exposure to the skin may defat the skin and produce

dermatitis (Patty, 1981, as cited in HSDB, 1990). MEK has not been shown to

cause cancer in humans.

8. Which groups face a special risk from exposure to MEK?

Although no special risk groups have been identified, workers have the greatest

opportunity for exposure to MEK.

9. What is the fate of MEK in the environment?

If released to soils, MEK will both volatilize and leach into the ground. The

degradation of MEK in soils is unknown. If released to water, MEK will

evaporate into the atmosphere with estimated half-lives of 3 and 12 days in

rivers and lakes, respectively. It will biodegrade slowly in fresh and salt

water. No information is available regarding its fate in groundwater. MEK does

not readily adsorb to sediment. When released into the atmosphere, MEK will

degrade by reaction with photochemically produced hydroxyl radicals. Under

photochemical smog conditions it may degrade slightly faster (HSDB, 1990).

10. Exposure and Biological Distribution

Jo
Routes of Exposure °

Exposure to MEK can occur through inhalation, ingestion, or dermal contact. It o
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is produced industrially by stack emissions, and is used as a solvent. The

general population is exposed to MEK in the atmosphere from auto exhaust,

solvents, tobacco smoke, and from dermal contact with consumer products

containing MEK as a solvent.

Pharmacokine tics

Absorption

Ketones are readily absorbed through intact skin and are usually rapidly

excreted in expired air (Encyclopedia of Occupational Health & Safety,

1983, as cited in HSDB, 1990).

Distribution

MEK is distributed throughout the body rapidly following inhalation or

dermal exposure. (Encyclopedia of Occupational Health & Safety, 1983, as

cited in HSDB, 1990). MEK appears to be more soluble in heart and muscle

tissue than in lung tissue or fat (Perbellini, 1984, as cited in HSDB,

1990).

Metabolism

MEK has been shown to increase glucuronide output; rabbits receiving it

have excreted the glucuronide of 2-butanol in their urine. MEK also

occurs in normal human urine and is thought to have a dietary origin;

however, its more probable precursor is alpha-methlyacetoacetic acid, MEK

has been shown to be reduced in the body with only 30-40% eliminated in ^

expired air (Browning, 1965, as cited in HSDB, 1990). Four hours after
o

rats were given a single oral dose of MEK, their blood contained MEK, 3

to
o
*>>
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2-butanol, 3-hydroxy-2-butanol, and 2,3-butanediol (Dietz and Traiger,

1979, as cited in HSDB, 1990).

Excretion

Ketones are rapidly excreted in expired air following dermal contact,

inhalation or ingestion (Encyclopedia of Occupational Health & Safety,

1983, as cited in HSDB, 1990).

11. Key lexicological Studies

Acute Toxicity

In humans, acute toxicity associated with exposure to MEK includes dermatitis

and irritation to eyes and nose. Acute exposure can cause CNS depression and

other nerve dysfunctions, fatigue, headache, nausea, sleep disturbance, and

alteration of memory (Bang, 1984, as cited in HSDB, 1990).

In inhalation studies, exposure of rats to 4000 ppm MEK for 2 hours resulted in

the death of 4 of 6 animals. Three of six rats exposed to 8000 ppm died in 8

hours; exposure to 10,000 ppm for 1 hour produced eye and nose irritation.

Guinea pigs exposed to 3300 ppm for 13.6 hours showed no signs of

intoxication. Exposure to 10,000 ppm for a similar period produced irritation

of the eyes and nose within 4 minutes and CNS depression after exposure for 4

to 5 hours. Exposure to 33,000 ppm for 200 minutes produced CNS depression and

death; exposure to 200,000 ppm resulted in CNS depression after 10 minutes

(Patty, 1981, as cited in HSDB, 1990).

Subchronic Toxicity

No pertinent data regarding human or animal subchronic oral toxicity were
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available (USEPA, 1984). Male and female rats exposed to concentrations of 0,
1250, 2500, or 5000 ppm in air 6 hours/day, 5 days/week, for 90 days exhibited

increased SGPT activity at 5000 ppm suggesting a NOAEL of 2500 ppm. Other

studies using doses less than this showed no adverse effects (USEPA, 1984).

Dermal data were not available.

Chronic Toxicity

Data regarding chronic oral, inhalation, or dermal toxicity of MEK to humans or

animals were not available in HSDB or IRIS.

Carcinogenic! ty

Neither human nor animal data to assess the carcinogenicity of MEK were

available in HSDB or IRIS. MEK has not been evaluated by the USEPA for

evidence of human carcinogenic potential.

Mutagenicity

Data regarding the mutagenicity of MEK were not available in HSDB or IRIS.

Developmental and Reproductive Toxicity

Pregnant Sprague-Dawley rats were exposed by inhalation to MEK at levels of

1,000 or 3,000 ppm for 7 hours/day on days 6-15 of gestation. No maternal

toxicity was observed at either level. Decreased fetal body weight and crown

rump length were seen at the lower but not the higher dose. At 1,000 ppm, a

significant increase in litters having fetuses with skeletal abnormalities was

observed. At 3,000 ppm, a significant increase in litters having fetuses with

gross external abnormalities or internal soft-tissues anomalies was seen
"3

(Schwetz et al., 1974,as cited in USEPA, 1984). o

o
o
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12. Risk Assessment

Chronic Health fjajfard Assessment for Noncarcinogenic Effects (IRIS, 1990):

Route of Exposure: Oral

Chronic RfD (mg/kg/day): 0.05

Confidence Level: Medium
Critical Effect: NOAEL

RfD Basis/RfD Source: Inhalation/IRIS, 1990

Uncertainty Factor: 1,000

Modifying Factor: 1

Carcinogenicity Assessment for Lifetime Exposure (IRIS, 1990):

Weight-of-Evidence classification -- D; not classifiable as to human

carcinogenicity.

Basis: no human carcinogenicity data and inadequate animal data.

13. Regulations Applicable to MEK

OSHA

Transitional Limits (reference 52 FR 2332 1/19/89):

Permissible Exposure Levels (PEL) in workplace air:

Weighted Average (TWA) (8 hr/day, 40 hr/week): 200 ppm (590 mg/m3)

Ceiling Concentration: -

Maximum Peak: -

o
O

o
it*.
to
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Final Rule Limits
Time-Weighted Average (TWA) (8 hr/day, 40 hr/week): 200 ppm (590 mg/m3)

Short-term exposure limit (STEL): 300 ppm (885 ug/m3)

Ceiling Concentration: -

EPA OERR

Reportable Quantity: 5000 Ib. (IRIS, 1990)

EPA QAOPS

National Emissions Standard (reference 40 CFR 60.489 [7/1/87] as cited in HSDB,

1990.)

Best available technology required in newly constructed, modified or

reconstructed synthetic organic processing units

EPA OSW

Discarded commercial chemical products, off-site specification species,

and spill residues (reference 40 CFR 261.33 [7/1/88] as cited in HSDB,

1990).

Listing as a hazardous waste: MEK
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TOXICOLOGICAL PROFILE FOR METHYL ISOBUTYL KETONE

1. What is Methyl I so butyl Ketone?

General Description

Methyl isobutyl ketone (MIBK) is a colorless liquid with a pleasant odor. It

is also known as hexone, isobutyl methyl ketone, isopropylacetone,

2-methyl-4-pentanone, 2-methylpropyl methyl ketones, and MIBK.

Chemical and Physical Properties

Listed below is more specific chemical and physical information to help better

identify this substance:

Chemical Identifiers

a. CASNo.: 108-10-1

b. Hazardous Substances Databank No.: 148

c. Molecular Formula: C^H^O

d. Molecular Weight: 100.16

Physical Properties

a. Color/Form: Colorless liquid (Merck 1983, as cited in HSDB, 1990)

b. Odor: Pleasant odor (Hawley, 1981, as cited in HSDB, 1990); faint

ketone-like and camphor odor (Merck 1983, as cited in HSDB, 1990)

c. Odor threshhold: 0.410 mg/m3 (Ruth, 1936, as cited in HSDB, 1990)

d. Melting Point: -84.7° C (Wast, 1986, as cited in HSDB, 1990)

e. Boiling Point: 116.8° C at 760 mm Hg (Wast, 1986, as cited in HSDB,

1990) 3
o

f. Flash Point: 75° F open cup (Chris, 1984, as cited in HSDB, 1990)
o
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g. Vapor Pressure: 15.7 mm Hg at 20° C (Hawley, 1981, as cited in HSDB,

1990)

h. Vapor Density: 3.5 (air = 1) (NFPA, 1986, as cited in HSDB, 1990)

i. Specific Gravity: 0.7978 at 20° C (Wast, 1986, as cited in HSDB,

1990)

j. Solubility in Water: 20,400 mg/L at 20° C (Lyman, 1982, as cited in

HSDB, 1990)

k. Solubility in Organic Solvents: soluble in acetone, alcohol, benzene,

chloroform, and ether (Wast, 1986, as cited in HSDB, 1990)

1. Log Octanol/Water Partition Coefficient: 1.19 (Ginnings, 1940, as

cited in HSDB, 1990)

2. What are the sources of MIBK in the environment?

Although MIBK has been detected in grapes, oranges, vinagar (Feneroli Handbook

of Flavor Ingredients, 1975, as cited in HSDB, 1990), and baked potatos

(Coleman, 1981, as cited in HSDB, 1990). MIBK is released to the environment

through its processing, multiple uses, disposal of consumer and industrial

wastes, and exhaust gas from vehicles (HSDB, 1990).

3. How much MIBK is produced and used?

In 1984, the U.S. chemical industry produced 6.5 x 10^ grams (1.43 million

pounds) (USITC, 1984, as cited in HSDB, 1990) and imported 9.31 x 109 grams

(20.55 million pounds) (Bureau of the Census, 1984, as cited in HDSB, 1990).
i-q

Large quantities of MIBK are used each year, especially in paints and coatings, »
metal degreasing, pharmaceutical processing, and precious metals extraction.

Listed below are some of the many uses of MIBK:
o
o

to
o
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Solvent for paints and varnishes; manufacturing methyl amyl alcohol;

organic chemical synthesis; chemical extraction processing, including

uranium extraction (Hawley,1981, as cited in HSDB, 1990);

Denaturant for rubbing alcohol (OSOU 1980, as cited in HDSB, 1990);

Solvent for paints and rare metals extraction, metal degreasing, and

in the manufacture of antibiotics (HSDB, 1990);

Component of drycleaning preparations (Chemical Products Synopsis,

1980, as cited in HDSB, 1990);

Artificial flavoring added to fruits, rum, and cheese (Furia, 1980,

as cited in HDSB, 1990).

