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---
l,3-0IMETHYLBENZENE/M-XYLENE 21-SA-06 08/15/1991 21SA0602Y 1.500 0.23 <LM23 0.23 UGG

21-SS'07 08/15/1991 21SS070lY 0.500 0.23 <LM23 0.23 UGG
ACETIC ACID, VINYL ESTER/VINYL 21·SA·06 08/15/1991 21SA0602NR 1.500 1.0 *LM23 1.0 UGG

21-SS'07 08/15/1991 21SS0701NR 0.500 1.0 *LM23 1.0 UGG
ACETONE 21·SA·06 08/15/1991 21SA0602Y 1.500 3.3 <LM23 3.3 UGG

21'SS-07 08/15/1991 21SS0701Y 0.500 3.3 <LM23 3.3 UGG
ACRYLONITR ILE 21·SA·06 08/15/1991 21SA0602Y 1.500 2.0 . <LM23 2.0 . UGG

21-SS'07 08/15/1991 21SS0701Y 0.500 2.0 <LM23 2.0 UGG
BENZENE 21·SA·06 08/15/1991 21SA0602Y 1.500 0.1 <LM23 0.1 UGG

21-SS-07 08/15/1991 21SS0701Y 0.500 0.1 <LM23 0.1 UGG
BROMODICHLOROMETHANE 21-SA'06 08/15/1991 21SA0602Y 1.500 0.2 <LM23 0.2 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.2 <LM23 0.2 UGG
BROMOFORM 21'SA-06 08/15/1991 21SA0602Y 1.500 0.2 <LM23 0.2 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 21·SA·06 08/15/1991 21SA0602Y 1.500 0.26 <LM23 0.26 UGG

21-SS'07 08/15/1991 21SS0701Y 0.500 0.26 <LM23 0.26 UGG
CARBON DISULFIDE 21-SA'06 08/15/1991 21SA0602NR 1.500 0.6 *LM23 0.6 UGG

21·SS·07 08/15/1991 21SS0701NR 0.500 0.6 *lM23 0.6 UGG
CARBON TETRACHLORIDE 21'SA-06 08/15/1991 21SA0602Y 1.500 0.31 <LM23 0.31 UGG

21-SS'07 08/15/1991 21SS0701Y 0.500 0.31 <LM23 0.31 UGG
CHLORFORM 21-SA'06 08/15/1991 21SA0602Y 1.500 0.24 <LM23 0.24 UGG

21'SS-07 08/15/1991 21SS0701Y 0.500 0.24 <LM23 0.24 UGG
CHLOROBENZENE 21-SA'06 08/15/1991 21SA0602Y 1.500 0.1 <LM23 0.1 UGG

21-SS-07 08/15/1991 21SS0701Y 0.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 21'SA-06 08/15/1991 21SA0602Y 1.500 0.64 <LM23 0.64 UGG

21·SS-07 08/15/1991 21SS0701Y 0.500 0.64 <LM23 0.64 UGG
CHLOROETHANE/VINYL CHLORIDE 21'SA-06 08/15/1991 21SA0602Y 1.500 1.8 <LM23 1.8 UGG

21-SS'07 08/15/1991 21SS0701Y 0.500 1.8 <LM23 1.8 UGG
CHLOROMETHANE 21-SA-06 08/15/1991 21SA0602Y 1.500 0.96 <LM23 0.96 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.96 <LM23 0.96 UGG
CIS'1,3'0ICHLOROPROPYLENE/CIS' 21·SA·06 . 08/15/1991 21SA0602NR 1.500 0.6 *LM23 0.6 UGG

21·SS·07 08/15/1991 21SS0701NR 0.500 0.6 *LM23 0.6 UGG
OIBROMOCHLOROMETHANE 21·SA·06 08/15/1991 21SA0602Y 1.500 0.25 <LM23 0.25 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.25 <LM23 0.25 UGG
DICHLOROBENZENE' NONSPECIFIC 21-SA-06 08/15/1991 21SA0602Y 1.500 0.2 <LM23 0.2 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.2 <LM23 0.2 UGG
ETHYL BENZENE 21·SA·06 08/15/1991 21SA0602Y 1.500 0.19 <LM23 0.19 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.19 <LM23 0.19 UGG
METHYL·N·BUTYL KETONE/2-HEXANO 21·SA·06 08/15/1991 21SA0602NR 1.500 1.0 *LM23 1.0 UGG

21·SS·07 08/15/1991 21SS0701NR 0.500 1.0 *LM23 1.0 UGG
METHYLENE CHLORIDE 21·SA·06 08/15/1991 21SA0602Y 1.500 4.4 <LM23 4.4 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 21·SA·06 08/15/1991 21SA0602Y 1.500 4.3 <LM23 4.3 UGG

21-SS-07 08/15/1991 21SS0701Y 0.500 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 21'SA-06 08/15/1991 21SA0602Y 1.500 0.63 <LM23 0.63 UGG

21·SS·07 08/15/1991 21SS0701Y 0.500 0.63 <LM23 0.63 UGG
STYRENE 21·SA·06 08/15/1991 21SA0602NR 1.500 0.6 *LM23 0.6 UGG

21·SS·07 08/15/1991 21SS0701NR 0.500 0.6 *LM23 0.6 UGG
TETRACHLOROETHYLENE/1ETRACHLOR 21·SA·06 08/15/1991 21SA0602Y 1.500 0.16 <LM23 0.16 UGG
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21-SS-D7 08/15/1991 21SS0701Y 0.500 0.16 <LM23 0.16 UGG

TOLUENE 21-SA-06 08/15/1991 21SA0602Y 1.500 0.1 <LM23 0.1 UGG
21-SS-07 08/15/1991 21SS0701Y 0.500 0.1 <LM23 0.1 UGG

TRANS-l,3-DICHLOROPROPENE 21-SA-06 08/15/1991 21SA0602NR 1.500 0.6 *LM23 0.6 UGG
21-SS-07 08/15/1991 21SS0701NR 0.500 0.6 *LM23 0.6 UGG

TRICHLOROETHYLENE/TRICHLOROETH 21-SA-06 08/15/1991 21SA0602Y 1.500 0.23 <LM23 0.23 UGG
21-SS-07 08/15/1991 21SS0701Y 0.500 0.23 <LM23 0_23 UGG .

TRICHLOROFLUDROMETHANE 21-SA-06 08/15/1991 21SA0602Y 1.500 0.23 <LM23 0.23 UGG
21-SS-07 08/15/1991 21SS0701Y 0.500 0.23 <LM23 0_23 UGG

XYlENES 21-SA-06 08/15/1991 21SA0602Y 1.500 0.78 <LM23 0.78 UGG
21-SS-07 08/15/1991 21SSD701Y 0.500 0.78 <LM23 0.78 UGG
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IAAP22 SO EXPLOSIVES 2,4-0INITROTOLUENE 22-S0-01 08/09/1991 22S00101N 0.500 1.4 <LM25 1.4 , UGG

2,6~DINITROTOlUENE 22-S0-01 08/09/1991 2250010iN 0.500 0.32 <LM25 0.32 UGG
NITROBENZENE 22-50-01 08/09/1991 22500101N 0.500 1.8 <LM25 1.8 UGG

METALS ANTIMONY 22-50-01 08/09/1991 22SD0101N 0.500 19.6 <99 19.6 UGG
AR5ENIC 22-S0-01 08/09/1991 2250010lY 0.500 18.4 =B9 2.5 UGG
BARIUM 22-S0-01 08/09/1991 22500101Y 0.500 233.0 ' =J512 3.29 UGG
BERYLLIUM 22-S0-01 08/09/1991 22S00101Y 0.500 0.971 =J512 0.427 UGG
CADMIUM 22-S0-01 08/09/1991 22S00101Y 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 22-S0-01 08/09/1991 2250010lY 0.500 '27.5 =J512 1.04 UGG
COPPER 22-S0-01 08/09/1991 22s0010lY 0.500 17.4 =J512 2.84 UGG
LEAD 22-S0-01 08/09/1991 22500101Y 0.500 36.0 =J021 0.467 UGG
MERCURY 22-50-01 08/09/1991 22500101Y 0.500 0.05 <Y9 0.05 UGG
NICKEL 22-S0-01 08/09/1991 22S00101Y 0.500 26.1 =J512 2.74 UGG
5ELENIUM 22-50-01 08/09/1991 22500101Y 0.500 0.449 <J020 0.449 UGG
5ILVER 22-50-01 08/09/1991 22500101Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 22-50-01 08/09/1991 22500101Y 0.500 34.3 <J512 34.3 UGG
ZINC 22-S0-01 08/09/1991 22S00101Y 0.500 220.0 =J512 2.34 UGG

PEST-PCBS 2,2-BI5(P-CHLOROPHENYL)-l,l-01 22-50-01 08/09/1991 22500101N 0.500 0.068 <LM25 0.068 UGG
2,2-BI5(P-CHLOROPHENYL)-l,l-TR 22-50-01 08/09/1991 22S00101N 0.500 0_ 1 <LM25 0.1 UGG
2,2-BIS(P-CHOLROPHENYL)-l,l-0I 22-50-01 08/09/1991 22500101N 0.500 0.064 <LM25 0.064 UGG
ALDRIN 22-50-01 08/09/1991 22500101N 0.500 1.3 <LM25 1.3 UGG
ALPHA-BENZENE HEXACHLORIDE 22-50-01 08/09/1991 22500101N 0.500 1.3 <LM25 1.3 UGG
ALPHA-EN005ULFAN/ENOOSULFAN I 22-50-01 08/09/1991 22500101N 0.500 0.4 <LM25 0.4 UGG
BETA-BENZENEHEXACHLORIDE 22-50-01 08/09/1991 22500101N 0.500 1.3 <LM25 1.3 UGG
BETA-EN005ULFAN/ENOOSULFAN II 22-50-01 08/09/1991 22500101N 0.500 2.4 <LM25 2.4 UGG
CHLORDANE 22-S0-01 08/09/1991 22500101N 0.500 0.68 <lM25 0.68 UGG
OELTA-BENZENEHEXACHLORIOE 22-50-01 08/09/1991 22500101N 0.500 0.21 <LM25 0.21 UGG
DIELDRIN 22-50-01 08/09/1991 22SD0101N 0.500 0.079 <LM25 0.079 UGG
ENORIN 22-S0-01 08/09/1991 22SD0101N 0.500 1.3 <LM25 1.3 UGG
HEPTACHLOR 22-50-01 08/09/1991 22500101N 0.500 0.24 <LM25 0.24 UGG
HEPTACHLOR EPOXIOE 22-50-01 08/09/1991 22500101N 0.500 0.48 <LM25 0.48 UGG
ISOORIN 22-S0-01 08/09/1991 22S00101N 0.500 0.48 <LM25 0.48 UGG
LINDANE 22-50-01 08/09/1991 22500101N 0.500 0.1 <LM25 0.1 UGG
METHOXYCHLOR 22-50-01 08/09/1991 22500101N 0.500 0.26 <LM25 0.26 UGG
PCB 1016 22-50-01 08/09/1991 22500101N 0.500 0.32 <LM25 0.32 UGG
PCB 1221 22-50-01 08/09/1991 22500101NR 0.500 1.9 'LM25 1.9 UGG
PCB 1232 22-50-01 OB/09/1991 22SD0101NR 0.500 1.9 'LM25 1.9 UGG
PCB 1242 22-50-01 08/09/1991 22500101NR 0.500 1.9 'LM25 1.9 UGG
PCB 1248 22-50-01 08/09/1991 22500101NR 0.500 1.9 'LM25 1.9 UGG
PCB 1254 22-50-01 08/09/1991 22500101NR 0.500 3.8 'LM25 3.8 UGG
PCB 1260 22-50-01 08/09/1991 22500101N 0.500 0.79 <LM25 0.79 UGG
PCB 1262 22-S0-01 08/09/1991 22500101Y 0.500 6.3 <LM25 0.3 . UGG
TOXAPHENE 22-50-01 08/09/1991 22500101NR 0.500 12.0 'LM25 12.0 UGG

SEMIVOLATI lES 1,2,3~TRICHLOROBENZENE 22-S0-01 08/09/1991 22500101Y 0.500 0.032 <LM25 0.032 UGG
1,2,4·TRICHlOROBENZENE 22-S0-01 08/09/1991 22500101Y 0.500 0.22 <LM25 0.22 UGG
l,2-0ICHLOROBENZENE 22-50-01 08/09/1991 22S00101Y 0.500 0.042 <LM25 0.042 UGG
l,2-0IPHENYLHYORAZINE 22-S0-01 08/09/1991 22S00101Y 0.500 0.52 <lM25 0.52 UGG
1,4-DICHlOROBENZENE 22-50-01 08/09/1991 22500101Y 0.500 0.034 <lM25 0.034 UGG
l,4-0XATHIANE 22-50-01 08/09/1991 22S00101Y 0.500 0.075 <LM25 0.075 UGG
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2,3,6-TCP 22-S0-01 08/09/1991 22S00101Y 0.500 0.62 <LH25 0.62 UGG
2.4,5-TRICHLOROPHENOL 22-S0-01 OB/09/1991 22S00101Y 0.500 0;49 <LM25 0.49 UGG
2.4,6-TRICHLOROPHENOL 22-S0-01 OB/09/1991 22SD0101Y 0.500 0.061 <LM25 0_061 UGG
2.4-0ICHLOROPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 0.065 <LM25 0.065 UGG
2.4-0IMETHYLPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 3.0 <LM25 3.0 UGG
2,4~DINITROPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 4.7 <LM25 4.7 UGG
2,6-0INITROANILINE 22-S0-01 08/09/1991 22S00101Y 0.500 0.57 <LM25 0.57 UGG
2-CHLORONAPHTHALENE 22-S0-01 08/09/1991 22SD0101Y 0.500 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 0.055 <LM25 0.055 UGG
2-METHYL-4.6-0INITROPHENOL/4,6 22-S0-01 08/09/1991 22S00101Y 0.500 0.8 <LM25 0.8 UGG
2-METHYLNAPHTHALENE 22-S0-01 08/09/1991 22s00101Y 0.500 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 22-S0-01 08/09/1991 22S00101Y 0.500 0.098 <LM25 0.098 UGG
2-NlTROANILlNE 22-S0-01 08/09/1991 22SD0101NR 0.500 3.1 *LM25 3.1 UGG
2-NlTROPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 1.1 <LM25 1.1 UGG
3,3'-0ICHLOROBENZI0INE 22-S0-01 08/09/1991 22S00101Y 0.500 1.6 <LM25 1.6 UGG
3.5-0INITROANILINE 22-S0-01 08/09/1991 22S00101Y 0_500 1.6 <LM25 1.6 UGG
3-METHYL-4-CHLOROPHENOL/4-CHLO 22-S0-01 08/09/1991 22S00101Y 0.500 0.93 <LM25 0.93 UGG
3-NlTROANILlNE Z2-S0-01 08/09/1991 22S00101Y 0.500 3.0 <LM25 3.0 UGG
3-NlTROTOLUENE 22-S0-01 08/09/1991 22SD0101Y 0.500 0.34 <LM25 0.34 UGG
4-BROMOPHENYLPHENYL ETHER 22-S0-01 08/09/1991 22SD0101Y 0.500 0.041 <LM25 0.041 UGG
4-CHLOROANI LINE 22-S0-01 08/09/1991 22S00101NR 0.500 0.63 *LM25 0.63 UGG
4-CHLOROPHENYLPHENYL ETHER 22-S0-01 08/09/1991 22S00101Y 0.500 0.17 <LM25 0_17 UGG
4-METHYLPHENOL/4-CRESOL 22-S0-01 08/09/1991 22S00101Y 0.500 0.24 <LM25 0.24 UGG
4-NITROANILINE 22-S0-01 08/09/1991 22S00101NR 0.500 3.1 *lM25 3.1 UGG
4-NlTROPHENOL 22-S0-01 08/09/1991 22S00101Y 0.500 3.3 <LM25 3.3 UGG
ACENAPHTHENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.041 <LM25 0.041 UGG
ACENAPHTHYLENE 22-S0-01 08/09/1991 22SD0101Y 0.500 0.033 <LM25 0.033 UGG
ANTHRACENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.71 <LM25 0.71 UGG
ATRAZINE 22-S0-01 08/09/1991 22S00101Y 0.500 0.065 <LM25 0.065 UGG
BENZO(AlANTHRACENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.041 <LM25 0.48 UGG
BENZO(AlPYRENE 22-S0-01 08/09/1991 22S00101Y 0.500 1.2 <LM25 1.2 UGG
BENZO(BlFLUORANTHENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.31 <LM25 0.31 UGG
BENZO(G,H,IlPERYLENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.18 <lM25 0.18 UGG
BENZO(KlFLUORANTHENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.13 <LM25 0.13 UGG
BENZOIC AC ID 22-S0-01 08/09/1991 22S00101NR 0.500 3.1 *lM25 3.1 UGG
BENZYL ALCOHOL 22-S0-01 08/09/1991 22S00101Y 0.500 0.032 <LM25 0.032 UGG
BIS (2-CHLOROETHOXYl METHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYLl ETHER 22-S0-01 08/09/1991 22S00101Y 0.500 0.36 <LM25 0.36 UGG
BIS (2-CHLOROISOPROPYLl ETHER 22-S0-01 08/09/1991 22S00101Y 0.500 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYLl PHTHALATE 22-S0-01 08/09/1991 22S00101Y 0.500 4.43 =LM25 0.48 UGG
BUTYLBENZYL PHTHALATE 22-S0-01 08/09/1991 22SD0101Y 0.500 1.8 <LM25 1.8 UGG
CHRYSENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.032 <LM25 0.032 UGG
Ol-N-BUTYL PHTHALATE 22-S0-01 08/09/1991 22S00101Y 0.500 1.3 <LM25 1.3 UGG
OI-N-OCTYL PHTHALATE 22-S0-01 08/09/1991 22S00101Y 0.500 0.23 <LM25 0.23 UGG
OIBEN2(A.HlANTHRACENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.31 <LM25 0.31 UGG
OIBENZOFURAN 22-S0-01 08/09/1991 22S00101Y 0.500 0.038 <LM25 0_038 UGG
DIBROMOCHLOROPROPANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.071 <LM25 0.071 UGG
DICYCLOPENTAOIEN~ 22-S0-01 08/09/1991 22S00101Y 0.500 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 22-S0-01 08/09/1991 22S00101Y 0.500 0.24 <lM25 0_24 UGG
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DIMETHYL PHTHALATE 22-S0-01 08/09/1991 22S00101Y 0.500 0.063 <LM25 0.063 UGG
DITHIANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.065 <LM25 0.065 UGG
ENOOSULFAN SULFATE 22-S0-01 08/09/1991 22S00101Y 0.500 1.2 <LM25 1.2 UGG
ENORIN ALDEHYDE 22-S0-01 08/09/1991 22S00101Y 0.500 1.8 <LM25 1.8 UGG
ENORIN KETONE 22-S0-01 08/09/1991 22S00101NR 0.500 0.28 *LM25 0;28 UGG
FLUORANTHENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.032 <LM25 0.032 UGG
FLUORENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.065 <LM25 0.065 UGG .
HEXACHLOR08ENZENE 22-S0'01 08/09/1991 22S00101Y 0.500 0.08 <LM25 0.08 UGG
HEXACHLOR08UTAOIENE 22-S0-01 08/09/1991 22500101Y 0.500 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTAOIENE 22-S0-01 08/09/1991 22500101Y 0.500 0.52 <LM25 0.52 UGG
HEXACHLOROETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 1.8 <LM25 1.8 UGG
INOENO(l,2,3-C,O)PYRENE 22-S0-01 08/09/1991 22S00101Y 0.500 2.4 <LM25 2.4 UGG
ISOPHORONE 22-S0-01 08/09/1991 22S00101Y 0.500 0.39 <LM25 0.39 UGG
MALATHION 22-S0-01 08/09/1991 22S00101Y 0.500 0.18 <LM25 0.18 UGG
MIREX 22-50-01 08/09/1991 22S00101Y 0.500 0.14 <LM25 0.14 UGG
N-NITROSODI-N-PROPYLAMINE 22-S0-01 08/09/1991 22S00101Y 0.500 1.1 <LM25 1.1 UGG
N-NITROSODIMETHYlAMINE 22-S0-01 08/09/1991 22S00101Y 0.500 0.46 <LM25 0.46 UGG
N-NITROSODIPHENYLAMINE 22-S0-01 08/09/1991 22S00101Y 0.500 0.29 <LM25 0.29 UGG
NAPHTHALENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.74 <LM25 0.74 UGG
P-CHLOROPHENYLMETHYL SULFIDE 22-S0-01 08/09/1991 22S00101Y 0.500 0.097 <LM25 0.097 UGG
P-CHLOROPHENYLMETHYL SULFONE 22-50-01 08/09/1991 22S00101Y 0.500 0.066 <lM25 0.066 UGG
P-CHLOROPHENYLMETHYL SULFOXIDE 22-S0-01 08/09/1991 22500101Y 0.500 0.32 <LM25 0.32 UGG
PARATHION 22-S0-01 08/09/1991 22S00101Y 0.500 1.7 <LM25 1.7 UGG
PENTACHLOROPHENOL 22-50-01 08/09/1991 22S00101Y 0.500 0.76 <LM25 0.76 UGG
PHENANTHRENE 22-S0-01 08/09/1991 22500101Y 0.500 0.238 =LM25 0.032 UGG
PHENOL 22-50-01 08/09/1991 22S00101Y 0.500 0.052 <LM25 0.052 UGG
PYRENE 22-50-01 08/09/1991 22S00101Y 0.500 11.1 =LM25 0.083 UGG
5UPONA/2-CHLORO-1-(2,4-0ICHLOR 22-50-01 08/09/1991 22S00101Y 0.500 0.92 <LM25 0,92 UGG
VAPONA 22-S0-01 08/09/1991 22S00101Y 0.500 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 22-50-01 08/09/1991 22S00101Y 0.500 0.5 <LM23 0.5 UGG
l,l,l-TRICHLOROETHANE 22-S0-01 08/09/1991 22500101Y 0.500 0.2 <LM23 0.2 UGG
l,l,2,2-TETRACHLOROETHANE 22-50-01 08/09/1991 22500101Y 0.500 0.2 <LM23 0;2 UGG
l,l,2-TRICHLOROETHANE 22-S0-01 08/09/1991 22500101Y . 0.500 0.33 <LM23 0.33 UGG
l,l-0ICHLOROETHANE 22-50-01 08/09/1991 22S00101Y 0.500 0.49 <LM23 0;49 UGG
l,l-01CHLOROETHYLENE/l,l-0ICHL 22-50-01 08/09/1991 22S00101Y 0.500 0.27 <LM23 0.27 UGG
l,2-0ICHLOROETHANE 22-50-01 08/09/1991 22500101Y 0.500 0.32 <LM23 0.32 UGG
l,2-0ICHLOROETHENE5/1,2-0ICHLO 22-50-01 08/09/1991 22500101Y 0.500 0.32 <LM23 0.32 UGG
l,2-01CHLOROPROPANE 22-50-01 08/09/1991 22500101Y 0.500 0.53 <LM23 0.53 UGG
l,3-0ICHLOROBENZENE 22-50-01 08/09/1991 22500101N 0.500 0.042 <LM25 0.042 UGG

22500101Y 0.500 0.14 <LM23 0,14 UGG
l,3-01CLOROPROPANE 22-50-01 08/09/1991 22500101Y 0.500 0.2 <LM23 0.2 UGG
l,3-01METHYLBENZENE/M-XYLENE 22-50-01 08/09/1991 22S00101Y 0.500 0.23 <LM23 0.23 UGG
ACETiC ACID, VINYL E5TER/VINYL 22-50'01 08/09/1991 22500101NR 0.500 1.0 *LM23 1.0 UGG
ACETONE 22-S0-01 08/09/1991 22500101Y 0_500 3.3 <LM23 3.3 UGG
ACRYLON ITR ILE 22-50-01 08/09/1991 22S00101Y 0.500 2.0 <LM23 2.0 UGG
BENZENE 22-S0-01 08/09/1991 22500101Y 0.500 0.1 <LM23 0.1 UGG
BROMOO ICHLOROMETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.2 <lM23 0.2 UGG
BROMOFORM 22-S0-01 08/09/1991 22500101Y 0.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.26 <LM23 0.26 UGG
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CARBON DISULFIDE 22-S0-01 08/09/1991 22S00101NR 0.500 0.6 *LM23 0.6 UGG
CARBON TETRACHLORIDE 22-S0-01 08/09/1991 22S00101Y 0.500 0.31 <LM23 0.31 UGG.
CHLORFORM 22-S0-01 08/09/1991 22S00101Y 0.500 0.24 <LM23 0.24 UGG
CHLOROBENZENE 22-S0-01 08/09/1991 22500101Y 0.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.64 <LM23 0.64 UGG
CHLOROETHANE/VINYL CHLORIDE 22-S0-01 08/09/1991 22S00101Y 0.500 1.8 <LM23 1.8 UGG
CHLOROMETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.96 <LM23 0.96 UGG
CIS-l.3-0ICHLOROPROPYLENE/CIS- 22-S0-01 08/09/1991 22S00101NR 0.500 0.6 *LM23 0.6 UGG
OIBROMOCHLOROMETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.25 <LM23 0.25 UGG
DICHLOROBENZENE - NONSPECIFIC 22-S0-01 08/09/1991 22S00101Y 0.500 0.2 <LM23 0.2 UGG
ETHYLBENZENE 22-S0-01 08/09/1991 22S00101Y 0.500 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 22-50-01 08/09/1991 22S00101NR 0.500 1.0 *LM23 1.0 UGG
METHYLENE CHLORIDE 22-S0-01 08/09/1991 22S00101Y 0.500 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 22-S0-01 08/09/1991 22500101Y 0.500 4.3 <LM23 4.3 UGG
METHYL ISOBUTYL KETONE 22-S0-01 08/09/1991 22S00101Y 0.500 0.63 <LM23 0.63 UGG
STYRENE 22-S0-01 08/09/1991 22S00101NR 0.500 0.6 *LM23 0.6 UGG
TETRACHLOROETHYLENE/TETRACHLOR 22-S0-01 08/09/1991 22S00101Y 0.500 0.16 <LM23 0.16 UGG
TOLUENE 22-S0-01 08/09/1991 22S00101T 0.500 0.444 =LM23 0.1 UGG
TRANS-l.3-0ICHLOROPROPENE 22-S0-01 08/09/1991 22500101NR 0.500 0.6 *LM23 0.6 UGG
TRICHLOROETHYLENE/TRICHLOROETH 22-S0-01 08/09/1991 22S00101Y 0.500 0.23 <LM23 0.23 UGG
TRICHtOROFLUOROMETHANE 22-S0-01 08/09/1991 22S00101Y 0.500 0.23 <LM23 0.23 UGG
XTLENES 22-S0-01 08/09/1991 22S00101Y 0.500 0.78 <LM23 0.78 UGG

SO EXPLOSIVES 2.4-0INITROTOLUENE 22-SA-02 08/09/1991 22SA0201N 0.500 1.4 <LM25 1.4 UGG
2.6-0INITROTOLUENE 22-SA-02 08/09/1991 22SA0201N 0.500 0.32 <lM25 0.32 UGG
NITROBENZENE 22-SA-02 08/09/1991 22SA0201N 0.500 1.8 <LM25 1.8 UGG

METALS ANTIMONY 22-SA-02 08/09/1991 22SA0201N 0.500 19.6 <99 19.6 UGG
ARSENIC 22-SA-02 08/09/1991 22SA0201T 0.500 8.46 =B9 2.5 UGG
BARIUM 22'SA-02 08/09/1991 22SA0201Y 0.500 230.0 =JS12 3.29 UGG
BERYLLIUM 22-SA-02 08/09/1991 22SA0201Y 0.500 1.02 =JS12 0.427 UGG
CADMIUM 22-SA-02 08/09/1991 22SA0201T 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 22-SA-02 08/09/1991 22SA0201T 0.500 31.2 =JS12 1.04 UGG
COPPER 22-SA-02 08/09/1991 22SA0201Y 0.500 25.1 =JS12 2.84 UGG
LEAD 22-SA-02 08/09/1991 22SA0201Y 0.500 40.0 =J021 0.467 UGG
MERCURY 22-SA-02 08/09/1991 22SA0201Y 0.500 0.05 <Y9 0.05 UGG
NICKEL 22·SA·02 08/09/1991 22SA0201Y 0.500 21.6 =JS12 2.74 UGG
SELENIUM 22-SA-02 08/09/1991 22SA0201Y 0.500 0.449 <JD20 0.449 UGG
SILVER 22-SA-02 08/09/1991 22SA0201Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 22-SA-02 08/09/1991 22SA0201Y 0.500 34.3 <JS12 34.3 UGG
ZINC 22-SA-02 08/09/1991 22SA0201Y 0.500 113.0 =JS12 2.34 UGG

PEST-PCBS 2.2-BIS(P-CHLOROPHENYL)-1.1-0122-SA-02 08/09/1991 22SA0201N 0.500 0.068 <LM25 0.068 UGG
2.2-BIS(P-CHLOROPHENYL)-1.1-TR 22-SA-02 08/09/1991 22SA0201N 0.500 0.1 <LM25 0.1 UGG
2.2-BIS(P-CHOLROPHENYL)-1.1-0122-SA-02 08/09/1991 22SA0201N 0.500 0.064 <LM25 0.064 UGG
ALDRIN 22-SA-02 08/09/1991 22SA0201N 0.500 1.3 <LM25 1.3 UGG
ALPHA-BENZENEHEXACHLORIOE 22-SA-02 08/09/1991 22SA0201N 0.500 1.3 <lM25 1.3 UGG
ALPHA-ENOOSULFAN/ENOOSULFAN I 22-SA-02 08/09/1991 22SA0201N 0.500 0.4 <LM25 0.4 UGG
BETA-BENZENEHEXACHLORIOE 22-SA-02 08/09/1991 22SA0201N 0.500 1.3 <LM25 1.3 UGG
BETA-ENOOSULFAN/ENOOSULFAN II 22-SA-02 08/09/1991 22SA0201N 0.500 2.4 <LM25 2.4 UGG
CHLORDANE 22-SA-02 08/09/1991 22SA0201N 0.500 0.68 <LM25 0.68 UGG
OELTA-BENZENEHEXACHLORIOE 22-SA-02 08/09/1991 22sA0201N 0.500 0.21 <lM25 0.21 UGG
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DIELDRIN 22-SA-02 08/09/1991 22SA0201N 0.500 0.079 <LM25 0.079 UGG
ENDRIN 22-siI-02 08/09/1991 22SA0201N 0.500 1.3 <LM25 1.3 UGG
HEPTACHLOR 22-SA-02 08/0911991 22SA02D1N 0.500 0.24 <lM25 0.24 UGG
HEPTACHLOR EPOXIDE 22-SA-02 08/09/1991 22SA0201N 0.500 0.48 <LM25 0.48 UGG
ISOORIN 22-SA-02 08/0911991 22SA0201N 0.500 0.4B <lM25 0.48 UGG
LINDANE 22-SA-02 08/0911991 22SA0201N 0.500 0.1 <LM25 0.1 UGG
METHOXYCHLOR 22-SA-02 08/09/1991 22SA0201N 0.500 0.26, <LM25 0.26 UGG
PC8 1016 22-SA-02 08/0911991 22SA0201N 0.500 0.32 <LM25 0.32 UGG
PCB 1221 22-SA-02 08/0911991 22SA0201NR 0.500 1.9 *LM25 1.9 UGG
PCB 1232 22-SA-02 08/0911991 22SA0201NR 0.500 1.9 *LM25 1.9 UGG
PCB 1242 22-SA-02 08/0911991 22SA0201NR 0.500 1.9 *LM25 1.9 UGG
PCB 1248 22-SA-02 08/09/1991 22SA0201NR 0.500 1.9 *LM25 1.9 UGG
PCB 1254 22-SA-02 08/09/1991 22SA0201NR 0.500 3.8 *LM25 3.8 UGG
PCB 1260 22-SA-02 08/09/1991 22SA0201N 0.500 0.79 <LM25 0.79 UGG
PCB 1262 22-SA-02 08/09/1991 22SA0201Y 0.500 6.3 <LM25 0.3 UGG
TOXAPHENE 22-SA-02 08/09/1991 22SA0201NR 0.500 12'.0 *LM25 12.0 UGG

SEMIVOLATILES 1.2.3-TRICHLOROBEN2ENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.032 <LM25 0.032 UGG
1.2.4-TRICHLOROBEN2ENE 22-SA-02 08/0911991 22SA0201Y 0.500 0.22 <LM25 0.22 UGG
1.2-DICHLOROBEN2ENE 22-SA-02 08/0911991 22SA0201Y 0.500 0.042 <LM25 0.042 UGG
1.2-DIPHENYLHYDRAZINE 22-SA-02 08/0911991 22SA0201Y 0;500 0.52 <LM25 0.52 UGG
1.4-DICHLOROBENZENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.034 <LM25 0.034 UGG
1.4-0XATHIANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.075 <LM25 0.075 UGG
2.3.6-TCP 22-SA-02 08/09/1991 22SA0201Y 0.500 0.62 <LM25 0.62 UGG
2.4.5-TRICHLOROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.49 <LM25 0.49 UGG
2.4.6-TRICHLOROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.061 <LM25 0.061 UGG
2.4-DICHLOROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.065 <LM25 0.065 UGG
2.4-DIMETHYLPHENOL 22-SA'02 08/09/1991 22SA0201Y 0_500 3.0 <LM25 3.0 UGG
2.4-DINITROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 4.7 <LM25 4.7 UGG
2.6-DINITROANILINE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.57 <LM25 0.57 UGG
2-CHLORONAPHTHALENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 22-SA-02 08/0911991 22SA0201Y 0.500 0.055 <LM25 0.055 UGG
2-METHYL-4.6-DINITROPHENOL/4.6 22-SA-02 08/09/1991 22SA0201Y 0,500 0'.8 <LM25 0.8 UGG
2-METHYLNAPHTHALENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0_032 <LM25 0~032 UGG
2-METHYLPHENDL/2-CRESOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.098 <LM25 0.098 UGG
2-NITROANILINE 22-SA-02 08/09/1991 22SA0201NR 0.500 3.1 *LM25 3.1 UGG
2-N ITROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 1.1 <LM25 1.1 UGG
3.3'-DICHLOR08ENZIDINE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.6 <LM25 1.6 UGG
3.5-0INITROANILINE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.6 <LM25 1.6 UGG
3-METHYL-4-CHLOROPHENOL/4-CHLO 22-SA-02 08/0911991 22SA0201Y 0.500 0.93 <LM25 0.93 UGG
3-NITROANILINE 22-SA-02 08/09/1991 22SA0201Y 0.500 3.0 <LM25 3.0 UGG
3-N ITROTOLUENE 22-SA-02 08/0911991 22SA0201Y 0.500 0.34 <LM25 0.34 UGG
4-BROMOPHENYLPHENYL ETHER 22-SA-02 08/09/1991 22SA0201Y 0.500 0.041 <LM25 0.041 UGG
4-CHLOROANILINE 22-SA-02 08/09/1991 22SA0201NR 0.500 0.63 *LM25 0.63 UGG
4-CHLOROPHENYLPHENYL ETHER 22-SA-02 08/09/1991 22SA0201Y 0.500 0_17 <LM25 0.17 . UGG
4-METHYLPHENOL/4-CRESOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.24 <LM25 0.24 UGG
4-N ITROAN ILI NE 22-SA-02 08/09/1991 22SA0201NR 0.500 3.1 ~LM25 3.1 UGG
4-NITROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 3.3 <LM25 3.3 UGG
ACENAPHTHENE 22-SA-02 08/0911991 22SA0201Y 0.500 0.041 <LM25 0.041 UGG
ACENAPHTHYLENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.033 <LM25 0.033 UGG
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ANTHRACENE 22-SA-D2 08/09/1991 22SAD201Y 0.500 0.71 <LM25 0.71 UGG
ATRAZINE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.065 <lM25 0.065 UGG
BENZO(A)ANTHRACENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.041 <LM25 0.48 UGG
SENZD(A)PYRENE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.2 <LM25 1.2 UGG
SENZO(S)FLUORANTHENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.31 <LM25 0.31 UGG
SENZO(G,H,I)PERYLENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.18 <LM25 0.18 UGG
SENZO(K)FLUORANTHENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.13 <LM25 0.13 UGG
SEN20IC ACID 22-SA-02 08/09/1991 22SA0201NR 0.500 3.1 *LM25 3.1 UGG
SEN2YL ALCOHOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.032 <LM25 0.032 UGG
SIS (2-CHLOROETHOXY) METHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.19 <LM25 0.19 UGG
SIS (2-CHLOROETHYL) ETHER 22-SA-02 08/09/1991 22SA0201Y 0.500 0.36 <LM25 0.36 UGG
SIs (2-CHLOROISOPROPYL) ETHER 22-SA-02 08/09/1991 22SA0201Y 0.500 0.44 <LM25 0.44 UGG
SIS (2-ETHYLHEXYL) PHTHALATE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.48 <LM25 0.48 UGG
SUTYLSENZYL PHTHALATE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.8 <LM25 1.8 UGG
CHRYSENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.032 <lM25 0.032 UGG
DI-N-SUTYL PHTHALATE 22-SA-02 OS/09/1991 22SA0201Y 0.500 1.3 <LM25 1.3 UGG
DI-H-OCTYL PHTHALATE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.23 <LM25 0.23 UGG
DISENZ(A,H)ANTHRACENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.31 <LM25 0.31 UGG
DISENZOFURAN 22-SA-02 08/09/1991 22SA0201Y 0.500 0.038 <LM25 0.038 UGG
DISROMOCHLOROPROPANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.071 <LM25 0.071 UGG
DICYCLOPENTADIENE 22-SA-02 08/09/1991 22SA020TY 0.500 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.063 <LM25 0.063 UGG
DITHIANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.065 <LM25 0.065 UGG
ENDOSULFAN SULFATE 22-SA-02 08/09/1991 22SA020TY 0.500 1.2 <LM25 1.2 UGG
ENDRIN ALDEHYDE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.8 <LM25 1.8 UGG
ENDRIN KETONE 22-SA-02 08/09/1991 22SA0201NR 0.500 0.28 *LM25 0.28 UGG
FLUORANTHENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.119 =LM25 0.032 UGG
FLUORENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.065 <LM25 0.065 UGG
HEXACHLOROSEN2ENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.08 <LM25 0.08 UGG
HEXACHLOROSUTADIENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTADIENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.52 <LM25 0.52 UGG
HEXACHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.8 <LM25 1.8 UGG
INDENO(l,2,3-C,D)PYRENE 22-SA-02 08/09/1991 22SA0201Y 0.500 2.4 <LM25 2.4 UGG
ISOPHORONE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.39 <LM25 0.39 UGG
MALATHION 22-SA-02 08/09/1991 22SA0201Y 0.500 0.18 <LM25 0.18 UGG
MIREX 22-SA-02 08/09/1991 22SA0201Y 0.500 0.14 <LM25 0.14 UGG
N-NITROSODI-N-PROPYLAMINE 22-SA-02 08/09/1991 22SA020TY 0.500 1.1 <LM25 1.1 UGG
N-NITROSODIMETHYLAMINE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.46 <LM25 0.46 UGG
N-NITROSODIPHENYLAMINE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.29 <LM25 0.29 UGG
NAPHTHALENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.74 <LM25 0.74 UGG
P-CHLOROPHENYLMETHYL SULFIDE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.097 <LM25 0.097 UGG
P-CHLOROPHENYLMETHYL SULFONE 22-SA-02 08/09/1991 22SA020TY 0.500 0.066 <LM25 0.066 UGG
P-CHLOROPHENYLMETHYL SULFOXIDE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.32 <LM25 0.32 UGG
PARATHION 22-SA-02 08/09/1991 22SA020TY 0.500 1.7 <lM25 1.7 UGG
PENTACHLOROPHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.76 <lM25 0.76 UGG
PHENANTHRENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.032 <LM25 0.032 UGG
PHENOL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.052 <lM25 0.052 UGG
PYRENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.242 =LM25 0.083 UGG
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SUPDNA/2-CHLDRD-l-(2,4-DICHLOR 22-SA-02 08/09/1991 22SA0201Y 0_500 0_92 <LM25 0.92 UGG
VAPONA 22-SA-02 08/09/1991 22SA0201Y 0.500 0.068 <LH25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 22-SA-02 08/09/1991 22SA0201Y 0.500 0.5 <LM23 0.5 UGG
1,1,1-TRICHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
1,1,2,Z·TETRACHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
l,l,2-TRICHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.33 <LM23 0.33 UGG
1,1-DICHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.49 <LM23 0.49 UGG
1,1-DICHLOROETHYLENE/l,1-0ICHL 22-SA-02 08/09/1991 22SA0201Y 0.500 0.27 <LM23 0.27 UGG
1,2-0ICHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.32 <lM23 0.32 UGG
1,2-0ICHLOROETHENES/l,2-0ICHLO 22-SA-02 08/09/1991 22SA0201Y 0.500 0.32 <LM23 0.32 UGG
1,2-0ICHLOROPROPANE 22-SA-02 08/09/1991 22SA020lY 0.500 0.53 <LM23 0.53 UGG
1,3-0ICHLOROBENZENE 22-SA-02 08/09/1991 22SA0201N 0.500 0.042 <LM25 0.042 UGG