4. How are people usually exposed?

MIBK can enter the body if inhaled, swallowed, or absorbed through the skin or

the eyes. The major routes of human exposure are inhalation and skin contact

during the use of consumer products containing MIBK. Some groups of people may

also be exposed to MIBK by inhalation of contaminated air from nearby

industrial sources, from areas near landfills, and from drinking water from

contaminated groundwater sources (HSDB, 1990). In the workplace, the most

likely exposure is from inhalation of the vapors and from skin and eye contact

(Patty, 1981, as cited in HSDB, 1990).

o
o
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5. To how much MIBK are people typically exposed?

Background levels of MIBK in air throughout the United States have not been

reported. However, estimated levels of MIBK in air surrounding a waste

disposal site in Edison, New Jersey, between June and July 1976 ranged from 2.1

to 6.0 ug/m3 (Pellizari, 1982, as cited in HSDB, 1990). Leached fluids

collected from the Southington, Connecticut municipal landfill during 1981 and

1982 contained concentrations of MIBK ranging from 172 to 263 ug/L (Sawhney and

Koslosku, 1984, as cited in HSDB, 1990). Leached fluids collected from the

Granby, Connecticut municipal landfill during 1981 and 1982 contained

concentrations of MIBK ranging from 25 to 150 ppb (Sawhney and Raabe, 1986, as

cited in HSDB, 1990). Estimates of a person's average daily intake of MIBK

from air or water have not been reported (HSDB, 1990).

6. What happens to MIBK in the body?

MIBK's lipid and water solubility result in its rapid absorption through intact

skin. It is rapidly excreted through the lungs in exhaled air (Encyclopedia of

Occupational Health and Safety, 1983, as cited in HSDB, 1990). In guinea pigs,

the liver breaks down MIBK into 4-hydroxy-4-methyl, 2-pentanone, which is

considered not to be toxic to the nervous system (Foreign Compound Metabolism

in Mammals, 1979, as cited in HSDB, 1990).

7. What are the toxic effects of MIBK? Can it cause cancer?

MIBK can affect the central nervous system which includes the brain. ^

Inhalation of MIBK may cause alcohollike effects, such as sluggishness, °

weakness, dizzines, lightheadedness, headache, incoordination, nausea, and o

to
o
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vomiting (ACGIH, 1986, as cited in HDSB, 1990. People exposed to 100 ppm MIBK

reported having headaches and nausea (Elkins, 1959, as cited in HSDB, 1990).

High vapor concentrations were irritating to the eyes, nose, and throat (ACGIH,

1986, as cited in HSDB, 1990). At 100 ppm, MIBK may irritate the eyes of more

sensitive persons.

The target organs for MIBK-induced toxicity are the liver and the kidneys.

Four workers exposed to 500ppm MIBK for 20 to 30 minutes a day had slightly

enlarged livers. Rats receiving MIBK orally for less than their lifespan (90

days) developed enlarged livers and kidneys as well as kidney damage. When

monkeys, dogs, and rats received 100 ppm MIBK for a portion of their lifespans,

dogs and monkeys showed no effects, but all rats had kidney damage and enlarged

livers and kidneys. MIBK has not been evaluated by the U.S. Environmental

Protection Agency (EPA) for evidence of the ability to cause cancer in humans

(IRIS, 1990).

8. Which groups face a special risk from exposure to MIBK?

Workers exposed to MIBK-containing solvents, paints, and coatings may be

exposed to MIBK by vapor inhalation and by eye and skin contact. The major

health hazard is inhalation (Patty, 1981, as cited in HSDB, 1990). Consumers

may be exposed to significant amounts of MIBK from vapor inhalation and skin

contact during the use of MIBK-containing products, such as paints, coatings,

adhesives, rubber cements and certain pesticides.

Individuals may be exposed to MIBK in contaminated air from landfills,
»

municipal dumps, or industries with high MIBK emissions or from drinking °

contaminated water (HSDB, 1990). o
o

NJ
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9. What is the fate of MIBK in the environment?

MIBK is released to the environment in effluents and emissions from its

manufacture and use, from vehicle exhaust, and from land disposal and ocean

dumping of MIBK-containing consumer products and industrial wastes. In the

air, MIBK will break down through exposure to the sun to form acetone and

through reactions with other chemicals, such as nitrogen oxides, MIBK will form

to from methyl nitrate. Releases to sources of water will be removed mainly

through evaporation and exposure to the sun. It is not expected to reach high

concentrations in fish and shellfish nor significantly adsorb to the suspended

solids in water or sediments. Releases to the soil will evaporate, break down

from exposure to the sun, and leach to groundwater. MIBK is susceptible to

extensive leaching and has been detected in landfill leachate. MIBK is not

expected to accumulate in the food chain (HSDB, 1990).

10. Exposure and Biological Distribution

Routes of Exposure

Exposure to MIBK can occur through inhalation, ingestion, or dermal contact.

Because of MIBK's high production, use, and disposal, and subsequent releases

to the environment, the principal routes of human exposure are inhalation of

ambient air and dermal contact during the use of MIBK-containing products.

Another route of exposure is ingestion of drinking water from MIBK-contaminated

groundwater sources (HSDB, 1990).

o
o
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Pharmacokinetics

Absorbtion

Specific studies of the absorption of MIBK by humans and animals were

unavailable in HSDB or IRIS. Because of MIBK's high lipid solubility and

moderate water solubility, it would be expected to be rapidly absorbed

following either inhalation or ingestion. Ketones are readily absorbed

through the intact skin (Encyclopedia of Occupational Health and Safety,

1983, as cited in HSDB, 1990). MIBK would be expected to behave

similarly.

Distribution

Specific studies of the distribution of MIBK in humans and animals were

unavailable in HSDB or IRIS. Once absorbed, MIBK would be expected to be

distributed to a wide range of tissues and body fluids.

Metabolism

MIBK was metabolized in the guinea pig by omega-1 oxidization to

4-hydroxy-4-methyl, 2-pentanone and is considered not to be neurotoxic

because of the lack of formation of 2,5-diketone (Foreign Compound

Metabolism in Mammals, 1979, as cited in HSDB, 1990).

Excretion

Specific studies of MIBK excretion by humans and animals were unavailable

in HSDB or IRIS. Ketones are rapidly excreted in exhaled air (Encyclo-

pedia of Occupational Health and Safety, 1983, as cited in HDSB, 1990).

MIBK would be expected to behave similarly. In guinea pigs, serum
half-lives and clearance times for MIBK were 66 minutes and 6 hours,
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respectively (Divincenzo et al., 1976, as cited in HDSB, 1990).

11. Key Toxicological Studies

Acute Toxicity

In humans, the target organs are the respiratory system, the eyes, the skin,

and the central nervous system (CNS) (NIOSH, 1985, as cited in HSDB, 1990). No

case studies of human fatalities following acute MIBK exposures were available

in HSDB or IRIS. Humans exposed to 100 ppm MIBK reported experiencing

headaches and nausea (Elkins, 1959, as cited in HSDB, 1990). At high vapor

concentrations, central nervous system depression occurs with additional

symptoms of weakness, incoordination, headache, dizziness, nausea, and vomiting

(ACGIH, 1986, as cited in HSDB, 1990). Of 19 workers exposed to 500 ppm MIBK

for 20 to 30 minutes a day, more than half complained of weakness, loss of

appetite, burning eyes, stomach ache, nausea, vomiting, and sore throat. A few

of the 19 experienced insomnia, somnalence, heartburn, and intestinal pain.

Six complained of nonspecific colitis, four were said to have slightly enlarged

livers. Clinical chemistry tests on all were normal (ACGIH, 1986, as cited in

HSDB, 1990).

High vapor concentrations are irritating to the conjunctiva, mucous membranes

of the nose and throat, producing eye and throat symptoms in humans (ACGIH,

1986, as cited in HSDB, 1990). At 100 ppm, MIBK may irritate the eyes of more

sensitive persons (Thieves, 1972, as cited in HSDB, 1990). One group of

workers exposed to 100 ppm developed headache and nausea, whereas another group

developed only respiratory tract irritation. Tolerance to MIBK later in the

workweek appeared to be lost over the weekend. Most of these effects were not

noted at 20 ppm (Patty, 1981, as cited in HSDB, 1990).
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In addition to the central nervous system effects, animal studies indicated

that the liver and kidneys are also targets of MIBK. Guinea pigs were exposed

to concentrations of 1,000, 16,800, or 28,000 ppm MIBK in air. During the

first six hours of exposure, animals had a decreased respiratory rate

attributed to a low grade CNS depression. Whereas little or no irritation was

seen in the eyes or noses of animals at 1,000 ppm, 16,800 ppm caused immediate

signs of eye and nose irritation followed by salivation, lacrimation, ataxia,

and death. Nine of 10 animals died within six hours of exposure. The highest

concentration (28,000 ppm) killed 50% of the animals in 45 minutes. Fatty

livers and congestion in the brain, lungs, and spleen were noted (Patty, 1981,

as cited in HSDB, 1990). Inhalation of 19,500 ppm produced anesthesia in 7 of

10 mice within 30 minutes. Concentrations above 20,000 ppm produced anesthesia

within 30 minutes resulting in the death of most of the animals. Gross

examination at necropsy revealed lung congestion (Patty, 1981, as cited in

HSDB, 1990). Rat kidney weights and kidney to body weight ratios were

significantly increased after two weeks of continuous exposure to 410 mg

MIBK/m . Kidney and liver organ weights and organ to body weight ratios were

increased at the 820 mg/m^ dose after two weeks (Vernot, 1971, as .cited in

HDSB, 1990). Juvenile baboons exposed to 1/2 the MIBK TLV for 24 hours per day

for seven days had slowed response times in a delayed match-to-sample

discrimination task (Geller, et al., 1979, as cited in HSDB, 1990). Six male
and six female F344 rats and B6C3F1 mice were exposed to 0, 100, 500, or 2,000

ppm MIBK vapor for 6 hours/day for 5 days. After a two-day interval, exposure

was resumed for four more consecutive days. No deaths occurred. At 2,000 ppm

absolute and relative liver and kidney weights were significantly increased and

an increased incidence of hyaline droplets and epithelial regeneration were »
observed in male rats . Female mice exposed to 2,000 ppm had significantly 0o
increased absolute and relative liver weights and absolute kidney weights M

o
t-l
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(Phillips et ah, 1987, as cited in HSDB, 1990). No acute studies of animals

exposed orally to MIBK were available in HSDB or IRIS.