22SA0201Y 0.500 0.14 <LM23 0.14 UGG
1,3-0ICLOROPROPANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
1,3-0IMETHYLBENZENE/M-XYLENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.23 <LM23 0.23 UGG
ACETIC ACID, VINYL ESTER/VINYL 22-SA-02 08/09/1991 22sA0201NR 0.500 1.0 *LM23 1.0 UGG
ACETONE 22-SA-02 08/09/1991 22SA0201Y 0.500 3.3 <LM23 3.3 UGG
ACRYLONI TRI LE 22-SA-02 08/09/1991 22SA0201Y 0.500 2.0 <LM23 2.0 UGG
BENZENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.1 <LM23 0.1 UGG
BROMODICHLOROMETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
BROMOFORM 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.26 <LM23 0,26 UGG
CARBON DISULFIDE 22-SA-02 08/09/1991 22SA0201NR 0.500 0.6 *LM23 0.6 UGG
CARBON TETRACHLORIDE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.31 <LM23 0.31 UGG
CHLORFORM 22-SA-02 08/09/1991 Z2SA0201Y 0.500 0.24 <LM23 0.24 UGG
CHLOROBENZENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.64 <LM23 0.64 UGG
CHLOROETHANE/VINYL CHLORIDE 22-SA-02 08/09/1991 22SA0201Y 0.500 1.8 <LM23 1.8 UGG
CHLOROMETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.96 <LM23 0.96 UGG
CIS-l,3-DICHLOROPROPYLENE/CIS- 22-SA-02 08/09/1991 22SA0201NR 0.500 0.6 *LM23 0.6 UGG
DIBROMOCHLOROMETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.25 <LM23 0.25 UGG
DICHLOROBENZENE - NONSPECIFIC 22-SA-02 08/09/1991 22SA0201Y 0.500 0.2 <LM23 0.2 UGG
ETHYLBENZENE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 22-SA-02 OB/09/1991 22SA0201NR 0.500 1.0 *LM23 1.0 UGG
METHYLENE CHLORIDE 22-SA-02 08/09/1991 22SA0201Y 0.500 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYl 22-SA-02 08/09/1991 22SA0201Y 0.500 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 22-SA-02 OB/09/1991 22SA0201Y 0.500 0.63 <LM23 0.63 UGG
STYRENE 22-SA-02 OB/09/1991 22SA0201NR 0.500 0.6 *LM23 0.6 UGG
TETRACHLOROETHYLENE/TETRACHLOR 22-SA-02 08/09/1991 22SA0201Y 0.500 0.16 <LM23 0.16 UGG
TOLUENE 2Z-SA-02 08/09/1991 22SA0201Y 0.500 0.1 <LM23 0.1 UGG
TRANS-1,3-DICHlOROPROPENE 22-SA-02 08/09/1991 22SA0201NR 0.500 0.6 *LM23 0.6 UGG
TRICHLOROETHYLENE/TRICHLOROETH 22-SA-02 08/09/1991 22SA0201Y 0.500 0.23 <LM23 0.23 UGG
TRICHLOROFLUOROMETHANE 22-SA-02 08/09/1991 22SA0201Y 0.500 0.23 <LM23 0.23 UGG
XYLENES 22-SA-02 08/09/1991 22SA0201Y 0.500 0.78 <LM23 0.78 UGG
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IAAP23 SO EXPLOSIVES 1,3,5-TRINITROBEN2ENE 23-SA-Ol OB/15/1991 23SA0101T 0_500 2_1 <LW02 2_09 UGG

23-SA-02 08/15/1991 23SA0201Y 0_800 2.1 <LW02 2.09 UGG
1,3-0INITROBENZENE 23-SA-Ol 08/15/1991 23SA0101Y 0.500 0.59 <LW02 0.59 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.59 <LW02 0.59 UGG
2,4,6-TNT 23-SA-Ol 011/15/1991 23SA0101Y 0.500 1.9 <LW02 1.92 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 1.9 <LW02 1.92 UGG
2,4-0INITROTOLUENE 23-SA-Ol OB/15/1991 23SA0101Y 0.500 0.42 <LW02 0.42 . UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.42 <LW02 0.42 UGG
23-SA-03 08/15/1991 23SA0301N 3.000 1.4 <LM25 1.4 UGG

23SA0302N 3.000 1.4 <LM25 1.4 UGG
2,6-0INITROTOLUENE 23-SA-Ol 08/15/1991 23SA0101Y 0.500 0.4 <LW02 0.4 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.4 <LW02 0.4 UGG
23-SA-03 08/15/1991 23SA0301N 3.000 0.32 <LM25 0.32 UGG

23SA0302N 3.000 0.32 <LM25 0.32 UGG
HMX 23-SA-Ol 08/15/1991 23SA0101Y 0.500 1.3 <LW02 1.27 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 1.3 <LW02 1.27 UGG
NITROBENZENE 23-SA-Ol 08/15/1991 23SA0101Y 0.500 0.42 <LW02 0.42 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.42 <lW02 0.42 UGG
23-SA-03 08/15/1991 23SA0301N 3.000 1.B <LM25 1.8 UGG

23SA0302N 3.000 1.B <LM25 1.8 UGG
RDX 23-SA-Ol OB/15/1991 23SA0101Y 0.500 0.98 <LW02 0.98 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.98 <LW02 0.98 UGG
TETRYL 23-SA-Ol 08/15/1991 23SA0101Y 0.500 0.25 <LW02 0.25 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.25 <LW02 0.25 UGG
METALS ANTIMONY 23-SA-Ol 08/15/1991 23SA0101Y 0.500 19.6 <JS12 19.6 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 19.6 <JS12 19.6 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 19.6 <JS12 19.6 UGG

23SA0302Y 3.000 19.6 <JS12 19.6 UGG
ARSENIC 23-SA-Ol 08/15/1991 23SA0101Y 0.500 5.42 =B9 2.5 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 6.15 =89 2.5 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 8.63 =B9 2.5 UGG

23SA0302Y 3.000 7.94 =B9 2.5 UGG
BARIUM 23-SA-Ol 08/15/1991 23SA0101Y 0.500 108.0 =JS12 3.29 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 5,100.0 =JS12 3.29 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 186.0 =JS12 3.29 UGG

23SA0302Y 3.000 178.0 =JS12 3.29 UGG
BERYLLIUM 23-SA-Ol 08/15/1991 23SA0101Y 0.500 0.873 =JS12 0.427 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 2.15 =JS12 0.427 UGG
23'SA-03 08/15/1991 23SA0301Y 3.000 0.758 =JS12 0.427 UGG

23SA0302Y 3.000 0.67 =JS12 0.427 UGG
CADMIUM 23-SA-Ol 08/15/1991 23SA0101Y 0.500 1.2 <JS12 1.2 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 180.0 =JS12 1.2 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 1.2 <JS12 1.2 UGG

23SA0302Y 3.000 1.2 <JS12 1.2 UGG
CHROMIUM 23-SA-Ol 08/15/1991 23SA0101Y 0.500 19.9 =JS12 1.04 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 613.0 =JS12 1.04 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 20.9 =JS12 1.04 UGG

23SA0302Y 3_000 24.4 =JS12 1.04 UGG
COPPER 23-SA-Ol 08/15/1991 23SA0101Y 0_500 9_71 =JS12 2.84 UGG
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23-SA-02 08/15/1991 23SA0201Y 0.800 5,100.0 :JS12 2.84 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 25.5 :JS12 2.84 UGG

23SA0302Y 3.000 22.5 :JS12 2.84 UGG
LEAD 23-SA-01 08/15/1991 23SAOI01Y 0.500 10.0 :JD21 0.467 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 6,400.0 :JD21 0.467 UGG
23-SA'03 08/15/1991 23SA0301Y 3.000 42.0 :JD21 0.467 UGG

23SA0302Y 3.000 11.0 :JD21 0.467 UGG
MERCURY 23-SA-01 08/15/1991 23SA0101Y 0.500 0.05 <Y9 0.05 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.271 :Y9 0.05 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 0.05 <Y9 0.05 UGG

23SA0302Y 3.000 0.05 <Y9 0.05 UGG
NICKEL 23-SA-01 08/15/1991 23SAOI0IY 0.500 12.9 :JS12 2.74 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 147.0 :JS12 2.74 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 19.8 :JS12 2.74 utG

23SA0302Y 3.000 20.1 :JS12 2.74 UGG
SELENIUM 23-SA-01 08/15/1991 23SAOI0IY 0.500 0.449 <JD20 0.449 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 0.449 <JD20 0.449 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 0.449 <JD20 0.449 UGG

23SA0302Y 3.000 0.449 <JD20 0.449 UGG
SILVER 23-SA-01 08/15/1991 23SAOI01Y 0.500 0.803 <JS12 0.803 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 20.0 :JS12 0.803 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 0.803 <JS12 0.803 UGG

23SA0302Y 3.000 0.803 <JS12 0.803 UGG
THALLIUM 23'SA-Ol 08/15/1991 23SA0101Y 0.500 34.3 <JS12 34.3 UGG

23-SA-02 08/15/1991 23SA0201Y 0.800 34.3 <JS12 34.3 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 34.3 <JS12 34.3 UGG

23SA0302Y 3.000 34.3 <JS12 34.3 UGG
ZINC 23-SA'01 08/15/1991 23SAOI01Y 0.500 30.9 :JS12 2.34 UGG

23-SA'02 08/15/1991 23SA0201Y 0.800 14,000.0 :JS12 2.34 UGG
23-SA-03 08/15/1991 23SA0301Y 3.000 63.2 :JS12 2.34 UGG

23SA0302Y. 3.000 61.3 :JS12 2.34 UGG
PEST-PCBS 2,2-BIS(P'CHLOROPHENYLJ'1,l-DI 23'SA-03 08/15/1991 23SA0301N 3.000 0.068 <LM25 0.068 UGG

23SA0302N· 3.000 0.068 <LM25 0.068 UGG
2,2-BIS(P-CHLOROPHENYLJ-1,l-TR 23-SA-03 08/15/1991 23SA0301N 3.000 0.1 <LM25 0.1 UGG

23SA0302N 3.000 0.1 <LM25 0.1 UGG
2,2-BIS(P-CHOLROPHENYLJ-1,1'0123-SA-03 081'15/1991 23SA0301N 3.000 0.064 <LM25 0.064 UGG

23SA0302N 3.000 0.064 <LM25 0.064 UGG
ALDRIN 23-SA-03 08/15/1991 23SA0301N 3.000 1.3 <LM25 1.3 UGG

23SA0302N 3.000 1.3 <LM25 1.3 UGG
ALPHA-BENZENEHEXACHLORIDE 23-SA-03 081'15/1991 23SA0301N 3.000 1.3 <LM25 1.3 UGG

23SA0302N 3.000 1.3 <LM25 1.3 UGG
ALPHA-ENOOSULFAN/ENDOSULFAN I 23-SA-D3 08/15/1991 23SA0301N 3.000 0.4 <LM25 0.4 UGG

23SAD302N 3.000 0.4 <LM25 0.4 UGG
BETA-BENZENEHEXACHLORIOE 23-SA-03 08/15/1991 23SA0301N 3.000 1.3 <LM25 1.3 UGG

23SA0302N 3.000 1.3 <LM25 1.3 UGG
BETA-ENDOSULFAN/ENDOSULFAN II 23-SA-D3 08/15/1991 23SA0301N 3.000 2.4 <LM25 2.4 UGG

23SA0302N 3.000 2.4 <LM25 2.4 UGG
CHLORDANE 23-SA-03 08/15/1991 23SA0301N 3.000 0.6B <LM25 0.68 UGG

23SA0302N 3.000 0.68 <LM25 0.68 UGG
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DELTA-BENZENEHEXACHLORIDE 23-SA-D3 08/15/1991 23SA0301N 3.000 0.21 <LM25 0.21 UGG

23SA0302N 3.000 0.21 <LM25 0.21 UGG
DIELDRIN 23-SA-03 08/15/1991 23SA0301N 3.000 0.079 <LM25 0.079 UGG

23SA0302N 3.000 0.079 <LM25 0.079 UGG
ENDRIN 23-SA-03 08/15/1991 23SA0301N 3.000 1.3 <LM25 1.3 .uriG

23SA0302N 3.000 1.3 . <LM25 1.3 UGG
HEPTACHLOR 23-SA-03 08/15/1991 23SA0301N 3.000 0.24 <LM25 0.24 UGG

23SA0302N 3.000 0.24 <LM25 0.24 UGG
HEPTACHLOR EPOXIDE 23-SA-03 08/15/1991 23SA0301N 3.000 0.48 <LM25 0.48 UGG

23SA0302N 3.000 0.48 <LM25 0.48 UGG
ISODRIN 23-SA-03 08/15/1991 23SA0301N 3.000 0.48 <LM25 0.48 UGG

23SA0302N 3.000 0.48 <LM25 0.48 UGG
LINDANE 23-SA-03 08/15/1991 23SA0301N 3.000 .O. 1 <LM25 0.1 UGG

23SA0302N 3.000 0.1 <LM25 0.1 UGG
METHOXYCHLOR 23-SA-03 08/15/1991 23SA0301N 3.000 0.26 <LM25 0.26 UGG

23SA0302N 3.000 0.26 <LM25 0.26 UGG
PCB 1016 23-SA-03 08/15/1991 23SA0301N 3.000 0.32 <LM25 0.32 UGG

23SA0302N 3.000 0.32 <LM25 0.32 UGG
PCB 1221 23-SA-03 08/15/1991 23SA0301NR 3.000 1.9 *LM25 1.9 UGG

23SA0302NR 3.000 1.9 *LM25 1.9 UGG
PCB 1232 23-SA-03 08/15/1991 23SA0301NR 3.000 1.9 *LM25 1.9 UGG

23SA0302NR 3.000 1.9 *LM25 1.9 UGG
PCB 1242 23-SA-03 08/15/1991 23SA0301NR 3.000 1.9 *LM25 1.9 UGG

23SA0302NR 3.000 1.9 *LM25 1.9 UGG
PCB 1248 23-SA-03 08/15/1991 23SA0301NR 3.000 1.9 *LM25 1.9 UGG

23SA0302NR 3.000 1.9 *LM25 1.9 UGG
PCB 1254 23-SA-03 08/15/1991 23SA0301NR 3.000 3.8 *LM25 3.8 UGG

23SA0302NR 3.000 3.8 *LM25 3.8 UGG
PCB 1260 23-SA-03 08/15/1991 23SA0301N 3.000 0.79 <LM25 0..79 UGG

23SA0302N 3.000 0.79 <LM25 0.79 UGG
PCB 1262 23-SA-03 08/15/1991 23SA0301Y 3.000 6.3 <LM25 .0.3 UGG

23SA0302Y 3.000 6.3 <LM25 0.3 UGG
TOXAPHENE 23-SA-03 OB/15/1991 23SA0301NR 3.000 12.0 *LM25 12.0 UGG

23SA0302NR 3.000 12.0 *LM25 12.0 UGG
SEMIVOLATILES 1.2.3-TRICHLOROBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.032 <LM25 0.032 UGG

23SA0302Y 3.000 0.032 <LM25 0.032 UGG
1.2.4-TRICHLOROBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.22 <LM25 0.22 UGG

23SA0302Y 3.000 0.22 <LM25 0.22 UGG
1.2-0ICHLOROBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.042 <LM25 0.042 UGG

23SA0302Y 3.000 0.042 <LM25 0.042 UGG
1.2-DIPHENYLHYDRAZINE 23-SA-03 OB/15/1991 23SA0301Y 3.000 0.52 <lM25 0.52 UGG

23SA0302Y 3.000 0.52 <LM25 0.52 UGG
1.4-DICHLOROBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.034 <LM25 0.034 UGG

23SA0302Y 3.000 0.034 <LM25 0.034 UGG
1.4-0XATHIANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.075 <LM25 0.075 UGG

23SA0302Y 3.000 0.075 <LM25 0.075 UGG
2.3,6~TCP 23-SA-03 08/15/1991 23sA0301Y 3.000 0.62 <lM25 0.62 UGG

23SA0302Y 3.000 0.62 <LM25 0.62 UGG
Z.4.5-TRICHLOROPHENOL Z3-SA-03 08/15/1991 23SA0301Y 3.000 0.49 <LM25 0.49 UGG
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23SA0302Y 3.000 0.49 <lM25 0.49 UGG

2,4,6~TRICHLOROPHENOL 23-SA-03 08/15/1991 23SA0301Y 3.000 0.061 <lM25 0.061 UGG
23SA0302Y 3.000 0.061 <lM25 0.061 UGG

2,4~OlCHLOROPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 0.065 <lM25 0.065 UGG
23SA0302Y 3.000 0.065 <lM25 0.065 UGG

2.4-0IMETHYlPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 3.0 <lM25 3.0 UGG
23SA0302Y 3.000 3.0. <lM25 3.0. UGG

2,4~OlNITROPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 4.7 <lM25 4.7 UGG
23SA0302Y 3.000 4.7 <lM25 4.7 UGG

2.6·0INITROANllINE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.57 <lM25 0.57 UGG
23SA0302Y 3.000 0.57 <lM25 0.57 UGG

2-CHlORONAPHTHAlENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.24 <lM25 0.24 UGG
23SA0302Y 3.000 0.24 <lM25 0.24 UGG

2-CHlOROPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 0.055 <lM25 0.055 UGG
23SA0302Y 3.000 0.055 <LM25 0.055 UGG

2-METHYl-4.6-01NITROPHENOl/4.6 23-SA-03 08/15/1991 23SA0301Y 3.000 0·.8 <lM25 0.8 UGG
23SA0302Y 3.000 0.8 <lM25 0.8 UGG

2-METHYlNAPHTHAlENE 23-SA-03 08/15/1991 23SA0301Y 3.000 12.0 >lM25 0.032 UGG
23SA0302Y 3.000 0.032 <lM25 0.032 UGG

2-METHYlPHENOl/2-CRESOl 23-SA-03 08/15/1991 23SA0301Y 3.000 0.098 <lM25 0.098 UGG
23SA0302Y 3.000 0.098 <lM25 0.098 UGG

2-N ITROAN ILINE 23-SA-03 08/15/1991 23SA0301NR 3.000 3.1 *lM25 3.1 UGG
23SA0302NR 3.000 3.1 *lM25 3.1 UGG

2-NITROPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 1.1 <lM25 1.1 UGG
23SA0302Y 3.000 1.1 <lM25 1.1 UGG

3.3'-0ICHlOR08ENZIOINE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.6 <lM25 1.6 UGG
23SA0302Y 3.000 1.6 <lM25 1.6 UGG

3.5-0INITROANIlINE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.6 <lM25 1.6 UGG
23SA0302Y 3.000 1.6 <lM25 1.6 UGG

3-METHYl-4-CHlOROPHENOl/4-CHlO 23-SA-03 08/15/1991 23SA0301Y 3.000 0.93 <lM25 0.93 UGG
23SA0302Y 3.000 0.93 <lM25 0.93 UGG

3-NITROANlLINE 23-SA-03 08/15/1991 23SA0301Y 3.000 3.0 <lM25 3.0 UGG
23SA0302Y 3.000 3;0 <lM25 3.0 UGG

3-NITROTOlUENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.34 <lM25 0.34 UGG
23SA0302Y 3.000 0.34 <LM25 0.34 UGG

4-SROMOPHENYlPHENYl ETHER 23·SA-03 08/15/1991 23SA0301Y 3.000 0.041 <lM25 0.041 UGG
23SA0302Y 3.000 0.041 <lM25 0.041 UGG

4-CHlOROANlLINE 23-SA-03 08/15/1991 23SA0301NR 3.000 0.63 *lM25 0.63 UGG
23SA0302NR 3.000 0.63 *lM25 0.63 UGG

4-CHlOROPHENYlPHENYl ETHER 23-SA-03 08/15/1991 23SA0301Y 3.000 0.17 <lM25 0.17 UGG
23SA0302Y 3.000 0.17 <lM25 0.17 UGG

4-METHYlPHENOl/4-CRESOl 23-SA-03 08/15/1991 23SA0301Y 3.000 0.24 <lM25 0.24 UGG
23SA0302Y 3.000 0.24 <lM25 0.24 UGG

4-NITROANILINE 23-SA-03 08/15/1991 23SA0301NR 3.000 3.1 *lM25 3.1 UGG
23SA0302NR 3.000 3.1 *lM25 3.1 UGG

4-NITROPHENOl 23-SA-03 08/15/1991 23SA0301Y 3.000 3.3 <lM25 3.3 UGG
23SA0302Y 3.000 3.3 <LM25 3.3 UGG

ACENAPHTHENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.041 <lM25 0.041 UGG
23SA0302Y 3.000 0.041 <LM25 0.041 UGG
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ACENAPHTHYlENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.033 <LM25 0.033 UGG

23SA0302Y 3.000 0.033 <LM25 0.033 UGG
ANTHRACENE 23-SA-03 OB/15/1991 23SA0301Y 3.000 0.71 <LM25 0.71 UGG

23SA0302Y 3.000 0.71 <LM25 0.71 UGG
ATRAZINE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.065 <LM25 0.065 UGG

23SA0302Y 3.000 0.065 <LM25 0.065 UGG
BENZO(A)ANTHRACENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.041 <LM25 0.48 UGG

23SA0302Y 3.000 0.041 <LM25 0.48 UGG
BEN20(A)PYRENE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.2 <LM25 1.2 UGG

23SA0302Y 3.000 1.2 <LM25 1.2 UGG
BENZO(B)FLUORANTHENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.31 <LM25 0.31 UGG

23SA0302Y 3.000 0.31 <LM25 0.31 UGG
BEN20(G,H,I)PERYLENE 23-SA-03 OB/15/1991 23SA0301Y 3.000 O.lB <LM25 0.18 UGG

23SA0302Y 3_000 0.18 <LM25 0.18 UGG
BEN20(K)FLUORANTHENE 23-SA-03 OB/15/1991 23SA0301Y 3.000 0.13 <LM25 0.13 UGG

23SA0302Y 3.000 0.13 <LM25 0.13 UGG
BENZOIC ACIO 23-SA-03 OB/15/1991 23SA0301NR 3.000 3.1 *LM25 3.1 UGG

23SA0302NR 3.000 3.1 *LM25 3.1 UGG
BENZYL ALCOHOL 23-SA-03 08/15/1991 23SA0301Y 3.000 0.032 <LM25 0.032 UGG

23SA0302Y 3_000 0.032 <LM25 0.032 UGG
BIS (2-CHLOROETHOXY) METHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.19 <LM25 0.19 UGG

23SA0302Y 3.000 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYL) ETHER 23-SA-03 08/15/1991 23SA0301Y 3.000 0.36 <LM25 0.36 UGG

23SA0302Y 3.000 0.36 <LM25 0.36 UGG
BIS (2-CHLOROISOPROPYL) ETHER 23-SA-03 08/15/1991 23SA0301Y 3.000 0.44 <LM25 0.44 UGG

23SA0302Y 3.000 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYL) PHTHALATE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.48 <LM25 0.48 UGG

23SA0302Y 3.000 0_48 <LM25 0.48 UGG
8UTYL8ENZYL PHTHALATE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.8 <LM25 1.8 UGG

23SA0302Y 3.000 1.8 <LM25 1.8 UGG
CHRYSENE 23-SA-03 08/15/1991 23SA030TY 3.000 0.032 <LM25 0.032 UGG

23SA0302Y 3.000 0.032 <LM25 0.032 UGG
DI-N-BUTYL PHTHALATE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.3 <LM25 1.3 UGG

23SA0302Y 3.000 1.3 <LM25 1.3 UGG
DI-N-OCTYL PHTHALATE 23-SA-03 08/15/1991 23SA030TY 3.000 0.23 <LM25 0.23 UGG

23SA0302Y 3.000 0.23 <LM25 0.23 UGG
018EN2(A,H)ANTHRACENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.31 <LM25 0.31 UGG

23SA0302Y 3.000 0.31 <LM25 0.31 UGG
DIBENZOFURAN 23-SA-03 08/15/1991 23SA0301Y 3.000 0.038 <LM25 0.038 UGG

23SA0302Y 3.000 0.038 <LM25 0.038 UGG
DI8ROMDCHLOROPROPANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.071 <LM25 0.071 UGG

23SA0302Y 3.000 0.071 <LM25 0.071 UGG
DICYCLOPENTADIENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.57 <LM25 0.57 UGG

23SAD3D2Y 3.000 0_57 <LM25 0.57 UGG
DIETHYL PHTHALATE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.24 <LM25 0.24 UGG

23SA0302Y 3.000 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.063 <LM25 0_063 UGG

23SA0302Y 3.000 0.063 <LM25 0.063 UGG
DITHIANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.065 <LM25 0.065 UGG
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23SAD302Y 3.000 0.065 <LM25 0.065 UGG

ENDOSULFAN SULFATE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.2 <LM25 1.2 UGG
23SA0302Y 3.000 1.2 <LM25 1.2 UGG

ENORIN ALOE HYDE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.8 <lM25 1.8 UGG
23SA0302Y 3.000 1.8 <LM25 1.8 UGG

ENORIN KETONE 23-SA-03 08/15/1991 23SA0301NR 3.000 0.28 . *LM25 0.28 UGG
23SA0302NR 3.000 0.28 *LM25 0.28 UGG

FLUORANTHENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.032 <LM25 0.032 UGG
23SA0302Y 3.000 fr.032 <LM25 0.032 UGG

FLUORENE 23-SA-03 08/15/1991 23SA0301Y 3.000 3.77 =LM25 0.065 UGG
23SA0302Y 3.000 0.065 <LM25 0.065 UGG

HEXACHLOROBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 O.OB <LM25 0.08 UGG
23SA0302Y 3_000 0.08 <LM25 0.08 UGG

HEXACHLOROBUTADIENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.97 <LM25 0.97 UGG
23SA0302Y 3.000 0.97 <LM25 0.97 UGG

HEXACHLOROCYCLOPEHTAOIENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.52 <LM25 0.52 UGG
23SA0302Y 3.000 0.52 <LM25 0.52 UGG

HEXACHLOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.8 <LM25 1.8 UGG
23SA0302Y 3.000 1.8 <lM25 1.8 UGG

INDENO(1,2,3-C,D)PYRENE 23-SA-03 08/15/1991 23SA0301Y 3.000 2.4 <LM25 2.4 UGG
23SA0302Y 3.000 2.4 <LM25 2.4 UGG

ISOPHORONE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.39 <lM25 0.39 UGG
23SA0302Y 3.000 0.39 <LM25 0.39 UGG

MALATHION 23-SA-03 08/15/1991 23SA0301Y 3.000 0.18 <LM25 0.18 UGG
23SA0302Y 3.000 0.18 <LM25 0.18 UGG

MIREX 23-SA-03 08/15/1991 23SA0301Y 3.000 0.14 <LM25 0.14 UGG
23SA0302Y 3.000 0.14 <LM25 0.14 UGG

N-NITROSOOI-N-PROPYLAMINE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.1 <LM25 1.1 UGG
23SA0302Y 3.000 1.1 <LM25 1.1 UGG

N-NITROSOOIMETHYLAMINE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.46 <LM25 0.46 UGG
23SA0302Y 3.000 0.46 <LM25 0.46 UGG

N-NITROSOOIPHENYLAMINE 23-SA-03 08/15/1991 23SA0301Y 3.000 0;29 <LM25 0.29 UGG
23SA0302Y 3.000 0.29 <lM25 0.29 UGG

NAPHTHALENE 23-SA-03 08/15/1991 23SA0301Y 3.000 6.2 >LM25 0.74 UGG
23SA0302Y 3.000 0.74 <LM25 0.74 UGG

P-CHLOROPHENYLMETHYL SULFIOE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.097 <LM25 0.097 UGG
23SA0302Y 3.000 0.097 <LM25 0.097 UGG

P-CHLOROPHENYLMETHYL SULFONE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.066 <LM25 0.066 UGG
23SA0302Y 3.000 0.066 <LM25 0.066 UGG

P-CHLOROPHENYLMETHYL SULFOXIDE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.32 <LM25 0.32 UGG
23SA0302Y 3.000 0.32 <LM25 0.32 UGG

PARATHION 23-SA-03 08/15/1991 23SA0301Y 3.000 1.7 <LM25 1.7, UGG
23SA0302Y 3.000 1.7 <LM25 1.7 UGG

PENTACHLOROPHENOL 23-SA-03 08/15/1991 23SA0301Y 3.000 0.76 <LM25 0.76 UGG
23SA0302Y 3.000 0.76 <LM25 0.76 UGG

PHENANTHRENE 23-SA-03 08/15/1991 23SA0301Y 3.000 5.71 =LM25 0.032 UGG
23SA0302Y 3_000 0_032 <lM25 0.032 UGG

PHENOL 23-SA-03 08/15/1991 23SA0301Y 3.000 0.052 <LM25 0_052 UGG
23SA0302Y 3.000 0.052 <LM25 0.052 UGG
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PYRENE 23-SA-D3 08/15/1991 23SAD3D1Y 3_000 0_702 'lM25 0_083 UGG

23SAD302Y 3_000 0.083 <LM25 0.083 UGG
SUPONA/2-CHLORO-l-(2,4-DICHlOR 23-SA-03 08/15/1991 23SA0301Y 3.000 0.92 <LM25 0_92 UGG

23SA0302Y 3_000 0.92 <LM25 0.92 UGG
VAPONA 23-SA-03 08/15/1991 23SA0301Y 3.000 0.068 <lM25 0.068 UGG

23SA0302Y 3.000 0.068 <lM25 0.068 UGG
VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 23-SA-D3 08/15/1991 23SAD3D1Y 3.000 . 0.5 <lM23 0.5 UGG

23SA0302Y 3.000 0.5 <LM23 0.5 UGG
1,1,1-TRICHlOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <lM23 0.2 . UGG

23SA0302Y 3.000 0.2 <lM23 0.2 UGG
1,1,2,2-TETRACHlOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <lM23 0.2 UGG

23SA0302Y 3.000 0.2 <lM23 0.2 UGG
1,1,2-TRICHlOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.33 <LM23 0_33 UGG

23SA0302Y 3.000 0.33 <lM23 0.33 UGG
1,1-DICHLOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.49 <lM23 0.49 UGG

23SA0302Y 3.000 0.49 <lM23 0.49 UGG
1,1-DICHLOROETHYLENE/l,1-DICHL 23-SA-03 08/15/1991 23SA0301Y 3.000 0.27 <lM23 0.27 UGG

23SA0302Y 3.000 0.27 <lM23 0_27 UGG
1,2-DICHLOROETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.32 <lM23 0.32 UGG

23SA0302Y 3.000 0_32 <LM23 0.32 UGG
1,2-DICHlOROETHENES/1,2-DICMLO 23-SA-03 08/15/1991 23SA0301Y 3.000 0.32 <lM23 0.32 UGG

23SA0302Y 3.000 0.32 <lM23 0.32 UGG
1,2-DICHlOROPROPANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.53 <lM23 0.53 UGG

23SA0302Y 3.000 0.53 <lM23 0.53 UGG
1,3-DICHLOROBENZENE 23-SA-03 08/15/1991 23SA0301N 3.000 0.042 <LM25 0.042 UGG

23SA0301Y 3.000 0.14 <lM23 0.14 UGG
23SA0302N 3.000 0.042 <LM25 0.042 UGG
23SA0302Y 3.000 0.14 <lM23 0.14 UGG

1,3-0IClOROPROPANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <lM23 0.2 UGG
23SA0302Y 3.000 0.2 <lM23 0.2 UGG

1,3-DIMETHYlBENZENE/M-XYLENE 23-SA-03 08/15/1991 23SA0301Y 3.000 7.0 'lM23 0.23 UGG
23SA0302Y 3.000 0.23 <lM23 0.23 UGG

ACETIC ACID, VINYL ESTE~/VINYL 23-SA-03 08/15/1991 23SA0301NR 3.000 1.0 *lM23 1.0 UGG
23SA0302NR 3.000 1.0 *lM23 1.0 UGG

ACETONE 23-SA-03 08/15/1991 23SA0301Y 3.000 3.3 <LM23 3.3 UGG
23SA0302Y 3.000 3.3 <LM23 3.3 UGG

ACRYLONITRILE 23-SA-03 08/15/1991 23SA0301Y 3.000 2.0 <LM23 2.0 UGG
23SA0302Y 3.000 2.0 <LM23 2.0 UGG

8ENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.1 <LM23 0.1 UGG
23SA0302Y 3.000 0.1 <LM23 0.1 UGG

BROMOO ICHLOROMETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <LM23 0.2 UGG
23SA0302Y 3.000 0.2 <LM23 0.2 UGG

BROMOFORM 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <LM23 , 0.2 UGG
23SA0302Y 3.000 0.2 <LM23 0.2 UGG

BROMOMETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.26 <LM23 0.26 UGG
23SA0302Y 3.000 0;26 <LM23 0.26 UGG

CARBON DISULFIDE 23-SA-03 08/15/1991 23SAD301NR 3.000 0.6 *LM23 0.6 UGG
23SA0302NR 3.000 0.6 *LM23 0.6 UGG

CARBON TETRACHLORIDE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.31 <lM23 0.31 UGG
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23SA0302Y 3.000 D.31 <LM23 0.31 UGG

CNLDRFDRM 23-SA-D3 D8/15/1991 23SA0301Y 3.000 0.24 <LM23 0.24 UGG
23SAD3D2Y 3.000 D.24 <LM23 0.24 UGG

CHLOROBENZENE 23-SA-D3 08/15/1991 23SAD301Y 3.DOD 0.1 <LM23 0.1 UGG
23SA0302Y 3.000 D.l <LM23 0.1 UGG

CHLORDETHANE 23-SA-D3 08/15/1991 23SA0301Y 3.000 D.64 <LM23 D.64 UGG
23SA0302Y 3.000 0.64 <LM23 D.64 UGG

CHLOROETHANE/VINYL CHLORIDE 23-SA-03 08/15/1991 23SA0301Y 3.000 1.8 <LM23 1.8 UGG
23SA0302Y 3.000 1.8 <LM23 1.8 UGG

CHLDROMETHANE 23-SA-03 08/15/1991 23SAD301Y 3.000 0.96 <LM23 0.96 UGG
23SA0302Y 3.000 0.96 <LM23 0.96 UGG

CIS-l,3-DICHLOROPROPYLENE/CIS- 23-SA-03 08/15/1991 23SA0301NR 3.000 0.6 *LM23 0.6 UGG
23SA0302NR 3.000 0.6 *LM23 0.6 UGG

DIBRDHOCHLDROHETHANE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.25 <LM23 0.25 UGG
23SA0302Y 3.000 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 23-SA-03 08/15/1991 23SA0301Y 3.000 0.2 <LM23 O.Z UGG
23SA0302Y 3.000 0.2 <LM23 0.2 UGG

ETHYLBENZENE 23-SA-03 08/15/1991 23SA0301Y 3.000 3.66 =LM23 0.19 UGG
23SA0302Y 3.000 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXAND 23-SA-03 08/15/1991 23SA0301NR 3.000 1.0 *LM23 1.0 UGG
23SA0302NR 3.000 1.0 *LM23 1.0 UGG

METHYLENE CHLORIOE 23-SA-03 08/15/1991 23SA0301Y 3.000 4.4 <LM23 4.4 UGG
23SA0302Y 3.000 4.4 <LMZ3 4.4 UGG

METHYLETHYL PHENOL/METHYLETHYL Z3-SA-03 08/15/1991 23SA0301Y 3.000 4.3 <LM23 4.3 UGG
23SA0302Y 3.000 4.3 <LM23 4.3 UGG

METHYLISDBUTYL KETONE 23-SA-03 08/15/1991 23SA0301Y 3.000 0.63 <LM23 0.63 UGG
23SA0302Y 3.000 0.63 <LM23 0.63 UGG

STYRENE 23-SA-03 08/15/1991 23SA0301NR 3.000 0.6 *LM23 .0.6 UGG
23SA0302NR 3;000 0.6 *LM23 0.6 UGG

TETRACHLORDETHYLENE/TETRACHLOR 23-SA-03 08/15/1991 23SA0301Y 3.000 0.16 <LM23 0.16 UGG
23SA0302Y 3.000 0.16 <LM23 0.16 UGG

TOLUENE 23-SA-03 081"15/1991 23SA0301Y 3.000 1.27 =LM23 0.1 UGG
23SA0302Y· 3.000 0.1 <LM23 0.1 UGG

TRANS-l,3-DICHLOROPROPENE 23-SA-03 081"15/1991 23SA0301NR 3.000 0.6 *LM23 0.6 UGG
23SA0302NR 3.000 0.6 *lM23 0.6 UGG

TRICHLOROETHYLENE/TRICHLOROETH 23-SA-03 081"15/1991 23SA0301Y 3.000 0.23 <LM23 0.23 UGG
23SA0302Y 3.000 0.23 <LM23 0.23 UGG

TRICHLDROFLUOROMETHANE 23-SA-03 081'15/1991 23SA0301Y 3.000 0.23 <LM23 0.23 UGG
23SA0302Y 3.000 0.23 <LM23 0.23 UGG

XYLENES 23-SA-03 081'15/1991 23SA0301Y 3.000 6.96 =LM23 0.78 UGG
23SA0302Y 3.000 0.78 <LM23 0;78 UGG
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IAAP24 SO EXPLOSIVES 1,3,5-TRINITROBEN2ENE 24-SA-02 08/10/1991 24SA0201Y 1.500 2.1 <L~02 2.09 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 2.1 <L~02 2.09 UGG
1,3-0INITROBENZENE 24-SA-02 08/10/1991 24SA020TY 1.500 0.59 <L~02 0.59 UGG

24-SS-01 08/10/1991 24SS010TY 0.500 0.59 <L~02 0.59 UGG
2,4.6~TNT 24-SA-02 08/10/1991 24SA020TY 1.500 1.9 <L~02 1.92 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 1.9 <L~02 1,92 UGG
2.4-0INITROTOLUENE 24-SA-02 08/10/1991 24SA0201Y 1.500 0.42 <L~02 0.42 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.42 <L~02 0.42 UGG
2,6-DINITROTOLUENE 24-SA-02 08/10/1991 24SA0201Y 1.500 0.4 <LW02 0.4 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.4 <L~02 0.4 UGG
HMX 24-SA-02 08/10/1991 24SA0201Y 1_500 1.3 <LW02 1.27 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 1.3 <L~02 1.27 UGG
NITROBENZENE 24-SA-02 08/10/1991 24SA020TY 1.500 0.42 <lW02 0_42 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.42 <L~02 0.42 UGG
ROX 24-SA-02 08/10/1991 24SA0201Y 1.500 0.98 <lW02 0.98 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.98 <L~02 0.98 UGG
TETRYl 24-SA-02 08/10/1991 24SA0201Y 1.500 0.25 <lW02 0.25 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.25 <lW02 0.25 UGG
METALS ANTIMONY 24-SA-02 08/10/1991 24SA0201Y 1.500 19.6 <JSI2 19.6 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 19.6 <JSI2 19.6 UGG
ARSENIC 24-SA-02 08/10/1991 24SA0201Y 1.500 6.05 =89 2.5 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 6.9 =B9 2.5 UGG
BARIUM 24-SA-02 08/10/1991 24SA0201Y 1.500 371.0 =JSI2 3.29 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 167.0 =JSI2 3.29 UGG
BERYLLIUM 24-SA-02 08/10/1991 24SA020TY 1.500 0.659 =JSI2 0.427 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.735 =JS12 0.427 UGG
CADMIUM 24-SA-02 08/10/1991 24SA0201Y 1.500 1.2 <JSI2 1.2 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 1.2 <JSI2 1.2 UGG
CHROMIUM 24-SA-02 08/10/1991 24SA0201Y 1.500 22.3 =JSI2 1.04 UGG

24-SS-01 08/10/1991 24SS010TY 0.500 24.6 =JSI2 L04 UGG
COPPER 24-SA-02 08/10/1991 24SA0201Y 1.500 93.5 =JSI2 2.84 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 44.7 =JSI2 2.84 UGG
LEAO 24-SA-02 08/10/1991 24SA0201Y 1.500 160.0 =J021 0.467 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 35.0 =J021 0.467 UGG
MERCURY 24-SA-02 08/10/1991 24SA0201Y 1.500 0.063 =Y9 0.05 UGG

24-SS-01 08/10/1991 24SS010TY 0.500 0.061 =Y9 0.05 UGG
NICKEL 24-SA-02 08/10/1991 24SA0201Y 1.500 15.4 =JSI2 2.74 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 25.0 =JSI2 2.74 UGG
SELENIUM 24-SA-02 08/10/1991 24SA0201Y 1.500 0.449 <J020 0.449 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.449 <J020 0.449 UGG
SILVER 24-SA-02 08/10/1991 24SA0201Y 1.500 0.803 <JSI2 0.803 UGG

24-SS-01 08/10/1991 24SS0101Y 0.500 0.803 <JSI2 0.803 UGG
THALLIUM 24-SA-02 08/10/1991 24SA0201Y 1.500 34.3 <JSI2 34.3 UGG

24-SS-01 08/10/1991 24SS010TY 0.500 34.3 <JSI2 34.3 UGG
ZINC 24-SA-02 08/10/1991 24SA020TY 1.500 105.0 =JSI2 2.34 UGG

24-SS-01 08/10/1991 24SS010TY 0.500 99.3 =JSI2 2.34 UGG
S~ EXPLOSIVES 1,3,5-TRINITROBENZENE 24-S~-01 08/10/1991 24S~010TY 0.500 0.56 <UW01 0_56 UGL

1.3-DINITROBENZENE 24-S~-01 08/10/1991 24S~0101Y 0.500 0.61 <U\.I01 0_61 UGL
2,4,6~TNT 24-S~-01 08/10/1991 24S~0101Y 0.500 16.0 =U~OI 0.78 UGL
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2,4-DINITRDTDLUENE 24-SW-Ol 08/10/1991 24SW0101Y 0.500 0.6 <WOl 0.6 UGL
2,6-DINITRDTDLUENE 24-SW-Ol 08/10/1991 24SW0101Y 0.500 0.55 <WOl 0.55 UGL
HMX 24-SW-Ol 08/10/1991 24SW0101Y 0.500 12.0 =WOl 1.3 UGL
NITROBENZENE 24-SW-Ol 08/10/1991 24SII0101Y 0.500 1.1 <UWOl 1.13 UGL
RDX 24-SW-Ol 08/10/1991 24SW010lY 0.500 34.0 =UWOl 0.63 UGL
TETRYL 24·SW-Ol 08/10/1991 24SW0101Y 0.500 0.66 <UWOl 0.66 UGL

METALS ANTIMONY 24-SW-Ol 08/10/1991 24SW0101N 0.500 .60.0 . <99 60.0 UGL
ARSENIC 24-SW-Ol 08/10/1991 24SW0101YG 0.500 12.0 <AX8 2.35 UGL
BARIUM 24·SW-Ol 08/10/1991 24SW0101N 0.500 296.0 =99 0.0 UGL
BERYLLIUM 24·SW-Ol 08/10/1991 24SW0101N 0.500 1.12 <99 1.12 UGL
CADMIUM 24·SW-Ol 08/10/1991 24SW0101N 0.500 10.9 =99 0.0 UGL
CHROMIUM 24-SW-Ol 08/10/1991 24SW0101N 0.500 31.3 =99 0.0 UGL
COPPER 24-SW-Ol 08/10/1991 24SII0101N 0.500 20.1 =99 0.0 UGL
LEAD 24-SW-Ol 08/10/1991 24SW0101Y 0.500 20.7 =SD18 4.47 UGL
MERCURY 24-SW-Ol 08/10/1991 24SW0101Y 0.500 0.1 <eea 0.1 UGL
NICKEL 24-SW-Ol 08/10/1991 24SW0101N 0.500 703 =99 0.0 UGL
SELENIUM 24-SW-Ol 08/10/1991 24SII0101Y 0_500 2.53 <S025 2.53 UGL
SiLVER 24-SW-Ol 08/10/1991 24SW0101N 0.500 10.0 <99 10.0 UGL
THALL IUM 24-SW-Ol 08/10/1991 24SW0101N 0.500 125.0 <99 125.0 UGL
ZINC 24-SW-Ol 08/10/1991 24SW0101N 0.500 243.0 =99 0.0 UGL
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lAAP25 SO EXPL051YE5 1,3,5-TRINITROBENZENE 25-S0-03 OB/14/1991 25500301Y 0.300 2.1 <LW02 2.09 UGG

1,3~DINITROBENZENE 25-50-03 08/14/1991 25S00301Y 0.300 0.59 <LW02 0.59 UGG
2,4,6-TNT 25-50-03 08/14/1991 25S00301Y 0.300 1.9 <LW02 1.92 UGG
2,4-0INITROTOLUENE 25-S0-03 08/14/1991 25S00301N 0.300 1.4 <LM25 1.4 UGG

25S00301Y 0.300 0.42 <LW02 0.42 UGG
2,6-0INITROTOLUENE 25'SO-03 08/14/1991 25S00301N 0.300 0.32 <LM25 0.32 UGG

25S00301Y 0.300 0.4 <UI02 0.4 UGG
HMX 25-S0-03 08/14/1991 25S00301Y 0.300 1.3 <LW02 1.27 UGG
NITROBENZENE 25-50-03 08/14/1991 25S00301N 0.300 1.8 <LM25 1.8 UGG

25S00301Y 0.300 0.42 <LW02 0.42 UGG
ROX 25-S0-03 08/14/1991 25S00301Y 0.300 0.98 <LW02 0.98 UGG
TETRYL 25-S0-03 08/14/1991 25S00301Y 0.300 0.25 <LW02 0.25 UGG

METALS ANTIMONY 25-50-03 08/14/1991 25500301Y 0.300 19.6 <JSI2 19.6 UGG
ARSENIC 25-50-03 08/14/1991 25S00301Y 0.300 3.31 =B9 2.5 UGG
BARIUM 25-50-03 08/14/1991 25S00301Y 0.300 149.0 =JSI2 3.29 UGG
BERYLLIUM 25-S0-03 08/14/1991 25S00301Y 0.300 0.997 =JSI2 0.427 UGG
CADMIUM 25-S0-03 08/14/1991 25500301Y 0.300 1.2 <JSI2 1.2 UGG
CHROMIUM 25-S0-03 08/14/1991 25500301Y 0.300 31.3 =JSI2 1.04 UGG
COPPER 25-50-03 08/14/1991 25S00301Y 0.300 11.7 =JSI2 2.84 UGG
LEAD 25-50-03 08/14/1991 25S00301Y 0.300 19.0 =J021 0.467 UGG
MERCURY 25-50-03 08/14/1991 25500301Y 0.300 0.05 <Y9 0.05 UGG
NICKEL 25-50-03 08/14/1991 25500301Y 0.300 24.2 =J512 2.74 UGG
SELENIUM 25-50-03 08/14/1991 25500301Y 0.300 0.449 <J020 0.449 UGG
51lYER 25-S0-03 08/14/1991 25500301Y 0.300 0.803 <J512 0.803 UGG
THALLIUM 25-50-03 08/14/1991 25500301Y 0.300 34.3 <JSI2 34.3 UGG
ZINC 25-50-03 08/14/1991 25500301Y 0.300 49.3 =J512 2.34 UGG

PEST-PCBS 2,2-BI5(P-CHLOROPHENYL)-I,I-0125-S0-03 08/14/1991 25500301N 0.300 0.068 <LM25 0.068 UGG
2,2-BI5(P-CHLOROPHENYL)-I,I-TR 25-50-03 08/14/1991 25S00301N 0.300 0.1 <LM25 0.1 UGG
2,2-BI5(P-CHOLROPHENYL)-I,I-0125-50-03 08/14/1991 25500301N 0.300 0.064 <LM25 0.064 UGG
ALDRIN 25-50-03 OB/14/1991 25S00301N 0.300 1.3 <LM25 l.3 UGG
ALPHA-BENZENEHEXACHLORIOE 25-50-03 08/14/1991 25500301N 0.300 1.3 <LM25 1.3 UGG
ALPHA-EN005ULFAN/EN005ULFAN I 25-50-03 08/14/1991 25500301N 0.300 0.4 <LM25 0.4 UGG
BETA-BENZENEHEXACHLORIOE 25-50-03 08/14/1991 25S00301N 0.300 1.3 <LM25 1.3 UGG
BETA-ENOOSULFAN/EN005ULFAN II 25-50-03 08/14/1991 25500301N 0.300 2.4 <LM25 2.4 UGG
CHLORDANE 25-50-03 08/14/1991 25500301N 0.300 0.68 <LM25 0.68 UGG
OELTA-BENZENEHEXACHLORIOE 25-S0-03 OB/14/1991 25500301N 0.300 0.21 <LM25 0.21 UGG
DIELDRIN 25-50-03 08/14/1991 25500301N 0.300 0.079 <LM25 0.079 UGG
ENORIN 25-50-03 08/14/1991 25500301N 0.300 1.3 <LM25 1.3 UGG
HEPTACHLOR 25-50-03 08/14/1991 25500301N 0.300 0.24 <LM25 0.24 UGG
HEPTACHLOR EPOXIOE 25-50-03 08/14/1991 25500301N 0.300 0.48 <LM25 0.48 UGG
1500RIN 25-50-03 OB/14/1991 25500301N 0.300 0.48 . <LM25 0.48 UGG .
LINDANE 25-50-03 08/14/1991 25500301N 0.300 0.1 <LM25 0.1 UGG
METHOXYCHLOR 25-50-03 08/14/1991 25500301N 0.300 0.26 <LM25 0.26 UGG
PCB 1016 25-50-03 08/14/1991 25500301N 0.300 0.32 <LM25 0.32 UGG
PCB 1221 25-50-03 08/14/1991 25500301NR 0.300 1.9 *LM25 1.9 UGG
PCB 1232 25-50-03 08/14/1991 25500301NR 0.300 1.9 *LM25 1.9 UGG
PCB 1242 25-50-03 OB/14/1991 25500301NR 0.300 1.9 *lM25 1.9 UGG
PCB 1248 25-50-03 08/14/1991 25500301NR 0.300 1.9 *lM25 1.9 UGG
PCB 1254 25-50-03 08/14/1991 25500301NR 0.300 3.8 *lM25 3.8 UGG
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PCB 1260 25-S0-03 08/14/1991 25S00301N 0.300 0.79 <LM25 0.79 UGG
PCB 1262 25-S0-03 08/14/1991 25S0030Tr 0.300 6.3 <LM25 0.3 UGG
TOXAPHENE 25-S0-03 08/14/1991 25S00301NR 0.300 12.0 *LM25 12.0 UGG

SEMIVOLATILES 1,2,3-TRICHLOROBENZENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.032 <LM25 0.032 UGG
1,2,4 M TRICHLOROBENZENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.22 <LM25 0.22 UGG
1,2-0ICHLOROBENZENE 25-S0-03 08/14/1991 25SD0301Y 0.300 0.042 <LM25 0.042 UGG
1,2-0IPHENYLHYORAZINE 25-50-03 08/14/1991 25SD0301Y 0.300 0.52 <LM25 0.52 UGG
1,4-0ICHLOROBENZENE 25-50-03 08/14/1991 25S00301Y 0.300 0.034 <LM25 0.034 UGG
1,4-0XATHIANE 25-50-03 08/14/1991 25S00301Y 0.300 0.075 <LM25 0.075 UGG
2,3,6-TCP 25-50-03 08/14/1991 25S00301Y 0.300 0.62 <LM25 0.62 UGG
2,4,5-TRICNLOROPHENOL 25-50-03 08/14/1991 2550030Tr 0.300 0.49 <LM25 0.49 UGG
2,4,6-TRICNLOROPHENOL 25-50-03 08/14/1991 25500301Y 0.300 0.061 <LM25 0.061 UGG
2,4-0ICHLOROPHENOL 25-50-03 08/14/1991 25500301Y 0.300 0.065 <lM25 0.065 UGG
2,4-0IMETHYLPHENOL 25-50-03 08/14/1991 25500301Y 0.300 3.0 <LM25 3.0 UGG
2,4-0INITROPHENOL 25-S0-03 08/14/1991 25500301Y 0.300 4.7 <LM25 4.7 UGG
2,6-0INITROANILINE 25-50-03 08/14/1991 25500301Y 0.300 0.57 <LM25 0_57 UGG
2-CHLORONAPHTHALENE 25-50-03 08/14/1991 25500301Y 0.300 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 25-50-03 08/14/1991 25500301Y 0.300 0.055 <lM25 0.055 UGG
2-METHYL-4,6-01NITROPHENOL/4,6 25'SO-03 08/14/1991 25SD0301Y 0.300 0.8 <LM25 0.8 UGG
2-METHYLNAPHTHALENE 25-SD-03 08/14/1991 25SD0301Y 0.300 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 25-S0-03 08/14/1991 25S00301Y 0.300 0.098 <LM25 0.098 UGG
2-NITROANILlNE 25-50-03 08/14/1991 25S00301NR 0.300 3.1 *LM25 3.1 UGG
2-NITROPHENOL 25-S0-03 08/14/1991 25500301Y 0.300 1.1 <LM25 1.1 UGG
3,3'-0ICHLOROBENZIOINE 25-50-03 08/14/1991 25500301Y 0.300 1.6 <LM25 1.6 UGG
3,5-01NITROANILINE 25-50-03 08/l4/1991 25500301Y 0.300 1.6 <LM25 1.6 UGG
3-METHYL-4-CHLOROPHENOL/4-CHLO 25-50-03 08/14/1991 25500301Y 0.300 0.93 <LM25 0.93 UGG
3-N ITROAN ILl NE 25-50-03 08/14/1991 25500301Y 0.300 3.0 <LM25 3.0 UGG
3-N ITROTOLUENE 25-50-03 08/14/1991 25500301Y 0.300 0.34 <LM25 0.34 UGG
4-BROMOPHENYLPHENYL ETHER 25-50-03 08/14/1991 25SD0301Y 0.300 0.041 <LM25 0.041 UGG
4-CHLOROANILINE 25-50-03 08/14/1991 25S00301NR 0.300 0.63 *LM25 0.63 UGG
4-CHLOROPHENYLPHENYL ETHER 25-50-03 08/14/1991 25SD0301Y 0.300 0.17 <LM25 0.17 UGG
4-METHYLPHENOL/4-CRE50L 25-50-03 08/14/1991 25500301Y 0.300 0.24 <LM25 0.24 UGG
4-NITROANILlNE 25-50-03 08/14/1991 25SD0301NR 0.300 3.1 *LM25 3.1 UGG
4-NITROPHENOL 25-S0-03 08/14/1991 25SD0301Y 0.300 3.3 <LM25 3.3 UGG
ACENAPHTHENE 25-50-03 08/14/1991 25500301Y 0.300 0.041 <LM25 0.041 UGG
ACE NAPHTHYL ENE 25-S0-03 08/14/1991 25500301Y 0.300 0.033 <LM25 0.033 UGG
ANTHRACENE 25-S0-03 081'14/1991 25500301Y 0.300 0.71 <LM25 0.71 UGG
ATRAZINE 25-50-03 081'14/1991 25SD0301Y 0.300 0.065 <LM25 0.065 UGG
BENZOCA)ANTHRACENE 25-50-03 08/14/1991 25SD0301Y 0.300 0.041 <LM25 0.48 UGG
BENZOCA)PYRENE 25-50-03 081'14/1991 25500301Y 0.300 1.2 <LM25 1.2 UGG
8ENZOCBlFLUORANTHENE 25-50-03 08/14/1991 25500301Y 0.300 0_31 <LM25 0.31 UGG
BENZOCG,H,llPERYLENE 25-S0-03 08/14/1991 25500301Y 0.300 0.18 <LM25 0.18 UGG
BENZOCXlFLUORANTHENE 25-50-03 08/14/1991 25500301Y 0_300 0.13 <LM25 0.13 UGG
BENZOIC ACID 25-50-03 08/14/1991 25500301NR 0.300 3.1 *lM25 3.1 UGG
BENZYL ALCOHOL 25-S0-03 081'14/1991 25500301Y 0.300 0.032 <LM25 0.032 UGG
BI5 C2-CHLOROETHOXYl METHANE 25-S0-03 081'14/1991 25S00301Y 0.300 Od9 <LM25 0.19 UGG
BI5 C2-CHLOROETHYLl ETHER 25-S0-03 081'14/1991 25500301Y 0.300 0.36 <LM25 0.36 UGG
BI5 C2-CHLOROI50PROPYLl ETHER 25-50-03 08/14/1991 25500301Y 0.300 0.44 <LM25 0.44 UGG
BI5 C2-ETHYLHEXYLl PHTHALATE 25-S0-03 08/14/1991 25S00301Y 0.300 0.48 <LM25 0.48 UGG
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BUTYLBENZYL PNTHALATE 25-S0-03 08/14/1991 25S00301Y 0_300 loB <LM25 1.8 UGG
CHRYSENE 25-S0-03 08/14/1991 25S00301Y 0_300 0_032 <LM25 0_032 UGG
DI·N-BUTYl PHTHALATE 25-S0-03 08/14/1991 25S00301Y 0.300 1.3 <LM25 1.3 UGG
Ol-N-OCTYL PNTHALATE 25-S0-03 08/14/1991 25S00301Y 0.300 0.23 <LM25 0.23 UGG
DIBENZ(A,H)ANTHRACENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.31 <lM25 0.31 UGG
OIBENZOfURAN 25-S0-03 08/14/1991 25S00301Y 0.300 0.038 <LM25 0.038 UGG
OIBROMOCHLOROPROPANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.071 <LM25 0.071 . UGG
OICYCLOPENTAOIENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 25-S0-03 08/14/1991 25SD0301Y 0.300 0.24 <LM25 0.24 . UGG
OIMETHYL PHTHALATE 25-S0-03 08/14/1991 25S00301Y 0.300 0_063 <LM25 0.063 UGG
DITHIANE 25-SD-03 08/14/1991 25S00301Y 0.300 0.065 <LM25 0.065 UGG
ENDOSULFAN SULfATE 25-SD-03 08/14/1991 25S00301Y 0.300 1.2 <LM25 1.2 UGG
ENORIN ALDEHYDE 25-S0-03 08/14/1991 25S00301Y 0.300 1.8 <LM25 1.8 UGG
ENORIN KETONE 25-S0-03 08/14/1991 25S00301NR 0.300 0.28 *LM25 0.28 UGG
fLUORANTHENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.032 <LM25 0.032 UGG
FLUORENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.065 <LM25 0.065 UGG
HEXACHLOROBENZENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.08 <LM25 0.08 UGG
HEXACHLOROBUTAOIENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTAOIENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.52 <LM25 0.52 UGG
HEXACHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 1.8 <LM25 1.8 UGG
INDENO(1,2,3-C,D)PYRENE 25-S0-03 08/14/1991 25S00301Y 0.300 2.4 <LM25 2.4 UGG
ISOPHORONE 25-S0-03 08/14/1991 25S00301Y 0.300 0.39 <LM25 0.39 UGG
MALATHION 25'SO-03 08/14/1991 25S00301Y 0.300 0.18 <LM25 0.18 UGG
MIREX 25-S0-03 08/14/1991 25S00301Y 0.300 0.14 <LM25 0.14 UGG
N-NITROSOOI-N-PROPYLAMINE 25-S0-03 08/14/1991 25S00301Y 0.300 1.1 <LM25 1.1 UGG
N-NITROSOOIMETHYLAMINE 25-S0-03 08/14/1991 25S00301Y 0.300 0.46 <LM25 0.46 UGG
N-NITROSOOIPHENYLAMINE 25-S0-03 08/14/1991 25S00301Y 0.300 0.29 <LM25 0.29 UGG
NAPHTHALENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.74 <LM25 0.74 UGG
P-CHLOROPHENYLMETHYL SULFIOE 25-S0-03 08/14/1991 25S00301Y 0.300 0.097 <LM25 0.097 UGG
P-CHLOROPHENYLMETHYL SULfONE 25-S0-03 08/14/1991 25S0030lY 0.300 0.066 <LM25 0.066 UGG
P-CHLOROPHENYLMETHYL SULFOXIDE 25-S0-03 08/14/1991 25S00301Y 0.300 0.32 <LM25 0.32 UGG
PARATHION 25-SO-03 08/14/1991 25S00301Y 0.300 1.7 <LM25 1.7 UGG
PENTACHLOROPHENOL 25-SO-03 08/14/1991 25S00301Y 0.300 0.76 <LM25 0.76 UGG
PHENANTHRENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.032 <LM25 0.032 UGG
PHENOL 25-SO-03 08/14/1991 25S0030lY 0.300 0.052 <LM25 0.052 UGG
PYRENE 25-S0-03 08/14/1991 25S0030lY 0.300 0.083 <LM25 0.083 UGG
SUPONA/2-CHLORO-l-(2.4-0ICHLOR 25-S0-03 08/14/1991 25S00301Y 0.300 0.92 <LM25 0.92 UGG
VAPONA 25-S0-03 08/14/1991 25S00301Y 0.300 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) £THENE/2-CHLO 25-S0-03 08/14/1991 25S00301Y 0.300 0.5 <LM23 0.5 UGG
1.1.1-TRICHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
1.1.2.2-TETRACHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
1,1,2-TRICHLOROETHANE 25-S0-03 08/14/1991 25S0030lY 0.300 0.33 <LM23 0.33 UGG
1.1-0ICHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.49 <LM23 0.49 UGG
1.1-0ICHLOROETHYLENE/l.l-0ICHL 25-S0-03 08/14/1991 25S00301Y 0.300 0.27 <LM23 0.27 UGG
1.2-0ICHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0:32 <LM23 0.32 UGG
1.2-0ICHLOROETHENES/l.2-0ICHLO 25-S0-03 08/14/1991 25S00301Y 0.300 0.32 <LM23 0.32 UGG
l,2 M DICHLOROPROPANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.53 <LM23 0.53 UGG
1.3-0ICHLOROBEN2ENE 25-S0-03 08/14/1991 25S00301N 0.300 0.042 <LM25 0.042 UGG

25SD0301Y 0.300 0.14 <LM23 0.14 UGG
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1,3-0ICLOROPROPANE 25-S0-03 OB/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
1,3-0IMETHYLBENZENE/M-XYLENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.23 <LM23 0.23 UGG
ACETIC ACID, VINYL ESTER/VINYL 25-S0-03 08/14/1991 25S00301NR 0.300 1.0 *LM23 1.0 UGG
ACETONE 25-S0-03 08/14/1991 25S00301Y 0.300 3.3 <LM23 3.3 UGG
ACRYLONITR ILE 25-S0-03 08/14/1991 25S00301Y 0.300 2.0 <lM23 2.0 UGG
BENZENE 25-S0-03 08/14/1991 25S0030lY 0.300 0.1 <LM23 0.1 UGG
BROMOO ICHLOROMETHANE 25-50-03 08/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
BROMOFORM 25-S0-03 08/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
BROMOMETHANE 25-50-03 08/14/1991 25S00301Y 0.300 0.26 <LM23 0.26 UGG
CARBON DISULFIDE 25-S0-03 08/14/1991 25500301NR 0.300 0.6 *LM23 0.6 UGG
CARBON TETRACHLORIDE 25-50-03 08/14/1991 25S0030lY 0.300 0.31 <LM23 0.31 UGG
CHLORFORM 25-50-03 08/14/1991 25S00301Y 0.300 0.24 <LM23 0.24 UGG
CHLOROBENZENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.1 <LM23 0.1 UGG
CHLOROETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.64 <LM23 0.64 UGG
CHLOROETHANE/VINYL CHLORIDE 25-S0-03 08/14/1991 25S00301Y 0.300 1.8 <LM23 1.8 UGG
CHLOROMETHANE 25-S0-03 08/14/1991 25S0030lY 0.300 0.96 <LM23 0.96 UGG
CIS-l,3-0ICHLOROPROPYLENE/CIS- 25-S0-03 08/14/1991 25S00301NR 0.300 0.6 *LM23 0.6 UGG
OIBROMOCHLOROMETHANE 25-S0-03 08/14/1991 25S0030lY 0.300 0.25 <LM23 0.25 UGG
OICHLOROBENZENE - NONSPECIFIC 25-S0-03 08/14/1991 25S00301Y 0.300 0.2 <LM23 0.2 UGG
ETHYLBENZENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 25-S0-03 08/14/1991 25500301NR 0.300 1.0 *LM23 1.0 UGG
METHYLENE CHLORIDE 25-S0-03 08/14/1991 25500301Y 0.300 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 25-S0-03 08/14/1991 25S00301Y 0.300 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 25-S0-03 08/14/1991 25S0030lY 0.300 0.63 <LM23 0.63 UGG
STYRENE 25-S0-03 08/14/1991 25S00301NR 0.300 0.6 *LM23 0.6 UGG
TETRACHLOROETHYLENE/TETRACHLOR 25-50-03 08/14/1991 25500301Y 0.300 0.16 <LM23 0.16 UGG
TOLUENE 25-S0-03 08/14/1991 25S00301Y 0.300 0.1 <LM23 0.1 UGG
TRANS-l,3-0ICHLOROPROPENE 25-S0-03 08/14/1991 25S00301NR 0.300 0.6 *LM23 0.6 UGG
TRICHLOROETHYLENE/TRICHLOROETH 25-S0-03 08/14/1991 25S0030lY 0.300 0.23 <LM23 0.23 UGG
TRICHLOROFLUOROMETHANE 25-S0-03 08/14/1991 25S00301Y 0.300 0.23 <LM23 0.23 UGG
XYLENES 25-S0-03 08/14/1991 25S00301Y 0.300 0.78 <LM23 0.78 UGG

SO EXPLOSIVES l,3,5-TRINITROBEN2ENE 25-SS-01 oB/14/1991 25SS0101Y 0.500 2.1 <LW02 2.09 UGG
25-SS-02 08/14/1991 25SS0201Y· 0.500 2.1 <LW02 2.09 UGG

l,3-0INITROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.59 <LW02 0~59 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 25-SS-01 08/14/1991 25SS0101Y 0.500 1.9 <LW02 1.92 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 1.9 <LW02 1.92 UGG

2,4-0INITROTOLUENE 25-SS-01 08/14/1991 25SS0101N 0.500 1.4 <LM25 1.4 UGG
25SS0101Y 0.500 0.42 <LW02 0.42 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 1.4 <LM25 1.4 UGG
25SS0201Y 0.500 0.42 <LW02 0.42 UGG

2,6-0INITROTOLUENE 25-SS-01 08/14/1991 25SS0101N 0.500 0.32 <LM25 0.32 UGG
25SS0101Y 0.500 0.4 <LW02 0.4 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 0.32 <LM25 0.32 UGG
25SS0201Y 0.500 0.4 <LWOZ 0.4 UGG

HMX 25-SS-01 08/14/1991 25SS0101Y 0.500 1.3 <LW02 1.27 UGG
25-SS-02 08/14/1991 25SS020lY 0.500 1.3 <lW02 1.27 UGG

NITROBENZENE 25-SS-01 08/14/1991 25SS0101N 0.500 1.8 <LM25 1.8 UGG
25SS0101Y 0.500 0.42 <LW02 0.42 UGG
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25-SS-D2 08/14/1991 25SSD201N 0.500 1.8 <LM25 1.8 UGG

25SS0201Y 0.500 0.42 <LW02 0.42 UGG
RDX 25-SS-01 08/14/1991 25SS0101Y 0.500 0.98 <LW02 0.98 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.98 <LW02 0.98 UGG
TETRYL 25-SS-01 08/14/1991 25SS0101Y 0.500 0.25 <LW02 0.25 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.25· <LW02 0.25 UGG
METALS ANTIMONY 25-SS-01 08/14/1991 25SS0101Y 0.500 19.6 <JS12 19.6 . UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 19.6 <JS12 19.6 UGG
ARSENIC 25-SS-01 08/14/1991 25SS0101Y 0.500 6.06 =89 2.5 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 4.98 =B9 2.5 UGG
BARIUM 25-SS-01 08/14/1991 25SS0101Y 0.500 161.0 =JS12 3.29 UGG

25-SS-02 OB/14/1991 25SS0201Y 0.500 161.0 =JS12 3.29 UGG
BERYLLIUM 25-SS-01 08/14/1991 25SS0101Y 0.500 0.69 =JS12 0.427 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.9:94 =JS12 0.427 UGG
CADMIUM 25-ss-01 08/14/1991 25SS0101Y 0.500 1.2 <JS12 1.2 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 25-SS-01 08/14/1991 25SS0101Y 0.500 29.4 =JS12 1.04 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 21.3 =JS12 1.04 UGG
COPPER 25-SS-01 08/14/1991 25SS0101Y 0.500 18.6 =JS12 2.84 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 27.2 =JS12 2.84 UGG
LEAD 25-SS-01 08/14/1991 25SS0101Y 0.500 21.0 =J021 0.467 UGG

25-SS-02 08/14/1991 25SS0201Y 0_500 24.0 =J021 0.467 UGG
MERCURY 25-SS-01 08/14/1991 25SS0101Y 0.500 0.05 <Y9 0.05 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.239 =Y9 0.05 UGG
NICKEL 25-SS-01 08/14/1991 25SS0101Y 0.500 18.3 =JS12 2.74 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 16.7 =JS12 2.74 UGG
SElENIUM 25-SS-01 08/14/1991 25SS0101Y 0.500 0.449 <JD20 0.449 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.449 <J020 0.449 UGG
SiLVER 25-SS-01 08/14/1991 25SS0101Y 0.500 0.803 <JS12 0.803 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 25-SS-01 08/14/1991 25SS0101Y 0.500 34.3 <JS12 34.3 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 34.3 <JS12 34.3 UGG
ZINC 25-SS-01 08/14/1991 25SS0101Y 0.500 98.0 =JS12 2.34 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 89.1 =JS12 2.34 UGG
PEST-PCBS 2. 2-BIS(P-CHLORDPHENYl )-1,1-0 r 25-SS-01 08/14/1991 25SS0101N 0.500 0.068 <lM25 0.068 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 0.068 <LM25 0.068 UGG
2,2-BIS(P-CHlOROPHENYl)-1,l-TR 25-SS-01 08/14/1991 25SS0101N 0.500 0.1 <LM25 0.1 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 0.1 <lM25 0.1 UGG
2,2-BIS(P-CHOlROPHENYL)-l,l-0125-SS-01 08/14/1991 25SS0101N 0.500 0.064 <lM25 0.064 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 0.064 <lM25 0.064 UGG
ALDRIN 25-SS-01 08/14/1991 25SS0101N 0.500 1.3 <lM25 1.3 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 1.3 <LM25 1.3 UGG
AlPHA-BENZENEHEXACHlORIOE 25-SS-01 08/14/1991 25SS0101N 0.500 1.3 <lM25 1.3· UGG

25-SS-02 08/14/1991 25SS0201N 0.500 1.3 <lM25 1.3 UGG
AlPHA-ENDOSUlFAN/ENDOSUlFAN I 25-SS-01 08/14/1991 25SS0101N 0.500 0.4 <lM25 0.4 UGG

25-SS-02 08/14/1991 25SS0201N 0.500 0.4 <lM25 0.4 UGG
BETA·BENZENEHEXACHLORIOE 25-SS-01 08/14/1991 25SS0101N 0.500 1.3 <lM25 1.3 UGG

25'SS-02 08/14/1991 25SS0201N 0.500 1.3 <lM25 1.3 UGG
BETA-ENDOSULFAN/ENDOSUlFAN II 25-SS-01 08/14/1991 25SS0101N 0.500 2.4 <lM25 2.4 UGG
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25-SS-02 08/14/1991 25SS0201N 0.500 2.4 <LH25 2.4 UGG

CHLORDANE 25-SS-01 08/14/1991 25SS0101N 0.500 0.68 <LM25 0.68 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.68 <LM25 0.68 UGG

DElTA-BENZENEHEXACHlORIDE 25-SS-01 08/'14/1991 25SS0101N 0.500 0.21 <LM25 0.21 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.21 <LM25 0.21 UGG

DIELDRIN 25-SS-01 08/14/1991 25SS0101N 0.500 0.079 <LM25 0.079 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.079 . <LM25 0.079 UGG

ENDRIN 25-SS-01 08/14/1991 25SS0101N 0.500 1.3 <LM25 1.3 UGG
25-SS-02 08/'14/1991 25SS0201N 0.500 1.3 <LM25 1.3 UGG

HEPTACHLOR 25-SS-01 08/14/1991 25SS0101N 0.500 0.24 <LM25 0.24 UGG
25-SS-02 08/14/1991 25SS0201N 0_500 0.24 <LM25 0.24 UGG

HEPTACHLOR EPOXIDE 25-SS-01 08/14/1991 25SS0101N 0.500 0.48 <LM25 0.48 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.48 <LM25 0.48 UGG

IsooRIN 25-SS-01 08/14/1991 25SS0101N 0.500 0.48 <LM25 0.48 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.48 <LM25 0.48 UGG

LINDANE 25-SS-01 08/14/1991 25SS0101N 0.500 0·.1 <LM25 0.1 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.1 <LM25 0.1 UGG

METHOXYCHLOR 25-SS-01 08/14/1991 25SS0101N 0.500 0.26 <LM25 0.26 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.26 <LM25 0.26 UGG

PCB 1016 25-SS-01 08/14/1991 25SS0101N 0.500 0.32 <LM25 0.32 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0.32 <LM25 0.32 UGG

PCB 1221 25-SS-01 08/14/1991 25SS0101NR 0.500 1.9 *LM25 1.9 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 1.9 *LM25 1.9 UGG

PCB 1232 25-SS-01 08/14/1991 25SS0101NR 0.500 1.9 *LM25 1.9 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 1.9 *LM25 1.9 UGG

PCB 1242 25-SS-01 08/14/1991 25SS0101NR 0.500 1.9 *LM25 1.9 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 1.9 *LM25 1.9 UGG

PCB 1248 25-SS-01 08/14/1991 25SS0101NR 0.500 1.9 *LM25 1.9 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 1.9 *lM25 1.9 UGG

PCB 1254 25-SS-01 08/14/1991 25SS0101NR 0.500 3:8 *LM25 3.8 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 3.8 *LM25 3.8 UGG

PCB 1260 25-SS-01 08/14/1991 25SS0101N 0.500 0.79 <LM25 0.79 UGG
25-SS-02 08/14/1991 25SS0201N 0.500 0,79 <LM25 0_79 UGG

PCB 1262 25-SS-01 08/14/1991 25SS0101Y 0.500 6.3 <LM25 0_3 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 6.3 <LM25 0.3 UGG

TOXAPHENE 25-SS-01 08/14/1991 25SS0101NR 0.500 12.0 *lM25 12.0 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 12_0 *lM25 12.0 UGG

SEMIVOLATlLES l,2,3-TRICHLOROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.032 <LM25 0.032 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.032 <LM25 0.032 UGG

1.2.4-TRICHLOROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.22 <LM25 0.22 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.22 <LM25 0.22 UGG

1.2-0ICHLOROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0_042 <LM25 0.042 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.042 <LM25 0.042 UGG

1,2 w DIPHENYlHYDRAZINE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.52 <LM25 0.52 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.52 <LM25 0.52 UGG

1,4-DICHLOROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.034 <LM25 0.034 UGG
25-ss-02 08/14/1991 25SS0201Y 0.500 0.034 <lM25 0.034 UGG

1.4-0XATHIANE 25-SS-01 08/14/1991 25SS0101Y 0_500 0.075 <LM25 0.075 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.075 <lM25 0.075 UGG
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2.3.6-TCP 25-55-Dl D8/14/1991 25550101Y 0.500 0.62 <lM25 0.62 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.62 <LM25 0.62 UGG
2.4.5-TRICHLOROPHENOL 25-SS-01 08/14/1991 25S50101Y 0.500 0.49 <LM25 0.49 UGG

25-SS-02 08/14/1991 255S0201Y 0.500 0.49 <lM25 0.49 UGG
2.4.6-TRICHlOROPHENOl 25-SS-01 08/14/1991 25SS0101Y 0.500 0.061 <LM25 0.061 UGG

25-55-02 08/14/1991 25SS0201Y 0.500 0.061 <LM25 0.061 UGG
2,4-DICHLOROPHENOL 25-55-01 08/14/1991 25S50101Y 0.500 0.065 <LM25 0.065 UGG .