Undiluted (0.1 ml) MIBK produced some irritation 10 minutes after instillation

in the rabbit eye. Inflammation and swelling were present after eight hours,

and inflammation, swelling, and exudate were present after 24 hours. A single

application to rabbit skin produced transient erythema, but daily applications

of 10 ml MIBK for 10 days caused drying and flaking of the skin. Moderate

irritation of rabbit skin after 24 hours was produced at 500 mg (Patty, 1981,

as cited in HSDB, 1990).

Subchronic Toxicity

Subchronic exposure to MIBK resulted in increased liver and kidney weights and

nephrotoxicity in animals. Groups of 30 Sprague-Dawley rats per sex were

exposed by oral gavage to 0, 50, 250, or 1,000 mg/kg/day for 90 days.

Increased liver and kidney weights were observed in males ans females at the

high dose. Nephrotoxicity was seen in both male and female rats in the high

dose, however no corresponding histopathological lesions were observed in the

liver. The NOEL was 50 mg/kg/day and the LOEL was 250 mg/kg/day. An RfD of

0.05 mg/kg/day was derived from this study using the NOEL of 50 mg/kg/day and

applying an uncertainty factor of 1,000 (USEPA, 1986, as cited IRIS, 1990).

In subchronic inhalation studies, monkeys, dogs, and rats were exposed

continuously to 100 ppm MIBK for 90 days. Dogs and monkeys exhibited no

adverse effects. Some kidney inflammation, however, was noted in monkeys All

exposed rats showed proximal tubular degeneration and increased kidney and »
liver weights (MacEwan et al., 1971, as cited in HSDB, 1990). Kidney and liver

organ weights and organ to body weight ratios were increased after exposure of
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rats to 410 mg/m3 for 90 days (Veruot et al., 1971, as dted in HSDB, 1990).

In another subchronic inhalation study, groups of 14 F344 rats and B6C3F1 mice

of each sex received whole body exposure to 0, 50, 250, or 1,000 ppm MIBK 6

hours/day, 5 days/week, for 14 weeks. In male rats, absolute and relative

liver weights at the high dose were significantly greater than controls. In

female rats, absolute, but not relative kidney weights were increased at 250

ppm. Male mice exhibited significantly increased absolute liver weights at 250

or 1,000 ppm and increased relative liver weights at 1,000 ppm. Platelet count

was significantly elevated in male rats at 1,000 ppm; eosinophil count was

significantly decreased in female rats. Serum cholesterol was significantly

elevated in male rats at 250 or 1,000 ppm. Increased urinary glucose was

observed in male and female rats at 1,000 ppm. Histopathological examination

revealed increased hyaline droplets in male rat kidneys at 250 and 1,000 ppm

(Phillips et al, 1987, as cited in HDSB, 1990).

Chronic Toxicity

No chronic toxicity studies in humans or animals were available in HSDB or

IRIS.

Cardnogenicity

No studies evaluating the carcinogenic potential of MIBK were available in HSDB

or IRIS. MIBK has not been evaluated by the U.S. EPA for evidence of human

carcinogenic potential IRIS, 1990).

Mutagenicity

MIBK has been tested for its mutagenic potential in several assays. Results
were negative in the following assays: Ames test in Salmonella strains TA98,

TA100, TA1535, TA1537, and TA1538 - negative with and without S9; £.
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strains WP2 and WP2 uvrA- with and without S9; Saceharomyces cerevisiae strain

JD1 - negative with and without S9; BALB/3T3 mouse embryo cell transformation

assay - negative with and without S9; L5178Y TK+/- mouse lymphoma mutagenesis

assay - negative with and without S9; mouse micronucleus test (ip injection) -

negative; and unscheduled DNA synthesis in rat primary hepatocytes - negative

(HSDB, 1990). Based on these studies, MIBK probably is not mutagenic.

Developmental and Reproductive Toxicity

No developmental or reproductive toxicity studies in humans exposed to MIBK

were available in HSDB or IRIS. An inhalation teratology study was conducted

in F344 rats and CD-1 mice receiving whole body exposures to 0, 300, 1,000, or

3,000 ppm MIBK. At each dose, 35 rats and 30 mice were exposed 6 hours/day on

days 6 through 15 of gestation. Maternal toxicity was evident in high dose

rats and mice. Fetal toxicity was indicated by reduced fetal body weights in

300 and 3,000 ppm group rats and 3,000 ppm group mice and an increased number

of dead fetuses (3,000 ppm group mice) relative to controls. The predominant

malformations were skeletal in high dose rats and mice and visceral in high

dose mice. No statistically significant differences between control and

treatment groups were found for any of the fetal, external, visceral, or

skeletal parameters (Bushy Run Research Center, 1984, as cited in HSDB, 1990).

12. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS):

Routes of Exposure: Oral
<T3

Chronic RfD (mg/kg/day): 0.05 o
Confidence Level: Low oo
Critical Effect: Increased liver and kidney weights and nephrotoxicity
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RfD Basis/RfD Source: Oral gavage/IRIS, 1990

Uncertainty Factor: 1,000

Modifying Factor: 1

Carcenogenicity Assessment for Lifetime Exposure (IRIS):

MIBK has not been evaluated by the U.S. EPA for evidence of human

carcinogenic potential.

13. Regulations Applicable to MIBK

OSHA

Transitional Limits (Ref. 54 FR 2332,1/19/89):

Permissible exposure limits (PEL) in workplace air:

Time-weighted average (TWA) (8 hr/day, 40 hr week): 100 ppm (410 mg/m3)

Ceiling Concentration

Maximum Peak

Final Rule Limits:

Time weighted average (TWA) (8hr/day, 40/hr week): 50 ppm (205 mg/m3)

Short term exposure limit (STEL): 75 ppm (300 mg/m3)

Ceiling Concentration

EPA OERR

Reportable Quantity (RQ)(Ref. 50 FR 13456, 4/4/85, IRIS, 1990): 5,000 Ibs •,

o
o
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Toxicological Profile for Methylene Chloride
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TOXICOLOGICAL PROFILE FOR METHYLENE CHLORIDE

1. What is methylene chloride?

General Description

Methylene chloride is a colorless, volatile liquid with a sweet, pleasant

odor. It is also known as dichloromethane, DCM, hexone, methylene bichloride,

or methylene dichoride.

Chemical and Physical Properties

Listed below is more specific chemical and physical information to help better

identify this substance:

Chemical Identifiers

a. CAS No.: 75-09-2

b. Hazardous Substances Databank No.: 66

c. Molecular Formula: C^C^

d. Molecular Weight: 84.94

Physical Properties

a. Color/Form: Colorless liquid (Merck, 1983, as cited in HSDB, 1990)

b. Odor: Sweet, pleasant odor, like chloroform (Chris, 1984, as cited in

HSDB, 1990)

c. Odor Threshold: Low = 540 mg/m3; high = 2160 mg/m3 (Ruth, 1986, as

cited in HSDB, 1990)

d. Melting Point: -95.1° C (Wast, 1988, as cited in HSDB, 1990)

NJ
O
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e. Boiling Point: 39.75° C at 760 mm Hg (Merck, 1983, as cited in HSDB,

1990)

f. Flash Point: Not flammable (NFPS, 1986 as cited in HSDB, 1990)

g. Vapor Pressure: 400 mm Hg at 24.1°C (IARC, 1979, as cited in HSDB,

1990)

h. Vapor Density: 2.9 (air = 1) (NFPA, 1986, as cited in HSDB, 1990)

i. Specific Gravity: 1.3266 at 20°C/4° C (Wast, 1989, as cited in HSDB,

1990)

j. Solubility in Water: 20,000 mg/L 20° C; 16,700 mg/L at 25° C

(Vershueren, 1983, as cited in HSDB, 1990)

k. Solubility in Organic Solvents: > 10% in acetone, ether, and ethanol

(Wast, 1989, as cited in HSDB, 1990)

1. Log Octanol/Water Partition Coefficient: 1.25 (Hansch, 1987, as cited

in HSDB, 1990)

2. What are the sources of methylene chloride in the environment?

There are no known naturally occurring sources of methylene chloride in the

environment (HSDB, 1990). Methylene chloride is released into the environment

through its processing and multiple uses (ATSDR, 1987).

3. How much methylene chloride is produced and used?

In 1987, the U.S. chemical industry produced 516 million pounds (Chemical

Engineering News, 1988, as cited in HSDB, 1990). In 1986, 37 million pounds

were imported (Bureau of the Census, 1986, as cited in HSDB, 1990). Large

quantities of methylene chloride are used each year, especially in aerosols, (
<

paint removers, metal degreasing, and chemical processing. Listed below are *"

C<r\
<a
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some of the many uses of methylene chloride:

a. Solvent and cleaning agent in the chemical processing industry (HSDB,

1990);
b. Paint remover, vapor degreasing solvent for metals and plastics (IARC,

1986, as cited in HSDB, 1990);
c. Chemical processing; carrier solvent for insecticides and herbicides;

post-harvest fruit and grain fumigant (IARC, 1986, as cited in HSDB,

1990);

d. Decaffeination of coffee; extraction of heat-sensitive substances,

such as cocoa, spices, and beer hops (IARC, 1986, as cited in HSDB,

1990)

4. How are people usually exposed?

Methylene chloride can enter the body if inhaled, swallowed, or absorbed

through the skin or the eyes (NIOSH/OSHA, 1981, as cited in HSDB, 1990). The

major route of human exposure is from the air, which can contain high

concentrations from nearby industrial sources. Another source is from drinking

water from contaminated groundwater sources (HSDB, 1990). Because methylene

chloride evaporates quickly from the skin, the amount absorbed through the skin

is small unless the substance is trapped against the skin by clothing or

gloves. Very low levels of methylene chloride exposure occur through drinking

methylene chloride-processed decaffeinated coffees (ATSDR, 1987).

5. To how much methylene chloride are people typically exposed? >-
i^

o
Background levels of methylene chloride in air throughout the United States 2

luôj
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have been reported to range from 30 to 50 ppt (ATSDR, 1987). Assuming

concentrations of 0.4 to 3.8 ppb methylene chloride in air, the average daily

intake from air is estimated to range from 28 to 268 ug (Singh, et. al., 198 la,
b, 1982, as cited in HSDB, 1990). Methylene chloride is a contaminant of

drinking water, surface water, and groundwater throughout the United States.

Mean reported concentrations in drinking water were less than or equal to 1

ug/L; maximum concentrations were less that 3 ug/L (ATSDR, 1987). Assuming

concentrations of 0 ppb methylene chloride in water for 86% of a group of

people and an average of 6.1 ppb methylene chloride in water for 14% of that

group, the average daily intake from water is estimated to range from 0 to 12.2

ug (USEPA, 1980, as cited in HSDB, 1990).

6. What happens to methylene chloride in the body?

Methylene chloride's lipid and water solubility results in its rapid absorption

following either inhalation or ingestion; it is more slowly absorbed through

the skin. The principal exposure route is inhalation; with 50% of inhaled

methylene chloride taken up by the human bloodstream after 2 hours of exposure

(IARC, 1979, as cited in HSDB, 1990) and distributed to several tissues and

body fluids (ATSDR, 1987). The liver breaks down methylene chloride into

carbon monoxide, carbon dioxide, formaldehyde, and formic acid (HSDB, 1990).

Methylene chloride is absorbed through the placenta following exposure of

mothers and is excreted in breast milk (Encyclopedia Occupational Health and

Safety, 1983, as cited in HSDB, 1990). Most methylene chlorine is excreted

through the lungs in expired air (IARC, 1979, as cited in HSDB, 1990).

o
o
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7. What are the toxic effects of excess methylene chloride? Can it cause

cancer?

Methylene chloride can affect the central nervous system, which includes the

brain. Inhalation of methylene chloride at levels above 500 ppm may cause

alcohol-like effects, such as sluggishness, irritability, light-headedness,

nausea, and headaches, but these symptoms usually disappear after exposure

stops. Some of the effects upon the nervous system result from the breakdown

of methylene chloride into carbon monoxide. Since tobacco smoking also

increases the amount of carbon monoxide in the bloodstream, smokers may be

sensitive to the effects of methylene chloride at lower concentrations than

nonsmokers. Levels above 500 ppm can irritate the eyes, nose, and throat. It

may produce irritation or burns after skin contact and can be severely

irritating if splashed in the eyes (ATSDR, 1987).

In animals, the target organs for methylene chloride-induced toxicity are the

liver and kidneys. However, studies in humans show that these organs are not

affected unless exposure concentrations are high (above 500 ppm). Rats and

mice receiving methylene chloride in drinking water throughout their lifetimes

developed liver tumors. Rats and mice exposed to methylene chloride in air

throughout their lifetimes developed liver cancer; mice also developed lung ^
ocancer (IRIS, 1990). Although methylene chloride has not been shown to cause
ocancer in humans, the animal tests indicated the need to treat it as a a

potential cancer-causing substance (ATSDR, 1987). M
a
'j
NJ

8. Which groups face a special risk from methylene chloride exposure?

Workers in methylene chloride manufacturing, paint remover formulation,
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polycarbonate resin production, and solvent use have a greater potential for

exposure to high concentrations of methylene chloride. Consumers may be

exposed to significant amounts of methylene chloride through the use of

methylene chloride-containing products, such as paint strippers, adhesives and

glues, paint thinners, glass frosting and artificial snow, water repellants,

wood stains and varnishes, spray paints, cleaning fluids, and degreasers

(ATSDR, 1987).

Since the amount of methylene chloride absorbed depends upon a person's body

weight and fat content, obese persons are expected to have a greater risk of

accumulating dichloromethane in fat tissues (USEPA, 1983, as cited in HSDB,

1990). Pregnant women and nursing mothers also should avoid exposure to

methylene chloride because it crosses the placenta (Encyclopedia of

Occupational Health and Safety, 1983, as cited in HSDB, 1990). Because of its

breakdown into carbon monoxide in the body, those with heart disease may be at

increased risk. In addition, those with skin disorders may be more susceptible

to methylene chloride following skin contact (NIOSH/OSHA, 1981, as cited in

HSDB, 1990).

9. What is the fate of methylene chloride in the environment?

Most of the large quantities of methylene chloride generated from its

processing and use is released into the air where it is broken down through

reactions with other chemicals in the air and exposure to the sun. Releases to

sources of water are removed mainly through evaporation, and to a lesser extent ^
io

are broken down through actions of living organisms. It is not expected to
o

significantly adsorb to sediment or to reach high concentrations in fish and £

shellfish. Releases to the soil evaporate quickly from upper soil layers and NJo
xl
CJ
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leach to groundwater from lower soil layers. Methylene chloride is not

expected to accumulate in the food chain (HSDB, 1990).

10. Exposure and Biological Distribution

Routes of Exposure

Exposure to methylene chloride occurs through inhalation, ingestion, or dermal

contact (NIOSH/OSHA, 1981, as cited in HSDB, 1990). Because of methylene

chloride's high volatility, high production and consumption, and subsequent

releases to the atmosphere, the principal route of human exposure is inhalation

of ambient air. Another route of human exposure is ingestion of drinking water

originating from methylene chloride-contaminated groundwater sources (HSDB,

1990). Dermal exposure following direct contact with methylene chloride or

products which contain it also occur (ATSDR, 1987).

Pharmacokinetics

Absorption

Because of methylene chloride's solubility in both lipids and water, it is

rapidly absorbed following either inhalation or ingestion. After two

hours of exposure, approximately 50% of inhaled methylene chloride is

present in the human bloodstream (IARC, 1979, as cited in HSDB, 1990).

Whereas at low level blood concentrations of methylene chloride increase

linearly with exposure level, at high levels, saturation occurs. The

amount absorbed increases with duration of exposure and physical
activity. Physical activity for one half hour during exposure to 250 or »

500 ppm was found to double absorption but decrease retention from 55 to o
o

40% because of a threefold increase in ventilation rate (ATSDR, 1987). In M

to
o
~J
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addition, because the quantity of methylene chloride absorbed depends upon

body weight and fat content, the risk of accumulation in adipose tissue is

expected to be greater for obese persons (USEPA, 1983, as cited in HSDB,

1990). Following maternal exposure, methylene chloride is absorbed

through the placenta and is found in embryonic tissues; it is excreted in

breast milk (Encyclopedia of Occupational Health and Safety, 1983, as

cited in HSDB, 1990).

Animal studies show that methylene chloride is directly absorbed from the

gastrointestinal tract following ingestion. A single oral dose of 1 or 50

mg/kg of * C-methylene chloride administered to rats was eliminated in

exhaled air as methylene chloride and as carbon monoxide and carbon

dioxide metabolites (ATSDR, 1987).

Distribution

Once absorbed, methylene chloride is quickly distributed to a wide range

of tissues and body fluids. One hour after exposure of rats to 1,935

mg/nr radiolabeled methylene chloride, the highest levels were found in

fat, with lower levels in the liver, kidney, and adrenal glands Two hours

after exposure, the concentration had decreased by 90% in fat and by 25%

in the liver (IARC, 1986).

Metabolism

Rats metabolized only 7% of an administered dose of methylene chloride; up

to 5% was converted to carbon monoxide; 92% was excreted unchanged in

exhaled air (Baselt, 1988, as cited in HSDB, 1990). Rats converted

inhaled methylene chloride into carbon monoxide and carbon dioxide

(McKenna, et. al., 1982, as cited in HSDB, 1990). Formaldehyde and formic
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acid are additional metabolites of methylene chloride (USEPA, 1983, as

cited in HSDB, 1990). Studies of factory workers exposed to methylene

chloride have confirmed the biotransformation into carbon monoxide and

have also demonstrated the increased expiration of carbon monoxide in

humans (Foreign Compound Metabolism in Mammals, 1977, as cited in HSDB,

1990). Increases in methylene chloride concentrations lower the oxygen

affinity of human hemoglobin by binding to hemoglobin (Saxena, et. al.,

1982, as cited in HSDB, 1990).

Excretion

Individuals exposed for two hours to 200 ppm methylene chloride vapor had

a blood concentration of 2 mg/L; the blood levels declined with a

half-life of 40 minutes after cessation of exposure (Baselt, 1988, as

cited in HSDB, 1990). The principal route of excretion of unchanged

methylene chloride is the lungs (IARC, 1979, as cited in HSDB, 1990).

11. Key lexicological Studies

Acute Toxicity

Acute exposure of humans and animal to methylene chloride have indentified the

central nervous system and the liver as primary targets. Case studies of

methylene chloride poisoning in humans have demonstrated that exposures can be

fatal. Lethal doses could not be determined (ATSDR, 1987). A lethal level in

blood, however, was determined to be 200 mg/L (Winek, 1985, as cited in HSDB,

1990). In acute experimental inhalation studies in humans, methylene chloride

administered at concentrations above 300 ppm for up to four hours altered o

behavioral performance, as manifested by decreased visual and auditory §
M

functions. At 800 ppm, psychomotor tasks were impaired. These findings are
too
vj
<3\
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supported by acute animal studies showing methylene chloride effects upon the

nervous system. For example, rats exposed to 1,000 ppm methylene chloride for

24 hours had reduced sleeping time. Inhalation exposure of rats to 500 ppm for

10 days also resulted in mild liver effects in rats. Inhalation LC50 values

ranged from 11,000 ppm in guinea pigs to 16,000 ppm in mice. Oral LDSO values

ranged from 1,000 mg/kg in mice to 4,000 mg/kg in rats (ATSDR, 1987).

Instillation of 0.1 and 0.01 mL liquid methylene chloride into rabbit eyes

caused persistent lamination, inflammation of the lids and conjuntivae,

conjunctiva! edema, sloughing, increased intraocular pressure, iritis, and

keratitis. Increased cornea! thickness developed in rabbits exposed to

methylene chloride vapors at 1,750 and 17,500 mg/m^ (504 and 5,040 ppm)

(HSDB, 1990).

Subchronic Toxicity

Subchronic exposure to methylene chloride resulted in mild liver and kidney

effects in animals. Mice, rats, and dogs administered 100 ppm methylene

chloride by inhalation for 100 days developed vacuolization and fatty changes

in the liver. Rats exposed to 25 or 100 ppm methylene chloride for 100 days
developed degenerative and regenerative changes in the kidney tubules.

Chronic Toxicity

After one year of exposure, a chemist developed toxic encephalosis with

acoustical and optical delusions and hallucinations (ACGIH, 1986, as cited in

HSDB, 1990). Three years of occupational exposure to 300 to 1,000 ppm
*T

%methylene chloride caused memory loss, intellectual impairment, balance c
disturbances and bilateral temporal lobe degeneration in a 58-year old man §
(Barrowcliff and Knell, 1979, as cited in HSDB, 1990).