25-S5-02 08/14/1991 25S50201Y 0.500 0.065 <LM25 0.065 UGG
2.4-DIMETHYLPHENOL 25-S5-01 08/14/1991 25550101Y 0.500 3.0 <LM25 3.0 UGG

25-S5-02 08/14/1991 25550201Y 0.500 3.0 <LM25 3.0 UGG
2.4-DINITROPHENOL 25-SS-01 08/14/1991 25SS0101Y 0.500 4.7 <LM25 4.7 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 4.7 <LM25 4.7 UGG
2,6-0INITROANILINE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.57 <LM25 0.57 UGG

25-55-02 08/14/1991 25SS0201Y 0.500 0.57 <lM25 0.57 UGG
2-CHLORONAPHTHAlENE 25-55-01 08/14/1991 25SS0101Y 0.500 0.24 <LM25 0.24 UGG

25-5S-02 08/14/1991 25S50201Y 0.500 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 25-55-01 08/14/1991 25S50101Y 0.500 0.055 <lM25 0.055 UGG

25-S5-02 08/14/1991 255S0201Y 0.500 (L055 <LM25 0.055 UGG
2-METHYL-4.6-DINITROPHENOL/4.6 25-SS-01 08/14/1991 25SS0101Y 0.500 0.8 <LM25 0.8 UGG

25-5S-02 08/14/1991 25SS0201Y 0.500 0.8 <LM25 0.8 UGG
2-METHYLNAPHTHAlENE 25-55-01 08/14/1991 25S50101Y 0.500 0.032 <LM25 0.032 UGG

25-55-02 08/14/1991 255S0201Y 0.500 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 25-S5-01 08/14/1991 255S0101Y 0.500 0.098 <lM25 0.098 UGG

25-S5-02 08/14/1991 25SS0201Y 0.500 0.098 <lM25 0.098 UGG
2-NITROANILINE 25-SS-01 08/14/1991 25SS0101NR 0.500 3.1 *LM25 3.1 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 3.1 *lM25 3.1 UGG
2-NITROPHENOl 25-SS-01 08/14/1991 25SS0101Y 0.500 1.1 <LM25 1.1 UGG

25-SS-02 08/14/1991 25550201Y 0.500 1.1 <lM25 1.1 UGG
3,3 1 -DICHLOROBENZIDINE 25-SS-01 08/14/1991 25550101Y 0.500 1.6 <lM25 1.6 UGG

25-5S-02 08/14/1991 25550201Y 0.500 1.6 <LM25 1.6 UGG
3.5-DINITROANILINE 25-55-01 08/14/1991 255S0101Y 0.500 1.6 <lM25 1.6 UGG

25-5S-02 08/14/1991 25SS0201Y 0.500 1.6 <LM25 1.6 UGG
3-METHYL-4-CHLOROPHENOL/4-CHLO 25-SS-01 08/14/1991 25SS0101Y 0.500 0.93 <lM25 0.93 UGG

25-5S-02 08/14/1991 25SS0201Y 0.500 0.93 <LM25 0.93 UGG
3-NITROANILINE 25-SS-01 08/14/1991 25S50101Y 0.500 3.0 <LM25 3.0 UGG

25-SS-02 08/14/1991 25S50201Y 0.500 3.0 <LM25 3.0 UGG
3-NITROTOlUENE 25-5S-01 08/14/1991 25550101Y 0.500 0.34 <lM25 0.34 UGG

25-SS-02 08/14/1991 255S0201Y 0.500 0.34 <LM25 0.34 UGG
4-BROMOPHENYlPHENYl ETHER 25-SS-01 08/14/1991 25SS0101Y 0.500 0.041 <lM25 0.041 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.041 <LM25 0.041 UGG
4-CHLOROAN ILINE 25-SS-01 08/14/1991 25S50101NR 0.500 0.63 *LM25 0·.63 UGG

25-55-02 08/14/1991 255S0201NR 0.500 0.63 *LM25 0.63 UGG
4-CHlOROPHENYlPHENYl ETHER 25-55-01 08/14/1991 25SS0101Y 0.500 0.17 <LM25 0.17 UGG

25-SS-02 08/14/1991 255S0201Y 0.500 0.17 <lM25 0.17 UGG
4-METHYlPHENOl/4-CRESOl 25-SS-01 08/14/1991 25SS0101Y 0.500 0.24 <lM25 0.24 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.24 <lM25 0.24 UGG
4-NITROANILINE 25-SS-01 08/14/1991 25SS0101NR 0.500 3.1 *lM25 3.1 UGG

25-SS-02 08/14/1991. 25SS0201NR 0.500 3.1 *lM25 3.1 UGG
4-NITROPHENOL 25-55-01 08/14/1991 255S0101Y 0.500 3.3 <lM25 3.3 UGG

PAGE 313



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
SWMU MEDIA GROUP COMPOUND ID DATE SAMPLE ID DEPTH VALUE METHOO CRL UNIT8

25-SS-02 08/14/1991 25SS0201Y 0.500 3.3 <LM25 3.3 UGG
ACENAPHTHENE 25-SS-01 OB/14/1991 25SS010TY 0.500 0.041 <LM25 0.041 UGG

25-SS-02 OB/14/1991 25SS020TY 0.500 0.041 <LM25 0.041 UGG
ACENAPHTHYlENE 25-SS-01 08/14/1991 25S80101Y 0.500 0.033 <LM25 0.033 UGG

25-SS-02 OB/14/1991 25SS0201Y 0.500 0.033 <LM25 0.033 UGG
ANTHRACENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.71 <LM25 0.71 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.71 <LM25 0.71 UGG
ATRAZINE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.065 <LM25 0.065 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 (1.065 <LM25 0.065 UGG
BENZO(AlANTHRACENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.041 <LM25 0.48 UGG

25-SS-02 08/14/1991 258S0201Y 0.500 0.041 <LM25 0.48 UGG
BEN20(AlPYRENE 25-88-01 08/14/1991 25S80101Y 0.500 1.2 <LM25 1.2 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.2 <LM25 1.2 UGG
BENZO(BlFLUORANTHENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.31 <LM25 0.31 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.31 <LM25 0.31 UGG
BENZO(G,H,I)PERYLENE 25-SS-01 08/14/1991 25SS010TY 0.500 0.18 <LM25 0.18 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.18 <LM25 0.18 UGG
BENZO(KlFLUORANTHENE 25-SS-01 08/14/1991 25SS010TY 0.500 0.13 <LM25 0.13 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.13 <LM25 0.13 UGG
BEN20lC ACID 25-SS-01 08/14/1991 25SS0101NR 0.500 3.1 *LM25 3.1 UGG

25-SS-02 08/14/1991 25SS0201NR 0_500 3.1 *LM25 3.1 UGG
BEN2Yl ALCOHOL 25-SS-01 08/14/1991 258S0101Y 0.500 0.032 <LM25 0.032 UGG

25-SS-02 08/14/1991 25880201Y 0.500 0.032 <LM25 0.032 UGG
BIS (2-CHLOROETHOXYl METHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.19 <LM25 0.19 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYLl ETHER 25-SS-01 08/14/1991 25SS0101Y 0.500 0.36 <LM25 0.36 UGG

25-SS-02 08/14/1991 25SS020TY 0.500 0.36 <LM25 0.36 UGG
BIS (2-CHLOROISOPROPYLl ETHER 25-8S-01 08/14/1991 25SS0101Y 0.500 0.44 <LM25 0.44 UGG

25-SS-02 08/14/1991 25880201Y 0.500 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYLl PHTHALATE 25-SS-01 08/14/1991 25S8010TY 0.500 0.48 <LM25 0.48 UGG

25-SS-02 08/14/1991 25S80201Y 0.500 0.48 <LM25 0.48 UGG
BUTYLBENZYL PHTHALATE 25-SS-01 08/14/1991 25SS0101Y 0.500 1.8 <LM25 1.8 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.8 <lM25 1.8 UGG
CHRYSENE 25'SS-01 08/14/1991 25SS0101Y 0.500 0.032 <LM25 0.032 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.032 <lM25 0.032 UGG
DI-N-BUTYL PHTHALATE 25-SS-01 08/14/1991 25SS0101Y 0.500 1.3 <LM25 1.3 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.3 <LM25 1.3 UGG
DI-N-OCTYL PHTHALATE 25-SS-01 08/14/1991 25880101Y 0.500 0.23 <LM25 0.23 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.23 <LM25 0.23 UGG
DIBEN2(A,HlANTHRACENE 25-S8-01 OB/14/1991 25880101Y 0.500 0.31 <LM25 0.31 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.31 <LM25 0.31 UGG
DIBEN20FURAN 25-SS-01 08/14/1991 25SS0101Y 0.500 0.038 <LM25 0.038 UGG

25-SS-02 08/1!411991 25SS0201Y 0.500 0.038 <LM25 0.038 UGG
DIBROMOCHLOROPROPANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.071 <LM25 0.071 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.071 <LM25 0.071 UGG
DICYCLOPENTADIENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0;57 <LM25 0.57 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0_57 <lM25 0.57 UGG
DIETHYL PHTHALATE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.24 <LM25 0.24 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.24 <LM25 0.24 UGG
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DIMETHYL PHTHALATE 25-SS-Dl DB/14/1991 25SS0101Y 0.500 0.063 <LH25 0.063 UGG

25-SS-02 OB/14/1991 25SS0201Y 0.500 0.063 <LH25 0.063 UGG
DITHIANE 25-SS-01 OB/14/1991 25SS0101Y 0.500 0.065 <LH25 0.065 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.065 <LH25 0.065 UGG
ENDOSUlFAN SULFATE 25-SS-01 08/14/1991 25SS0101Y 0.500 1.2 <LH25 1.2 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.2 <LH25 1.2 UGG
ENDRIN ALOEHYOE 25-SS-01 08/14/1991 25S$0101Y 0.500 1.8 <LM25 1.8 UGG

25-SS-02 08/14/1991 25550201Y 0.500 1.8 <LH25 1.8 UGG
ENDRIN KETONE 25-S5-01 08/14/1991 25550101NR 0.500 0.28 "LH25 0.28 . UGG

25-55-02 08/14/1991 25550201NR 0.500 0_28 *lM25 0.28 UGG
FLUORANTHENE 25-S5-01 08/14/1991 25550101Y 0.500 0.032 <LH25 0.032 UGG

25-S5-02 OB/14/1991 25S50201Y 0.500 0.032 <LH25 0.032 UGG
FLUORENE 25-SS-01 08/14/1991 25550101Y 0.500 0.065 <LH25 0.065 UGG

25-S5-02 08/14/1991 25S50201Y 0.500 0.065 <LH25 0.065 UGG
HEXACHLOROBEN2ENE 25-S5-01 08/14/1991 255S0101Y 0.500 0.08 <LH25 0.08 UGG

25-55-02 08/14/1991 25SS0201Y 0.500 0.08 <LH25 0.08 UGG
HEXACHLOROBUTADIENE 25-S5-01 08/14/1991 25550101Y 0.500 0.97 <LH25 0.97 UGG

25-SS-02 08/14/1991 25550201Y 0_500 0.97 <LH25 0.97 UGG
HEXACHLOROCYCLOPENTADIENE 25-SS-01 08/14/1991 25SS0101Y 0_500 0.52 <LH25 0.52 UGG

25-55-02 08/14/1991 25550201Y 0.500 0.52 <LH25 0.52 UGG
HEXACHLOROETHANE 25-55-01 08/14/1991 25550101Y 0.500 1.8 <LH25 1.8 UGG

25-55-02 08/14/1991 25550201Y 0.500 1.8 <LH25 1.8 UGG
INOENO(l,2,3-C,D)PYRENE 25-55-01 08/14/1991 25550101Y 0.500 2.4 <LH25 2.4 UGG

25-55-02 08/14/1991 25550201Y 0.500 2.4 <lM25 2.4 UGG
150PHORONE 25-S5-01 08/14/1991 25S50101Y 0.500 0.39 <LH25 0.39 UGG

25-S5-02 OB/14/1991 25SS0201Y 0.500 0.39 <LH25 0.39 UGG
HALATHION 25-S5'01 08/14/1991 25550101Y 0.500 0.18 <LH25 0.18 UGG

25-55-02 08/14/1991 25550201Y 0.500 0.18 <LH25 0.18 UGG
HIREX 25-55-01 08/14/1991 25550101Y 0.500 0.14 <LH25 0_14 UGG

25-S5-02 08/14/1991 25SS0201Y 0.500 0_14 <LH25 0,14 UGG
N-NITROSODI-N-PROPYLAMINE 25-55-01 08/14/1991 25550101Y 0.500 1.1 <LH25 1.1 UGG

25-55-02 08/14/1991 25550201Y 0.500 1.1 <LH25 1.1 UGG
N-NITR05ODIHETHYLAHINE 25-S5-01 08/14/1991 25SS0101Y 0.500 0.46 <LH25 0.46 UGG

25-S5-02 08/14/1991 255S0201Y 0.500 0.46 <LH25 0.46 UGG
N-NITR05ODIPHENYLAHINE 25-S5-01 08/14/1991 25550101Y 0.500 0.29 <LH25 0.29 UGG

25-55-02 08/14/1991 25550201Y 0.500 0.29 <LH25 0.29 UGG
NAPHTHALENE 25-55-01 08/14/1991 25550101Y 0.500 0.74 <LH25 0.74 UGG

25-55-02 08/14/1991 25550201Y 0.500 0.74 <LH25 0.74 UGG
P-CHLOROPHENYLHETHYL SULFIDE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.097 <LH25 0.097 UGG

25-55-02 08/14/1991 255S0201Y 0.500 0.097 <lH25 0.097 UGG
P-CHLOROPHENYLHETHYL 5ULFONE 25-55-01 08/14/1991 25550101Y 0.500 0.066 <LH25 0.066 UGG

25-55-02 OB/14/1991 25SS0201Y 0.500 0.066 <LH25 0.066 UGG
P-CHLOROPHENYLMETHYL 5ULFOXIOE 25-55-01 08/14/1991 25550101Y 0.500 0.32 <LH25 0:32 UGG

25-S5-02 08/14/1991 25SS0201Y 0.500 0.32 <LH25 '0.32 UGG
PARATHION 25-55-01 08/14/1991 25SS0101Y 0.500 1.7 <LH25 1.7 UGG

25-55-02 08/14/1991 25SS0201Y 0.500 1.7 <lM25 1.7 UGG
PENTACHLOROPHENOL 25-55-01 08/14/1991 25S50101Y 0.500 0.76 <lM25 0.76 UGG

25-S5-02 08/14/1991 25SS0201Y 0.500 0.76 <LH25 0.76 UGG
PHENANTHRENE 25-S5-01 08/14/1991 25550101Y 0.500 0.032 <LM25 0.032 UGG
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25-SS-02 08/14/1991 25SS0201Y 0.500 0.032 <LM25 0.032 UGG

PHENOL 25-SS-01 08/14/1991 25SS0101Y 0.500 0.052 <LM25 0.052 UGG
25-SS-02 08/14/1991 25SS020lY 0.500 0.052 <LM25 0.052 UGG

PYRENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.083 <LM25 0_083 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.083 <LM25 0.083 UGG

SUPONA/2-CHLORO-l-(2,4-0ICHLOR 25-SS-01 08/14/1991 25SS0101Y 0.500 0.92 <LM25 0.92 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.92 <LM25 0_92 UGG

VAPONA 25-SS-01 08/14/1991 25SS0101Y 0_500 0.068 <LM25 0.068 UGG
25-SS-02 08/14/1991 25SS0201Y 0_500 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 25-SS-01 08/14/1991 25SS0101Y 0.500 0.5 <LM23 0.5 UGG
25-SS-02 08/14/1991 25SS0201y 0.500 0.5 <LM23 0.5 UGG

l,l,l-TRICHLOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.2 <LM23 0.2 UGG
25-SS-02 08/14/1991 25SS020lY 0.500 0.2 <LM23 0.2 UGG

l,l,2,2-TETRACHLOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.2 <LM23 0.2 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.264 =LM23 0.2 UGG .

1.l,2-TRICHLOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.33 <LM23 0.33 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.33 <LM23 0.33 UGG

1, 1~DICHlOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.49 <LM23 0.49 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.49 <LM23 0.49 UGG

l,l-0ICHLOROETHYLENE/l.1-0ICHL 25-SS-01 08/14/1991 25SS0101Y 0.500 0.27 <LM23 0.27 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.27 <LM23 0.27 UGG

l,2-0ICHLOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.32 <LM23 0.32 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.32 <LM23 0.32 UGG

l,2-0ICHLOROETHENES/l,2-0ICHLO 25-SS-01 08/14/1991 25SS0101Y 0.500 0.32 <LM23 0.32 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.32 <LM23 0.32 UGG

1.2-0ICHLOROPROPANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.53 <LM23 0.53 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.53 <LM23 0.53 UGG

l,3-0ICHLOROBENZENE 25-SS-01 08/14/1991 25SS0101N 0.500 0.042 <LM25 0•.042 UGG
25SS0101Y 0,500 0.14 <LM23 0.14 UGG

25-SS-02 08/,14/1991 25SS0201N 0.500 0.042 <LM25 0.042 UGG
25SS0201Y 0.500 0.14 <LM23 0.14 UGG

1.3-DICLOROPROPANE 25-SS-01 08/,14/1991 25SS0101Y 0.500 0.2 <LM23 0,2 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.2 <LM23 0.2 UGG

1.3-DIMETHYLBENZENE/M-XYLENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.23 <LM23 0;23 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.23 <LM23 0.23 UGG

ACETIC ACID, VINYL ESTER/VINYL 25-SS-01 08/,14/1991 25SS0101NR 0.500 1.0 *LM23 1.0 UGG
25-SS-02 08/14/1991 25SS0201NR 0.500 1.0 *LM23 1.0 UGG

ACETONE 25-SS-01 08/14/1991 25SS0101Y 0.500 3.3 <LM23 3.3 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 3.3 <LM23 3.3 UGG

ACRYLON ITR ILE 25-SS-01 08/14/1991 25SS0101Y 0.500 2.0 <LM23 2.0 UGG
25-S5-02 08/14/1991 25SS0201Y 0.500 2.0 <LM23 2.0 UGG

BENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.1 <lM23 0.1 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.1 <LM23 0.1 UGG

BROMODICHLOROMETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.2 <LM23 0.2 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.2 <LM23 0.2 UGG

BROMOFORM 25-SS-01 08/14/1991 25SS010lY 0.500 0.2 <LM23 0.2 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.2 <LM23 0.2 UGG

BROMOMETHANE 25-SS-01 08/14/1991 25SS010lY 0.500 0.26 <LM23 0.26 UGG
25-SS-02 08/14/1991 25SS0201Y 0.500 0.26 <LM23 0.26 UGG

PAGE 316



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
slIMU MEDIA GROUP COMPOUND lD DATE SAMPLE lD DEPTH VALUE METHOO CRL UNITS

--
CARBON DISULFIDE 25-SS-Dl 08/14/1991 25SS0101NR 0.500 0.6 *LM23 0.6 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 0.6 *LM23 0.6 UGG
CARBON TETRACHLORIDE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.31 <LM23 0.31 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.31 <LM23 0.31 UGG
CHLORFORM 25-SS-01 08/14/1991 25SS0101Y 0.500 0.24 <LM23 0.24 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.24 <LM23 0.24 UGG
CHLOROBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.1 <LM23 0.1 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.64 <LM23 0.64 UGG·

25-SS-02 08/14/1991 25SS0201Y 0.500 0.64 <LM23 0.64 UGG
CHLOROETHANE/VINYL CHLORIDE 25-SS-01 08/14/1991 25SS0101Y 0.500 1.8 <LM23 1.8 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 1.8 <LM23 1.8 UGG
CHLOROMETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.96 <LM23 .0.96 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.96 <LM23 0.96 UGG
CIS-l.3-DICHLORDPROPYLENE/CIS- 25-SS-01 08/14/1991 25SS0101NR 0.500 0.6 *LM23 0.6 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 0.6 *LM23 0.6 UGG
DIBROMOCHLOROMETHANE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.25 <LM23 0.25 UGG

25-$S-02 08/14/1991 25SS020TY 0.500 0.25 <LM23 0.25 UGG
OICHLOROBENZENE - NONSPECIFIC 25-SS-01 08/14/1991 25SS010TY 0.500 0.2 <LM23 0.2 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.2 <LM23 0.2 UGG
ETHYlBENZENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0_19 <LM23 0.19 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 25-SS'01 08/14/1991 25SS0101NR 0.500 1.0 *LM23 1.0 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 1.0 *LM23 1.0 UGG
METHYLENE CHLORIDE 25-SS-01 08/14/1991 25SS010TY 0.500 4.4 <LM23 4.4 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 25-SS-01 08/14/1991 25SS0101Y 0.500 4.3 <LM23 4.3 UGG

25-SS-02 08/14/1991 25S50201Y 0.500 4.3 <LM23 4.3 UGG
METHYLl50BUTYL KETONE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.63 <LM23 0.63 UGG

25-SS-02 08/14/1991 25SS020TY 0.50.0 0.63 <LM23 0~63 UGG
STYRENE 25-SS-01 08/14/1991 25SS0101NR 0.500 0.6 *LM23 0.6 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 0.6 *lM23 0.6 UGG
TETRACHLOROETHYLENE/TETRACHLOR 25-SS-01 08/14/1991 255S0101Y 0.500 0_16 <LM23 0.16 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.16 <LM23 0.16 UGG
TOLUENE 25-SS-01 08/14/1991 25SS0101Y 0.500 0.1 <LM23 0_1 UGG

25-SS-02 08/14/1991 25SS020TY 0.500 0.1 <LM23 0.1 UGG
TRANS-l .3-DICHLOROPROPENE 25-SS-01 08/14/1991 25SS0101NR 0.500 0.6 *LM23 0.6 UGG

25-SS-02 08/14/1991 25SS0201NR 0.500 0.6 *LM23 0.6 UGG
TRICHLOROETHYLENE/TRICHLOROETH 25-SS-01 08/14/1991 25SS0101Y 0.500 0.23 <LM23 0.23 UGG

25-SS-02 08/14/1991 25S50201Y 0.500 0.23 <LM23 0.23 UGG
TRICHLOROFLUOROMETHANE 25-SS-01 08/14/1991 255S0101Y 0.500 0.23 <LM23 0.23 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.23 <lM23 0.23 UGG
XYLENES 25-SS-01 08/14/1991 25SS0101Y 0.500 0.78 <LM23 0.78 UGG

25-SS-02 08/14/1991 25SS0201Y 0.500 0.78 <LM23 0.78 UGG
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--
IAAP26 50 ANIONS NITRITE, NITRATE NON5PECIFIC 26-50-04 OB/16/1991 26500401T 0.500 1.0 <KF17 1.0 UGG

5ULFATE 26-50-04 OB/16/1991 26500401Y 0.500 80.4 =KT07 5.0 UGG
METALS ANTIMONY 26-50-04 08/16/1991 26500401Y 0.500 19.6 <J512 19.6 UGG

AR5ENIC 26-50-04 08/16/1991 26500401Y 0.500 2.5 <B9 2.5 UGG
BARIUM 26-50-04 08/16/1991 26500401Y 0.500 358.0 =J512 3.29 UGG
BERYLLIUM 26-50-04 08/16/1991 26500401Y 0.500 0.427 <J512 0.427 UGG
CAOMIUM 26-50-04 08/16/1991 26500401Y 0.500 . 1.2 . <J512 1.2 UGG
CHROMIUM 26-50-04 08/16/1991 26500401Y 0.500 20.6 =J512 1.04 UGG
COPPER 26'50-04 08/16/1991 26500401Y 0.500 9.65 =J512 2.84 UGG
LEAD 26-50-04 08/16/1991 26500401Y 0.500 11.0 =J021 0_467 UGG
MERCURY 26-50-04 08/16/1991 26500401Y 0.500 0.072 =Y9 0.05 UGG
NICKEL 26-50-04 08/16/1991 26500401Y 0.500 11. 1 =J512 2.74 UGG
5ELENIUM 26-50-04 08/16/1991 26500401Y 0.500 0.449 <J020 0.449 UGG
5ILVER 26-50-04 08/16/1991 26500401Y 0.500 1.22 =J512 0.803 UGG
THALLIUM 26-50-04 08/16/1991 26500401Y 0.500 34.3 <J512 34.3 UGG
21NC 26-50-04 08/16/1991 26500401Y 0.500 46:0 =J512 2.34 UGG

50 EXPL051VE5 1,3,S-TRINITR08ENZENE 26-55-01 08/16/1991 26550101Y 0.500 2.1 <LW02 2.09 UGG
1,3-0INITROBENZENE 26-55-01 08/16/1991 26550101Y 0.500 0.59 <LW02 0.59 UGG
2,4,6-TNT 26-55-01 08/16/1991 26550101Y 0.500 1.9 <LW02 1.92 UGG
2,4-0INITROTOLUENE 26-55-01 08/16/1991 26550101Y 0.500 0.42 <LW02 0.42 UGG
2,6-0INITROTOLUENE 26-55-01 08/16/1991 26550101Y 0.500 0.4 <LW02 0.4 UGG
HMX 26-55'01 08/16/1991 26550101Y 0.500 1.3 <LW02 1.27 UGG
NITROBENZENE 26-55-01 08/16/1991 26550101Y 0.500 0.42 <LW02 0.42 UGG
ROX 26-55-01 08/16/1991 26550101Y 0.500 0.98 <LW02 0.98 UGG
TETRYL 26-55-01 08116/1991 26550101Y 0.500 0.25 <LW02 0.25 UGG

METAL5 ANTIMONY 26-55-01 08/16/1991 26550101Y 0.500 19.6 <J512 19.6 UGG
26-55-02 08/16/1991 26550201Y 0.500 19.6 <J512 19.6 UGG

AR5ENIC 26-55-01 08/16/1991 26550101Y 0.500 2.5 <89 2.5 UGG
26-55-02 08/16/1991 26550201Y 0.500 6.34 =B9 2.5 UGG

BARIUM 26-55-01 08/16/1991 26550101Y 0.500 38;0 =J512 3.29 UGG
26-55-02 08/16/1991 26550201Y 0.500 202.0 =J512 3.29 UGG

BERYLLIUM 26-55-01 08/16/1991 26550101Y 0.500 0.427 <J512 0.427 UGG
26-55-02 08/16/1991 26550201Y 0.500 0;7 =J512 0;427 UGG

CADMIUM 26-55-01 08/16/1991 26550101Y 0.500 1.2 <J512 1.2 UGG
26-55-02 08/16/1991 26550201Y 0.500 1.2 <J512 1.2 UGG

CHROMIUM 26-55-01 08/16/1991 26550101Y 0.500 33.9 =J512 1.04 UGG
26-55-02 08/16/1991 26550201Y 0.500 23.3 =J512 1.04 UGG

COPPER 26-55-01 08/16/1991 26550101Y 0.500 16.4 =J512 2.84 UGG
26-55-02 08/16/1991 26550201Y 0.500 27.6 =J512 2.84 UGG

LEAD 26-55-01 08/16/1991 26550101Y 0.500 7.46 =J021 0.467 UGG
26-55-02 08/16/1991 26550201Y 0.500 28.0 =J021 0.467 UGG

MERCURY 26-55-01 08/16/1991 26550101Y 0.500 5.6 =Y9 0.05 UGG
26-55-02 08/16/1991 26550201Y 0.500 0.086 =Y9 0.05 UGG

NICKEL 26-55-01 08/16/1991 2655010TY 0.500 11.0 =J512 ·2.74 UGG
26-55-02 08/16/1991 2655020TY 0.500 16.8 =J512 2.74 UGG

5ELENIUM 26-55-01 08/16/1991 2655010TY 0.500 0.449 <J020 0.449 UGG
26-55-02 OB/16/1991 2655020TY 0.500 0.449 <JD20 0.449 UGG

5ILVER 26-55-01 08/16/1991 26550101Y 0.500 139.0 =J512 0.803 UGG
26-55-02 08/16/1991 26550201Y 0.500 0.803 <J512 0.803 UGG
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THALLIUM 26-SS-01 08/16/1991 26SS0101Y 0.500 34.3 <JS12 34.3 UGG

26-SS-02 08116/1991 26SS0201Y 0.500 34.3 <JS12 34.3 UGG
ZINC 26-SS-01 08/16/1991 26SS0101Y 0.500 44.5 =JS12 2.34 UGG

26-SS-02 08116/1991 26SS0201Y 0.500 275.0 =JS12 2.34 UGG
PEST-PCBS 2,2-BIS(P-CHLOROPHENYL)-1,1-TR 26-SS-02 08/1611991 26SS0201YU 0.500 0.084 =LH17 0.0034 UGG

ALORIN 26-SS-02 08/16/1991 26SS0201YU 0.500 0.003 =LH17 0.0014 UGG
ALPHA-BEN2ENEHEXACHLORIDE 26-SS-02 08/1611991 26SS0201Y 0.500 0.003 <LH17 0.0028 UGG
CHLOROANE 26-SS-02 08/1611991 26SS0201Y 0.500 0.068 <LH17 0.0684 UGG
DELTA-BEN2ENEHEXACHLORIOE 26-SS-02 08/1611991 26SS0201Y 0.500 0.008 <LH17 0.0085 UGG
OIELORIN 26-SS-02 0811611991 26SS0201YU 0.500 0.006 =LH17 0.0016 UGG
ENORIN 26-SS-02 08/1611991 26SS0201YU 0.500 0.011 =LH17 0.0065 UGG
HEPTACHLOR 26-SS-02 08/16/1991 26SS0201Y 0.500 0.002 <LH17 0.0022 UGG
ISOORIN 26-SS-02 08/16/1991 26SS0201Y 0.500 0.003 <LH17 0.003 UGG
LINOANE 26-SS-02 08/16/1991 26SS0201Y 0.500 0.001 <LH17 0.001 UGG
PCB 1016 26-SS-02 08/16/1991 26SS0201Y 0.500 0.1 <LH17 0.1 UGG
PCB 1260 26-SS-02 08/16/1991 26SS0201YC 0.500 0.288 =LH17 0.0479 UGG

SW ANIONS NITRITE, NITRATE NONSPECIFIC 26-SW-04 08/16/1991 26SW0401Y 0.500 4,500.0 =LL8 10.0 UGL
SULFATE 26-SW-04 08/16/1991 26SW0401Y 0.500 63,000.0 =TT09 175.0 UGL

EXPLOSIVES 1,3,5~TRINITROBENZENE 26-SW-03 08116/1991 26SW0301Y 0.500 0.56 <UWOl 0.56 UGL
1.3-0INITROBENZENE 26-SW-03 08/16/1991 26SW0301Y 0.500 0.61 <UWOl 0.61 UGL
2,4,6·TNT 26-SW-03 08/16/1991 26SW0301Y 0.500 12.0 =UWOl O.7B UGL
2,4·01NITROTOlUENE 26-SW-03 OBI16/1991 26SW0301Y 0.500 0.6 <U\l01 0.6 UGL
2.6-0INITROTOLUENE 26-SW-03 OB116/1991 26SW0301Y 0.500 0.55 <UWOl 0.55 UGL
HMX 26-SW-03 08/16/1991 26SW0301Y 0.500 4.2 =UWOl 1.3 UGL
NITROBENZENE 26-SW-03 08/16/1991 26SW0301Y 0.500 1.1 <UW01 1.13 UGL
RDX 26-SW-03 08/16/1991 26SW0301Y 0.500 6.7 =UWOl 0.63 UGL
TETRYL 26-SW-03 08/16/1991 26SW0301Y 0.500 0.66 <W01 0.66 UGL

METALS ANTIMONY 26-SW-03 08/16/1991 26SW0301Y 0.500 60.0 <SSI2 60.0 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 60.0 <SS12 60.0 UGL

ARSENIC 26-SW-03 08/16/1991 26SW0301Y 0.500 2.35 <AX8 2.35 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 2.35 <AX8 2.35 UGL

BARIUM 26-SW-03 08/16/1991 26SW0301Y 0.500 91.0 =SS12 2.• 82 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 92.6 =SS12 2.82 UGL

BERYLLIUM 26-SW-03 08/16/1991 26SW0301Y 0.500 1. 12 <SS12 1.12 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 1.12 <5512 1.12 UGL

CADMIUM 26-SW-03 08/16/1991 26SW0301Y 0.500 6.78 <SS12 6.78 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 6.78 <SS12 6.78 UGL

CHROMIUM 26-SW-03 08116/1991 26SW0301Y 0.500 16.8 <SS12 16.8 UGL
26-SW-04 08/1611991 26SW0401Y 0.500 16.8 <SS12 16.8 UGL

COPPER 26-SW-03 08/1611991 26SW0301Y 0.500 18.8 <SS12 18.8 UGL
26-SW-04 08/1611991 26SW0401Y 0.500 18.8 <5512 18.8 UGL

LEAD 26-SW-03 08/16/1991 26SW0301Y 0.500 4.47 <S018 4.47 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 4.47 <S018 4.47 UGL

MERCURY 26-SW-03 08/16/1991 26SW0301Y 0.500 0.142 =eC8 0.1 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 0.115 =CC8 0.1 UGL

NICKEL 26-SW-03 08/16/1991 26SW0301Y 0.500 32.1 <SS12 32.1 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 32.1 <5512 32.1 UGL

SELENIUM 26-SW-03 08/16/1991 26SW0301Y 0.500 2.53 <S025 2.53 UGL
26-SW-04 08/16/1991 26SW0401Y 0.500 2.53 <s025 2.53 UGL
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SILVER 26-SW-03 OB/16/1991 26SW0301Y 0_500 25_1 =SS12 10_0 . UGL

26-SW-04 08/16/1991 26SW04DIY 0_500 10.0 <5512 10.0 UGL
THALLIUM 26-SW-03 08/16/1991 265W03DIY 0.500 125.0 <SS12 125_0 UGL

26-SW-04 08/16/1991 26SW04DIY 0.500 125.0 <s512 125.0 UGL
ZINC 26-SW-03 08/16/1991 26SW0301Y 0.500 88.4 =SS12 18.0 UGL

26-SW-04 08/16/1991 26SW0401Y 0.500 486.0 =SS12 18.0 UGL

PAGE 320



IAAP SI DATA RESULTS

PARAMETER fACILITY RESULT BOOL
SIIMU MEDIA GROUP COMPOUND lD DATE SAMPLE 10 DEPTH VALUE METHOD CRL UNITS

---
IAAP27 SO ANIONS NITRITE, NITRATE - NONSPECIfIC 27-SA-Dl 08/13/1991 27SAOI01Y 0.500 2.49 =Kf17 1.0 UGG

27-SA-02 08/13/1991 27SA0201Y 0.500 1.0 <Kf17 1.0 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 2.18 =Kf17 1.0 UGG

SULfATE 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 115.0 =KT07 5.0 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 30.6 =KT07 5.0 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 420.0 =KT07 5.0 UGG

EXPLOSIVES 1,3,5-TRINITROBENZENE 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 2.1 <LW02 2.09 . UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 2.1 <LW02 2.09 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 2.1 <LW02 2.09 . UGG

l,3-DINITROBENZENE 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 0.59 <lW02 0.59 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.59 <lW02 0.59 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.59 <LW02 0.59 UGG

2.4.6~TNT 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 1.9 <LW02 1.92 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 1.9 <LW02 1.92 UGG
Z7-SA-03 08/13/1991 27SA0301Y 1.000 1.9 <LW02 1.92 UGG

2,4-DINITROTOLUENE 27-SA-01 08/13/1991 27SAOI01Y 0.500 0.42 <LW02 0.42 UGG
·27-SA-02 08/13/1991 27SA0201Y 0.500 0.42 <LW02 0.42 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.42 <LW02 0.42 UGG

2,6-0INITROTOLUENE 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 0.4 <LW02 0.4 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.4 <LW02 0.4 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.4 <LW02 0.4 UGG

HMX 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 1.3 <LW02 1.27 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 1.3 <LW02 1.27 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 1.3 <LW02 1.27 UGG

NITROBENZENE 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 0.42 <LW02 0.42 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.42 <LW02 0.42 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.42 <LW02 0.42 UGG

ROX 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 0.98 <LW02 0.98 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.98 <lW02 0.98 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.98 <LW02 0.98 UGG

TETRYL 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 0.25 <LW02 0.25 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.25 <LW02 0.25 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.25 <LW02 0.25 UGG

METALS ANTIMONY 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 19.6 <JS12 19.6 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 19.6 <JS12 19.6 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 19.6 <JS12 19.6 UGG

ARSENIC 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 6.43 =B9 2.5 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 10.8 =B9 2.5 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 99.0 =B9 2.5 UGG

BARIUM 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 227.0 =JS12 3.29 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 250.0 =JS12 3.29 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 224.0 =JS12 3.29 UGG

BERYLLIUM 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 1.06 =JS12 0.427 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 1.18 =JS12 0.427 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 5.6 =JS12 0.427 UGG

CADMIUM 27-SA-Ol 08/13/1991 27SAOI01Y 0.500 1.2 <JS12 1.2 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 1.2 <JS12 1.2 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 1.2 <JS12 1.2 UGG

CHROMIUM 27-SA-Ol 08/13/1991 27SAOI0IY 0.500 27.4 =JS12 1.04 UGG
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27-SA-02 08/13/1991 27SA0201Y 0.500 33.3 =JS12 1.04 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 32.2 =JS12 1.04 UGG

COPPER 27-SA-Ol 08/13/1991 27SA0101Y 0.500 16.1 =JS12 2.84 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 21.2 =JS12 2.84 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 137.0 =JS12 2.84 UGG

LEAD 27-SA-Ol 08/13/1991 27SA0101Y 0.500 18.8 =J021- 0.467 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 27.0 =J021 0.467 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 97.0 =J021 0.467 UGG

MERCURY 27-SA-01 08/13/1991 27SA0101Y 0.500 0.05 <Y9 0.05 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.05 <Y9 0.05 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.131 =Y9 0.05 UGG

NICKEl 27-SA-Ol 08/13/1991 27SA0101Y 0.500 17.2 =JS12 2.74 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 24.5 =JS12 2.74 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 51.2 =JS12 2.74 UGG

SELENIUM 27-SA-01 08/13/1991 27SA0101Y 0.500 0.449 <J020 0.449 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.449 <J020 0.449 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 13.5 =J020 0.449 UGG

SILVER 27-SA-01 08/13/1991 27SA0101Y 0.500 0.803 <JS12 0.803 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 0.803 <JS12 0.803 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 0.803 <JS12 0.803 UGG

THALLIUM 27-SA-Ol 08/13/1991 27SA0101Y 0.500 34.3 <JS12 34.3 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 34.3 <JS12 34.3 UGG
27-SA-03 08/13/1991 27SA0301Y 1.000 34.3 <JS12 34.3 UGG

ZINC 27-SA-Ol 08/13/1991 27SA0101Y 0.500 68.1 =JS12 2.34 UGG
27-SA-02 08/13/1991 27SA0201Y 0.500 74.2 =JS12 2.34 UGG
27-SA-03 081'13/1991 27SA0301Y 1.000 63.1 =JS12 2.34 UGG
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IAAP28 SO EXPLOSIVES 1.3.5-TRINITROBENZENE 28-SS-01 08/09/1991 28550101Y 0.500 2.1 <LW02 2.09 UGG

28-55-02 08/09/1991 285S0201Y 0.500 2.1 <LW02 2.09 UGG
28-55-03 08/09/1991 28550301Y 0.500 2.1 <LW02 2.09 UGG

1.3-0INI1ROBEN2ENE 28-55-01 08/09/1991 28S50101Y 0.500 0.59 <LW02 0.59 UGG
28-55-02 08/09/1991 28S50201Y 0.500 0.97 =LW02 0.59 UGG
28-SS-03 08/09/1991 285S0301Y 0.500 0.59· <LW02 0.59 UGG

2,4,6~TNT 28-SS-01 08/09/1991 28550101Y 0.500 1.9 <LW02 1;92 UGG
28-SS-02 08/09/1991 28550201Y 0.500 1.9 <LW02 1.92 UGG
28-SS-03 08/09/1991 28550301Y 0.500 1.9 <LW02 1.92 UGG·

2,4-0INITROTOLUENE 28-55-01 08/09/1991 28550101Y 0.500 0.42 <LW02 0.42 UGG
28-5S-02 08/09/1991 28550201Y 0.500 0.42 <LW02 0.42 UGG
28-S5-03 08/09/1991 28550301Y 0.500 0.42 <LW02 0.42 UGG

2,6-0INITROTOLUENE 28-55-01 08/09/1991 28550101Y 0.500 0.4 <lW02 0.4 UGG
28-S5-02 08/09/1991 28550201Y 0.500 0.4 <LW02 0.4 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.4 <LW02 0.4 UGG

HMX 28-55-01 08/09/1991 285S0101YP 0.500 0.75 =LW02 1.27 UGG
28-55-02 08/09/1991 28SS0201Y 0.500 1.3 <LW02 1.27 UGG
28-55-03 08/09/1991 28550301Y 0.500 1.3 <LW02 1.27 UGG

NITROBENZENE 28-S5-01 08/09/1991 28550101Y 0.500 0.42 <LW02 0.42 UGG
28-S5-02 08/09/1991 28550201Y 0.500 0.42 <LW02 0.42 UGG
28-SS-03 08/09/1991 285S0301Y 0.500 0.42 <lW02 0.42 UGG

ROX 28-SS-01 08/09/1991 28550101Y 0.500 0.98 <LW02 0.98 UGG
28-SS-02 08/09/1991 285S0201Y 0.500 0.98 <lW02 0.98 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.98 <LW02 0.98 UGG

TETRYL 28-SS-01 08/09/1991 28S50101Y 0.500 0.25 <LW02 0.25 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.25 <LW02 0.25 UGG
28-55-03 08/09/1991 285S0301Y 0.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 28-55-01 08/09/1991 28SS0101Y 0.500 19.6 <J512 19.6 UGG
28-55-02 08/09/1991 28550201Y 0.500 19.6 <J512 19.6 UGG
28-55-03 08/09/1991 28550301Y 0.500 19.6 <J512 19.6 UGG