. • • g•>j^j
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Chronic oral exposure to methylene chloride in drinking water resulted in

hepatic biological alterations, decreased body weight gain, and biochemical

changes in the blood of rats exposed to 50 mg/kg/day for 104 weeks. Rats

exposed by inhalation to 500 ppm for 2 years showed an increased incidence of

multinucleated hepatocytes (ATSDR, 1987). From a 24-month chronic oral

toxicity study of methylene chloride in rats, the NOAEL values of 5.85 and 6.47

mg/kg/day for males and females, respectively, and the LOAEL values of 52.58

and 58.32 mg/kg/day for males and females, respectively, were based on liver

toxicity (IRIS, 1990).

Carcinogenicity

Occupational epidemiological studies of workers exposed to methylene chloride

have not reported statistically significant increases in deaths from cancer

(IRIS, 1990; ATSDR, 1987; and HSDB, 1990). However, carcinogenic responses

have been produced in animals exposed to methylene chloride. Methylene

chloride caused an increased incidence of hepatocellular carcinomas in female

F344 rats exposed to 0, 5, 50, 125 or 250 mg/kg/day methylene chloride in

drinking water for two years. This increased incidence was significant when

compared with matched but not with historical controls. Male rats showed no

increased incidence. In the same study, B6C3F1 mice consumed 0, 60, 125, 185

or 250 mg/kg/day methylene chloride in water. Male, but not female, mice

showed nonsignificant increases in combined incidence of neoplastic nodules and

hepatocellular carcinomas (National Coffee Association (NCA), 1982, 1983, as

cited in IRIS, 1990). Sprague-Dawley rats exposed to 0, 500, 1,500, or 3,500

ppm of inhaled methylene chloride for 6 hours/day, 5 days/week for two years

had increased incidences of mammary tumors in both males and females. Male

rats also developed salivary gland sarcomas (Burek et al, 1984, as cited in
IRIS, 1990). Male and female F344/N rats and B6C3F1 mice were exposed to
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methylene chloride 6 hours/day, 5 days/week for two years at concentrations of

0, 1,000, 2,000 or 4,000 ppm for rats and 0, 2,000, or 4,000 ppm for mice.

Mammary adenomas and fibroadenomas were increased in male and female rats as

were mononuclear cell leukemias in female rats. Among male and female mice,

increased incidences of hepatocellular adenomas and carcinomas and highly

significant dose-dependent increases in alveolar/bronchiolar adenomas and

carcinomas were found (NTP, 1986, as cited in IRIS, 1990). Based on the weight

of evidence from animal studies indicating increased cancer incidence in rats

and mice and on inadequate human data, EPA has classified methylene chloride as

category B2, a probable human carcinogen.

Mutagenicity

There is clear evidence of mutagenicity in bacteria, mixed results in tests of

yeast, Drosophila, and mammalian cells in culture, and generally negative

results in mammalian cells in vivo. Based on evidence of in vitro

clastogenicity and insensitivity of in vivo UDS and DNA binding studies,

methylene chloride is considered to be a weak mutagen (ATSDR, 1987).

Developmental and Reproductive Toxicity

No developmental or reproductive studies in humans exposed to methylene

chloride were available in HSDB or IRIS. In animals, no prominent teratogenic

potential has been shown to exist and results were negative in a two-generation

inhalation reproductive toxicity study. However, studies have demonstrated the

ability of methylene chloride to cross the placental barrier (ATSDR, 1987).

o
o
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12. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS. 1990):

Route of Exposure: Oral

Chronic RfD (mg/kg/day): 0.06

Confidence Level: Medium

Critical Effect: Liver Toxicity

RfD Basis/RfD Source: Water/IRIS, 1990

Uncertainty Factor: 100

Modifying Factor: 1

Health Hazard Assessment for Varied Exposure Durations (IRIS. 19901:

Child Drinking Adult Drinking
ODW Health Water Equivalent Water Equivalent
Advisory Level (mg/L) Level (mg/L) Uncertainty Factor

1-day
10-day
Longer-term
Lifetime

13.3
1.5
0.5
—

—
1.75
1.75

1000
100
—
—

Carcinogenicty Assessment for Lifetime Exposure (IRIS. 1990)

Weight of Evidence: B2

Oral Slope Factor (Q,2) (mg/kg/day)"1: 7.5xlO"3

Drinking Water Unit Risk (ug/L)*1: 2.1xlO'7

Excess Lifetime Cancer Risk 10"4 (ug/L): 500

Excess Lifetime Cancer Risk 10"̂  (ug/L): 50

Excess Lifetime Cancer Risk 10"6 (ug/L): 5 o

Inhalation Slope Factor (Q,2) (mg/kg/day)'1: 1.4xlO"2 §

Inhalation Unit Risk (ug/m3)'1: 4.1xlO"6
to
o
00
o
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Excess Lifetime Cancer Risk 10"4 (ug/m3): 20

Excess Lifetime Cancer Risk 10"* (ug/m3): 2

Excess Lifetime Cancer Risk 10'6 (ug/m3): 0.2

13. Regulations Applicable to Methylene Chloride

QSHA

Permissible exposure limit (PEL) in workplace air (reference 54 FR

2332,1/19/89):

Time-weighted average (TWA) (8 hr/day, 40 hr/week): 500 ppm

Ceiling concentration: 1,000 ppm

Maximum peak (not to exceed 5 min. in any 2 hours): 2,000 ppm

EPA OERR

Reportable quantity (RQ) (reference 50 FR 13456, 4/4/85, IRIS, 1990):

1,000 Ib

EPA OWRS

Ambient water quality criteria for protection of human health (reference

IRIS, 1990)

Water and fish consumption: 0.19 ug/1

Fish consumption only: 15. 7 ug/1

"3
»
O
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EPA QWRS

Ambient water quality criteria for the protection of aquatic organisms

(reference IRIS, 1990):

Acute LEG (freshwater only): l.lxlO4

Chronic (freshwater only): 1.2x10 ug/L

Acute LEG (freshwater only): 1.2xl04 ug/L

Chronic LEG (marine): 6.4X103 ug/L

Toxic Pollutant designed to section 307 (a)(l) of the Clean Water Act;

subject to effluent limitations (reference 40 CFR 401.15, 7/1/88, as cited

in HSDB, 1990)

EPA OAOPS

National Emissions Standards (references 40 CFR 60.489, 7/1/88, as cited

in HSDB, 1990):

Best available technology required in newly constructed, modified, or

reconstructed synthetic organic chemical processing units

EPA FIFRA

Exempted from the requirement of a tolerance for residues when used as

apost-harvest fumigant for the following grains: barley, corn, oats,

popcorn, rice, rye, sorghum, wheat, and citrus (references 40 CFR

180.1010, 7/1/88, as cited in HSDB, 1990):

o
o
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PDA

An indirect food additive for use only as a component of adhesives

(reference 21 CFR 175.105,4/1/88, as cited in HSDB, 1990):

As a deliverant in color additive mixtures in ink for marking fruits and

vegetables (reference 21 CFR 73.1,4/1/88, as cited in HSDB, 1990):
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Toxicological Profile for Toluene
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TOXICOLOGICAL PROFILE FOR TOLUENE

1. What is Toluene?

General Description

Toluene is a clear, colorless liquid with a sweet smell. It is also known as

methylbenzene and phenylmethane. Trade names include Toluol, Methacide and

Methylbenzol.

Chemical and Physical Properties

Listed below is more specific chemical and physical information to help better

identify this substance:

Chemical Identifiers

a. CASNO.: 108-88-3

b. Hazardous Substances Databank No.: 131

c. Molecular Formula: C6H5CH3

d. Molecular Weight: 92.15

Physical Properties

a. Odor Threshold: 0.04 to 1.0 mg/L for water (EPA 1987a; as cited in

ATSDR 1989); 8.0 mg/L for air (HSDB 1988; as cited in ATSDR 1989)

b. Melting Point: -95C (Weast 1985; as cited in ATSDR 1989)

c. Boiling Point: 110.6C (Weast 1985; as cited in ATSDR 1989) »o
d. Vapor Pressure: 22 mm Hg at 20C (Verschueren 1977; as cited in ATSDR

1989) °
Ni
O
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e. Solubility in Water: 515 mg/L at 20C (Verschueren 1977; as cited in

ATSDR 1989)

f. Solubility in Organic Solvents: miscible (Windholz 1983; as cited in

ATSDR 1989)

g. Log Octanol/Water Partition Coefficient: 2.79 (Mabey et al. 1982; as

cited in ATSDR 1989)

2. How are People Usually Exposed?

Toluene can enter the body by absorption through the skin, or when a person

breathes its vapors, or eats or drinks contaminated food or water. Human

exposure occurs mainly by breathing air containing toluene in the workplace or

through deliberate glue sniffing or solvent abuse. Since toluene readily

evaporates, it can be released to the air when toluene-containing products are

used. Automobile exhausts can also be a significant source of toluene

emissions to the air (ATSDR 1989).

Petrochemical workers, workers in the chemical industry, dye makers, and paint

workers are at the greatest risk of exposure. Because toluene is a common sol-

vent found in many consumer products (e.g., gasoline, nail polish, cosmetics,

stain removers, inks, and adhesives), exposures may happen both in the home and

outdoors. In addition, exposures to toluene may also occur at hazardous waste

sites (ATSDR 1989).

o
o
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3. Biological Distribution

Pharmacokinetics

Absorption

Toluene is readily absorbed from the respiratory tract in both humans and

animals. In human volunteers exposed to 300 mg/nr of toluene, uptake

was rapid as shown by a high correlation between the alveolar and arterial

concentrations of toluene both during and after exposure (Carlsson 1982;

as cited in ATSDR 1989).

Absorption by the oral route is less rapid. In rats administered toluene

by gavage, maximum blood levels were reached 2-3 hours after dosing,

versus 15-30 minutes following inhalation (Pyykko 1983; as cited in ATSDR

1989).

Toluene is absorbed slowly through human skin. The rate of absorption of

toluene through human forearm skin ranged from 14-23 mg/cm^/hr

(Dutiewicz and Tyras 1968; as cited in ATSDR 1989).

Distribution

Following inhalation, toluene is distributed to lipoidal and highly

vascular tissues. In a case study reported by Takeichi et al (1986; as

cited in ATSDR 1989), tissue levels of toluene in blood, lung, liver, and

brain were 48, 35, 65, and 80 g/g, respectively, in a man who died

following a fall during painting. Distribution of toluene absorbed by the

oral and dermal routes is expected to follow a similar pattern but at a
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slower rate. However, no specific distribution studies in humans and

animals following oral or dermal exposure to toluene were found in the

available literature to support this supposition (ATSDR 1989).

Metabolism

Toluene is initially converted to benzyl alcohol by cytochrome P-450

enzymes, followed by oxidation to benzaldehyde by alcohol dehydrogenase,

and subsequently to benzoic acid by aldehyde dehydrogenase. The benzoic

acid is then activated by liver enzymes to form a coenzyme A derivative,

which reacts with glycine to form hippuric acid, the major urinary

metabolite. Benzoic acid can also react with glucuronic acid to form

benzoyl glucuronide. Formation of o-cresol and p-cresol are also

catalyzed by cytochrome P-450 enzymes. The latter metabolites are

conjugated with sulfate or glucuronic acid and excreted in the urine.

Excretion

Toluene is excreted as the metabolite hippuric acid in the urine In both

humans and animals, following inhalation exposures, 60-70% of absorbed

toluene can be accounted for as hippuric acid. Excretion in the urine

occurs within 12 hours of the exposure (Ogata et al. 1970; as cited in

ATSDR 1989). The half-life for toluene in adipose tissue of male humans

exposed to 300 ppm toluene for 2 hours ranged from 0.5-2.7 days. Linear

regression analysis indicated that toluene concentrations in adipose

tissue are lower in subjects with large amounts of body fat (Carlsson and

Ljungquist 1982; as cited in ATSDR 1989).
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4. Key Toxkologjcal Studies

Acute Toxicity

In humans, the toxicity of acute inhalation exposures to toluene appears to be

primarily limited to depression of the central nervous system, a reversible

syndrome (ATSDR 1989). Acute exposures to quantities of toluene vapor

sufficient to produce unconsciousness fail to produce residual organ damage in

humans (ATSDR 1989).

The effect levels for toluene in humans vary, von Oettingen et al. (1942; as

cited in ATSDR 1989) reported an inhalation NOAEL of 800 ppm for respiratory

effects following a 7 to 8-hour exposure to toluene, and a LOAEL of 200 ppm for

mild intoxication. By contrast, Anderson et al. (1983; as cited in ATSDR 1989)

reported an inhalation LOAEL of 100 ppm for eye irritation and mild

intoxication, and a NOAEL of 40 ppm for neurological effects following a 6-hour

exposure. In another study (Baelum 1985; as cited in ATSDR 1989), following a

6.5-hour inhalation exposure to toluene, the LOAEL for mild intoxication

(fatigue, sleepiness, decreased manual dexterity, decreased color

discrimination, and decreased accuracy in visual perception) was 100 ppm.

In animals the lethality of toluene vapor appears to differ between species.

In rats, the inhalation LC50 is 8,800 ppm (Carpenter et al., 1976; as cited in

ATSDR), and in mice the LC50 is 5,320 ppm (Svirbely et al., 1943; as cited in

ATSDR 1989).

O
Information on the oral toxicity of toluene in humans is lacking (ATSDR 1989).

o
In rats, the acute oral LD50 of toluene in adult rats is in the range of 5.5 to 3

TP-TOL p. 5 09/12/1990



7.3 g/kg (Kimura et al., 1971; Smyth et al. 1969; Withey and Hall 1975; Wolf et

al. 1956; all as cited in ATSDR 1989). Age may play a role in the acute

lethality of toluene; (Kimura et al. 1971; as cited in ATSDR 1989) reported

LD50 values of 5.5 to 6.5 g/kg for adult rats, whereas the LD50 for 14-day old

rats was markedly lower at 2.6 g/kg.

In humans, dermal contact with toluene may cause skin damage due to its

decreasing action (EPA 1983a; as cited in ATSDR 1989). Workers exposed to

solvent mixtures, of which toluene was generally the major component, reported

abnormal skin conditions (not specified) of the hand.

Repeated application of undiluted toluene to a rabbit ear or shaved skin

produced slight to moderate irritation (Wolf et al., 1956; as cited in ATSDR

1989). In guinea pigs, continuous contact with toluene over a 16-hour period,

resulted in karyopyknosis, karyolysis, spongiosis, and cellular infiltration of

the derrnis (Kronevi et al. 1979; as cited in ATSDR 1989); the LOAEL was 1 ml.

These data suggest that toluene is slight to moderately irritating to the skin.

Slight irritation of the conjunctival membranes, but no corneal injury was

observed in rabbit eyes following direct application of 0.1 ml toluene (the

LOAEL) (Hazeleton Laboratories 1962; as cited in ATSDR 1989). These data

suggest that toluene is slightly irritating to the eyes. However, Carpenter and

Smyth (1946; as cited in ATSDR 1989) reported moderately severe injury to the

eyes of rabbits following direct application of 0.005 ml toluene (the LOAEL).

Repeated-Dose/Subchronic Toxicity

No adequate repeated-dose/subchronic studies in humans exposed via inhalation
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to toluene were available in ATSDR (1989). However, a number of toxic effects

have been reported in animals exposed via inhalation to toluene. Principal

toxic effects noted include: mortality, neurotoxicity, urinary bladder

histopathology, changes in organ weights, histological changes in the liver,

respiratory system lesions/irritation, hematologic changes, ototoxicity, renal

casts, and immunologic effects. LOAELs for mice range from 2.5 ppm for

immunological effects to 2,500 ppm for hepatocellular hypertrophy; in rats,

LOAELs range from 100 ppm for decreased locomotor activity to 5,000 ppm for

loss of consciousness. Selected examples of toxic responses to the inhalation

of toluene vapor are as follows:

5000 ppm, 7 hours/day, 5 days/week, 5 weeks - unconsciousness in rats

(this effect not observed at 2500 ppm) (von Oettingen et al. 1942; as

cited in ATSDR 1989)

3000 ppm, 6.5 hours/day, 5 days/week, 15 weeks - 80% mortality in rats (no

treatment-related deaths at 2500 ppm) (NTP 1989; as cited in ATSDR 1989)

2500 ppm, 6.5 hours/day, 5 days/week, 15 weeks - urinary bladder

hemorrhage in rats (this effect not observed at 1250 ppm)( NTP 1989; as

cited in ATSDR 1989)

2500 ppm, 6.5 hours/day, 5 days/week, 15 weeks - increased lung and heart

weights in rats (these effects not observed at 1250 ppm) (NTP 1989; as

cited in ATSDR 1989)

o
o
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2500 ppm, 6.5 hours/day, 5 days/week, 14 weeks - hepatocellular hyper-

trophy in mice (this effect not observed at 100 ppm) (NTP 1989; as cited

in ATSDR 1989)

2500 ppm, 7 hours/day, 5 days/week, 5 weeks - pulmonary lesions and

incoordination in rats (these effects not observed at 600 ppm) (von

Oettingen et al. 1942; as cited in ATSDR 1989)

1250 ppm, 6.5 hours/day, 5 days/week, 15 weeks - brain necrosis, increased

liver and kidney weights, and decreased leukocyte counts in rats (these

effects not observed at 625 ppm) (NTP 1989; as cited in ATSDR 1989)

1250 ppm, 6.5 hours/day, 5 days/week, 14 weeks - increased kidney and

brain weights in mice (these effects not observed at 625 ppm) (NTP 1989;

as cited in ATSDR 1989)

1200 ppm, 14 hours/day, 14 days - ototoxicity in rats (Pryor et al. 1984;

as cited in ATSDR 1989)

1000 ppm, 14 hours/day, 7 days/week, 16 weeks - ototoxicity in rats (this

effect not observed at 700 ppm) (Pryor et al. 1984; as cited in ATSDR

1989)

1000 ppm, 16 hours/day, 5 days/week, 2 weeks - auditory impairment in rats

(Johnson et al. 1988; as cited in ATSDR 1989)

501000 ppm, 5 hours/day, 8 days - decreased VgCO2 in mice (this effect o

not observed at 100 ppm) (Bushnell et al. 1985; as cited in ATSDR 1989) g
M

to
O
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800 ppm, 8 hours/day, 7 days - increased liver weight in mice and rabbits

(Ungvary et al. 1982; as cited in ATSDR 1989)

625 ppm, 6.5 hours/day, 5 days/week, 14 weeks - increased liver weight,

hepatocellular hypertrophy, and 10% mortality in mice (these effects not

observed at 100 ppm) (NTP 1989; as cited in ATSDR 1989)

600 ppm, 7 hours/day, 5 days/week, 5 weeks - renal casts and upper airway

irritation in rats (von Oettingen et al. 1942; as cited in ATSDR 1989)

500 ppm, 8-16 hours/day, 5 days/week, 12 weeks - EEG changes in rats

(Naaisuno 1986; as cited in ATSDR 1989)

400 ppm, 30 days - altered neurotransmitter levels in rats (this effect

not observed at 200 ppm) (Ikeda et al. 1986; as cited in ATSDR 1989)

320 ppm, 24 hours/day, 30 days - decreased brain weight in rats (Kyrklund

et al. 1987; as cited in ATSDR 1989)

150 ppm, 24 hours/day, 30 days - increased liver weight in mice

(Kjellstrand et al. 1985; as cited in ATSDR 1989)

100 ppm, 5 hours/day, 8 days - decreased locomotor activity in rats

(Bushnell et al. 1985; as cited in ATSDR 1989)

D (

100 ppm, 6 hours/day, 20 days - neurobehavioral changes in mice (Horiguchi •

and Inoue 1977; as cited in ATSDR 1989) -
c

roo
U)
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100 ppm, 6.5 hours/day, 5 days/week, 14 weeks - increased lung weight in

mice (NTP 1989; as cited in ATSDR 1989)

No gastrointestinal or musculoskeletal effects were reported by NTP (1989; as

cited in ATSDR 1989) in mice or rats following oral exposure to toluene at

dosage levels of up to 5,000 mg/kg/day for 13 weeks. The same dose, however,

produced hemorrhages of the urinary bladder in the rats, and a dose of 625

mg/kg/day increased relative liver and kidney weights in rats. In mice, a dose

of 312 mg/kg/day increased liver weights, and at 2,500 mg/kg/day kidney weights

increased. At 1,250 mg/kg/day, mice exhibited a relative increase in brain

weight, whereas the same dose in rats produced brain necrosis.