ARSENIC 28-5S-01 08/09/1991 28550101Y 0.500 5.59 =B9 . 2.5 UGG
28-5S-02 08/09/1991 28550201Y 0.500 5.97 =B9 2.5 UGG
28-55-03 08/09/1991 28550301Y 0.500 7.12 =B9 2.5 UGG

BARIUM 28-5S-01 08/09/1991 28550101Y 0.500 211.0 =J512 3.29 UGG
28-5S-02 08/09/1991 28550201Y 0.500 187.0 =J512 3.29 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 323.0 =J512 3.29 UGG

BERYLLIUM 28-5S-01 08/09/1991 28550101Y 0.500 0.637 =JS12 0.427 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.664 =J512 0.427 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.717 =J512 0.427 UGG

CADMIUM 28-55-01 08/09/1991 28550101Y 0.500 1.2 <J512 1.2 UGG
28-55-02 08/09/1991 28550201Y 0.500 1.2 <J512 1.2 UGG
28-55-03 08/09/1991 28550301Y 0.500 1.2 <JS12 1.2 UGG

CHROMIUM 28-55-01 08/09/1991 28SS0101Y 0.500 24.5 =J512 1.04 UGG
28-55-02 08/09/1991 28SS0201Y 0.500 18.8 =J512 1.04 UGG
28-5S-03 08/09/1991 28SS0301Y 0.500 17.7 =J512 1.04 UGG

COPPER 28-SS-01 08/09/1991 28SS0101Y 0.500 17.4 =J512 2.84 UGG
28-S5-02 08/09/1991 28SS0201Y 0_500 15.9 =J512 2_84 UGG
28-5S-03 08/09/1991 28SS0301Y 0.500 17.4 =J512 2.84 UGG

LEAD 28-5S-01 08/09/1991 28SS0101Y 0.500 19.0 =J021 0.467 UGG
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28-55-03 08/09/1991 28550301Y 0.500 0.008 <LH17 0.0085 UGG

DIELDRIN 28-55-01 08/09/1991 28550101YC 0.500 0.013 =LH17 0.0016 UGG
28-55-02 08/09/1991 28550201YC 0.500 0.009 =LH17 0.0016 UGG
28-55-03 08/09/1991 28550301YC 0.500 0.061 =LH17 0.0016 UGG

ENDRIN 28-55-01 08/09/1991 28550101YU 0.500 0_016 =LH17 0.0065 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.007 <LH17 0.0065 UGG
28-55-03 08/09/1991 28550301YU 0.500 0.019 =LH17 0.0065 UGG·

HEPTACHLDR 28-55-01 08/09/1991 28550101Y 0.500 0.002 <LH17 0.0022 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.002 <LH17 0.0022 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.002 <LH17 0.0022 UGG

HEPTACHLOR EPOXIDE 28-55-01 08/09/1991 28550101Y 0.500 0.001 <LH17 0.0013 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.001 <LH17 0.0013 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.001 <LH17 0.0013 UGG

1500RIN 28-55-01 08/09/1991 28550101Y 0.500 0.003 <LH17 0.003 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.003 <LH17 0.003 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.003 <LH17 0.003 UGG

LINDANE 28-55-01 08/09/1991 28550101Y 0.500 0.001 <LH17 0.001 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.001 <LH17 0.001 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.001 <LH17 0.001 UGG

METHOXYCHLOR 28-55-01 08/09/1991 28550101Y 0.500 0.036 <LH17 0.0359 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.036 <lH17 0_0359 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.036 <LH17 0.0359 UGG

PCB 1016 28-55-01 08/09/1991 28550101Y 0.500 0.1 <LH17 0.1 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.1 <LH17 0.1 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.1 <LH17 0.1 UGG

PCB 1221 28-55-01 OB/09/1991 2B550101NR 0.500 0.1 "LH17 0.1 UGG
28-55-02 08/09/1991 28550201NR 0.500 0.1 "LH17 0.1 UGG
28-55-03 08/09/1991 28550301NR 0.500 0.1 "LH17 ·0.1 UGG

PCB 1232 28-55-01 08/09/1991 28550101NR 0.500 0.1 "LH17 0.1 UGG
28-55-02 08/09/1991 28550201NR 0.500 0.1 "LH17 0.1 UGG
28-55-03 08/09/1991 28550301NR 0.500 0.1 "LH17 0.1 UGG

PCB 1242 28-55-01 08/09/1991 28550101NR 0.500 0.1 "LH17 0.1 UGG
28-55-02 08/09/1991 28550201NR 0.500 0.1 "LH17 0.1 UGG
28-55-03 08/09/1991 28550301NR 0.500 0.1 "LH17 0.1 UGG

PCB 1248 28-55-01 08/09/1991 28550101NR 0.500 0.1 "LH17 0.1 UGG
28-55-02 08/09/1991 28550201NR 0.500 0.1 "LH17 0.1 UGG
28-55-03 08/09/1991 28550301NR 0.500 0.1 *LH17 0.1 UGG

PCB 1254 28-55-01 08/09/1991 28550101NR 0.500 0.048 *LH17 0.048 UGG
28-55-02 08/09/1991 28550201NR 0.500 0.048 "LH17 0.048 UGG
28-55-03 08/09/1991 28550301NR 0.500 0.048 "LH17 0.048 UGG

PCB 1260 28-55-01 08/09/1991 28550101YC 0.500 0.072 =LH17 0.0479 UGG
28-55-02 08/09/1991 28550201YC 0.500 0.075 =LH17 0.0479 UGG
28-55-03 08/09/1991 28550301YC 0.500 0.13 =LH17 0.0479 UGG

VOLATILE5 (2-CHLOROETHOXY) ETHENE/2-CHLO 2B-55-01 08/09/1991 28550101Y 0.500 0.5 <LM23 0.5 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.5 <LM23 0.5 UGG
28-55-03 08/09/1991 28550301Y 0.500 0.5 <LM23 0.5 UGG

1,l,l-TRICHLOROETHANE 28-55-01 08/09/1991 28550101Y 0.500 0.2 <lM23 0.2 UGG
28-55-02 08/09/1991 28550201Y 0.500 0.2 <LM23 0.2 UGG
28-55-03 08/09/1991 28SS0301Y 0_500 0.2 <lM23 0.2 UGG
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1,1,2,2-TETRACHLOROETHANE 28-SS-01 OB/09/1991 28SS0101Y 0.500 0.2 <LM23 0.2 UGG

2B-SS-02 08/09/1991 2BSS0201Y 0.500 0.2 <LM23 0.2 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.2 <LM23 0.2 UGG

1,l,2-TRICHLOROETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.33 <LM23 0.33 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.33 <LM23 0.33 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.33 . <LM23 0.33 UGG

1,1'0ICHLOROETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.49 <LM23 0.49 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.49 <LM23 .0.49 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 ·0.49 <LM23 0.49 UGG

l,1-0ICHLOROETHYLENE/l,l-0ICHL 28-SS-01 08/09/1991 28SS010n 0.500 0.27 <LM23 0.27 UGG
28-SS-02 08/09/1991 28SS020n 0.500 0.27 <LM23 0_27 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0_27 <LM23 0.27 UGG

l,2-0ICHLOROETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.32 <LM23 0.32 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.32 <LM23 0.32 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.32 <LM23 0.32 UGG

l,2-0ICHLOROETHENES/l,2-0ICHLO 28-SS-01 08/09/1991 28SS010n 0.500 0.32 <LM23 0.32 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.32 <LM23 0.32 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.32 <LM23 0.32 UGG

l,2-0ICHLOROPROPANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.53 <LM23 0.53 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.53 <LM23 0_53 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.53 <lM23 0.53 UGG

l,3-0ICHLOROBENZENE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.14 <LM23 0.14 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.14 <LM23 0.14 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.14 <LM23 0.14 UGG

l,3-0ICLOROPROPANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.2 <LM23 0.2 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.2 <LM23 0.2 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.2 <LM23 0.2 UGG

1,3-0IMETHYLBENZENE/M-XYLENE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.23 <LM23 0.23 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.23 <LM23 0.23 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.23 <LM23 0.23 UGG

ACETIC ACIO, VINYL ESTER/VINYL 28-SS-01 08/09/1991 28SS0101NR 0.500 1.0 *LM23 . 1.0 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 1.0 *LM23 1.0 UGG
28-SS-03 08/09/1991 28SS0301NR 0.500 1.0 *LM23 1.0 UGG

ACETONE 28-SS-01 08/09/1991 28SS010n 0.500 3_3 <LM23 3.3 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 3.3 <LM23 3.3 UGG
Z8-SS-03 08/09/1991 28SS030n 0.500 3.3 <LM23 3.3 UGG

ACRYLON ITR ILE 28-SS-01 08/09/1991 28SS010n 0.500 2.0 <LM23 2.0 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 2.0 <LM23 2.0 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 2.0 <LM23 2.0 UGG

BENZENE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.1 <LM23 0.1 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.1 <lM23 0.1 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.1 <LM23 0.1 UGG

BROMODICHLOROMETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.2 <LM23 0.2 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.2 <LM23 0.2 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.2 <LM23 0.2 UGG

BROMOFORM 28-SS-01 08/09/1991 28SS0101Y 0.500 0.2 <LM23 0.2 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.2 <LM23 0.2 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.2 <lM23 0.2 UGG

BROMOMETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.26 <LM23 0.26 UGG
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2B-SS-02 08/09/1991 28SS020lY 0.500 0.26 <LM23 0.26 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.26 <LM23 0.26 UGG

CARBON DISULFIDE 28-SS-01 08/09/1991 28SS0101NR 0.500 0.6 *LM23 0.6 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 0.6 *LM23 0.6 UGG
28-SS-03 08/09/1991 28SS0301NR 0.500 0.6 *LM23 0.6 UGG

CARBON TETRACHLORIDE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.31 <LM23 0.31 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 .0.31 <LM23 0.31 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.31 <LM23 0.31 UGG

CHLORFORM 28-SS-01 08/09/1991 28SS0101Y 0.500 0.24 <LM23 0.24 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.24 <LM23 0.24 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.24 <LM23 0.24 UGG

CHLOROBENZENE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.1 <lM23 0.1 UGG
2B-SS-02 08/09/1991 28SS0201Y 0.500 0.1 <LM23 0.1 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.1 <LM23 0.1 UGG

CHLOROETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.64 <LM23 0.64 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.64 <LM23 0.64 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.64 <LM23 0.64 UGG

CHLOROETHANE/VINYL CHLORIOE 28-SS-01 08/09/1991 28SS0101Y 0.500 1.8 <LM23 1.8 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 1.8 <LM23 1.8 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 1.8 <LM23 1.8 UGG

CHLOROMETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.96 <LM23 0_96 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0_96 <LM23 0.96 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.96 <LM23 0.96 UGG

CIS-l,3-DICHLOROPRDPYLENE/CIS- 28-SS-01 08/09/1991 28SSD101NR 0.500 0.6 *LM23 0.6 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 0.6 *LM23 0.6 UGG
28-SS-03 08/09/1991 28SS0301NR 0.500 0.6 *LM23 0_6 UGG

DIBROMOCHLOROMETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.25 <LM23 0.25 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.25 <LM23 0.25 UGG
28-SS-03 08/09/1991 28SS030lY 0.500 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 28-SS-01 08/09/1991 28SS0101Y 0.500 0.2 <LM23 0.2 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.2 <lM23 0.2 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0;2 <LM23 0.2 UGG

ETHYL BENZENE 2B-SS-Ol 08/09/1991 28SS0101Y 0.500 0.19 <LM23 0.19 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.19 <LM23 0.19 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXANO 28-SS-01 08/09/1991 28SS0101NR 0.500 1.0 *LM23 1.0 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 1.0 *LM23 1.0 UGG
28-SS-03 08/09/1991 28SS0301NR 0.500 1.0 *LM23 1.0 UGG

METHYLENE CHLORIDE 28-SS-01 08/09/1991 28SS0101Y 0.500 4.4 <LM23 4.4 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 4.4 <LM23 4.4 UGG
2B-SS-03 08/09/1991 28SS0301Y 0_500 4.4 <LM23 4.4 UGG

METHYLETHYL PHENOL/METHYL ETHYL 2B-SS-Ol 08/09/1991 28SS0101Y 0.500 4.3 <lM23 4.3 UGG
2B-SS-02 08/09/1991 28SS0201Y 0.500 4.3 <LM23 4.3 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 4.3 <LM23 , 4.3 UGG

METHYLISOBUTYL KETONE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.63 <LM23 0.63 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.63 <LM23 0.63 UGG
28-SS-03 08/09/1991 28SS030lY 0.500 0.63 <LM23 0.63 UGG

STYRENE 28-SS-01 08/09/1991 28SS0101NR 0.500 0.6 *LM23 0.6 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 0.6 *LM23 0.6 UGG
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28-SS-03 08/09/1991 28SS0301NR 0.500 0.6 *LM23 0.6 uoo

TETRACKLOROETKYLENE/TETRACKLOR 28-SS-01 08/09/1991 28SS0101Y 0.500 0.16 <LM23 0.16 uoo
28-SS-02 08/09/1991 28SS0201Y 0.500 0.16 <LM23 0.16 uoo
28-SS-03 08/09/1991 28SS0301Y 0.500 0.16 <LM23 0.16 uoo

TOLUENE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.1 <LM23 0.1 uoo
28-SS-02 08/09/1991 28SS0201Y 0.500 0.1 <LM23 0.1 uoo
28-SS-03 08/09/1991 28SS0301Y 0.500 0.1 <LM23 0.1 uoo

TRANS~1,3-DICHlOROPROPENE 28-SS-01 08/09/1991 28SS0101NR 0.500 0.6 *LM23 0.6 UGG
28-SS-02 08/09/1991 28SS0201NR 0.500 0.6 *LM23 0.6 UGG
28-SS-03 08/09/1991 28SS0301NR 0.500 0.6 *LM23 0.6 UOG

TRICKLOROETKYLENE/TRICKLOROETK 28-SS-01 08/09/1991 28SS0101Y 0.500 0.23 <LM23 0.23 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.23 <LM23 0.23 UoG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.23 <LM23 0.23 UGG

TRICKLOROFLUOROMETHANE 28-SS-01 08/09/1991 28SS0101Y 0.500 0.23 <LM23 0.23 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.23 <LM23 0.23 UGG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.23 <LM23 0.23 UGG

XYLENES 28-SS-01 08/09/1991 28SS0101Y 0.500 0.78 <LM23 0.78 UGG
28-SS-02 08/09/1991 28SS0201Y 0.500 0.78 <LM23 0.78 UOG
28-SS-03 08/09/1991 28SS0301Y 0.500 0.78 <LM23 0.78 UGG
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IAAP29 SO EXPLOSIVES 1,3,S-TRINITROBENZENE 29-SS-01 OB/16/1991 29SS0101Y 0.500 2.1 <LY02 2.09 UGG

l,3·0INITROBENZENE 29-SS-01 08/16/1991 29SS0101Y 0.500 0.59 <lW02 0.59 UGG
2,4,6-TNT 29-SS-01 08/16/1991 29SS0101Y 0.500 1.9 <LY02 1.92 UGG
2,4-DINITROTOLUENE 29-SS-01 08/16/1991 29SS0101Y 0.500 0.42 <LY02 0.42 UGG
2,6-DINITROTOLUENE 29-SS-01 08/16/1991 29SS0101Y 0.500 0.4 <LY02 0.4 UGG
HMX 29-SS-01 08/16/1991 29SS0101Y 0.500 1.3 <LY02 1.27 UGG
NITROBENZENE 29-SS-01 08/16/1991 29SS0101Y 0.500 0.42 <LY02 0.42 UGG
RDX 29-SS-01 08/16/1991 29SS0101Y 0.500 0.98 <LY02 0.98 UGG
TETRYL 29-SS-01 08/16/1991 29SS0101Y 0.500 0.25 <LY02 0.25 UGG

METALS ANTIMONY 29-SS-01 08/16/1991 29SS0101Y 0.500 19.6 <JS12 19.6 UGG
29-SS-02 08/21/1991 29SS0201Y 0500 19.6 <JS12 19.6 UGG

ARSENIC 29-SS-01 08/16/1991 29SS0101Y 0500 2.5 <B9 2.5 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 8.47 =B9 25 UGG

BARIUM 29-SS-01 08/16/1991 29SS0101Y 0.500 19.4 =JS12 3.29 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 206.0 =JS12 3.29 UGG

BERYLLIUM 29-SS-01 08/16/1991 29SS0101Y 0.500 0.427 <JS12 0.427 UGG
29-SS-02 08/21/1991 29SS0201Y 0500 0.427 <JS12 0.427 UGG

CADMIUM 29-SS-01 08/16/1991 29SS0101Y 0500 1.2 <JS12 1.2 UGG
29-SS-02 08/21/1991 29SS0201Y 0500 1.2 <JS12 1.2 UGG

CHROMIUM 29-SS-01 08/16/1991 29SS0101Y 0.500 8.05 =JS12 1.04 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 20.2 =JS12 1.04 UGG

COPPER 29-SS-01 08/16/1991 29SS0101Y 0.500 10.6 =JS12 2.84 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 14.1 =JS12 2.84 UGG

LEAD 29-SS-01 08/16/1991 29SS0101Y 0.500 5.4 =J021 0.467 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 36.0 =JD21 0.467 UGG

MERCURY 29-SS-01 08/16/1991 29SS0101Y 0.500 0.109 =Y9 0.05 UGG
29-SS-02 08121/1991 29SS0201Y 0.500 0.05 <Y9 0.05 UGG

NICKEL 29-SS-01 08/16/1991 29SS0101Y 0.500 6.84 =JS12 2.74 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 17.9 =JS12 2.• 74 UGG

SELENIUM 29-SS-01 08/16/1991 29SS0101Y 0.500 0.449 <J020 0.449 UGG
29-SS-02 08121/1991 29SS0201Y 0.500 0.449 <JD20 0.449 UGG

SILVER 29-SS-01 08/16/1991 29SS0101Y 0.500 15.5 =JS12 0.803 UGG
29-SS-02 08121/1991 29SS0201Y 0.500 0.803 <JS12 0.803 UGG

THALLIUM 29-SS-01 08/16/1991 29SS0101Y 0.500 34.3 <JS12 34.3 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 34.3 <JS12 34.3 UGG

2INC 29-SS-01 08/16/1991 29SS0101Y 0500 25.0 =JS12 2.34 UGG
29-SS-02 08/21/1991 29SS0201Y 0.500 270.0 =JS12 2.34 UGG

PEST·PCBS 2,2-BIS(P-CHLDRDPHENYL)-l,l-TR 29-SS-02 08/21/1991 29SS0201YC 0.500 0.047 =LH17 0.0034 UGG
ALDRIN 29-SS-02 08/21/1991 29SS0201Y 0.500 0.001 <LH17 0.0014 UGG
ALPHA-BEN2ENEHEXACHLORIDE 29-SS-02 08/21/1991 29SS0201Y 0.500 0.003 <LN17 0.0028 UGG
CHLORDANE 29-SS-02 08/21/1991 29SS0201Y 0.500 0.068 <LH17 0.0684 UGG
DELTA-BENZENEHEXACHLORIDE 29-SS-02 08121/1991 29SS0201YC 0.500 0.035 =LH17 0.0085 UGG
DIELDRIN 29-SS-02 08121/1991 29SS0201Y 0.500 0.002 <LH17 0.0016 UGG
ENDRIN 29-SS-02 08121/1991 29SS0201YU 0.500 0.011 =LH17 0.0065 UGG
HEPTACHLOR 29-SS-02 08/21/1991 29SS0201Y 0.500 0.002 <LH17 0.0022 UGG
ISODRIN 29-SS-02 08/21/1991 29SS0201Y 0.500 0.003 <LH17 0.003 UGG
LINDANE 29-SS-02 08/21/1991 29SS0201Y 0.500 0.001 <LH17 0.001 UGG
PCB 1016 29-SS-02 08/21/1991 29SS0201Y 0.500 0.1 <LH17 0.1 UGG
PCB 1260 29-SS-02 08/21/1991 29SS0201Y 0.500 0.048 <LH17 0.0479 UGG
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SY EXPLOSIVES 1,3,S-TRINITROBENZENE 29-SY-03 08/16/1991 29SY0301Y 0.500 0.56 <UilOl 0.56 UGL

1,3-0INITROBENZENE 29-SW-03 08/16/1991 29SY0301Y 0.500 0.61 <UYOl 0.61 UGL
2,4,6-TNT 29-SW-03 08/16/1991 29SW0301Y 0.500 0.78 <UYOl 0.78 UGL
2,4-DINITROTOLUENE 29-SW-03 08/16/1991 29SW0301Y 0.500 0.6 <UYOl 0.6 UGL
2.6-0INITROTOlUENE 29-SW-03 08/16/1991 29SW0301Y 0.500 0.55 <WOl 0.55 UGL
HMX 29-SW-03 08/16/1991 29SW0301Y 0.500 23.0 =UWOl 1.3 UGL
NITROBENZENE 29-SW-03 08/16/1991 29SW0301Y 0.500 , 1.1 , <UW01 1.13 UGL
ROX 29-SW-03 081'16/1991 29SW0301Y 0.500 200.0 =UY01 0.63 UGL
TETRYL 29-SW-03 08/16/1991 29SW0301Y 0.500 0.66 <UW01 0.66 UGL

METALS ANTIMONY 29-SW-03 08/16/1991 29SW0301Y 0.500 60.0 <SS12 60.0 UGL
ARSENIC 29-SW-03 08/16/1991 29SY0301Y 0.500 2.35 <AX8 2.35 UGL
BARIUM 29-SY-03 08/16/1991 29SY0301Y 0.500 97.4 =SS12 2.82 UGL
BERYLLIUM 29-SY-03 08/16/1991 29SY0301Y 0.500 1.12 <SS12 1. 12 UGL
CADMIUM 29-SY-03 08/16/1991 29SY0301Y 0.500 6.78 <SS12 6.78 UGL
CHROMIUM 29-SW-03 08/16/1991 29SY0301Y 0.500 16.8 <8812 16.8 UGl
COPPER 29-SY'03 08/16/1991 29SY0301Y 0.500 18'.8 <SS12 18.8 UGL
LEAD 29-SW-03 08/16/1991 29SY0301Y 0.500 4.47 <S018 4.47 UGL
MERCURY 29-SW-03 08/16/1991 29SY0301Y 0.500 0.1 <tea 0.1 UGL
NICKEL 29-SY'03 08/16/1991 29SY0301Y 0.500 32.1 <SS12 32.1 UGL
SELENIUM 29-SW-03 08/16/1991 29SW0301Y 0,500 2.53 <S025 2.53 UGL
SI lVER 29-SW-03 08/16/1991 29SY0301Y 0.500 10.0 <SS12 10.0 UGL
THALLIUM 29-SW-03 08/16/1991 29SY0301Y 0.500 125.0 <SS12 125.0 UGL
ZINC 29-SW-03 08/16/1991 29SY0301Y 0.500 119.0 =SS12 18.0 UGL
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IAAP30 SO EXPLOSIVES 1.3.S-TRINITROBENZENE 30-S0-06 08/1S/1991 30S00601Y O.SOO 2.1 <LW02 2.09 UGG

1.3-0INITROBENZENE 30-S0-06 08/1S/1991 30S00601Y O.SOO 0.S9 <LW02 0.S9 UGG
2,4,6-TNT 30-S0-06 08/1S/1991 30S00601Y O.SOO 1.9 <LW02 1.92 UGG
2.4-0INITROTOLUENE 30-S0-06 OB/1S/1991 30S00601Y O.SOO 0.42 <LW02 0.42 UGG
2.6-0INITROTOLUENE 30-S0-06 08/1S/1991 30S00601Y O.SOO 0.4 <LW02 0.4 UGG
HMX 30-S0-06 08/1S/1991 30S00601Y O.SOO 1.3 <LW02 1.27 UGG
NITROBENZENE 30-S0-06 08/1S/1991 30S00601Y O.SOO 0.42 <LW02 0.42 UGG
ROX 30-S0-06 OB/1S/1991 30S00601Y O.SOO 0.98 <LW02 0.98 UGG
TETRYL 30-S0-06 08/1S/1991 30S00601Y O.SOO 0.2S <LW02 0.2S UGG

METALS ANTIMONY 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 19.6 <JS12 19.6 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 19.6 <JS12 19.6 UGG

ARSENIC 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 3.44 =B9 2.S UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 10.4 =B9 2.S UGG

BARIUM 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 236.0 =JS12 3.29 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 63.8 =JS12 3.29 UGG

BERYLLIUM 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 0.427 <JS12 0.427 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 0.427 <JS12 0.427 UGG

CADMIUM 30-SO-0S 08/1S/1991 30S00S01Y O.SOO 1.2 <JS12 1.2 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 1.2 <JS12 1.2 UGG

CHROMIUM 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 3.9S =JS12 1.04 UGG
30-S0-06 OB/1S/1991 30S00601Y O.SOO S_69 =JS12 1.04 UGG

COPPER 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 2.84 <JS12 2.84 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 2.84 <JS12 2.84 UGG

LEAD 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 4.8 =J021 0.467 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 1S.0 =J021 0.467 UGG

MERCURY 30-S0-0S 08/1S/1991 30S00S01Y O.SOO O.OS <Y9 O.OS UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO O.OS <Y9 0.05 UGG

NICKEL 30-S0-0S 08/15/1991 30S00S01Y O.SOO 8.S3 =JS12 2.74 UGG
30-S0-06 08/1S/1991 30S00601Y 0.500 6.68 =JS12 2.74 UGG

SELENIUM 30-S0-0S 08/1S/1991 30S00S01Y 0.500 0.449 <JD20 0.449 UGG
30-S0-06 08/1S/1991 30S00601Y 0.500 0.449 <J020 0.449 UGG

SILVER 30-S0-0S 08/15/1991 30S00S01Y 0.500 0.803 <JS12 0.803 UGG
30-S0-06 08/1S/1991 30S00601Y 0.500 0.803 <JS12 0.803 UGG

THALLIUM 30-S0-0S 08/1S/1991 30S00S01Y O.SOO 34.3 <JS12 34.3 UGG
30-S0-06 08/1S/1991 30S00601Y O.SOO 34.3 <JS12 34.3 UGG

ZINC 30-S0-05 08/15/1991 30S00501Y 0.500 13.1 =JS12 2.34 UGG
30'SO-06 08/1S/1991 30S00601Y 0.500 12.7 =JS12 2.34 UGG

RAOIONUCLIOES ALPHA GROSS 30-S0-05 08/1S/1991 30S00S01Y 0.500 2.9 =00 0.0 PCG
30-S0-06 08/15/1991 30S00601Y 0.500 3.9 =00 0.0 PCG

BISMUTH 214 30-S0-05 08/15/1991 30S00S01Y 0.500 0.75 =99 0.0 PCG
30-S0-06 08/1S/1991 30S00601Y 0.500 0.3S =99 0.0 PCG

GROSS BETA 30-S0-0S 08/15/1991 30S00S01Y 0.500 S.9 =00 0.0 PCG
30-S0-06 08/15/1991 30S00601Y 0.500 10.7 =00 0_0 PCG

LEAO 212 . 30-S0-06 08/15/1991 30S00601Y 0.500 0.1S =99 0.0 PCG
LEAO 214 30-S0-05 08/15/1991 30S00501Y 0.500 0_78 =99 0.0 PCG

30-S0-06 08/15/1991 30S00601Y 0.500 0.28 =99 0.0 PCG
RAOIUM 226 30-S0-0S 08/1S/1991 30S00501Y 0.500 0.S3 =99 0.0 PCG

30-S0-06 08/15/1991 30S00601Y O.SOO 0.38 =99 0.0 PCG
SO EXPLOSIVES 1,3,S-TRINITROBENZENE 30-SA-Ol 08/14/1991 30SA0101Y O.SOO 2.1 <lW02 2.09 UGG
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3D-SA-D2 OB/14/1991 30SA020TY 0.500 2.1 <LW02 2.09 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 2.1 <LW02 2.09 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 2.1 <LW02 2.09 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 2.1 <LW02 2.09 UGG
30-SA-OB 08/14/1991 30SA0801Y 1.000 2.1 <LW02 2.09 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 2.1 <LW02 2.09 UGG
30-SA-l0 08/14/1991 30SA100TY 0.500 2.1 <LW02 2.09 UGG
30-SA-ll 08/14/1991 30SAll01Y 1.000 2.1 <LW02 2.09 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 ~ 2.1 <LW02 2.09 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 2.1 <LW02 2.09 UGG

1.3-0INITROBENZENE 30-SA-Ol 08/14/1991 30SA0101Y 0.500 0.59 <LW02 0.59 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 0.59 <LW02 0.59 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.59 <LW02 0.59 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.59 <LW02 0.59 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 0.59 <LW02 0.59 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.59 <LW02 0.59 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 0.59 <LW02 0.59 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 0.59 <LW02 0.59 UGG
30-SA-ll 08/14/1991 30SAll01Y 1.000 0.59 <LW02 0.59 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.59 <LW02 0.59 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.59 <LW02 0.59 UGG

2,4,6~TNT 30-SA-Ol 08/14/1991 30SA0101Y 0.500 1.9 <LWOZ 1.92 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 1.9 <LW02 1.92 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 1.9 <LW02 1.92 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 1.9 <LW02 1.92 UGG
30-SA-07 08/14/1991 30SA070TY 0.500 1.9 <LW02 1.92 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 1.9 <LW02 1.92 UGG
30-SA-.09 08/14/1991 30SA0901Y 1.000 1.9 <LW02 1.92 UGG
30-M-l0 08/14/1991 30SA1001Y 0.500 1.9 <LW02 1.92 UGG
30-SA-ll 08/14/1991 30SAll01Y 1.000 1.9 <LW02 1.92 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 1.9 <LW02 1.92 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 1.9 <LW02 1.92 UGG

2.4-0INITROTOLUENE 30-SA-Ol 08/14/1991 30SA0101Y 0.500 0.42 <LW02 0.42 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 0.42 <LW02 0.42 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.42 <lW02 0.42 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.42 <LW02 0.42 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 0.42 <LW02 0.42 UGG
30-SA-OB 08/14/1991 30SA080TY 1.000 0.42 <lW02 0.42 UGG
30-SA-09 08/14/1991 30SA090TY 1.000 0.42 <LW02 0.42 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 0.42 <LW02 0.42 UGG
30-SA-11 08/14/1991 30SAll0TY 1.000 0.42 <LW02 0.42 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.42 <LW02 0.42 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.42 <LW02 0.42 UGG

2.6-0INITROTOLUENE 30-SA-Ol 08/14/1991 30SA0101Y 0.500 0.4 <LW02 0.• 4 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 0.4 <LW02 0.4 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.4 <LW02 0.4 UGG
30-SA-04 OB/14/1991 30SA0401Y 1.000 0.4 <LW02 0.4 UGG
30-SA-07 08/14/1991 30SA070TY 0.500 0.4 <UIOZ 0.4 UGG
30-SA-OB 08/14/1991 30SA0801Y 1.000 0.4 <LW02 0.4 UGG
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30-5A-09 08/14/1991 305A0901Y 1.000 0.4 <lW02 0.4 UGG
30-5A-1O 08/14/1991 305Al001Y 0.500 0.4 <lW02 0.4 UGG
30-5A-11 08/14/1991 305All01Y 1.000 0.4 <lW02 0.4 UGG
30-5A-12 OB/15/1991 305A1201Y 1.000 0.4 <lW02 0.4 UGG
30-5A-13 08/15/1991 305A13011 0.700 0.4 <lW02 0.4 UGG

HMX 30-5A-Ol 08/14/1991 305A010l1 0.500 1.3 <lW02 1.27 UGG
30-5A-02 08/14/1991 305A02011 0.500 1.3 <lW02 1.27· UGG
30-5A-03 08/14/1991 305A030IY 0.500 1.3 <lW02 1.27 UGG
30-5A-04 08/14/1991 305A040IY 1.000 1.3 <lW02 1.27 UGG
30-5A-07 08/14/1991 305A0701Y 0.500 1.3 <lW02 1.27 UGG
30'5A-08 08/14/1991 305A0801Y 1.000 1.3 <lW02 1.27 UGG
30-5A-09 08/14/1991 305A0901Y 1.000 1.3 <lW02 1.27 UGG
30-5A-l0 08/14/1991 305A100IY 0.500 1.3 <lW02 1.27 UGG
30-5A-11 08/14/1991 305A11011 1.000 1.3 <lWOZ 1.27 UGG
30-5A-12 08/15/1991 305A1201Y 1.000 2.2 =l1lO2 1.27 UGG
30-5A-13 08/15/1991 305A130IY 0.700 1.3 <lW02 1.27 UGG

NITROBEN2ENE 30-5A-Ol 08/14/1991 305A01011 0.500 0.42 <lW02 0.42 UGG
30-5A-02 08/14/1991 305A02011 0.500 0.42 <lW02 0.42 UGG
30-5A-03 08/14/1991 305A03011 0.500 0.42 <lW02 0.42 UGG
30-5A-04 08/14/1991 305A040IY 1.000 0.42 <lW02 0.42 UGG
30-5A-07 08/14/1991 305A07011 0.500 0.42 <lW02 0.42 UGG
30-5A-08 08/14/1991 305A08011 1.000 0.42 <lW02 0.42 UGG
30-5A-09 08/14/1991 305A0901Y 1.000 0.42 <lW02 0.42 UGG
30-5A-10 08/14/1991 305A10011 0.500 0.42 <lW02 0.42 UGG
30-5A-11 08/14/1991 305Al101Y 1.000 0.42 <lW02 0.42 UGG
30-5A-12 08/15/1991 305A1201Y 1.000 0.42 <lW02 0.42 UGG
30-5A-13 08/15/1991 305A1301Y 0.700 0.42 <lW02 0.42 UGG

ROX 30-5A-Ol 08/14/1991 305A01011 0.500 0.98 <lW02 0.98 UGG
30-5A-02 08/14/1991 305A02011 0.500 0.98 <lW02 0.98 UGG
30-5A-03 08/14/1991 305A030IY 0.500 0.98 <lW02 0.98 UGG
30-5A-04 08/14/1991 305A0401Y 1.000 0.98 <lW02 0.98 UGG
30-5A-07 08/14/1991 305A070IY 0.500 0.98 <lW02 0.98 UGG
30'5A-08 08/14/1991 305A080IY 1.000 0.98 <lW02 0.98 UGG
30-5A-09 08/14/1991 305A0901Y 1.000 0.98 <lW02 0.98 UGG
30-5A-10 08/14/1991 305A1001Y 0.500 0.98 <lW02 0.98 UGG
30-5A-11 08/14/1991 305A11011 1.000 0.98 <lW02 0.98 UGG
30-5A-12 08/15/1991 305A12011 1.000 16.0 =lW02 0.98 UGG
30-5A-13 08/15/1991 305A13011 0.700 0.98 <lW02 0.98 UGG

TETR1l 30-5A-Ol 08/14/1991 305A010l1 0.500 0.25 <lW02 0.25 UGG
30-5A-02 08/14/1991 305A0201Y 0.500 0.25 <lW02 0.25 UGG
30-5A-03 08/14/1991 305A030IY 0.500 0.25 <lW02 0.25 UGG
30-5A-04 08/14/1991 305A040IY 1.000 0.25 <lW02 0.25 UGG
30-5A-07 08/14/1991 305A0701Y 0.500 0.25 <lW02 0.25 UGG
30-5A-08 08/14/1991 305A0801Y 1.000 0.25 <lW02 0.25 UGG
30-5A-09 08/14/1991 305A0901Y 1.000 0.25 <lW02 0.25 UGG
30-5A-1O 08/14/1991 305Al001Y 0.500 0.25 <lW02 0.25 UGG
30-5A-11 08/14/1991 305All01Y 1.000 0.25 <LW02 0.25 UGG
30-5A-12 08/15/1991 305A1201Y 1.000 0.25 <lW02 0.25 UGG
30-5A-13 08/15/1991 305A1301Y 0.700 0.25 <lW02 0.25 UGG
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METALS ANTIMONY 30-SA-Ol 08/14/1991 30SA0101Y 0.500 19.6 <JS12 19.6 UGG

30-SA-02 08/14/1991 30SA0201Y 0.500 19.6 <JS12 19.6 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 19.6 <JS12 19.6 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 19.6 <JS12 19.6 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 19.6 <JS12 19.6 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 19.6 <JS12 19.6 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 19.6 <JS12 19.6 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 19.6 <JS12 19.6 UGG
30-SA- " 08/14/1991 30SAll01Y 1.000 19.6 <JS12 19.6 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 19.6 <JS12 19.6 UGG
30-SA-B 08/15/1991 30SAB01Y 0.700 19.6 <JS12 19.6 UGG

ARSENIC 30-SA-Ol 08/14/1991 30SA0101Y 0.500 5.23 =B9 2.5 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 8.07 =89 2.5 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 6.34 =B9 2.5 UtiG
30-SA-04 08/14/1991 30SA0401Y 1.000 5.8 =B9 2.5 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 8.7 =B9 2.5 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 6.78 =B9 2.5 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 3.88 =B9 2.5 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 4.4 =89 2.5 UGG
30-SA-ll 08/14/1991 30SAll01Y 1.000 5.61 =B9 2.5 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 18.1 =B9 2.5 UGG
30-SA-B 08/15/1991 30SA1301Y 0.700 21.3 =B9 2.5 UGG

BARIUM 30-SA-Ol 08/14/1991 30SA0101Y 0.500 217.0 =JS12 3.29 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 618.0 =JS12 3.29 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 722.0 =JS12 3.29 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 563.0 =JS12 3.29 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 63.9 =JS12 3.29 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 78.2 =JS12 3.29 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 14.0 =JS12 3.29 UGG
30-SA-1O 08/14/1991 30SA1001Y 0.500 682.0 =JS12 3.29 UGG
30-SA-ll 08/14/1991 30SAll01Y. 1.000 234.0 =JS12 3.29 UGG
30-SA-12 08/15/1991 30SA1201Y ·1.000 17.7 =JS12 3.29 UGG
30-SA-B 08/15/1991 30SA1301Y 0.700 258.0 =JS12 3.29 UGG

BERYLLIUM 30-SA-01 08/14/1991 30SA0101Y 0.500 0.724 =JS12 0.427 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 2.36 =JS12 0.427 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.862 =JS12 0.427 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.875 =JS12 0.427 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 1.09 =JS12 0.427 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.697 =JS12 0.427 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 1.9 =JS12 0.427 UGG
30-SA-1O 08/14/1991 30SA1001Y 0.500 0.851 =JS12 0.427 UGG
30-SA-" 08/14/1991 30SAll01Y 1.000 0.916 =JS12 0.427 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 1.66 =JS12 0.427 UGG
30-SA-B 08/15/1991 30SA1301Y 0.700 0.857 =JS12 0.427 UGG

CADMIUM 30-SA-Ol 08/14/1991 30SA0101Y 0.500 1.2 <JS12 1.2 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 1.2 <JS12 1.2 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 1.2 <JS12 1.2 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 1.2 <JS12 1.2 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 1.2 <JS12 1.2 UGG
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30-SA-08 08/14/1991 30SAOB01Y 1.000 1.2 <JS12 1.2 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 2.53 =JS12 1.2 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 3.32 =JS12 1.2 UGG
30-SA-" 08/14/1991 30SAll01Y 1.000 1.2 <JS12 1.2 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 2.5 =JS12 1.2 UGG
30'SA'13 08/15/1991 30SA1301Y 0.700 1.2 <JS12 1.2 UGG

CHROMIUM 30-SA-Ol 08/14/1991 30SA0101Y 0.500 219.0 =JS12 1.04 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 31.0 =JS12 1.04 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 33.4 =JS12 1.04 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 32.6 =JS12 1.04 UGG
30-SA'07 08/14/1991 30SA0701Y 0.500 24.1 =JS12 1.04 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 24.0 =JS12 1.04 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 416.0 =JS12 1.04 UGG
30'SA-1O 08/14/1991 30SA1001Y 0.500 25".5 =JS12 1.04 UGG
30-SA'11 08/14/1991 30SAll01Y 1.000 31.2 =JS12 1.04 UGG
30'SA'12 08/15/1991 30SA1201Y 1.000 2,800.0 =JS12 1.04 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 20.1 =JS12 1.04 UGG

COPPER 30'SA-Ol 08/14/1991 30SA0101Y 0.500 8,100.0 =JS12 2:84 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 2,100.0 =JS12 2.84 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 965.0 =JS12 2.84 UGG
30-SA'04 08/14/1991 30SA0401Y 1.000 101.0 =JS12 2.84 UGG
30'SA-07 08/14/1991 30SA0701Y 0.500 66.6 =JS12 2.84 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 15.4 =JS12 2.84 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 1,800.0 =JS12 2.84 UGG
30-SA-1O 08/14/1991 30SA1001Y 0.500 462.0 =JS12 2.84 UGG
30-SA'11 08/14/1991 30SA1101Y 1.000 41.9 =JS12 2.84 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 8,200.0 =JS12 2.84 UGG
30'SA-13 08/15/1991 30SA1301Y 0.700 29.1 =JS12 2.84 UGG

LEAD 30-SA-Ol 08/14/1991 30SA0101Y 0.500 21.0 =J021 0.467 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 36.0 =J021 0_467 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 26.0 =J021 0.467 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 17.0 =J021 0.467 UGG
30-SA'07 08/14/1991 30SA0701Y 0.500 15.0 =J021 0.467 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 13.0 =J021 0.467 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 30.0 =J021 0.467 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 75.0 =J021 0.467 UGG
30-SA-" 08/14/1991 30SAll01Y 1.000 14.0 =J021 0.467 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 260.0 =J021 0.467 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 45.0 =J021 0.467 UGG

MERCURY 30-SA-Ol 08/14/1991 30SA0101Y 0.500 0.063 =Y9 0.05 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 0.05 <Y9 0.05 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.05 <Y9 0;05 " UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.05 <Y9 0.05 UGG
30-SA'07 08/14/1991 30SA0701Y 0.500 0.05 <Y9 0.05 UGG
30'SA'08 08/14/1991 30SA0801Y 1.000 0.05 <Y9 0.05 UGG
30-SA'09 08/14/1991 30SA0901Y 1.000 0.253 =Y9 0.05 UGG
30-SA-l0 08/14/1991 30SA1001Y 0.500 0.075 =Y9 0.05 UGG
30-SA-" 08/14/1991 30SAll01Y 1.000 0.05 <Y9 0.05 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.05 <Y9 0.05 UGG
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3O-SA-13 08/15/1991 3OSA13D1Y 0_700 0.05 <Y9 0_05 UGG

NICKEL 30-SA-01 08/14/1991 3OSA0101Y 0.500 472.0 =JS12 2.74 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 27.2 =JS12 2.74 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 23.2 =JS12 2.74 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 20.9 =JS12 2.74 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 24.7 =JS12 2_74 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 19.9. =JS12 2.74. UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 504.0 =JS12 2.74 UGG
30-SA-10 08/14/1991 30SA100lY 0.500 26.3 =JS12 2.74 UGG
30-SA-11 08/14/1991 30SA1101Y 1.000 24.5 =JS12 2.74 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 1,900.0 =JS12 2.74 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 43.7 =JS12 2.74 UGG

SELENIUM 30-SA-01 08/14/1991 30SA0101Y 0.500 0.449 <J020 0.449 UGG
30-SA-02 08/14/1991 . 30SA0201Y 0.500 0.449 <J020 0.449 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.449 <J020 0.449 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.449 <J020 0.449 UGG
30-SA-07 08/14/1991 30SA070lY 0.500 0.449 <JD20 0.449 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.449 <J020 0.449 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 0.449 <J020 0.449 UGG
30-SA-10 08/14/1991 30SA1001Y 0.500 0.449 <J020 0.449 UGG
30-SA-" 08/14/1991 30SA1101Y 1.000 0.449 <J020 0.449 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.449 <J020 0.449 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.681 =J020 0.449 UGG

SILVER 30-SA-01 08/14/1991 30SA0101Y 0.500 4.72 =JS12 0.803 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 0.803 <JS12 0.803 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 0.803 <JS12 0.803 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 0.803 <JS12 0.803 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 0.803 <JS12 0.803 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.803 <JS12 0.803 UGG
30-SA-09 08/14/1991 30SA090lY 1.000 0.803 <JS12 0.803 UGG
30-SA-10 08/14/1991 30SA1001Y 0.500 0.803 <JS12 0.803 UGG
30-SA-11 08/14/1991 30SA110lY 1.000/ 0.803 <JS12 0.803 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.803 <JS12 0~803 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.803 <JS12 0.803 UGG

THALLIUM 30-SA-01 08/14/1991 30SA0101Y 0.500 34.3 <JS12 34.3 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 34.3 <JS12 34.3 UGG
30-SA-03 08/14/1991 30SA0301Y 0.500 34.3 <JS12 34.3 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 34.3 <JS12 34.3 UGG
30-SA-07 08/14/1991 30SA0701Y 0.500 34.3 <JS12 34.3 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 34.3 <JS12 34.3 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 34.3 <JS12 34.3 UGG
30-SA-1O 08/14/1991 30SA1001Y 0.500 34.3 <JS12 34.3 UGG
30-SA-" 08/14/1991 30SA110lY 1.000 34.3 <JS12 34.3 UGG
30-SA-12 08/15/1991 30SA120lY 1.000 34.3 <JS12 34.3 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 34.3 <JS12 34.3 UGG

ZINC 30-SA-01 08/14/1991 30SA0101Y 0.500 66.8 =JS12 2_34 UGG
30-SA-02 08/14/1991 30SA0201Y 0.500 452.0 =JS12 2.34 UGG
30-SA-03 08/14/1991 30SA030lY 0.500 211.0 =JS12 2.34 UGG
30-SA-04 08/14/1991 30SA0401Y 1.000 67.6 =JS12 2.34 UGG
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30-SA-07 08/14/1991 30SA0701Y 0.500 44.1 =JS12 2.34 UGG
30-SA-08 08/14/1991 30SA0801Y 1.000 42.3 =JS12 2.34 UGG
30-SA-09 08/14/1991 30SA0901Y 1.000 156.0 =JS12 2.34 UGG
30-SA-1O 08/14/1991 30SA1001Y 0.500 143.0 =JS12 2.34 UGG
30-SA-ll 08/14/1991 30SA1101Y 1.000 58.6 =JS12 2.34 UGG
30-SA-12 08/15/1991 30SA1201Y 1.000 3,900.0 =JS12 2.34 UGG
30-SA-13 08/15/1991 30SA1301Y 0.700 67.0 =JS12 2.34 UGG

RADIONUCLIDES ACTINIUM 228 30-SA-12 08115/1991 30SA1201Y 1.000 0.0 =99 0.0 PCG
30-SA-13 08/15/1991 30SA1301Y 0.700 1.1 =99 0.0 PCG

ALPHA GROSS 30-SA-Ol 08/14/1991 30SA0101N 0.500 4.8 =00 0_0 PCG
30-SA-02 08/14/1991 30SA0201N 0.500 2.7 =00 0.0 PCG
30-SA-03 08/14/1991 30SA0301N 0.500 3.6 =00 0.0 PCG
30-SA-04 08/14/1991 30SA0401Y 1.000 2.6 =00 0.0 PCG
30-SA-07 08/14/1991 30SA0701N 0.500 3.0 =00 0.0 PCG
30-SA-08 08/14/1991 30SA0801Y 1.000 1.6 =00 0.0 PCG
30-SA-09 08/14/1991 30SA0901Y 1.000 1.7 =00 0.0 PCG
30-SA-1O 08/14/1991 30SA1001N 0.500 1.9 =00 0.0 PCG
30-SA-ll 08/14/1991 30SAll01Y 1.000 1.8 =00 0.0 PCG
30-SA-12 08/15/1991 30SA1201Y 1.000 1.7 =00 0.0 PCG
30-SA-13 08/15/1991 30SA1301Y 0.700 3.0 =99 0.0 PCG

BISMUTH 214 30-SA-Ol 08/14/1991 30SA0101N 0.500 1.52 =99 0;0 PCG
30-SA-02 08/14/1991 30SA0201N 0.500 0.67 =99 0.0 PCG
30-SA'03 08/14/1991 30SA0301N 0.500 0.9 =99 0.0 PCG
30-SA-07 08/14/1991 30SA0701N 0.500 0.72 =99 0.0 PCG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.67 =99 0.0 PCG
30-SA-09 08/14/1991 30SA0901Y 1.000 0.65 =99 0.0 PCG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.4 =99 0.0 PCG
30-SA-13 08/15/1991 30SA1301Y 0.700 1.34 =99 .0.0 PCG

CESIUM 137 30-SA-02 08/14/1991 30SA0201N 0.500 0.17 =99 0.0 PCG
30-SA-03 08/14/1991 30SA0301N 0.500 0.27 =99 0.0 PCG
30-SA-ll 08/14/1991 30SAll01Y 1.000 0.16 =99 0.0 PCG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.0 =99 0.0 PCG

GAMMA SCAN / GAMMA SCREEN 30-SA-04 08/14/1991 30SA0401Y 1.000 0.25 =99 0.0 PCG
30-SA-1O 08/14/1991 30SA1001N 0.500 0.25 <99 0.25 PCG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.0 =99 0.0 PCG

GROSS BETA 30-SA-Ol 08/14/1991 30SA0101N 0.500 29.3 =00 0.0 PCG
30-SA-02 08/14/1991 30SA0201N 0.500 17.7 =00 0.0 PCG
30-SA-03 08/14/1991 30SA0301N 0.500 21.0 =00 0.0 PCG
30-SA-04 08/14/1991 30SA0401Y 1.000 10.8 =00 0.0 PCG
30-SA-07 08/14/1991 30SA0701N 0.500 11.0 =00 0.0 PCG
30-SA-08 08/14/1991 30SA0801Y 1.000 7.2 =00 0.0 PCG
30-SA-09 08/14/1991 30SA0901Y 1.000 3.4 =00 0.0 PCG
30-SA-10 08/14/1991 30SA1001N 0.500 7.5 =00 0.0 PCG
30-SA-ll 08/14/1991 30SAll01Y 1.000 10.8 =00 0.0 PCG
30-SA-12 08/15/1991 30SA1201Y 1.000 2.1 =00 0.0 PCG
30-SA-13 08/15/1991 30SA1301Y 0.700 12.6 =00 0_0 PCG

LEAD 212 30-SA-02 08/14/1991 3DSA0201N 0.500 0.85 =99 0.0 PCG
30-SA-03 08/14/1991 30SA0301N 0.500 0.93 =99 0.0 PCG
30-SA-07 08/14/1991 30SA0701N 0.500 0.54 =99 0.0 PCG
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3D-SA-08 0811411991 30SA0801Y 1.000 0.73 =99 0.0 , peG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.0 =99 0.0 peG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.78 =99 0.0 peG

LEAD 214 30-SA'01 08/14/1991 30SAOI0IN 0.500 0.41 =99 0.0 peG
30-SA-02 08/14/1991 30SA0201N 0.500 0.84 =99 0.0 peG
30-SA-03 08/14/1991 30SA0301N 0.500 0.64 , =99 0.0 peG
30'SA-07 08/14/1991 30SA0701N 0.500 0.39 =99 0.0 peG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.74 =99 0.0 peG
30-SA-09 08/14/1991 30SA0901Y 1.000 '0.52 =99 0.0 peG
30-SA-12 08/15/1991 3OSA1201Y 1.000 0.23 =99 0.0 peG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.51 =99 0.0 peG

RADIUM 226 30-SA-Ol 08/14/1991 30SAOI0IN 0.500 0.95 =99 0_0 peG
30-SA-02 08/14/1991 30SA0201N 0.500 0.59 =99 0.0 peG
30-SA-03 08/14/1991 30SA0301N 0.500 0.57 =99 0.0 peG
30-SA-07 08/14/1991 30SA0701N 0.500 0.47 =99 0.0 peG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.48 =99 0.0 peG
30-SA-09 08/14/1991 30SA0901Y 1.000 0.32 =99 0.0 peG
30-SA-12 08/15/1991 30SA1201Y 1.000 0.27 =99 0.0 peG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.68 =99 0.0 peG

THALL IUM 208 30-SA-Ol 08/14/1991 30SAOI0IN 0.500 0.56 =99 0_0 peG
30-SA-02 08/14/1991 30SA0201N 0.500 0.72 =99 0.0 peG
30-SA-03 08/14/1991 30SA0301N 0.500 0.64 =99 0.0 peG
30-SA-07 08/14/1991 30SA0701N 0.500 0.36 =99 0_0 peG
30-SA-08 08/14/1991 30SA0801Y 1.000 0.51 =99 0.0 peG
30-SA-13 08/15/1991 30SA1301Y 0.700 0.76 =99 0.0 peG

SW EXPLOSIVES 1,3,5-TRINITROBENZENE 30-SW-05 08/15/1991 30SW0501Y 0.300 0.56 <uWOl 0.56 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.56 <UWOl 0.56 UGL

1.3-DINITROBENZENE 30'SW-05 08/15/1991 30SW0501Y 0.300 0.61 <UWOl 0.61 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.61 <UWOl 0.61 UGL

2,4,6-TNT 30-SW-05 08/15/1991 30SW0501Y 0.300 0.78 <UWOl 0.78 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.78 <UWOl 0.78 UGL

2,4-DINITROTOLUENE 30-SW-05 08/15/1991 30SW0501Y 0.300 0;6 <uwOl 0.6 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.6 <UWOl 0.6 UGL

2,6-DINITROTOLUENE 30-SW-05 08/15/1991 30SW0501Y 0.300 0.55 <UWOl 0.55 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.55 <UWOl 0.55 UGL

HMX 30-SW-05 081'15/1991 30SW0501Y 0.300 1.3 <UWOl 1.3 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 1.3 <uwOl 1.3 UGL

NITROBENZENE 30-SW-05 08/15/1991 30SW0501Y 0.300 1.1 <WOl 1.13 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 2.3 =UWOl 1.13 UGL

ROX 30-SW-05 08/15/1991 30SW0501Y 0.300 0.63 <UWOl 0.63 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.63 <UW01 0.63 UGL

TETRYL 30-SW-05 08/15/1991 30SW0501Y 0.300 0.66 <UWOl 0.66 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 0.66 <UWOl 0.66 ' UGL

METALS ANTIMONY 30-SW-05 08/15/1991 30SW0501Y 0.300 60.0 <SS12 60.0 UGL
30-SW-06 08/15/1991 30SW0601Y 0.300 60.0 <SS12 60.0 UGL

30SW0602YD 0.300 60.0 <SS12 60.0 UGL
ARSENIC 30-SW-05 08/15/1991 30SW0501Y 0.300 5.39 =AX8 2.35 UGL

30-SW-06 08/15/1991 30SW0601Y 0.300 5.39 =AX8 2.35 UGL
30SW0602YD 0.300 4.19 =AX8 2.35 UGL

PAGE 338



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT 8DOl
SWMU MEDIA GROUP COMPOUND 10 DATE SAMPLE ID DEPTH VALUE METHOD CRl UNITS

--
BARIUM 30-SW-05 08/15/1991 30SW0501Y 0.300 15.8 =SS12 2.82 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 76.7 =SS12 2.82 UGl
30SW0602YO 0.300 77.8 =SS12 2_82 UGl

BERYLLIUM 30-SW-05 08/15/1991 30SW0501Y 0.300 1.12 <SS12 1.12 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 1.12 <SS12 1.12 UGl

30SW0602YO 0.300 1.12 <SS12 1.12 UGl
CADMIUM 30-SW-05 08/15/1991 30SW0501Y 0.300 .6.78 <SS12 6.78 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 6.78 <5512 6.78 UGl
30SW0602YO 0.300 6.78 <SS12 6.78 UGl

CHROMIUM 30-SW-05 08/15/1991 30SW0501Y 0.300 16.8 <5512 16.8 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 16.8 <SS12 16.8 UGl

30SW0602YO 0.300 16.8 <SS12 16.8 UGl
COPPER 30-SW-05 08/15/1991 30SW0501Y 0.300 18.8 <SS12 18.8 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 18.8 <SS12 18.8 UGl
30SW0602YO 0.300 18.8 <SSI2 18.8 UGl

lEAD 30-SW-05 08/15/1991 30SW0501Y 0.300 4.47 <S018 4.47 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 7.76 =S018 4.47 UGl

30SW0602YO 0.300 4.47 <S018 4.47 UGl
MERCURY 30-SW-05 08/15/1991 30SW0501Y 0.300 0.1 <ee8 0.1 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 0.1 <ee8 0.1 UGl
30SW0602YO 0.300 0.1 <ee8 0.1 UGl

NICKEL 30-SW-05 08/15/1991 30SW0501Y 0.300 32.1 <SS12 32.1 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 32.1 <SS12 32.1 UGl

30SW0602YO 0.300 32.1 <SS12 32.1 UGl
SELENIUM .30-SW-05 08/15/1991 30SW0501Y 0.300 2.53 <S025 2.53 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 2.53 <S025 2.53 UGl
30SW0602YO 0.300 2.53 <S025 2.53 UGl

SILVER 30-SW-05 08/15/1991 30SW0501Y 0.300 10.0 <SS12 10.0 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 10.0 <SS12 10.0 UGl

30SW0602YO 0.300 10.0 <5512 10.0 UGl
THALLIUM 30-SW-05 08/15/1991 30SW0501Y 0.300 125.0 <SS12 125.0 UGl

30-SW-06 08/15/1991 30SW0601Y 0.300 125;0 <SS12 125.0 UGl
30SW0602YO 0.300 125.0 <SS12 125.0 UGl

ZINC 30-SW-05 08/15/1991 30SW0501Y 0.300 18.0 <SS12 18.0 UGl
30-SW-06 08/15/1991 30SW0601Y 0.300 18.0 <S512 18.0 UGl

30SW0602YO 0.300 18.0 <SS12 18.0 UGl
RAD IONUCLI DES ALPHA GROSS 30-SW-05 08/15/1991 30SW0501Y 0.300 2.0 =00 0.0 PCl

30-SW-06 08/15/1991 30SW0601Y 0.300 2.0 =00 0.0 PCl
30SW0602YO 0.300 2.0 =00 0.0 PCl

GAMMA SCAN / GAMMA SCREEN 30-SW-05 08/15/1991 30SW0501Y 0.300 2.0 =99 0.0 PCl
30-SW-06 08/15/1991 30SW0601Y 0.300 2.0 =99 0.0 PCl

30SW0602YO 0.300 2.0 =99 0.0 PCl
GROSS BETA 30-SW-05 08/15/1991 30SW0501Y 0.300 6.0 =00 0.0 PCl

30-SW-06 08/15/1991 30SW0601Y 0.300 4.0 =00 0.0 PCl
30SW0602YO 0.300 4.0 =00 0.0 PCl
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lAAP31 SO EXPLOSIVES 1,3,5-TRINITROBENZENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 2.1 <LW02 2.09 UGG

31-SS-01 OB/15/1991 31SS0101Y 0.500 2.1 <LW02 2.09 UGG
1,3-DINITROBENZENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.59 <LW02 0.59 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.59 <LW02 0.59 UGG
2,4,6·TNT 31-SA-01 08/15/1991 31SA0102Y 3.000 1.9 <LW02 1.92 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.9 <lW02 1.92 UGG
2,4-DINITROTOLUENE 31-SA-01 08/15/1991 31SA0102N 3.000 1.4 <LM25 1.4 UGG

31SA0102Y 3.000 0.42 <LW02 0.42 UGG"
31-SS-01 08/15/1991 31SS0101N 0.500 1.4 <LM25 1.4 UGG

31SS0101Y 0.500 0.42 <LW02 0.42 UGG
2,6~OINIT~OTOlUENE 31-SA-01 08/15/1991 31SA0102N 3.000 0.32 <LM25 0.32 UGG

31SA0102Y 3.000 0.4 <LW02 0.4 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.32 <LM25 0.32 UGG

31SS0101Y 0.500 0.4 <LW02 0.4 UGG
HMX 31-SA-01 08/15/1991 31SA0102Y 3.000 1.3 <LW02 1.27 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.3 <LW02 1.27 UGG
NITROBENZENE 31-SA-Ol 08/15/1991 31SA0102N 3.000 1.8 <LM25 1.8 UGG

31SA0102Y 3.000 0.42 <LW02 0.42 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 1.8 <LM25 1.8 UGG

31SS0101Y 0.500 0.42 <LW02 0.42 UGG
RDX 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.98 <LW02 0.98 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.98 <LW02 0.98 UGG
TETRYL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.25 <LW02 0.25 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.25 <LW02 0.25 UGG
METALS ANTIMONY 31-SA-01 08/15/1991 31SA0102Y 3.000 19.6 <JS12 19.6 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 19.6 <JS12 19.6 UGG
ARSENIC 31-SA-01 08/15/1991 31SA0102Y 3.000 10.9 =B9 2.5 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 5.97 =B9 2.5 UGG
BARIUM 31-SA-01 08115/1991 31SA0102Y 3.000 235.0 =JS12 3".29 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 194.0 =JS12 3.29 UGG
BERYLLIUM 31-SA-01 08/15/1991 31SA0102Y 3.000 1.04 =JS12 0.427 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.802 =JS12 0.427 UGG
CADMIUM 31-SA-01 08/15/1991 31SA0102Y" 3.000 1.2 <JS12 1.2 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 31-SA-01 08/15/1991 31SA0102Y 3.000 28.4 =JS12 1.04 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 16.3 =JS12 1.04 UGG
COPPER 31-SA-Ol 081'15/1991 31SA0102Y 3.000 25.5 =JS12 2.84 UGG

31-SS-01 081'15/1991 31SS0101Y 0.500 15.8 =JS12 2.84 UGG
LEAD 31-SA-01 08115/1991 31SA0102Y 3.000 14.0 =JD21 0.467 UGG _

31-SS-01 08/15/1991 31SS0101Y 0.500 23.0 =JD21 0.467 UGG
MERCURY 31-SA-01 08115/1991 31SA0102Y 3.000 0.05 <Y9 0".05 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.05 <Y9 0.05 UGG
NICKEL 31-SA-01 08/15/1991 31SA0102Y 3.000 25.8 =JS12 2.74 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 13.3 =JS12 2.74 UGG
SELENIUM 31-SA-01 08/15/1991 31SA0102Y 3.000 0.656 =JD2D 0.449 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0_449 <JD20 0,449 UGG
SILVER 31-SA-D1 08/15/1991 31SA0102Y 3.000 0_803 <JS12 0_803 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 31-SA-Ol 08115/1991 31SA01.02Y 3.000 34.3 <JS12 34.3 UGG

PAGE 340



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
S\lMU MEDIA GROUP COMPOUND lD DATE SAMPLE lD DEPTH VALUE METHOO CRL UNITS

--
31-SS-Dl OB/15/1991 31SS0101Y 0.500 34.3 <JS12 34.3 UGG

ZINC 31-SA-Ol 08/15/1991 31SA0102Y 3.000 72.6 =JS12 2.34 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 69.0 =JS12 2.34 UGG

PEST-PCBS 2,2-BIS(P-CHLOROPHENYLl-l,l-DI31-SA-Ol 08/15/1991 31SA0102N 3.000 0.068 <LM25 0.068 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.068 <LM25 0.068 UGG

2,2-BIS(P-CHLOROPHENYLl-l,l-TR 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.1 <LM25 0.1 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.1 <LM25 0.1 UGG

2,2-BIS(P-CHOLROPHENYLl-l,l-DI31-SA-Ol OB/15/1991 31SA0102N 3.000 0.064 <LM25 0.064 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.064 <LM25 0.064 UGG

ALDRIN' 31-SA-01 OB/15/1991 31SA0102N 3.000 1.3 <LM25 1.3 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 1.3 <LM25 1.3 UGG

ALPHA-BENZENEHEXACHLORIDE 31-SA-Ol 08/15/1991 31SA0102N 3.000 1.3 <LM25 1.3 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 1.3 <LM25 1.3 UGG

ALPHA-ENDOSULFAN/ENDOSULFAN I 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.4 <LM25 0.4 UGG
31-SS-01 OB/15/1991 31SS0101N 0.500 0.4 <lM25 0.4 UGG

BETA-BENZENEHEXACHLORIDE 31-SA-Ol 08/15/1991 31SA0102N 3.000 1.3 <LM25 1.3 UGG
31-SS'01 08/15/1991 31SS0101N 0.500 1.3 <LM25 1.3 UGG

BETA-ENDOSULFAN/ENDOSULFAN II 31-SA-Ol 08/15/1991 31SA0102N 3.000 2.4 <LM25 2_4 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 2.4 <LM25 2.4 UGG

CHLORDANE 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.68 <LM25 0.68 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.68 <lM25 0.68 UGG

DELTA-BENZENEHEXACHLORIDE 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.21 <LM25 0.21 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.21 <LM25 0.21 UGG

OIELDRIN 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.079 <LM25 0.079 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.079 <LM25 0.079 UGG

ENORIN 31-SA-Ol 08/15/1991 31SA0102N 3.000 1.3 <LM25 1.3 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 1.3 <LM25 1.3 UGG

HEPTACHLOR 31-SA-01 08/15/1991 31SA0102N 3.000 0.24 <LM25 0.24 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.24 <LM25 0.• 24 UGG

HEPTACHLOR EPOXIOE 31-SA-01 08/15/1991 31SA0102N 3.000 0.48 <LM25 0.48 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.48 <LM25 0.48 UGG

ISOORIN 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.48 <LM25 0.48 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.48 <lM25 0.48 UGG

LINDANE 31-SA-01 08/15/1991 31SA0102N 3.000 0.1 <LM25 0.1 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.1 <LM25 0.1 UGG

METHOXYCHLOR 31-SA-Ol 08/15/1991 31SA0102N 3.000 0.26 <LM25 0.26 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.26 <LM25 0.26 UGG

PCB 1016 31'SA-Ol 08/15/1991 31SA0102N 3.000 0.32 <LM25 0.32 UGG
31'SS-01 08/15/1991 31SS0101N 0.500 0.32 <LM25 0.32 UGG

PCB 1221 31-SA-01 08/15/1991 31SA0102NR 3.000 1.9 *LM25 1.9 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 1.9 *LM25 1.9 UGG

PCB 1232 31-SA-01 08/,15/1991 31SA0102NR 3.000 1.9 *LM25 1.9 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 1.9 *LM25 1.9 UGG

PCB 1242 31-SA-Ol 08/15/1991 31SA0102NR 3.000 1.9 *LM25 1.9 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 1.9 *LM25 1.9 UGG

PCB 1248 31-SA-01 08/15/1991 31SA0102NR 3.000 1.9 *LM25 1.9 UGG
31-SS-01 OB/15/1991 31SS0101NR 0.500 1.9 *LM25 1.9 UGG

PCB 1254 31-SA-01 08/15/1991 31SA0102NR 3.000 3.8 *lM25 3.8 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 3.8 *lM25 3.8 UGG
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PCB 1260 31-SA-01 OB/15/1991 31SA0102N 3.000 0.79 <lM25 0.79 UGG

31-S$-01 08/15/1991 31SS0101N 0.500 0.79 <LM25 0.79 UGG
PCB 1262 31-SA-01 08/15/1991 31SA0102Y 3.000 6.3 <LM25 0.3 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 6.3 <LM25 0.3 UGG
TOXAPHENE 31-SA-01 08/15/1991 31SA0102NR 3.000 12.0 *LM25 12.0 UGG

31-SS-01 08/15/1991 31SS0101NR 0.500 12.0 *LM25 12.0 UGG
SEMIVOLATILES 1,2,3-TRICHLOROBENZENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.032. <LM25 0.032 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.032 <LM25 0.032 UGG
1,2,4-TRICHLOROBENZENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.22 <LM25 0_22 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.22 <LM25 0.22 UGG
1,2-0ICHLOROBENZENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.042 <LM25 0.042 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.042 <LM25 0.042 UGG
1,2-0IPHENYLHYDRAZINE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.52 <LM25 0.52 UGG

31-SS-01 08/15/1991 31SS0101Y 0_500 0.52 <LM25 0.52 UGG
1,4-0ICHLOROBENZENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.034 <lM25 0.034 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.034 <LM25 0.034 UGG
1,4-0XATHIANE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.075 <LM25 0.075 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.075 <LM25 0.075 UGG
2.3.6~TCP 31-SA-01 08/15/1991 31SA0102Y 3.000 0.62 <LM25 0.62 UGG

31-SS-01 08/15/1991 31SS0101Y 0;500 0.62 <LM25 0.62 UGG
2,4,5-TRICHLOROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.49 <LM25 0.49 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.49 <LM25 0.49 UGG
2,4,6-TRICHLOROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.061 <LM25 0.061 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.061 <LM25 0_061 UGG
2,4-0ICHLOROPHENOL 31-SA-01 08/'15/1991 31SA0102Y 3.000 0.065 <LM25 0.065 UGG

31-SS-01 08/'15/1991 31SS0101Y 0.500 0.065 <LM25 0.065 UGG
2.4-0IMETHYLPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 3.0 <LM25 3.0 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 3.0 <LM25 3.0 UGG
2.4-0INITROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 4.7 <LM25 4.7 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 4;7 <LM25 4.7 UGG
2.6-DINITROANILINE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.57 <LM25 0.57 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.57 <LM25 0.57 UGG
2-CHLORONAPHTHALENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.24 <LM25 0_24 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.055 <lM25 0.055 UGG

31-SS-01 081'15/1991 31SS0101Y 0.500 0.055 <LM25 0.055 UGG
2-METHYL-4.6-0INITROPHENOL/4,6 31'SA-01 08/15/1991 31SA0102Y 3.000 0.8 <LM25 0.8 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.8 <LM25 0.8 UGG
2-METHYLNAPHTHALENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.032 <LM25 0.032 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.098 <LM25 0.098 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.098 <LM25 0_098 UGG
2-NITROANILINE 31-SA-01 08/15/1991 31SA0102NR 3.000 3.1 *LM25 3.1 UGG

31-SS-01 08/15/1991 31SS0101NR 0.500 3.1 *LM25 3.1 UGG
2-NITROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 1.1 <LM25 1.1 UGG

31-SS-01 08/'15/1991 31SS0101Y 0.500 1.1 <lM25 1.1 UGG
3.31~D[CHlOROBENZIDINE 31-SA-01 08/15/1991 31SA0102Y 3.000 1.6 <LM25 1.6 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.6 <LM25 1.6 UGG
3.5-0INITROANILINE 31-SA-01 08/15/1991 31SA0102Y 3.000 1.6 <lM25 1.6 UGG
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31-55-01 08/15/1991 31SS0101Y 0.500 1.6 <LM25 1.6 UGG

3-METHYL-4-CHLOROPHENOL/4-CHLO 31-SA-Ol 08/15/1991 31SAD1D2Y 3.000 0.93 <LM25 0.93 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.93 <LM25 0.93 UGG

3-NITROANIlINE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 3.0 <LM25 3.0 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 3.0 <LM25 3.0 UGG

3-N ITROTOLUENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.34 <LM25 0.34 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.34 <LM25 0.34 UGG

4-BROMOPHENYLPHENYL ETHER 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.041 <LM25 0_041 UGG
31-SS-01 08/15/1991 31SS010lY 0.500 0.041 <LM25 0.041 UGG

4-CHLOROANILINE 31-SA-Ol 08/15/1991 31SA0102NR 3.000 0.63 *LM25 0.63 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 0.63 *LM25 0.63 UGG

4-CHLOROPHENYLPHENYL ETHER 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.17 <LM25 0.17 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.17 <LM25 0.17 UGG

4-METHYLPHENOL/4-CRESOL 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.24 <LM25 0.24 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.24 <LM25 0.24 UGG

4-NITROANIlINE 31-SA-Ol 08/15/1991 31SA0102NR 3.000 3.1 *LM25 3.1 UGG
31-SS-01 08/15/1991 31SS0101NR 0.500 3.1 *LM25 3.1 UGG

4-NITROPHENOL 31-SA-Ol 08/15/1991 31SA0102Y 3.000 3.3 <LM25 3.3 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 3.3 <LM25 3.3 UGG

ACENAPHTHENE 31-SA'01 08/15/1991 31SA0102Y 3.000 0.041 <LM25 0.041 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.041 <LM25 0.041 UGG

ACENAPHTHYlENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.033 <LM25 0.033 UGG
31-SS-01 08/15/1991 31SS010lY 0.500 0.033 <LM25 0.033 UGG

ANTHRACENE 31-SA-Dl 08/15/1991 31SA0102Y 3.000 0.71 <LM25 0.71 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.71 <LM25 0.71 UGG

ATRAZINE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.065 <LM25 0.065 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.065 <LM25 0.065 UGG

BENZO(AlANTHRACENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.041 <LM25 0.48 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.041 <LM25 0.48 UGG

BENZO(AlPYRENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.2 <LM25 1.2 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 1.2 <LM25 1.2 UGG

BENZO(BlFLUORANTHENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.31 <LM25 0.31 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.31 <LM25 0.31 UGG

BENZO(G,H,llPERYLENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.18 <LM25 0.18 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.18 <LM25 0.18 UGG

BENZO(KlFLUORANTHENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.13 <LM25 0.13 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.13 <LM25 0.13 UGG

BENZOIC ACID 31-SA-Ol 08/15/1991 31SA0102NR 3.000 3.1 *LM25 3.1 UGG
31-55-01 08/15/1991 31SS0101NR 0.500 3.1 *LM25 3.1 UGG

BENZYL ALCOHOL 31-SA-Ol OB/15/1991 31SA0102Y 3.000 0.032 <LM25 0.032 UGG
31-55-01 08/15/1991 31SS010lY 0.500 0.032 <LM25 0.032 UGG

BIS (2-CHLOROETHOXYl METHANE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.19 <lM25 0.19 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.19 <LM25 0.19 UGG

BIS (2-CHLOROETHYL) ETHER 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.36 <LM25 0.36 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.36 <LM25 0.36 UGG

BIS (2-CHLOROISOPROPYL) ETHER 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.44 <LM25 0.44 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.44 <LM25 0.44 UGG

BIS (2-ETHYLHEXYLl PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.48 <LM25 0.48 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.48 <LM25 0.48 UGG
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BUTYLBENZYL PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.8 <LM25 1.8 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.8 <LM25 1.8 UGG
CHRYSENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.032 <LM25 0.032 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.032 <LM25 0.032 UGG
OI~N·BUTYL PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.3 <LM25 1.3 UGG

31-SS-01 08/15/1991 31SS010TY 0.500 1.3 <LM25 1.3 UGG
DI-N-OCTYL PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.23 <LM25 0.23 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.23 <LM25 0.23 UGG
DIBENZ(A,HlANTHRACENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1>'31 <LM25 0.31 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.31 <LM25 0.31 UGG
OIBENZOFURAN 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.038 <LM25 0.038 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.038 <LM25 0.038 UGG
DIBROMOCHLOROPROPANE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.071 <LM25 0.071 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.071 <LM25 0.071 UGG
DICYCLOPENTADIENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.57 <LM25 0.57 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 .0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.24 <LM25 0.24 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.063 <LM25 0.063 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.063 <LM25 0.063 UGG
DITHIANE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.065 <LM25 0.065 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.065 <LM25 0.065 UGG
ENDOSULFAN SULFATE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.2 <LM25 1.2 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.2 <LM25 1.2 UGG
ENDRIN ALDEHYDE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.8 <LM25 1.8 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.8 <LM25 1.8 UGG
ENDR IN KETONE 31-SA-Ol 08/15/1991 31SA0102NR 3.000 0.28 *LM25 0.28 UGG

31-SS-01 08/15/1991 31SS0101NR 0.500 0.28 *LM25 0.28 UGG
FLUORANTHENE 3H;A-Ol 08/15/1991 31SA0102Y 3.000 0;032 <LM25 0.032 UGG

31-SS-01 08/15/1991 31SS010TY 0.500 0.063 =LM25 0.032 UGG
FLUORENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.065 <LM25 0.065 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.065 <LM25 0.065 UGG
HEXACHLOROBENZENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.08 <LM25 0.08 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.08 <lM25 0.08 UGG
HEXACHLOROBUTADIENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.97 <LM25 0.97 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.97 <LM25 0.97 UGG
HEXACHLoROCYCLOPENTADIENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.52 <LM25 0.52 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.52 <LM25 0.52 UGG
HEXACHLOROETHANE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.8 <lM25 1.8 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 1.8 <LM25 1.8 UGG
INOENO(l,2,3-C,DlPYRENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 2.4 <LM25 2.4 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 2.4 <LM25 2.4 UGG
ISOPHORONE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.39 <LM25 0.39 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.39 <LM25 0.39 UGG
MALATHION 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.18 <LM25 0.18 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0;18 <LM25 0.18 UGG
MIREX 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.14 <lM25 0.14 UGG

31-SS-01 08/15/1991 31SS0101Y 0.500 0.14 <LM25 0.14 UGG
N-NITROSODI-N-PROPYLAMINE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.1 <LM25 1.1 UGG
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31-SS-01 08/15/1991 31SS0101Y 0500 1.1 <lM25 1.1 . UGG

N-NITROSOoIMETHYLAMINE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.46 <LM25 0.46 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.46 <LM25 0_46 UGG

N-NITRoSOOIPHENYLAMINE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.29 <LM25 0.29 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.29 <LM25 0.29 UGG

NAPHTHALENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.74 <LM25 0.74 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.74 <LM25 0.74 UGG

P-CHLOROPHENYLMETHYL SULFIDE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.• 097 <LM25 0.097 UGG
31-SS-01 08/15/1991 31SS0101Y 0.5GO 0·.097 <LM25 0.097 UGG

P-CHlOROPHENYlMETHYl SULFONE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.066 <LM25 0.066 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.066 <lM25 0.066 UGG

P-CHLoROPHENYLMETHYL SULFOXIDE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.32 <lM25 0.32 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.32 <LM25 0.32 UGG

PARATHION 31-SA-Ol 08/15/1991 31SA0102Y 3.000 1.7 <LM25 1.7 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 1.7 <LM25 1.7 UGG

PENTACHLOROPHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.76 <LM25 0.76 UGG
31-SS-01 08/15/1991 31SSo101Y 0.500 0.76 <LM25 0.76 UGG

PHENANTHRENE 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.032 <LM25 0.032 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.032 <LM25 0.032 UGG

PHENOL 31-SA-01 08/15/1991 31SA0102Y 3.000 0.052 <LM25 0.052 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.052 <LM25 0_052 UGG

PYRENE 31-SA-01 08/15/1991 31SA0102Y 3.000 0.083 <LM25 0.083 UGG
31-SS-01 08/15/1991 31SS0101Y 0500 0.083 <LM25 0.083 UGG

SUPoNA/2-CHLORO-1-(2.4-oICHLOR 31-SA-01 08/15/1991 31SA0102Y 3.000 0.92 <LM25 0.92 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.92 <LM25 0.92 UGG

VAPoNA 31-SA-Ol 08/15/1991 31SA0102Y 3.000 0.068 <LM25 0.068 UGG
31-SS-01 08/15/1991 31SS0101Y 0.500 0.068 <LM25 0_068 UGG

VOLATILES 1.3-0ICHLOR08ENZENE 31-SA-01 08/15/1991 31SA0102N 3.000 0.042 <LM25 0.042 UGG
31-SS-01 08/15/1991 31SS0101N 0.500 0.042 <LM25 0.042 UGG
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IAAP32 SO EXPLOSIVES 1.3.5-TRINITROBENZENE 32-SA-Ol 08/13/1991 32SAol01Y 1.500 2.1 <lW02 2.09 UGG

32-SA-02 08/13/1991 32SA0201Y 1.500 2.1 <lW02 2.09 UGG
1.3-oINITROBENZENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.59 <LW02 0.59 UGG