Administration of toluene in the drinking water to mice over a 42-day period

indicated a NOAEL of 19.7 mg/kg/day and a LOAEL of 98.3 mg/kg/day for

neurotoxicity. Effects observed included a decrease in open field activity,

which suggested functional deficits, although no specific mechanism was

identified (Kostas and Hotchin 1981; as cited in ATSDR 1989)

Chronic Toxicity

In humans, the only observed effect of chronically inhaled toluene on the

respiratory tract is irritation. Parmeggiani and Sassi (1954; as cited in

ATSDR 1989) observed irritation of the upper respiratory tract in workers

exposed for several years to 200-800 ppm of toluene. Studies by others found

that at an exposure level of 600 ppm for more than 3 years, toluene produced no

adverse hematological effects (Banfer 1961; as cited in ATSDR 1989), and at 334
ppm for 7-10 years, 8 hours/day, there was no hepatotoxicity (Lundberg and

Hakansson 1985; as cited in ATSDR 1989).
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Chronic inhalation exposures of humans to moderate to high concentrations (no
levels reported) of toluene are associated with central nervous system

disturbances and impaired neuromuscular function. At still higher levels,

permanent damage, such as cerebral and cerebellar effects, including ataxia,

tremors, and speech, hearing, and vision impairment have been occasionally

reported in long-time abusers of toluene. In the latter case, it is important

to note that these are often mixed chemical exposures; thus effects seen may

not be fully attributable to toluene (ATSDR 1989).

In animals, inhalation exposures of up to 1200 ppm toluene over two years have

been studied through the National Toxicology Program. In mice, 1200 ppm

toluene, 6.5 hours/day, 5 days/week, for 2 years produced no adverse

hematological, respiratory, cardiovascular, renal, or musculoskeletal toxicity;

the same NOAEL was reported in rats for hepatic, musculoskeletal,

hematological, and cardiovascular toxicity. However, rats exhibited nasal

inflammation, gastrointestinal toxicity, and nephropathy at 600 ppm (the LOAEL)

on the same exposure schedule; at 1200 ppm, the nephropathy was severe (NTP

1989; as cited in ATSDR 1989).

In rats, no toxic effects were observed on the liver, kidneys, or hematopoietic

system following administration of toluene by gavage at a dose level of 590

mg/kg/day over a 6-month period (Wolf et al., 1956; as cited in ATSDR 1989).

Carcinogenic! ty

None of the available data suggest that toluene is carcinogenic by the inhala-

tion route. Exposure to up to 1200 ppm toluene vapor 6.5 hours/day, 5 days/week =

for 24 months did not produce an increased incidence of treatment-related 0
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neoplastic lesions in Fischer 344 rats or in B6C3F1 mice (NTP 1989; as cited in

ATSDR 1989).

No studies were located in the available literature on the carcinogenic effects

of toluene following oral exposure to the chemical (ATSDR 1989).

Weiss et al. (1986; as cited in ATSDR 1989) have demonstrated that

dermally-administered toluene markedly inhibits skin tumorigenesis in the

two-stage mouse model. It is postulated that toluene interferes with a

biochemical process within the cell membrane or in the intracellular cascade

between the membrane and the nucleus.

Mutagenicity

Based on available studies of humans, the weight of evidence suggests that

toluene vapor is not genotoxic, however the results are not conclusive. An

increase in sister chromatid exchange frequencies in toluene-exposed workers

was reported by Schmid et al. (1985; as cited in ATSDR 1989) and Bauchinger et

al. (1982; as cited in ATSDR 1989). However, exchange frequencies ceased to be

significantly different at post-exposure periods greater than 2 years (Schmid

et al., 1985; as cited in ATSDR 1989). Since the significance of an increase in

sister chromatid exchange frequencies is unknown (Morris et al., 1985; as cited

in ATSDR 1989), the importance of these findings is unclear. Others have found

no correlation between chronic occupational exposures to toluene and increased

frequencies of either chromosome aberrations (Haglund et al., 1980;

Maki-Paakkanen et al., 1980; as cited in ATSDR 1989) or sister chromatid

exchanges (Haglund et al., 1980; as cited in ATSDR 1989).

o
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No information was available on the ge no toxic effects of toluene following oral

or dermal exposures (ATSDR 1989).

Developmental and Reproductive Toxicology

Concurrent exposure to multiple solvents precludes the use of human

occupational studies as indicators of possible developmental effects resulting

from toluene exposure. Several studies have shown that inhalation exposure to

toluene affects or harms the development of unborn animals. However, when

pregnant animals were given a single dose of toluene by the oral route, the

unborn animals did not show any developmental problems (ATSDR 1989).

In rats exposed to toluene vapor for 7 hours/day during days 7-16 of gestation,

extranumerary ribs were seen at 400 ppm and dilated renal pelves at 200 ppm.

Toluene was maternally toxic at both of these concentrations (Courtney et al.

1986; as cited in ATSDR 1989). Inhalation exposure of mice (3-4 hours/day, 9

days) and rabbits (24 hours/day, 14 days) to toluene produced fetal effects at

267 ppm but not at 133 ppm. At the 267 ppm concentration, low fetal weight and

retarded skeletal development were seen in mice, and abortion was seen in

rabbits (Ungvary and Tatrai 1985; as cited in ATSDR 1989). Inhalation exposure

of rats (24 hours/day, 9 days) to 267 ppm toluene also produced low fetal

weight and retarded skeletal development (Ungvary 1985; as cited in ATSDR

1989).

Inhalation exposure of two consecutive generations of rats (95 days) to 2000

ppm toluene caused a significant inhibition of growth of the offspring of both
3

generations, both in utero and post partum. No developmental effects were seen •>

at 500 ppm toluene (API 1985; as cited in ATSDR 1989). D
•a

o
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No developmental effects were seen in mice given a single oral gavage dose of

2350 mg/kg toluene (Smith 1983; as cited in ATSDR 1989) or 1800 mg/kg toluene

(Seidenberg et al. 1986; as cited in ATSDR 1989).

No information is available on the reproductive effect of toluene in humans

(ATSDR 1989). A toluene vapor concentration of 2500 ppm, but not 1250 ppm,

produced an increase in relative testicular weight in rats exposed 6.5

hours/day, 5 days/week for 15 weeks (NTP 1989; as cited in ATSDR 1989). In

contrast, no reproductive effects were reported in rats exposed to 2000 ppm

toluene vapor, 6 hours/day, 7 days/week for 95 days (API 1985; as cited in

ATSDR 1989) or in mice exposed to 400 ppm toluene vapor, 6 hours/day, 5

days/week for 8 weeks (API 1981; as cited in ATSDR 1989). Also, toluene vapor

was not a reproductive toxicant in rats following exposure to 300 ppm, 6

hours/day, 5 days/week, for two years (CUT 1980; as cited in ATSDR 1989).

No effect on the number of mice producing viable litters was observed following

oral administration of a single gavage dose of 2350 mg/kg/day to

pregnant/gravid mice (Smith 1983; as cited in ATSDR 1989).

No information was available on the effects of dermal toluene exposure on

development and reproduction (ATSDR 1989).

5. Risk Assessment

Subchronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS)

D
Route of Exposure: Oral =>

Subchronic RfD (mg/kg/day): 0.2

o
0
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Confidence Level: Medium

Critical Effect: Changes in liver and kidney weights

RfD Basis/RfD Source: Oral 13-week rat gavage study/IRIS 1990

Uncertainty Factor: 1,000

Modifying Factor: 1

Carcinogenicity Assessment for Lifetime Exposure (IRIS 1990)

Classification D; not classified

Basis for Classification: No human data and inadequate animal data. Toluene

did not produce positive results in the majority of genotoxicity test assays.

6. Regulations Applicable to Toluene

OSHA

Permissible Exposure Limits (PEL) in Workplace Air (OSHA 1989; as cited in

ATSDR 1989):

Time Weighted Average (TWA) (8 hr/day/,40 hr week): 100 ppm

Short Term Exposure Limit (STEL): 150 ppm

ACGIH

Threshold Limit Values (TLV) (ACGIH 1986; as cited in ATSDR 1989)

TWA: 375 mg/m3 (100 ppm)

STEL: 560 mg/m3 (150 ppm)

EPA OWRS

Hazardous Substance Reportable Quantity (40 CFR 116; 40 CFR 117.3; EPA 1985a;

as cited in ATSDR 1989): 1,000 Ib
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EPA OERR

Reportable Quantity (40 CFR 302.4; EPA 1985a; as cited in ATSDR 1989): 1,000 Ib

EPA ODW

Maximum Contaminant Level Goal (MCLG) (EPA 1985a; as cited in ATSDR 1989): 2.0

mg/L

References

ATSDR. 1989. Agency for Toxic Substances & Disease Registry. Toxicological

Profile for Toluene. U.S. Public Health Service

IRIS. 1990. Integrated Risk Information System. U.S. Environmental Protection

Agency database of health risk assessment information on toluene. Washington,

D.C. USEPA. September 6, 1990.

3

O
-i
3

TP-TOL p. 16 09/12/1990



Toxicological Profile for Xylene

•A



TOXICOLOGICAL PROFILE FOR XYLENE

: ^ 1 . What i s Xylene?

Technical grade xylenes (xylene) is a mixture of three isomers, o, m- and

p-xylene. The properties and toxicities of the three isomers are very

similar. The xylenes are produced from petroleum and coal. They are colorless

liquids with a sweet odor (ATSDR 1990).

Xylene is often a component of solvents and thinners for paints and varnishes.

It is used as a solvent and cleaning agent in a variety of industrial

applications (ATSDR 1990).

The three xylene isomers boil in the range 137°-144°C at atmospheric pressure.

They are miscible in alcohol and organic solvents, and have water solubility of

from 130 to 198 ppm at 25C (ATSDR 1990).

Xylene evaporates readily and burns easily. Xylene can leak into soil, surface

and groundwater where it may remain for 6 months or more before being

degraded. However, because it evaporates readily, most xylene will enter the

atmosphere where it will be broken down by sunlight in a matter of several days

(ATSDR 1990).
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2. Biological Distribution

Pharmokinetics

Absorption

The three xylene isomers, o-, m- and p-xylene, will be absorbed by all

routes, from the lungs by inhalation, from the gastrointestinal tract by

ingestion, and through the skin on dermal contact.