32-SA-02 08/13/1991 32SA0201Y 1.500 0.59 <LW02 0.59 UGG
2.4,6~TNT 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.9 <LW02 1.92 UGG

32-SA-02 08/13/1991 32SA020lY 1.500 1.9 <LW02 1.92 UGG
2.4-oINITROToLUENE 32-SA-Ol 08/13/1991 32SA0101N 1.500 1.4 <lM25 1.4 UGG

32SA0101Y 1.500 0.42 <LW02 0.42 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.42 <lW02 0.42 UGG

2.6-oINITROTOLUENE 32-SA-Ol 08/1:1/1991 32SA0101N 1.500 0.32 <lM25 0.32 UGG
32SA0101Y 1.500 0.4 <lW02 0.4 UGG

32-SA-02 08/13/1991 32SA0201Y 1.500 0.4 <lW02 0.4 UGG
HMX 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.3 <lW02 1.27 UGG

32-SA-02 08/13/1991 32SA0201Y 1.500 1.3 <lW02 1.27 UGG
NITROBENZENE 32-SA-Ol 08/13/1991 32SA0101N 1.500 1.8 <lM25 1.8 UGG

32SA0101Y 1.500 0.42 <LW02 0.42 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.42 <lW02 0.42 UGG

RoX 32-SA-Ol 08/13/1991 32SA010lY 1.500 0.98 <lW02 0.98 UGG
32-SA-02 08/13/1991 32SA020lY 1.500 0.98 <LW02 0.98 UGG

TETRYl 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.25 <lW02 0.25 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.25 <lW02 0.25 UGG

METALS ANTIMONY 32-SA-Ol OB/13/1991 32SA0101Y 1.500 19.6 <JS12 19.6 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 19.6 <JS12 19.6 UGG

ARSENIC 32-SA-Ol 08/13/1991 32SA0101Y 1.500 6.96 =B9 2.5 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 5.78 =89 2.5 UGG

BARIUM 32-SA-Ol 08/13/1991 32SA0101Y 1.500 202.0 =JS12 3.29 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 174.0 =JS12 3.29 UGG

8ERYLlIUM 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.831 =JS12 0.427 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.921 =JS12 0.427 UGG

CADMIUM 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.2 <JS12 1.2 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 1.2 <JS12 1.2 UGG

CHROMIUM 32-SA-Ol 08/13/1991 32SA0101Y 1.500 22.7 =JS12 1.04 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 23.8 =JS12 1.04 UGG

COPPER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 19.3 =JS12 2.84 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 25.6 =JS12 2.84 UGG

LEAD 32-SA-Ol 08/13/1991 32SA0101Y 1.500 20_0 =J021 0.467 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 15.0 =J021 0.467 UGG

MERCURY 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.057 =Y9 0.05 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.07 =Y9 0.05 UGG

NICKEL 32-SA-Ol 08/13/1991 32SA0101Y 1.500 18.7 =JS12 2.74 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 17.9 =JS12 2.74 UGG

SELENIUM 32-SA~01 08/13/1991 32SA0101Y 1.500 0.449 <JD20 0.449 UGG
. 32-SA-02 08/13/1991 32SA0201Y 1.500 0.449 <J020 0.449 UGG

SILVER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.803 <JS12 0.803 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 0.803 <JS12 0.803 UGG

THALLIUM 32-SA-Ol 08/13/1991 32SA0101Y 1.500 34.3 <JS12 34.3 UGG
32-SA-02 08/13/1991 32SA0201Y 1.500 34.3 <JS12 34.3 UGG

ZINC 32-SA-Ol 08/13/1991 32SA0101Y 1.500 66.1 =JS12 2.34 UGG
32-SA-02 OB/13/1991 32SA0201Y 1.500 60.5 =JS12 2.34 UGG
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PEST-PCBS 2,2-BIS(P-CHLOROPHENTL)-1,1-DI32-SA-Ol OB/13/1991 32SAOI01N 1.500 0.06B <LM25 0.068 UGG

2,2-BIS(P-CHLOROPHENTL)-1,1-TR 32-SA-Ol 08/13/1991 32SA0101N 1.500 0.1 <LM25 0.1 UGG
2,2-BIS(P-CHOLROPHENTL)-1,1-0I 32-SA-Ol 08/13/1991 32SAOI01N 1.500 0.064 <LM25 0.064 UGG
ALDRIN 32-SA-01 08/13/1991 32SAOI0IN 1.500 1.3 <LM25 1.3 UGG.
ALPHA-BENZENEHEXACHLORIOE· 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 1.3 <LM25 1.3 UGG
ALPHA-ENOOSULFAN/ENOOSULFAN I 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 0.4 <LM25 0.4 UGG
BETA-BENZENEHEXACHLORIDE 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 1.3 <LM25 1.3 UGG
BETA-ENOOSULFAN/ENOOSULFAN II 32-SA-Ol 08/13/1991 32SA0101N 1.500 2.4 <LM25 2.4 UGG
CHLORDANE 32-SA-Ol 08/13/1991 32SA0101N 1.500 0.68 <LM25 0_68 UGG
DElTA·SENZENEHEXACHlORIDE 32-SA-Ol 08/13/1991 32SA0101N 1.500 ·0.21 <LM25 0.21 UGG
DIELDRIN 32-SA-Ol 08/13/1991 32SA0101N 1.500 0.079 <LM25 0.079 UGG
ENORIN 32-SA-Ol 08/13/1991 32SAOI01N 1.500 1.3 <LM25 1.3 UGG
HEPTACHLOR 32-SA-Ol 08/13/1991 32SA0101N 1.500 0.24 <LM25 0.24 UGG
HEPTACHLOR EPOXIOE 32-SA-Ol 08/13/1991 32SAOI01N 1.500 0.48 <LM25 0.48 UGG
ISOORIN 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 0.48 <lM25 0.48 UGG
LINDANE 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 0.1 <LM25 0.1 UGG
METHOXYCHLOR 32-SA-Ol OB/13/1991 32SAOI0IN 1.500 0.26 <LM25 0.26 UGG
PCB 1016 32-SA-Ol OB/13/1991 32SAOI0IN 1.500 0.32 <LM25 0.32 UGG
PCB 1221 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 1.9 *lM25 1.9 UGG
PCB 1232 32-SA-Ol 08/13/1991 32SA0101NR 1.500 1.9 *LM25 1.9 UGG
PCB 1242 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 1.9 *LM25 1.9 UGG
PCB 1248 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 1.9 *LM25 1.9 UGG
PCB 1254 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 3.8 *LM25 3.8 UGG
PCB 1260 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 0.79 <LM25 0.79 UGG
PCB 1262 32-SA-Ol 08/13/1991 32SA010n 1.500 6.3 <LM25 0.3 UGG
TOXAPHENE 32-SA-Ol 08/13/1991 32SA0101NR 1.500 12.0 *LM25 12.0 UGG

SEMIVOLATILES 1,2,3-TRICHLOROBENZENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.032 <LM25 0.032 UGG
1,2,4-TRICHLOROBENZENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.22 <LM25 0.22 UGG
1,2-D ICHLOROBEN2ENE 32-SA-Ol 08/13/1991 32SA010n 1.500 0.042 <LM25 0.042 UGG
1,2-0IPHENTLHTDRA2INE 32-SA-Ol OB/13/1991 32SA0101Y 1.500 0.52 <LM25 0.52 UGG
1,4-0 ICHLOROBENZENE 32-SA-Ol OB/13/1991 32SM101Y 1.500 0.034 <LM25 0.034 UGG
1,4-0XATHIANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.075 <LM25 0.075 UGG
2,3,6-TCP 32-SA-Ol 08/13/1991 32SAOI01Y . 1.500 0.62 <lM25 0.62 UGG
2,4,5-TRICHLOROPHENOl 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.49 <LM25 0:49 UGG
2,4,6-TRICHLOROPHENOL 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0_061 <LM25 0.061 UGG
2,4-0ICHLOROPHENOL 32-SA-01 08/13/1991 32SAOI0IT 1.500 0_065 <LM25 0.065 UGG
2,4-0IMETHTLPHENOL 32-SA-01 08/13/1991 32SA0101T 1.500 3.0 <LM25 3_0 UGG
2,4-DINITROPHENOL 32~SA-01 08/13/1991 32SA010n 1.500 4.7 <LM25 4.7 UGG
2,6-0INITROANILINE 32-SA-Ol OB/13/1991 32SAOI0n 1.500 0.57 <LM25 0.57 UGG
2-CHLORONAPHTHALENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0_24 <LM25 0.24 UGG
2-CHLOROPHENOL 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.055 <LM25 0_055 UGG
2-METHTL-4,6-0INITROPHENOL/4.6 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.8 <LM25 0.8 UGG
2-METHTLNAPHTHALENE 32-SA-Ol 08/13/1991 32sA010n 1.500 0.032 <LM25 0_032 UGG
2-METHTLPHENOL/2-CRESOL 32-SA-Ol 08/13/1991 32SAOI0n 1.500 0.098 <LM25 0_098 UGG
2-NITROANILINE 32-SA-Ol 08/13/1991 32SAOI01NR 1.500 3.1 *LM25 3.1 UGG
2-NITROPHENOL 32-SA-Ol 08/13/1991 32SA010n 1.500 1.1 <LM25 1.1 UGG
3,3 1 -DJCHlOROBENZIDINE 32-SA-Ol 08/13/1991 32SAOI01T 1.500 1.6 <LM25 1.6 UGG
3,5-0INITROANILINE 32-SA-Ol 08/13/1991 32SAOI01T 1.500 1.6 <LM25 1.6 UGG
3-METHYl-4-CHlOROPHENOl/4-CHlO 32-SA-01 08/13/1991 32SA0101T 1.500 0.93 <lM25 0.93 UGG
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3-NITROANILINE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 3.0 <LM25 3.0 UGG
3-NITROTOLUENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.34 <LM25 0.34 UGG
4-BROMOPHENYLPHENYL ETHER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.041 <LM25 0.041 UGG
4-CHLOROANILINE 32-SA-Ol 08/13/1991 32SA0101NR 1.500 0.63 *LM25 0.63 UGG
4-CHLOROPHENYLPHENYL ETHER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.17 <LM25 0.17 UGG
4-METHYLPHENOL/4-CRESOL 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.24 <LM25 0.24 UGG
4-NITROANILINE 32-SA-Ol 08/13/1991 32SA0101NR 1.500 3.1 *LM25 3.1 UGG
4-NITROPHENOL 32-SA-Ol 08/13/1991 32SA0101Y 1.500 3.3 <LM25 3.3 UGG
ACENAPHTHENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.041 <LM25 0.041 UGG
ACE NAPHTHYL ENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.033 <LM25 0.033 UGG
ANTHRACENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.71 <LM25 0.71 UGG
ATRAZINE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.065 <LM25 0.065 UGG
BENZO(A)ANTHRACENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.041 <LM25 0.48 UGG
BENZOCAlPYRENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.2 <LM25 1.2 UGG
BENZOCB)FLUORANTHENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.31 <LM25 0.31 UGG
BENZOCG,H,I)PERYLENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.18 <LM25 0.18 UGG
8ENZOCKlFLUORANTHENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.13 <LM25 0.13 UGG
BENZOIC ACID 32-SA-Ol 08/13/1991 32SA0101NR 1.500 3.1 *LM25 3.1 UGG
BENZYL ALCOHOL 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.032 <LM25 0.032 UGG
BIS C2-CHLOROETHOXY) METHANE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYL) ETHER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.36 <LM25 0.36 UGG
BIS C2-CHLOROISOPROPYL) ETHER 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYL) PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.48 <LM25 0.48 UGG
BUTYLBENZYL PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.8 <LM25 1.8 UGG
CHRYSENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.032 <LM25 0.032 UGG
DI-N-BUTYL PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 3.2 =LM25 1.3 UGG
OI-N-OCTYL PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.23 <LM25 0.23 UGG
DIBENZ(A,H)ANTHRACENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.31 <LM25 0.31 UGG
DIBENZOFURAN 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.038 <LM25 0.038 UGG
DIBROMOCHLOROPROPANE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.071 <LM25 0.071 UGG
01 CYCLOPENTADIENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.063 <LM25 0.063 UGG
DITHIANE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.065 <LM25 0.065 UGG
ENOOSULFAN SULFATE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.2 <LM25 1.2 UGG
ENORIN ALDEHYOE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.8 <LM25 1.8 UGG
ENDRIN KETONE 32-SA-Ol 08/13/1991 32SA0101NR 1.500 0.28 *LM25 0.28 UGG
FLUORANTHENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.032 <LM25 0.032 UGG
FLUORENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.065 <LM25 0.065 UGG
HEXACHLOROBENZENE 32-SII-Ol 08/13/1991 32SA0101Y 1.500 0.08 <LM25 0.08 UGG
HEXACHLOROBUTADIENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTADIENE 32-SA-Ol 08/13/1991 32SA.Ol01Y 1.500 0.52 <LM25 0:52 UGG
HEXACHLOROETHANE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.8 <LM25 1.8 UGG
INDENOC1,2,3-C,DlPYRENE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 2.4 <LM25 2.4 UGG
ISOPHORONE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.39 <LM25 0.39 UGG
MALATHION 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.18 <LM25 0.18 UGG
MIREX 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.14 <LM25 0.14 UGG
N-NITROSOOI-N-PROPYLAMINE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 1.1 <LM25 1.1 UGG
N-NITROSOQIMETHYLAMINE 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.46 <LM25 0.46 UGG
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N-NITROSODIPHENYlAMINE 32-SA-Ol OB/13/1991 32SAOI0IY 1.500 0.29 <LM25 0.29 UGG
NAPHTHALENE 32-SA-Ol OB/13/1991 32SAOI01Y 1.500 0.74 <LM25 0.74 UGG
P-CHlOROPHENYLMETHYL SULFIDE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.097 <LM25 0.097 UGG
P-CHLOROPHENYLMEIHYL SULFONE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.066 <LM25 0.066 UGG
P-CHlOROPHENYLMETHYL SULFOXIDE 32·SA-01 08/13/1991 32SAOI0IY 1.500 0.32 <LM25 0.32 UGG
PARATHION 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 1.7 <LM25 1.7 UGG
PENTACHLOROPHENOL 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.76 <LM25 0.76 UGG
PHENANTHRENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.032 <LM25 0.032 UGG
PHENOL 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.052 <LM25 0.052 UGG
PYRENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.083 <LM25 0.083 UGG
SUPONA/2-CHLORO-l-(2,4-DICHLOR 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.92 <LM25 0.92 UGG
VAPONA 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.5 <LM23 0.5 UGG
I, I, I-TRICHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.2 <LM23 0.2 UGG
l,l,2,2-TETRACHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.2 <LM23 0.2 UGG
1,I,2-TRICHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.33 <LM23 0.33 UGG
l,I-0ICHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.49 <LM23 0.49 UGG
1,I-DICHLOROETHYLENE/l,I-DICHL 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.27 <LM23 0.27 UGG
1,2-DICHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.32 <LM23 0.32 UGG
1,2-DICHLOROETHENES/l,2-DICHLO 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.32 <LM23 0.32 UGG
1,2-DICHLOROPROPANE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.53 <LM23 0.53 UGG
1,3-DICHLOROBENZENE 32-SA-Ol 08/13/1991 32SAOI0IN 1.500 0.042 <LM25 0.042 UGG

32SAOI01Y 1.500 0.14 <LM23 0.14 UGG
1,3-DJCLOROPROPANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.2 <LM23 0.2 UGG
1,3-DIMETHYLBENZENE/M-XYLENE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.23 <LM23 0.23 UGG
ACETIC ACJD, VINYL ESTER/VINYL 32-SA-01 08/13/1991 32SAOI0INR 1.500 1.0 *LM23 1.0 UGG
ACETONE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 3.3 <LM23 3.3 UGG
ACRYLONJTR ILE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 2.0 . <LM23 2.0 UGG
BENZENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.1 <LM23 0.1 UGG
BROMOD ICHLOROMETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.2 <LM23 0.2 UGG
BROMOFORM 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.26 <LM23 0.26 UGG
CARBON DISULFIDE 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 0.6 *LM23 0.6 UGG
CARBON TETRACHLORIDE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.31 <LM23 0.31 UGG
CHLORFORM 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.24 <lM23 0.24 UGG
CHlOROBENZENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.64 <LM23 0.64 UGG
CHLDROETHANE/VINYL CHLORIDE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 1.8 <LM23 1.8 UGG
CHLOROMETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.96 <LM23 0.96 UGG
CIS-l,3-DICHLOROPROPYLENE/CIS- 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 0.6 *lM23 0.6 UGG
DJBROMOCHLOROMETHANE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.25 <LM23 0.25 UGG
DICHLOROBENZENE - NONSPECIFJC 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.2 <LM23 0.2 UGG
ETHYLBENZENE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 1.0 *lM23 1.0 UGG
METHYLENE CHLORIDE 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 32-SA-Ol 08/13/1991 32SAOI0IY 1.500 0.63 <LM23 0.63 UGG
STYRENE 32-SA-Ol 08/13/1991 32SAOI0INR 1.500 0.6 *LM23 0.6 UGG
TETRACHLORDETHYLENE/TETRACHLOR 32-SA-Ol 08/13/1991 32SAOI01Y 1.500 0.16 <LM23 0.16 UGG
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TOLUENE 32-SA-Dl 08/13/1991 32SA0101Y 1.500 0.1 <LM23 0.1 UGG
TRANS-l.3-DlCHLOROPROPENE 32-SA-Ol 08/13/1991 32SA0101NR 1.500 0.6 *LM23 0.6 UGG
TRlCHLOROETHYLENE/TRICHLOROETH 32-SA-Ol 08/13/1991 32SA0101Y 1.500 0.23 <LM23 0.23 UGG
TRlCHLOROFLUOROMETHANE 32-SA-01 08/13/1991 32SA0101Y 1.500 0.23 <LM23 0.23 UGG
XYLENES 32-SA-01 08/13/1991 32SA0101Y 1.500 0.78 <LM23 0.78 UGG
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IAAP33 SO EXPLOSIVES 1,3,5-TRINITROBENZENE 33-SA-01 08/10/1991 33SA0101Y 0.500 2.1 <LW02 2.09 UGG

33SA0102Y 1.000 30.0 =L~02 2.09 UGG
1,3-0INITROBENZENE 33-SA-01 08/10/1991 33SA0101Y 0.500 0.59 <LW02 0.59 UGG

33SA0102Y 1.000 0.59 <LW02 0.59 UGG
2,4,6·TNT 33-SA-01 08/10/1991 33SA0101Y 0.500 1.9 <LW02 1.92 UGG

33SA0102Y 1.000 49.0 =LW02 1.92 UGG
2,4-oINITROTOLUENE 33-SA-01 08/10/1991 33SA0101Y 0.500 0.42 <LW02 0.42 UGG

33SA0102Y 1.000 2.4 =LW02 0.42 UGG
2,6-0INITROTOLUENE 33-SA-01 08/10/1991 33SA0101Y 0.500 ·0.4 <LW02 0.4 UGG

33SA0102Y 1.000 0.47 =LW02 0.4 UGG
HMX 33-SA-01 08/10/1991 33SA0101YP 0.500 0.68 =LW02 1.27 UGG

33SA0102Y 1.000 87.0 =LW02 1.27 UGG
NITROBENZENE 33-SA-01 08/10/1991 33SA0101Y 0.500 0.42 <LW02 0_42 UGG

33SA0102Y 1.000 0.42 <LW02 0.42 UGG
RoX 33-SA-01 08/10/1991 33SA0101Y 0.500 0.98 <lWOZ 0.98 UGG

33SA0102Y 1.000 140.0 =LW02 0.98 UGG
TETRYL 33-SA-Ol 08/10/1991 33SA0101Y 0.500 0.25 <LW02 0.25 UGG

33SA0102Y 1.000 0.25 <LW02 0.25 UGG
METALS ANTIMONY 33-SA-01 08/10/1991 33SA0101Y 0.500 19.6 <JS12 19.6 UGG

33SA0102Y 1.000 19.6 <~S12 19.6 UGG
ARSENIC 33-SA-Ol 08/10/1991 33SA0101Y 0.500 4.72 =B9 2.5 UGG

33SA0102Y 1.000 5.44 =B9 2.5 UGG
BARIUM 33-SA-Ol 08/10/1991 33SA010W 0.500 288.0 =JS12 3.29 UGG

33SA0102Y 1.000 3,400.0 =JS12 3.29 UGG
BERYLLIUM 33-SA-01 08/10/1991 33SA0101Y 0.500 0_729 =JS12 0.427 UGG

33SA0102Y 1.000 1.27 =JS12 0.427 UGG
CADMIUM 33-SA-01 08/10/1991 33SA0101Y 0.500 1.2 <JS12 1.2 UGG

33SA0102Y 1.000 12.5 =JS12 1.2 UGG
CHROMIUM 33-SA-Ol 08/10/1991 33SA0101Y 0.500 24.3 =JS12 1.04 UGG

33SA0102Y 1.000 106.0 =JS12 1.04 UGG
COPPER 33-SA-Ol 08/10/1991 33SA0101Y 0.500 40.7 =JS12 2.84 UGG

33SA0102Y 1.000 1,150.0 =JS12 2.84 UGG
LEAD 33-SA-01 08/10/1991 33SA0101Y 0.500 40.U =J021 0.467 UGG

33SA0102Y 1.000 170.0 =J021 0.467 UGG
MERCURY 33-SA-01 08/10/1991 33SA0101Y 0.500· 0.307 =Y9 0.05 UGG

33SA0102Y 1.000 0.436 =Y9 0.05 UGG
NICKEL 33-SA-Ol 08/10/1991 33SA0101Y 0.500 23.1 =JS12 2.74 UGG

33SA0102Y 1.000 81.5 =JS12 2.74 UGG
SELENIUM 33-SA-01 08/10/1991 33SA0101Y 0.500 0.449 <J020 0.449 UGG

33SA0102Y 1.000 0.449 <J020 0.449 UGG
SILVER 33-SA-Ol 08/10/1991 33SA0101Y 0.500 0.803 <J512 0_803 UGG

33SA0102Y 1.000 11. 7 . =JS12 0.803 UGG
THALLIUM 33-SA-01 08/10/1991 33SA0101Y 0.500 34.3 <JS12 34.3 UGG

33SA01U2Y 1.000 34.3 <JS12 34.3 UGG
ZINC 33-SA-01 08/10/1991 33SA0101Y 0.500 92.1 =JS12 2.34 UGG

33SA0102Y 1.000 3,300.0 =JS12 2_34 UGG
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lAAP34 so EXPLOSIVES 1,3,5 -TR INITROBENZENE. 34-SA-02 08/13/1991 34SA0201Y 1.500 2.1 <LW02 2.09 UGG

34-SA-03 08/13/1991 34SA0301Y 1.500 2.1 <LW02 2.09 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500. 2.1 <LW02 2.09 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 2.1 <LW02 2.09 UGG

l,3-0INITROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.59 <lW02 0.59 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.59 <lW02 0.59 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.59 <LW02 0.59 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 34-SA-02 08/13/1991 34SA020lY 1.500 1.9 <LW02 1.92 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.9 <LW02 1.92 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.9 <LW02 1.92 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.9 <LW02 1.92 UGG

2,4-0INITROTOLUENE 34-SA-02 08/13/1991 34SA0201N 1.500 1.4 <LM25 1.4 UGG
34SA0201Y 1.500 0.42 <lW02 0.42 UGG

34-SA-03 08/1:1/1991 34SA0301N 1.500 1.4 <LM25 1.4 UGG
34SA0301Y 1.500 0.42 <LW02 0.42 UGG

34-ss-01 08/13/1991 34SS0101N 0.500 1.4 <LM25 1.4 UGG
34SS0101Y 0.500 0.42 <lW02 0.42 UGG

34-SS-04 08/13/1991 34SS0401N 0.500 1.4 <LM25 1.4 UGG
34SS0401Y 0.500 0.42 <LW02 0.42 UGG

2,6-0INITROTOLUENE 34-SA-02 08/13/1991 34SA0201N 1.500 0.32 <LM25 0.32 UGG
34SA0201Y 1.500 0.4 <LW02 0.4 UGG

34-SA-03 08/13/1991 34SA0301N 1.500 0.32 <LM25 0.32 UGG
34SA0301Y 1.500 0.4 <lW02 0.4 UGG

34-SS-01 08/13/1991 34SS0101N 0.500 0.32 <lM25 0.32 UGG
34SS0101Y 0.500 0.4 <LW02 0.4 UGG

34-SS-04 08/13/1991 34SS0401N 0.500 0.32 <LM25 0.32 UGG
34SS0401Y 0.500 0.4 <LW02 0.4 UGG

HMX 34-SA-02 08/13/1991 34SA0201Y 1.500 1.3 <LW02 1.27 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.3 <LW02 1.27 UGG
34-SS-01 08/13/1991 34SS010lY 0.500 3.1 =lW02 1.27 UGG
34-SS-04 08/13/1991 34SS0401YP 0.500 0.78 =lW02 1.27 UGG

NITROBENZENE 34-SA-02 08/13/1991 34SA0201N 1.500 1.8 <LM25 1.8 UGG
34SA020lY 1.500 0.42 <lW02 0.42 UGG

34-SA-03 08/13/1991 34SA0301N 1.500 1.8 <LM25 1.8 UGG
34SA0301Y 1.500 0.42 <lW02 0.42 UGG

34-SS-01 08/13/1991 34SS0101N 0.500 1.8 <lM25 1.8 UGG
34SS0101Y 0.500 0.42 <lW02 0.42 UGG

34-ss-04 08/13/1991 34SS0401N 0.500 1.8 <LM25 1.8 UGG
34SS0401Y 0.500 0.42 <LW02 0.42 UGG

ROX 34-SA-02 08/B/1991 34SA0201Y 1.500 0.98 <lW02 0.98 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.98 <lW02 0.98 UGG
34-SS-01 08/13/1991 34SS0101YP 0.500 0.4 =LW02 0.98 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0_98 <LW02 0.98 UGG

TETRYL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.25 <LW02 0.25 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.25 <LW02 0.25 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.25 <LW02 0.25 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.25 <lW02 0.25 UGG

METALS ANTIMONY 34-SA-02 08/13/1991 34SA0201Y 1.500 19.6 <JS12 19.6 UGG
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34-SA-03 08/13/1991 34SA0301Y 1.500 19.6 <JS12 19.6 UGG
34-SS-01 OB/13/1991 34SS0101Y 0.500 19.6 <JS12 19.6 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 19.6 <JS12 19.6 UGG

ARSENIC 34-SA-02 08/13/1991 34SA0201Y 1.500 5.B1 =B9 2.5 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 5.27 =B9 2.5 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 5.62 =B9 2.5 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 6.63 =B9 2.5 UGG

BARIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 268.0 =JS12 3.29 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 474.0 =JS12 3.29 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 9.49 =JS12 3.29 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1,210.0 =JS12 3.29 UGG

BERYlLIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 1.15 =JS12 0.427 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.629 =JS12 0.427 UGG
34-SS-01 OB/13/1991 34SS0101Y 0.500 0.812 =JS12 0.427 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.25 =JS12 0.427 UGG

CADMIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 1.2 <JS12 1.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.88 =JS12 1.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.83 =JS12 1.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 21.3 =JS12 1.2 UGG

CHROMIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 156.0 =JS12 1.04 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 27.0 =JS12 1.04 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 54.2 =JS12 1.04 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 148.0 =JS12 1.04 UGG

COPPER 34-SA-02 08/13/1991 34SA0201Y 1.500 138.0 =JS12 2.84 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 74.8 =JS12 2.84 UGG
34-SS-01 08/13/1991 34SS0101Y ·0.500 341.0 =JS12 2.84 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 2,900.0 =JS12 2.84 UGG

LEAO 34-SA-02 08/13/1991 34SA0201Y 1.500 24.0 =JD21 0.467 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 760.0 =JD21 0.467 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 57.0 =JD21 0.467 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1,000.0 =JD21 0.467 UGG

MERCURY 34-SA-02 08/13/1991 34SA0201Y 1.500 0.056 =Y9 0.05 UGG
34-SA-03 08/13/1991 34SA0301Y . 1.500 0.086 =Y9 0.05 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.05 <Y9 0:05 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.157 =Y9 0.05 UGG

NICKEL 34-SA-02 08/13/1991 34SA0201Y 1.500 23.8 =JS12 2.74 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 19.3 =JS12 2.74 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 38.6 =JS12 2.74 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 60.4 =JS12 2.74 UGG

SELENIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 0.449 <JD20 0_449 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.449 <JD20 0.449 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.449 <JD20 0.449 UGG

. 34-SS-04 08/13/1991 34SS0401Y 0.500 0.449 <JD20 0.449 UGG
SILVER 34-SA-D2 08/13/1991 34SA0201Y 1.500 0.803 <JS12 0.803 UGG

34-SA-03 08/13/1991 34SA0301Y 1.500 0.803 <JS12 0.803 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.803 <JS12 0.803 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.73 =JS12 0.803 UGG

THALLIUM 34-SA-02 08/13/1991 34SA0201Y 1.500 34.3 <JS12 34.3 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 34.3 <JS12 34.3 UGG

PAGE 353



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BaaL
SWMU MEDIA GROUP COMPOUND ID DATE SAMPLE 10 DEPTH VALUE METHOIl . CRL UNITS

---
34-SS-01 08/U/1991 34ss0101Y 0.500 34.3 <JS12 34.3 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 34.3 <JS12 34.3 UGG

ZINC 34-SA-02 08/13/1991 34SA0201Y 1.500 106.0 =JS12 2.34 UGG
34-SA-03 08/1:1/1991 34SA0301Y 1.500 309.0 =JS12 2.34 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 501.0 =JS12 2.34 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 4,600.0 =JS12 2.34 UGG

PEST-PCBS 2,2-BIS(P-CHLOROPHENYL)-l,l-01 34-SA-02 08/13/1991 34SA0201N 1.500 0.068 <LM25 0.068 UGG
34-SA-03 OB/1:I/1991 34SA0301N 1.500 0.068 <LM25 0.068 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.068 <LM25 0.068 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.068 <LM25 0.068 UGG

2, 2-B IS(P-CHLOROPHENYL) -1,1- TR 34-SA-02 08/13/1991 34SA0201N 1.500 0.1 <LM25 0.1 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.1 <LM25 0.1 UGG
34-SS-01 OB/13/1991 34SS0101N 0.500 0.1 <LM25 0.1 UGG
34-SS-04 08/13/1991 34SS0401N . 0.500 0.1 <LH25 0.1 UGG

2,2-BIS(P-CHOLROPHENYL)-l,l-01 34-SA-02 08/13/1991 34SA0201N 1.500 0.064 <LM25 0.064 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.064 <LM25 0.064 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.064 <LM25 0.064 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.064 <LM25 0.064 UGG

ALDRIN 34-SA-02 08/13/1991 34SA0201N 1.500 1.3 <lM25 1.3 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 1.3 <LM25 1.3 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 1.3 <LM25 1.3 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 1.3 <LM25 1.3 UGG

ALPHA-BENZENE HEXACHLORIDE 34-SA-02 08/13/1991 34SA0201N 1.500 1.3 <LM25 1.3 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 1.3 <LM25 1.3 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 1.3 <LM25 1.3 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 1.3 <LM25 1.3 UGG

ALPHA-ENOOSULfAN/ENOOSULfAN I 34-SA-02 08/13/1991 34SA0201N 1.500 0.4 <LM25 0.4 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.4 <LM25 0.4 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.4 <LM25 Q.4 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.4 <LM25 0.4 UGG

BETA-BENZENEHEXACHLORIOE 34-SA-02 08/13/1991 34SA0201N 1.500 1.3 <lM25 1.3 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 1.3 <LM25 1.3 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 1.3 <LM25 1.3 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 1.3 <lM25 1.3 UGG

BETA-ENOOSULfAN/ENOOSULfAN II 34-SA-02 08/13/1991 34SA0201N 1.500 2.4 <LM25 2,4 UGG
34-SA-03 OB/13/1991 34SA0301N 1.500 2.4 <LM25 2.4 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 2.4 <LM25 2.4 UGG
34-SS-04 OB/13/1991 34SS0401N 0.500 2.4 <LM25 2.4 UGG

CHLORDANE 34-SA-02 08/13/1991 34SA0201N 1.500 0.68 <LM25 0.68 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.68 <LM25 0.68 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.68 <LM25 0.68 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.68 <LM25 0:68 UGG

OELTA-BENZENEHEXACHLORIOE 34-SA-02 08/13/1991 34SA0201N 1.500 0.21 <LM25 0.21 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.21 <LM25 0.21 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.21 <LM25 0.21 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.21 <LM25 0.21 UGG

DIELDRIN 34-SA-02 OB/13/1991 34SA0201N 1.500 0.079 <lM25 0_079 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.079 <LM25 0.079 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.079 <LM25 0.079 UGG
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34-SS-04 08/13/1991 34SS0401N 0.500 0.079 <LM25 0.079 UGG

ENORIN 34-SA-02 08/13/1991 34SA0201N 1.500 1.3 <LM25 1.3 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 1.3 <LM25 1.3 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 1.3 <LM25 1.3 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 1.3 <LM25 1.3 UGG

HEPTACHLOR 34-SA-02 08/13/1991 34SA0201N 1.500 0.24 <LM25 0.24 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.24 <LM25 0.24 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.24 <LM25 0.24 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.24 <LM25 0.24 UGG

HEPTACHLOR EPOXIDE 34-SA-02 08/13/1991 34SA0201N 1.500 0.48 <LM25 0.48 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.48 <lM25 0.48 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.48 <lM25 0.48 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.48 <LM25 0.48 UGG

ISOORIN 34-SA-02 08/13/1991 34SA0201N 1.500 0.48 <LM25 0.48 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.48 <LM25 0.48 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.48 <LM25 0.48 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.48 <LM25 0.48 UGG

LINOANE 34-SA-02 08/13/1991 34SA0201N 1.500 0.1 <LM25 0.1 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.1 <LM25 0.1 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.1 <LM25 0.1 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.1 <LM25 0.1 UGG

METHOXYCHLOR 34-SA-02 08/13/1991 34SA0201N 1.500 0.26 <LM25 0.26 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.26 <LM25 0.26 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.26 <LM25 0.26 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.26 <lM25 0_26 UGG

PCB 1016 34-SA-02 08/13/1991 34SA0201N 1.500 0.32 <LM25 0.32 UGG
34-SA-03 08/13/1991 34SA0301N 1.500 0.32 <LM25 0.32 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.32 <LM25 0.32 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.32 <LM25 0.32 UGG

PCB 1221 34-SA-02 08/13/1991 34SA0201NR 1.500 1.9 *LM25 1.9 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.9 *LM25 1.9 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 1.9 *LM25 1.9 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.9 *LM25 1.9 UGG

PCB 1232 34-SA-02 08/13/1991 34SA0201NR 1.500 1.9 *LM25 1.9 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.9 *LM25 1.9 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 1.9 *LM25 1.9 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.9 *lM25 1.9 UGG

PCB 1242 34-SA-02 08/13/1991 34SA0201NR 1.500 1.9 *LM25 1.9 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.9 *lM25 1.9 UGG
34-S5-01 08/13/1991 34SS0101NR 0.500 1.9 *LM25 1.9 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.9 *LM25 1.9 UGG

PCB 1248 34-SA-02 08/13/1991 34SA0201NR 1.500 1.9 *LM25 1.9 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.9 *lM25 1.9 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 1.9 *lM25 1.9 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.9 *lM25 1.9 UGG

PCB 1254 34-SA-02 08/13/1991 34SA0201NR 1.500 3.8 *lM25 3.8 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 3.8 *lM25 3.8 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 3.8 *lM25 3.8 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 3.8 *lM25 3.8 UGG
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PCB 1260 34-SA-02 08/13/1991 34SA0201N 1.500 0.79 <LM25 0.79 UGG

34-SA-03 08/13/1991 34SA0301N 1.500 0.79 <LM25 0.79 UGG
34-SS-01 08/13/1991 34SS0101N 0.500 0.79 <LM25 0.79 UGG
34-SS-04 08/13/1991 34SS0401N 0.500 0.79 <LM25 0.79 UGG .