On inhalation, it is the retained xylene that is available for absorption

into the systemic circulation. In experimental studies with humans,

retention of the three xylene isomers was similar and averaged 63.6%

(Sedivec and Flek 1979b, as cited in ATSDR 1990). Other authors have

estimated that between 49.8 and 72.8% of inhaled xylene is retained (David

et al. 1979; Ogata et al. 1970; Riihimaki et al. 1978; 1980; 1979b; Wallen

et al. 1985, all as cited in ATSDR 1990). In pregnant mice approximately

30% of an inhalation dose of 600 ppm p-xylene was absorbed in a 10-minute

exposure period (Ghantous and Danielsson 1986, as cited in ATSDR 1990).

Oral doses of o- or p-xylene administered to humans were absorbed, as

demonstrated by excretion of urinary metabolites (Ogata et al. 1980, as

cited in ATSDR 1990). In animals, a minimum of 87-92% of an oral dose of

1.74-1.8 g of o-, m-, or p-xylene was absorbed (Bray et al. 1949, as cited

in ATSDR 1990). Other studies have also shown oral absorption in animals

(Bakke and Scheline 1970; Patel et al. 1978; Pyykko 1980, all as cited in

ATSDR 1990).
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The xylenes are absorbed through the skin, but much less readily than

through inhalation or ingestion. The amount of m-xylene vapor absorbed

through the skin of humans was from 0.1 to 2% of the amount absorbed by

inhalation (Riihimaki and Pfaffli 1978, as cited in ATSDR 1990). The

absorption rate of m-xylene liquid through the skin of human was estimated

to be 2 g/cm2/min (Engstrom et al. 1977, as cited in ATSDR 1990). The

penetration rate of o-xylene through the excised abdominal skin of rats

was estimated to be 0.967 nmol/cm~/min Tsuruta 1982, as cited in ATSDR

1990.

Distribution

Xylenes are soluble in blood and are readily absorbed into the systemic

circulation during exposure (Astrand 1982, as cited in ATSDR 1990). In

the blood, 90% of the xylene will be associated with serum protein and the

remainder with the serum (Riihimaki et al. 1979b, as cited in ATSDR

1990). From the blood, xylene is primarily distributed to adipose

tissue. Estimates of the amount of xylene accumulated in fat in humans

range from 5 to 10% of an absorbed dose (Astrand 1982; Engstrom and

Bjurstrom 1978, as cited in ATSDR 1990).

Studies in mice indicate high uptake of m-xylene and p-xylene in

lipid-rich tissues such as brain, fat and blood and in well-perfused

organs such as the liver and kidney (Ghantous and Danielsson 1986;

Carlsson 1981, as cited in ATSDR 1990). The level of xylene stored in

body fat may decrease during chronic exposure owing to an induced increase

in metabolic rate (Savolainen et al. 1979a, as cited in ATSDR 1990).
oo
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Metabolism

Results of both human and animal studies indicate that the xylenes are

phenobarbital-like inducers of liver microsomal cytochrome P-450 (David et

al. 1979; Toftgard et al. 1981, as cited in ATSDR 1990). In humans, the

xylenes, irrespective of the isomer, the route of administration, the

dose, or duration of exposure, are metabolized primarily by oxidation of

one of the methyl groups by microsomal mixed function oxidases to give the

corresponding toluic acid. The toluic acid is conjugated with glycine to

form the corresponding methylhippuric acid which is excreted in the urine

(Astrand et al. 1978; Ogata et al. 1979; Riihimaki et al. 1979a, 1979b;

Sedivec and Flek 1976b; Senczuk and Orlowski 1978, all as cited in ATSDR

1990). Minor metabolic products, accounting for less than 10% of the

absorbed dose, include methylbenzyl alcohols, o-toluic acid glucuronide,

and xylenols.

The metabolism of the xylenes in animals is qualitatively similar to that

in humans but there are quantitative differences. Metabolism of

intraperi-toneally injected o-xylene in rats leads to the urinary

excretion of 10 to 56.6% of the administered dose as o-toluic acid

glucuronide whereas m- and p-xylene give only about 1% of the

corresponding glucuronide and from 49 to 75% of the corresponding

methylhippuric acid (Ogata et al. 1980; van Doom et al. 1980; Sugihara

and Ogata 1978, all as cited in ATSDR 1990). In rabbits 60% of an

administered dose of o-xylene, 81% of m-xylene, and 88% of p-xylene were

excreted in the urine as the corresponding methylhippuric acids (Bray et

al. 1949).
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A toxic meta5olite of p-xylene in animals, 5ut not detected in humans,

appears to 5e p-tolualdehyde (Carlone and Fouts 1974; Patel et al. 1978;

Smith et al. 1982, all as cited in ATSDR 1990). The differences o5served

5etween humans and animals in the metabolism of the xylenes may in part

owe to differences in dose size. Conjugation with glucuronic acid, for

example, as well as other elimination pathways, may take over when the

pathway through conjugation with glycine becomes saturated (Sedivec and

Flek 19765; Riihimaki et al. 19795, as cited in ATSDR 1990).

Excretion

In humans, 95% of absorbed xylene is metabolized and excreted in the

urine, primarily as methylhippuric acids; the remaining 5% is exhaled

unchanged (Astrand et al. 1978; Ogata et al. 1980; Riihimaki et al. 1979a,

19795; Sedivec and Flek 1976b; Senczuk and Orlowski 1978, all as cited in

ATSDR 1990). Less than 0.005% of an absorbed dose is excreted unchanged

in the urine and less than 2% is eliminated as xylenols. Excretion is

rapid; a significant amount of methylhippuric acid is detected in the

urine within 2 hours of inhalation exposure.

There appear to 5e at least two, possibly three, distinct phases of

elimination: too rapid to monitor from the parenchyma! organs; relatively

rapid from muscle tissue; and slower from adipose tissue (Ogata et al.

1920; Riihimaki et al. 1979a; 1979b, as cited in ATSDR 1990). Human

volunteers exposed 5y inhalation to 100 or 200 ppm m-xylene for 7 hours

had excreted 54 or 61% of the respective dose 18 hours after exposure
h

(Ogata et al. 1970, as cited in ATSDR 1990). On intermittent acute c

exposure of humans to 23-138 ppm m-xylene, excretion of m-metnylhippuric g
(->

NJ
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acid peaked 6-8 hours after exposure began and decreased rapidly after

termination of exposure. Almost no xylene or m-methylhippuric acid was

detected in the urine 24 hours after exposure ceased (Senczuk and Orlowski

1978, as cited in ATSDR 1990).

Men given oral doses of 40 mg/kg/day of o- or m-xylene excreted 33.1% o-

or 53.1% m-methylhippuric acid in the urine; 1.0% of o-toluic acid

glucuronide was also detected in the urine of those given o-xylene.

Excretion of metabolites of o-xylene peaked in 3-6 hours and of m-xylene

in 1-3 hours after dosing (Ogata et al. 1980, as cited in ATSDR 1990).

After a 15-minute dermal exposure of humans to liquid m-xylene,

elimination in exhaled breath of unchanged m-xylene was 2-phased, one

phase with a half-life of 1 hour and one with a half-life of 10 hours.

Elimination of m-methylhippuric acid in the urine was delayed 2 to 4 hours

and the rate was comparable to that following inhalation exposure. The

rate of excretion of m-methylhippuric acid 2 hours after the 15-minute

dermal exposure was approximately 50 mol/hour (Engstrom et al. 1977;

Riihimaki and Pfaffli 1978, as cited .:: ATSDR 1990).

Toxicology

Because the toxic effects of the xylenes have been thoroughly reviewed (ATSDR

1990), we will only briefly summarize the principal toxic effects here. What

follows is mainly excerpted from the Public Health Statement from ATSDR 1990.

Short-term exposure of humans to 100 ppm of the xylenes in air for one day o

causes eye, nose and throat irritation. Exposure of humans for 70 minutes to o
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299 ppm xylenes in air results in increased reaction time to a visual stimulus

and impaired memory. Exposure to high levels in the air can also cause stomach

discomfort, changes in the liver and kidney, difficulty in breathing and

impaired lung function. Both short- and long-term exposure to high

concentrations of xylene can cause effects on the nervous system including

headaches, lack of muscle coordination, dizziness, confusion, and changes in

sense of balance.

Studies in animals indicate that the xylenes can cause adverse effects on the

liver, kidneys, lungs, heart, and nervous system. Short-term exposure to the

xylenes in air causes effects as follows:

1450 ppm, 8 hours/day - Hearing loss in rats

1940 ppm, 4.5 hours/day - Inactivity or unconciousness in rats

2000 ppm, 3 days/week - Biochemical changes in the brain of rats

Longer term inhalation exposure of rats to the xylene causes:

230 ppm, 4 weeks - Changes in blood vessels of the heart, decreased blood

flow in th heart, and increased heart rate

300 ppm, 18 weeks - Changes in fat and protein composition of the nerves

600 ppm, 4 weeks - Changes in liver weight

800 ppm, 6 weeks - Hearing loss i

oo
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Short-term exposure of rats to the xylenes in food causes:

5000 ppm, 1 day - Impaired eye function

40000 ppm, 14 days - Death

Short-term exposure of animals to high levels of xylene can also cause

indications of neurotoxic effects including muscular spasms, incoordination,

and changes in behavior.

Exposure of pregnant rats to the xylene causes effect such as :

35 ppm in air, 8 days - Decreased placental weight

15846 ppm in food, 10 days - Deacreased bnodyweight and birth defects in

fetuses

Teratogenic efeects include skelatal changes and delayed skeletal development

from exposure of pregnant rats to high levels of the xylenes.

Information from animal studies is not adequate to determine whether or not the

xylenes can cause cancer in humans.

3. Risk Assessment

Chronic Health Hazard Assessment for Noncarcinogenic Effects (IRIS)

Routes of Exposure: Oral

Chronic RfD (mg/kg/day): 2.0 -n
o

Confidence Level: Medium
o
o
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Critical Effects: CNS Toxicity indicated by hyperactivity; decreased

bodyweight and increased mortality (males)

RfD Basis/RfD Source: Oral gavage, rats (IRIS, 1990)

Uncertainty Factor: 100

Modifying Factor: 1

The oral RfD should be protective against fetotoxic and teratogenic effects.

Route of Exposure: Inhalation (IRIS)

A risk assessment by inhalation is under review by an USEPA work group.

Carcinogenicity Assessment for Lifetime Exposure (IRIS)

Route of Exposure: Oral (gavage, rats)

Classification: D; not classifiable as to human carcinogenicity

Basis: Orally administered technical xylene mixture did not cause

significant increases in incidences of tumors in male or female rats or

mice
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