PCB 1262 34-SA-02 08/13/1991 34SA0201Y 1.500 6.3 <LM25 0.3 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 6.3 <LM25 0.3 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 6.3 <LM25 0.3 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 6.3 <LM25 0.3 UGG

TOXAPHENE 34-SA-02 08/13/1991 34SA0201NR 1.500 12.0 *LM25 12.0 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 12.0 *LM25 12.0 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 12.0 *LM25 12.0 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 12.0 *LM25 12.0 UGG

SEMIVOLATIlES 1,2,3-TRICHLOROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.032 <LM25 0.032 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.032 <LM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <LM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.032 <LM25 0.032 UGG

1,2,4~TRICHLOROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.22 <LM25 0.22 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.22 <LM25 0.22 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.22 <LM25 0.22 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.22 <LM25 0.22 UGG

1,2-0ICHLOROBEN2ENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.042 <LM25 0.042 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.042 <LM25 0.042 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.042 <LM25 0.042 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.042 <LM25 0.042 UGG

1,2-0IPHENYLHYORAZINE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.52 <LM25 0.52 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.52 <LM25 0.52 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.52 <LM25 0.52 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.52 <LM25 0.52 UGG

1,4-0ICHLOROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.034 <LM25 0.034 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.034 <LM25 0.034 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.034 <LM25 0.034 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.034 <LM25 0.034 UGG

1,4-0XATHIANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.075 <LM25 0.075 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.075 <LM25 0.075 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.075 <LM25 0.075 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.075 <LM25 0.075 UGG

2,3,6-rCp 34-SA-02 08/13/1991 34SA0201Y 1.500 0.62 <lM25 0.62 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.62 <LM25 0.62 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.62 <lM25 0.62 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.62 <LM25 0.62 UGG

2,4,S-TRICHlOROPHENOl 34-SA-02 08/13/1991 34SA0201Y 1.500 0.49 <LM25 0.49 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.49 <LM25 0.49 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.49 <LM25 0.49 UGG

. 34-SS-04 08/13/1991 34SS0401Y 0.500 0.49 <LM25 0.49 UGG
2,4,6-TRICHLOROPHENOl 34-SA-02 08/13/1991 34SA0201Y 1.500 0.061 <LM25 0.061 UGG

34-SA-03 08/13/1991 34SA0301Y 1.500 0.061 <LM25 0.061 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.061 <LM25 0.061 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.061 <LM25 0.061 UGG

2,4-0ICHLOROPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.065 <LM25 0.065 UGG
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34-SA-03 08/13/1991 34SA0301Y 1.500 0.065 <lM25 0.065 UGG
34-SS-01 08/13/1991 34SS0101Y 0_500 0.065 <LM25 0.065 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.065 <LM25 0.065 UGG

2.4-DIMETHYLPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 3.0 <LM25 3.0 UGG
34-SA-03 08/13/1991 34SA030lY 1.500 3.0 <LM25 3.0 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 3.0 <lM25 3.0 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 3.0 <LM25 3.0 UGG

2.4-0INITROPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 4.7 <LM25 4.7 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 ·4.7 <LM25 4.7 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 4.7 <LM25 4.7 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 4.7 <lM25 4.7 UGG

2.6-0INITROANILINE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.57 <lM25 0.57 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.57 <lM25 0.57 UGG
34-SS-01 08/13/1991 34SS010lY 0.500 0.57 <LM25 0.57 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 0.57 <LM25 0.57 UGG

2-CHLORONAPHTHALENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.24 <LM25 0.24 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.24 <LM25 0.24 UGG
34-SS-01 08/13/1991 34SS010lY 0.500 0.24 <LM25 0.24 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.24 <LM25 0.24 UGG

2-CHLOROPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.055 <LM25 0.055 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.055 <LM25 0.055 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.055 <lM25 0.055 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.055 <LM25 0.055 UGG

2-METHYL-4.6-DINITROPHENOL/4.6 34-SA-02 08/13/1991 34SA0201Y 1.500 0.8 <lM25 0.8 UGG
34-SA-03 08/13/1991 34SA030lY 1.500 0.8 <LM25 0.8 UGG
34-SS-01 08/13/1991 34SS010lY 0.500 0.8 <LM25 0.8 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.8 <LM25 0.8 UGG

2-METHYLNAPHTHALENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.032 <LM25 0.032 UGG
34-SA-D3 08/13/1991 34SA0301Y 1.500 0.032 <lM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <lM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.284 =lM25 0.032 UGG

2-METHYLPHENOL/2-CRESOL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.098 <LM25 0.098 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.098 <LM25 0.098 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.098 <LM25 0.098 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.098 <LM25 0.098 UGG

2-NITROAN ILI NE 34-SA-02 08/13/1991 34SA0201NR 1.500 3.1 *LM25 3.1 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 3.1 *lM25 3.1 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 3.1 *LM25 3.1 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 3.1 *lM25 3.1 UGG

2-NITROPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 1.1 <LM25 1.1 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.1 <LM25 1.1 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.1 <LM25 1.1 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 1.1 <LM25 1.1 UGG

3.3'-DICHLOR08ENZIDINE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.6 <LM25 1.6 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 L6 <lM25 L6 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.6 <LM25 1.6 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.6 <LM25 1.6 UGG

3.5-D INI TROAN ILI NE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.6 <lM25 1.6 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.6 <LM25 1.6 UGG
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34-SS-Dl 08/13/1991 34SS0101Y 0.500 1.6 <lM25 1.6 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.6 <lM25 1.6 UGG

3-METHYl-4-CHlOROPHENOl/4-CHlO 34-SA-02 08/13/1991 34SA0201Y 1.500 0.93 <lM25 0.93 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.93 <lM25 0.93 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.93 <lM25 0.93 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.93 <lM25 0.93 UGG

3-NITROANIllNE 34-SA-02 08/13/1991 34SA0201Y 1.500 3.0 <lM25 3.0 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 3.0 <lM25 3.0 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 3.0 <lM25 3_0 . UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 3.0 <lM25 3.0 UGG

3-NITROTOlUENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.34 <lM25 0.34 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.34 <lM25 0.34 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.34 <lM25 0.34 UGG
34-SS-04 08/13/1991 34SS040W 0.500 0.34 <LM25 0.34 UGG

4-BROMOPHENYLPHENYl ETHER 34-SA-02 08/13/1991 34SA0201Y 1.500 0.041 <lM25 0.041 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.041 <lM25 0.041 UGG
34-SS-01 08/13/1991 34SS010W 0.500 0.041 <lM25 0_041 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.041 <lM25 0.041 UGG

4-CHlOROAN III NE 34-SA-02 08/13/1991 34SA0201NR 1.500 0.63 *lM25 0.63 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.63 *lM25 0.63 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 0.63 *LM25 0.63 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 0.63 *lM25 0.63 UGG

4-CHlOROPHENYlPHENYL ETHER 34-SA-02 08/13/1991 34SA0201Y 1.500 0.17 <LM25 0.17 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.17 <lM25 0.17 UGG
34-SS-01 08/13/1991 34S50101Y 0.500 0.17 <lM25 0.17 UGG
34-5S-04 08/13/1991 34SS0401Y 0.500 0.17 <lM25 0.17 UGG

4-METHYlPHENOl/4-CRESOl 34-SA-02 08/13/1991 34SA020W 1.500 0.24 <lM25 0.24 UGG
34-SA-03 08/13/1991 34SA030W 1.500 0.24 <LM25 0.24 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0_24 <LM25 0.24 UGG
34-55-04 08/13/1991 34SS0401Y 0.500 0.24 <lM25 0.24 UGG

4-NITROANIllNE 34-SA-02 08/13/1991 34SA0201NR 1.500 3.1 *lM25 3.1 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 3.1 *lM25 3.1 UGG
34-SS-01 08/13/1991 34S50101NR 0.500 3.1 *lM25 3.1 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 3.1 *lM25 3.1 UGG

4-N ITROPHENOl 34-SA-02 08/13/1991 34SA0201Y 1.500 3.3 <lM25 3.3 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 3.3 <LM25 3.3 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 3.3 <lM25 3.3 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 3.3 <lM25 3.3 UGG

ACENAPHTHENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.041 <lM25 0.041 UGG
34-5A-03 08/13/1991 34SA0301Y 1.500 0.041 <lM25 0.041 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.041 <LM25 0.041 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.041 <lM25 0.041 UGG

ACENAPHTHYlENE . 34-SA-02 08/13/1991 34SA020W 1.500 0.033 <lM25 0.033 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.033 <lM25 0.033 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.033 <LM25 0.033 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.033 <lM25 0.033 UGG

ANTHRACENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.71 <lM25 0.71 UGG
34-5A-03 08/13/1991 34SA030W 1.500 0.71 <lM25 0.71 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.71 <lM25 0.71 UGG
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34-SS-04 08/13/1991 34SS0401Y 0.500 0.71 <LM25 0.71 UGG

ATRAZINE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.065 <lM25 0_065 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.065 <LM25 0_065 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.065 <LM25 0.065 UGG.
34-SS-04 08/13/1991 34SS0401Y 0.500 0.065 <LM25 0.065 UGG

BENZO(AlANTHRACENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.041 <LM25 0.48 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.041 <LM25 0.48 UGG
34'SS-01 08/13/1991 34SS0101Y 0.500 0.041 <lM25 0.48 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.112 =LM25 0.48 UGG

BENZO(AlPYRENE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.2 <LM25 1.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.2 <LM25 1.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.2 <lM25 1.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.2 <LM25 1.2 UGG

BENZO(8lFLUORANTHENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.31 <LM25 0.31 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.31 <LM25 0.31 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.31 <LM25 0.31 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.31 <lM25 0.31 UGG

BENZO(G,H,I)PERYLENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.18 <lM25 0.18 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.18 <LM25 0.18 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.18 <LM25 0.18 UGG
34-SS-04 08/13/1991 34SS0401Y 0_500 0.18 <lM25 0.18 UGG

BENZO(K)FlUORANTHENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.13 <lM25 0.13 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.13 <LM25 0.13 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.13 <LM25 0.13 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 '0.13 <LM25 0.13 UGG

BENZOIC ACID 34-SA-02 08/13/1991 34SA0201NR 1.500 3.1 *LM25 3.1 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 3.1 *LM25 3.1 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 3.1 *LM25 3_ 1 UGG
34-SS-04 08/13/1991 34SS0401NR 0_500 3.1 *LM25 3.1 UGG

BENZYL ALCOHOL 34-SA-02 08/13/1991 34SAO?01Y 1.500 0.032 <LM25 0.032 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.032 <LM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <LM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y . 0.500 0.032 <LM25 0.032 UGG

BIS (2-CHLOROETHOXY) METHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.19 <lM25 0.19 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.19 <LM25 0.19 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.19 <LM25 0.19 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.19 <LM25 0.19 UGG

81S (2-CHLOROETHYL) ETHER 34-SA-02 08/13/1991 34SA0201Y 1.500 0.36 <lM25 0.36 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.36 <LM25 0.36 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.36 <LM25 0.36 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.36 <LM25 0.36 UGG

BIS (2-CHLOROISOPROPYl) ETHER 34-SA-02 08/13/1991 34SA0201Y 1.500 0.44 <lM25 0.44 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.44 <lM25 0.44 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.44 <lM25 0.44 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.44 <lM25 0.44 UGG

BIS (2-ETHYLHEXYL) PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.48 <LM25 0.48 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.48 <lM25 0.48 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.48 <LM25 0.48 UGG
34-SS-04 08/13/1991 34ss0401Y 0.500 1.22 =lM25 0.48 UGG
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BUTYLBENZYl PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.8 <LM25 1.8 UGG

34-SA-03 08/13/1991 34SA0301Y 1.500 1.8 <LM25 1.8 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.8 <LM25 1..8 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.8 <LM25 1.8 UGG

CHRYSENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.032 <LM25 0.032 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.032 <LM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <LM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.553 =LM25 0.032 UGG

OI-N-BUTYL PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 3.48 =LM25 1.3 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 3.01 =LM25 1.3 UGG
34-SS-01 08/13/1991 34SS0101Y 0500 2.27 =LM25 1.3 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 2.16 =LM25 1.3 UGG

OI-N-OCTYL PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.23 <LM25 0.23 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.23 <LM25 0.23 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.23 <LM25 0.23 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.23 <LM25 0.23 UGG

DIBENZ(A,H)ANTHRACENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.31 <LM25 0.31 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.31 <lM25 0.31 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.31 <LM25 0.31 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.31 <LM25 0.31 UGG

DIBENZOFURAN 34-SA-02 08/13/1991 34SA0201Y 1500 0.038 <LM25 0.038 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.038 <LM25 0.038 UGG
34-SS-01 08/13/1991 34SS0101Y 0500 0.038 <LM25 0.038 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.038 <LM25 0.038 UGG

OIBROMOCHLOROPROPANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.071 <LM25 0.071 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.071 <LM25 0.071 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.071 <LM25 0.071 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.071 <lM25 0.071 UGG

OICYCLOPENTAOIENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.57 <LM25 0.57 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.57 <LM25 0:57 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.57 <LM25 0.57 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.57 <lM25 0.57 UGG

OIETHYl PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.24 <LM25 0.24 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.24 <LM25 0.24 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.24 <LM25 0.24 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.24 <LM25 0.24 UGG

DIMETHYL PHTHALATE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.063 <LM25 0.063 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.063 <LM25 0.063 UGG
34-SS-01 08/13/1991 34SS0101Y 0500 0.063 <LM25 0.063 UGG
34-SS'04 08/13/1991 34SS0401Y 0.500 0.063 <LM25 0.063 UGG

OITHIANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.065 <LM25 0.065 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.065 <LM25 0.065 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.065 <LM25 0.065 UGG
34-SS·-04 08/13/1991 34SS0401Y 0.500 0.065 <LM25 0.065 UGG

ENDOSUlFAN SULFATE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.2 <LM25 1.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.2 <LM25 1.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0500. 1.2 <lM25 1.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.2 <LM25 1.2 UGG

ENDRIN ALDEHYDE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.8 <LM25 1.8 UGG
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34-SA-D3 08/13/1991 34SA0301Y 1.500 1.8 <LM25 1.8 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.8 <LM25 1.8 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.8 <LM25 1.8 UGG

ENDR IN KETONE 34-SA-02 08/13/1991 34SA0201NR 1.500 0.28 *LM25 0_28 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.28 *lM25 0.28 .UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 0.2B *LM25 0.28 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 0.28 *LM25 0.28 . UGG

FlUORANTHENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.032 <lM25 0.032 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.032 <LM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <LM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.032 <LM25 0.032 UGG

FLUORENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0_065 <lM25 0.065 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 . 0.065 <lM25 0.065 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.065 <lM25 0.065 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.065 <LM25 0.065 UGG

HEXACHLOROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.08 <lM25 0.08 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.08 <lM25 0.08 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.08 <LM25 0.08 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.08 <LM25 0.08 UGG

HEXACHLOROBUTADIENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.97 <LM25 0.97 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.97 <LM25 0.97 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.97 <LM25 0.97 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.97 <LM25 0.97 UGG

HEXACHlOROCYClOPENTADIENE 34-SA-D2 08/13/1991 34SA0201Y 1.500 0.52 <lM25 0.52 UGG
34-SA-D3 08/13/1991 34SA0301Y 1.500 0.52 <LM25 0.52 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.52 <lM25 0.52 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.52 <LM25 0.52 UGG

HEXACHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.8 <lM25 1.8 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.8 <LM25 1.8 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.8 <LM25 1.8 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.8 <LM25 1.8 UGG

INDENO(1.2.3-C.DlPYRENE 34-SA-02 08/13/1991 34SA0201Y 1.500 2.4 <LM25 2.4 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 2.4 <LM25 2.4 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 2.4 <LM25 2.4 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 2.4 <LM25 2.4 UGG

ISOPHORONE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.39 <LM25 0.39 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.39 <LM25 0.39 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.39 <LM25 0_39 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.39 <lM25 0.39 UGG

MALATHION 34-SA-02 08/13/1991 34SA0201Y 1.500 0.18 <LM25 0.18 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.18 <LM25 0:18 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.18 <LM25 0.18 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.18 <LM25 0.18 UGG

MIREX 34-SA-02 08/1:1/1991 34SA0201Y 1.500 0.14 <lM25 0.14 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.14 <LM25 0.14 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.14 <LM25 O~ 14 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.14 <lM25 0.14 UGG

N-NITROSODI-N-PROPYlAMINE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.1 <lM25 1.1 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.1 <lM25 1.1 UGG
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34-SS-01 08/13/1991 34SS010lY 0.500 1.1 <LM25 1.1 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 1.1 <LM25 1.1 UGG

N-NITROSODIMETHYlAMINE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.46 <LM25 0.46 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.46 <LM25 0.46 UGG .
34-SS-01 08/13/1991 34SS0101Y 0.500 0.46 <LM25 0.46 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 0.46 <LM25 0.46 UGG

N-NITROSODIPHENYLAMINE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.29 <LM25 0.29 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.29 <LM25 0.29 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.29 <lM25 0.29 UGG
34-SS-04 08/H/1991 34SS0401Y 0.500 0.29 <LM25 0.29 UGG

NAPHTHALENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.74 <LM25 0.74 UGG
34-SA-03 08/13/1991 34SA030lY 1.500 0.74 <LM25 0.74 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.74 <LM25 0.74 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.74 <LM25 0.74 UGG

P-CHLOROPHENYLMETHYL SULFIDE 34-SA-02 08/13/1991 34SA020lY 1.500 0.097 <LM25 0.097 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.097 <LM25 0.097 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.097 <lM25 0.097 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.097 <LM25 0.097 UGG

P-CHLOROPHENYLMETHYL SULFONE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.066 <LM25 0.066 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.066 <LM25 0.066 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.066 <LM25 0.066 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.066 <LM25 0.066 UGG

P-CHLOROPHENYLMETHYL SULFOXIDE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.32 <LM25 0.32 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.32 <LM25 0.32 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.32 <LM25 0.32 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.32 <LM25 0.32 UGG

PARATHION 34-SA-02 08/13/1991 34SA0201Y 1.500 1.7 <LM25 1.7 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.7 <LM25 1.7 UGG
34-SS-01 08/13/1991 34SS0i01Y 0.500 1.7 <LM25 1.7 UGG
34-$S-04 08/13/1991 34SS0401Y 0.500 1.7 <LM25 1.7 UGG

PENTACHLOROPHENOL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.76 <LM25 0.76 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.76 <LM25 0.76 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.76 <LM25 0.76 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.76 <LM25 0.76 UGG

PHENANTHRENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.032 <LM25 0.032 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.032 <LM25 0.032 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.032 <LM25 0.032 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.265 =LM25 0.032 UGG

PHENOL 34-SA-02 08/13/1991 34SA020lY 1.500 0.052 <LM25 0.052 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.052 <LM25 0.052 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.052 <LM25 0.052 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 0.052 <LM25 0.052 UGG

PYRENE 34-SA-02 08/13/1991 34SA020lY 1.500 0.083 <LM25 . 0.083 UGG
. 34-SA-03 08/13/1991 34SA0301Y 1.500 0.083 <LM25 0.083 UGG

34-SS-01 08/13/1991 34S$0101Y 0.500 0.083 <LM25 0.083 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.304 =LM25 0.083 UGG

SUPONA/2-CHLORO-1-(2,4-DICHLOR 34-SA-02 08/13/1991 34SA0201Y 1.500 0.92 <LM25 0.92 UGG
34-SA-03 08/13/1991 34SA030lY 1.500 0.92 <lM25 0.92 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.92 <LM25 0.92 UGG
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34-SS-04 OB/13/1991 34SS0401Y 0.500 0.92 <lM.25 0.92 UGG

VAPONA 34-SA-02 08/13/1991 34SA0201Y 1.500 0.068 <LM25 0.068 UGG
34-SA-03 OB/13/1991 34SA0301Y 1.500 0.068 <lM25 0.068 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.068 <LM25 0.06B UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.068 <LM25 0_068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 34-SA-02 08/13/1991 34SA0201Y 1.500 0.5 <LM23 0_5 UGG
34-SA-03 . 08/13/1991 34SA0301Y 1.500 ,0.5 <LM23 0.5 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 .0.5 <LM23 0.5 UGG
34-SS-04 08/13/1991 34ssiJ401Y 0.500 0.5 <lM23 0.5 UGG

1,1,1-TRICHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.2 <lM23 0.2 UGG
34-SA-03 OB/13/1991 34SA0301Y 1.500 0.2 <LM23 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <LM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.2 <LM23 0.2 UGG

1,1,2,2 w TETRACHlOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.2 <LM23 0.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.2 <LM23 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <lM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.2 <LM23 0.2 UGG

1,1,2-TRICHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.33 <LM23 0.33 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.33 <LM23 0.33 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.33 <LM23 0.33 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.33 <LM23 0.33 UGG

1,1-0ICHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.49 <LM23 0;49 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.49 <LM23 0.49 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.49 <LM23 0.49 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.49 <LM23 0.49 UGG

1, 1-DICHLOROETHYLENE/1, 1-DICHL 34-SA-02 08/13/1991 34SA0201Y 1.500 0.27 <LM23 0.27 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.27 <LM23 0.27 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.27 <LM23 0.27 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.27 <LM23 0.27 UGG

1,2-DICHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.32 <LM23 0.32 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.32 <LM23 0.32 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.32 <lM23 0.32 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.32 <LM23 0.32 UGG

1,2-DICHLOROETHENES/1,2-0ICHLO 34-SA-02 08/13/1991 34SA0201Y 1.500 0.32 <lM23 0.32 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.32 <LM23 0.32 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.32 <LM23 0.32 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.32 <LM23 0.32 UGG

1,2-DICHLOROPROPANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.53 <LM23 0.53 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.53 <LM23 0.53 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.53 <LM23 0.53 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.53 <LM23 0.53 UGG

1,3-DICHLOROBENZENE 34-SA-02 08/13/1991 34SA0201N 1.500 0.042 <LM25 0.042 UGG
34SA0201Y 1.500 0.14 <LM23 0.14 UGG

34-SA-03 08/13/1991 34SA0301N 1.500 0.042 <lM25 0,042 UGG
34SA0301Y 1.500 0.14 <LM23 0.14 UGG

34-SS-01 08/13/1991 34SS0101N 0.500 0.042 <LM25 0.042 UGG
34SS0101Y 0.500 0.14 <lM23 0.14 UGG

34-SS-04 08/13/1991 34SS0401N 0.500 0.042 <lM25 0.042 UGG
34SS0401Y 0.500 0.14 <LH23 0.14 UGG
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1.3-DICLOROPROPANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.2 <LM23 0.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.2 <LM23 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <LM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.2 <LM23 0.2 UGG

l,3-DIMETHYLBENZENE/M·XYLENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.23 <LM23 0.23 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.23 <LM23 0.23 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.23 <LM23 0.23 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.23 <LM23 0.23 UGG

ACETIC ACID, VINYL ESTER/VINYL 34-SA-02 08/13/1991 34SA0201NR 1.500 1.0 *LM23 1.0 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.0 *lM23 1.0 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 1.0 *LM23 1.0 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.0 *LM23 1.0 UGG

ACETONE 34-SA-02 08/13/1991 34SA0201Y 1.500 3.3 <LM23 3.3 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 3.3 <LM23 3.3 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 3.3 <LM23 3.3 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 3.3 <LM23 3.3 UGG

ACRYLON ITRI LE 34-SA-02 08/13/1991 34SA0201Y 1.500 2.0 <LM23 2.0 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 2.0 <LM23 2.0 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 2.0 <LM23 2.0 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 2.0 <LM23 2.0 UGG

BENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.1 <LM23 0.1 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.1 <LM23 0.1 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.1 <LM23 0.1 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.1 <LM23 0.1 UGG

BROMODICHLOROMETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.2 <LM23 0.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.2 <LM23 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <LM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.2 <LM23 0.2 UGG

BROMOFORM 34-SA-02 08/13/1991 34SA0201Y 1.500 0.2 <LM23 0.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.2 <LMZ3 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <LM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0;2 <LM23 0.2 UGG

BROMOMETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.26 <LM23 0.26 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.26 <LM23 0.26 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.26 <LM23 0.26 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.26 <LM23 0.26 UGG

CARBON OISULFIOE 34-SA-02 08/13/1991 34SA0201NR 1.500 0.6 *LM23 0.6 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.6 *LM23 0.6 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 0.6 *LM23 0.6 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 0.6 *LM23 0.6 UGG

CARBON TETRACHLORIDE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.31 <LM23 0.31 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.31 <LM23 0.31 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.31 <LM23 0.31 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.31 <LM23 0.31 UGG

CHLORFORM 34-SA-02 08/13/1991 34SA0201Y 1.500 0.24 <LM23 0.24 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.24 <LM23 0.24 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.24 <LM23 0.24 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.24 <LM23 0.24 UGG

CHLOROBENZENE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.1 <LM23 0.1 UGG
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34-SA-D3 DB/13/1991 34SA0301Y 1.500 0.1 <LM23 0.1 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.1 <LM23 0.1 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.1 <LM23 0.1 UGG

CHLOROETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.64 <LM23 0.64 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.64 <LM23 0.64 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.64 <LM23 0.64 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.64 <LM23 0.64 UGG

CHLOROETHANE/VINYL CHLORIDE 34-SA-02 08/13/1991 34SA0201Y 1.500 1.8 <LM23 1.8 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 1.8 <LM23 1.B UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 1.8 <LM23 1.8 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 1.8 <lM23 1.8 UGG

CHLOROMETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.96 <LM23 0.96 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.96 <LM23 0.96 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.96 <LM23 0.96 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.96 <LM23 0.96 UGG

CIS-l,3-DICHLOROPROPYLENE/CIS- 34-SA-02 08/13/1991 34SA0201NR 1.500 0.6 *LM23 0.6 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.6 *LM23 0_6 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 0.6 *LM23 0.6 UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 0.6 *lM23 0.6 UGG

DIBROMOCHlOROMETHANE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.25 <LM23 0.25 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.25 <LM23 0.25 UGG
34-SS-01 08/13/1991 34SS010lY 0.500 0.25 <LM23 0.25 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 34-SA-02 08/13/1991 34SA0201Y 1.500 O.Z <LMZ3 0.2 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.2 <LM23 0.2 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.2 <LM23 0.2 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.2 <LM23 0.2 UGG

ETHYLBENZENE 34-SA'02 08/13/1991 34SA0201Y 1.500 0.19 <LM23 0.19 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.19 <LM23 0.19 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.19 <LM23 0.19 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXANO 34-SA-02 08/13/1991 34SA0201NR 1.500 1.0 *LM23 1.0 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 1.0 *LM23 1.0 UGG
34-SS-01 08/13/1991 34SS0101NR 0.500 1.0 *LM23 i.o UGG
34-SS-04 08/13/1991 34SS0401NR 0.500 1.0 *LM23 1.0 UGG

METHYLENE CHLORIDE 34-SA-02 08/13/1991 34SA0201Y 1.500 4.4 <lM23 4.4 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 4.4 <lM23 4.4 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 4.4 <LM23 4.4 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 4.4 <LM23 4.4 UGG

METHYLETHYL PHENOL/METHYLETHYL 34-SA-02 08/13/1991 34SA020lY 1.500 4.3 <LM23 4.3 UGG
34-SA-03 OB/13/1991 34SA0301Y 1.500 4.3 <LM23 4.3 UGG
34-SS-01 OB/13/1991 34SS0101Y 0.500 4.3 <LM23 4.3 UGG

·34-SS-04 08/13/1991 34SS0401Y 0.500 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 34-SA-02 08/13/1991 34SA0201Y 1.500 0.63 <LM23 0.63 UGG

34-SA-03 08/13/1991 34SA0301Y 1.500 0.63 <lM23 0.63 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.63 <LM23 0.63 UGG
34-SS-D4 08/13/1991 34ss0401Y 0.500 0.63 <LM23 0.63 UGG

STYRENE 34-SA-02 08/13/1991 34SA0201NR 1.500 0.6 *LM23 0.6 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.6 *LM23 0_6 UGG
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14-SS-01 08/13/1991 14SS0101NR 0.500 0.6 *LM21 0.6 UGG
14-SS-04 08/13/1991 14SS0401NR 0.500 0.6 *LM21 0.6 UGG

TETRACHLOROETHYLENE/TETRACHLOR 14-SA-02 08/13/1991 14SA0201Y 1.500 0.16 <LM21 0.16 UGG
14-SA-Ol 08/13/1991 14SA0101Y 1.500 0.16 <LM23 0.16 UGG
14-SS-01 08/13/1991 34SS0101Y 0.500 0.16 <LM23 0.16 UGG
14-SS-04 08/13/1991 34SS0401Y 0.500 0.16 <LM23 0,16 UGG

TOLUENE 34-SA-02 08/13/1991 34SA020lY 1.500 0.1 <LM23 0.1 . UGG
14-SA-03 08/13/1991 34SA030lY 1.500 0.1 <LM23 0.1 UGG .
34-SS-01 08/13/1991 34SS0101Y 0.500 0.1 <LM23 0.1 UGG
14-SS-04 08/13/1991 34SS0401Y 0.500 0.1 <LM23 0.1 UGG

TRANS-l,l-0ICHLOROPROPENE 34-SA-02 08/13/1991 34SA0201NR 1.500 0.6 *LM23 0.6 UGG
34-SA-03 08/13/1991 34SA0301NR 1.500 0.6 *LM23 0.6 UGG
14-SS-01 08/13/1991 34SS0101NR 0.500 0.6 *LM23 0.6 UGG
14-SS-04 08/13/1991 34SS0401NR 0.500 0.6 *LM23 0.6 UGG

TRICHLOROETHYLENE/TRtCHLOROETH 34-SA-02 08/13/1991 34SA020lY 1.500 0.23 <LM23 0.23 UGG
14-SA-Ol 08/13/1991 34SA0301Y 1.500 0.23 <LM23 0.23 UGG
14-SS-01 08/13/1991 34SS0101Y 0.500 0.23 <LM23 0.23 UGG
34-SS-04 08/13/1991 34SS0401Y 0.500 0.21 <LM23 0.23 UGG

TRICHLOROFLUOROMETHANE 34-SA-02 08/11/1991 34SA0201Y 1.500 0.23 <LM23 0.23 UGG
34-SA-03 08/13/1991 34SA0301Y 1.500 0.23 <LM23 0.23 UGG
34-SS-01 08/13/1991 34SS0101Y 0.500 0.23 <LM23 0.23 UGG
34-SS-04 08/13/1991 34SS040lY 0.500 0.23 <LM23 0.23 UGG

XYLENES 34-SA-02 08/13/1991 34SA0201Y 1.500 0.78 <LM23 0.78 UGG
14-SA-Ol 08/13/1991 34SA0301Y 1.500 0.78 <LM23 0.78 UGG
14-SS-01 08/13/1991 34SS0101Y 0.500 0.78 <LM23 0.78 UGG
14-SS-04 08/13/1991 34SS0401Y 0.500 0.78 <LM23 0.78 UGG
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IAAP35 SO EXPLOSIVES 1.3.5-TRINITROBENZENE 35-S0-04 08/12/1991 35S00401Y 0.300 2.1 <LW02 2.09 UGG

35S00402YO 0.300 2.1 <LW02 2.09 UGG
35-S0-05 08/12/1991 35S00501Y 0.300 2.1 <LW02 2.09 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 2.1 <LW02 2.09 UGG

1,3-0INITROBENZENE 35-S0-04 08/12/1991 35S00401Y 0.300 0.59 <LW02 0.59 UGG
35S00402YO 0.300 4.3 =LW02 0.59 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.59 . <lW02 0.59 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.59 <LW02 0.59 UGG

2,4,6-TNT 35-S0-04 08/12/1991 35S00401Y 0.300 1.9 <lW02 1.92 UGG
35S00402YO 0.300 1.9 <LW02 1.92 UGG

35-S0-05 08/12/1991 35S0050lY 0.300 1.9 <lW02 1.92 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 1.9 <lW02 1.92 UGG

2.4-0INITROTOLUENE 35-S0-04 08/12/1991 35S00401Y 0.300 0.42 <LW02 0.42 UGG
35S00402YO 0.300 0.42 <LW02 0.42 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.42 <lW02 0.42 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.42 <LW02 0.42 UGG

2,6-0INITROTOLUENE 35-S0-04 08/12/1991 35SD0401Y 0.300 0.4 <LW02 0.4 UGG
35S00402YO 0.300 0.4 <LW02 0.4 UGG

35-S0-05 08/12/1991 35S0050lY 0.300 0.4 <LW02 0.4 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.4 <LW02 0.4 UGG

HMX 35-S0-04 08/12/1991 35S00401Y 0.300 1.3 <LW02 1.27 UGG
35S00402YO 0_300 1.3 <LW02 1.27 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 1.3 <LW02 1.27 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 1.3 <lW02 1.27 UGG

NITROBENZENE 35-S0-04 08/12/1991 35S00401Y 0_300 0.42 <LW02 0.42 UGG
35S00402YO 0.300 0.42 <LW02 0_42 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.42 <lW02 0.42 UGG
35-S0-06 08/12/1991 35S0060lY 0.300 0.42 <LW02 0.42 UGG

ROX 35-S0-04 08/12/1991 35S00401Y 0.300 0.98 <lW02 0.98 UGG
35S00402YO 0.300 0.98 <LW02 0.98 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.98 <lW02 0.98 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.98 <LW02 0.98 UGG

TETRYL 35-S0-04 08/12/1991 35S00401Y 0.300 0.25 <lW02 0.25 UGG
35S00402YO 0.300 0.25 <LW02 0.25 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.25 <LW02 0.25 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.25 <LW02 0.25 UGG

METALS ANTIMONY 35-S0-04 08/12/1991 35S00401Y 0.300 19.6 <JS12 19.6 UGG
35S00402YO 0.300 19.6 <JS12 19.6 UGG

35-S0.-05 08/12/1991 35S00501Y 0.300 19.6 <JS12 19.6 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 19.6 <JS12 19.6 UGG

ARSENIC 35-S0-04 08/12/1991 35S00401Y 0.300 4.0 =B9 2.5 UGG
35S00402YO 0.300 5_73 =B9 2.5 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 5.23 =B9 2.5 UGG
35-S0-06 08/12/1991 35S0060lY 0.300 4.13 =B9 2.5 UGG

BARIUM 35-S0-04 08/12/1991 35S00401Y 0.300 534.0 =JS12 3.29 UGG
35S00402YO 0.300 549.0 =JS12 3_29 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 176.0 =JS12 3.29 UGG
35'SO-06 08/12/1991 35S00601Y 0.300 171.0 =JS12 3.29 UGG

BERYlLIUM 35-S0-04 08/12/1991 35S00401Y 0.300 0.902 =JS12 0.427 UGG

PAGE 367



lAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
SWMU MEDIA GROUP COMPOUND ID DATE SAMPLE 10 DEPTH VALUE METHOO CRL UNITS

---
35S00402YO 0.300 2.94 =JS12 0.427 UGG

35-S0-05 08/1211991 35S00501Y 0.300 0.799 =JS12 0.427 UGG
35'SO-06 08/1211991 35S00601Y 0.300 0.774 =JS12 0.427 UGG

CADM1UM 35'SO-04 08/1211991 35S00401Y 0.300 1.2 <JS12 1.2 UGG .
35S00402YO 0.300 1.2 <JS12 1.2 UGG

35·SO·05 08/1211991 35S00501Y 0.300 1.2 <JS12 1.2 UGG
35-S0-06 . 08/1211991 35S00601Y 0.300 .1.2 <JS12 1.2 UGG

CHROMIUM 35-S0-04 08/1211991 35S00401Y 0.300 27.2 =JS12 1.04 UGG
35S00402YO 0.300 31.0 =JS12 1.04 UGG

35-S0-05 . 08/1211991 35S00501Y 0.300 23.1 =JS12 1.04 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 22.0 =JS12 1.04 UGG

COPPER 35-S0-04 08/12/1991 35S00401Y 0.300 197.0 =JS12 2.84 UGG
35S00402YO 0.300 344.0 =JS12 2.84 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 14.1 =JS12 2.84 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 17.3 =JS12 2.84 UGG

LEAD 35-S0-04 08/1211991 35S00401Y 0.300 55.0 =J021 0.467 UGG
35S00402YO 0.300 54.0 =J021 0.467 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 28.0 =J021 0.467 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 20.0 =J021 0.467 UGG

MERCURY 35-S0-04 08/1211991 35S00401Y 0.300 0.073 =Y9 0.05 UGG
35S00402YO 0.300 0.05 <Y9 0.05 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.05 <Y9 0.05 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.05 <Y9 0.05 UGG

NICKEL 35-S0-04 08/12/1991 35S00401Y 0.300 32.6 =JS12 2.74 UGG
35S00402YO 0.300 . 15.3 =JS12 2.74 UGG

35-S0-05 08/1211991 35S00501Y 0.300 14.5 =JS12 2.74 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 15.5 =JS12 2.74 UGG

SELENIUM 35-S0-04 08/12/1991 35S00401Y 0.300 0.449 <J020 0.449 UGG
35S00402YO 0.300 0.449 <J020 0.449 UGG

35-S0-05 08/1211991 35S00501Y 0.300 0.449 <J020 0.449 UGG
~ 35-S0-06 08/1211991 35S00601Y 0.300 0.449 <J020 0.449 UGG

SIlVER 35-S0-04 08/1211991 35S00401Y 0.300 0.803 <JS12 0.803 UGG
35S00402YO 0.300 0.803 <JS12 0.803 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.803 <JS12 0.803 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.803 <JS12 0.803 UGG

THALLIUM 35-S0-04 08/12/1991 35S00401Y 0.300 34.3 <JS12 34.3 UGG
35S00402YO 0.300 34.3 <JS12 34.3 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 34.3 <JS12 34.3 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 34.3 <JS12 34.3 UGG

ZINC 35-S0-04 08/12/1991 35S00401Y 0.300 141.0 =JS12 2.34 UGG
35S00402YO 0.300 104.0 =JS12 2.34 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 55.6 =JS12 2.34 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 63.6 =JS12 2.34 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 35-S0-04 08/12/1991 35S00401Y 0.300 0.5 <LM23 0.5 UGG
35S00402YO 0.300 0.5 <LM23 0.5 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.5 <I.M23 0.5 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.5 <LM23 0.5 UGG

1,1,1-TRICHLOROETHANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.2 <LM23 0.2 UGG
35S00402YO 0.300 0.2 <LM23 0.2 UGG
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35-S0-05 08/12/1991 35S00501Y 0.300 0.2 <LM23 0.2 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.2 <LM23 0.2 UGG

1,1.2.2-TETRACHLOROETHANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.2 <LM23 0.2 UGG
35S00402YO 0.300 0.2 <LM23 0.2 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.2 <LM23 0.2 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.2 <LM23 0.2 UGG

1.1.2-TRICHLOROETHANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.33 <LM23 0.33 UGG
35S00402YO 0.300 0.33 <LM23 0.33 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.33 <LM23 0.33 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.33 <LM23 0.33 UGG

1.1-0ICHLOROETHANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.49 <LM23 0.49 UGG
35S00402YO 0.300 0.49 <LM23 0_49 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.49 <LM23 0.49 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.49 <LM23 0.49 UGG

1.1-0ICHLOROETHYLENE/1.1-0ICHL 35-S0-04 08/12/1991 35S00401Y 0.300 0.27 <LM23 0.27 UGG
35S00402YO 0.300 0.27 <LM23 0.27 UGG

35-S0-05 08/12/1991 35S00501Y 0_300 0.27 <LM23 0.27 UGG
35-S0-06 08/12/1991 35S00601Y 0_300 0.27 <LM23 0.27 UGG

1,2~DICHLOROETHANE 35-S0-04 08/12/1991 35SD0401Y 0.300 0.32 <LM23 0_32 UGG
35S00402YO 0.300 0.32 <LM23 0.32 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.32 <LM23 0.32 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.32 <LM23 0.32 UGG

1.2-0ICHLOROETHENES/1.2-0ICHLO 35-S0-04 08/12/1991 35S00401Y 0.300 0.32 <LM23 0.32 UGG
35S00402YO 0.300 0.32 <LM23 0.32 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.32 <LM23 0.32 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.32 <LM23 0.32 UGG

1.2-0ICHLOROPROPANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.53 <LM23 0.53 UGG
35SD04D2YD 0.300 0.53 <LM23 0.53 UGG

35-S0-05 08/12/1991 35S0D5D1Y 0.300 0.53 <LM23 0.53 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.53 <LM23 0.53 UGG

1,3-DICHLOROBENZENE 35-S0-04 08/12/1991 35SD0401Y 0.300 0.14 <LM23 0.14 UGG
35SD0402YD 0.300 0.14 <LM23 0.14 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.14 <LM23 0.14 UGG
35-S0-06 08/12/1991 35SD0601Y 0.300 0.14 <LM23 0.14 UGG

1.3-0ICLOROPROPANE 35-S0-04 08/12/1991 35S00401Y 0.300 0.2 <LM23 0.2 UGG
35S00402YO 0.300 0.2 <LM23 0.2 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.2 <LM23 0.2 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.2 <LM23 0.2 UGG

1.3-0IMETHYLBEN2ENE/M-XYLENE 35-S0-04 08/12/1991 35S00401Y 0.300 0.23 <LM23 0.23 UGG
35S00402YO 0.300 0.23 <LM23 0.23 UGG

35-S0-05 08/12/1991 35S00501Y 0.300 0.23 <LM23 0.23 UGG
35-S0-06 08/12/1991 35S00601Y 0.300 0.23 <LM23 0.23 UGG

ACETIC ACID. VINYL ESTER/VINYL 35-S0-04 08/12/1991 35S00401NR 0.300 1.0 *LM23 1.0 UGG
35S00402NR 0_300 1.0 *LM23 1.0 UGG

35-S0-05 08/12/1991 35S00501NR 0.300 1.0 *LM23 1.0 UGG
35-S0-06 08/12/1991 35S00601NR 0.300 1.0 *LM23 1.0 UGG

ACETONE 35-s0-04 08/12/1991 35S00401Y 0.300 3.3 <LM23 3.3 UGG
35S00402YO 0.300 3_3 <LM23 3_3 UGG

35-SD~05 08/12/1991 35S00501Y 0.300 3.3 <LM23 3.3 UGG
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3S-S0-06 08/12/1991 3SSD0601Y 0.300 3.3 <LM23 3.3 UGG

ACRYLON ITR ILE 3S-SD-04 08/12/1991 3SS00401Y 0.300 2.0 <LM23 2.0 UGG
3SSD0402YD 0.300 2.0 <LM23 2.0 UGG

3S-S0-0S 08/12/1991 35S00S0lY 0.300 2.0 <LM23 2.0 UGG
3S-SD-06 08/12/1991 35SD0601Y 0.300 2.0 <LM23 2.0 UGG

BENZENE 35-SD-04 08/12/1991 35SD0401Y 0.300 0.1 <LM23 0.1 UGG
35S00402YO 0.300 0.1 <LM23 0.1 UGG

3S-S0-0S 08/12/1991 35S00S0lY 0.300 0_1 <LM23 0.1 UGG
35-S0-06 08/12/1991 35SD0601Y 0.300 0.1 <LM23 0.1 UGG

BROMOO ICHLOROMETHANE 35-SD-04 08/12/1991 35SD0401Y 0.300 0.2 <LM23 0.2 UGG
35SD0402YD 0.300 0.2 <LH23 0.2 UGG

35-SD-OS 08/12/1991 35SDOS01Y 0.300 0.2 <LM23 0.2 UGG
3S-SD-06 08/12/1991 35SD0601Y 0.300 0.2 <LM23 ~.2 UGG

BROMOFORM 35-SD-04 08/12/1991 35SD0401Y 0.300 0.2 <LM23 0.2 UGG
35SD0402YD 0.300 0.2 <LM23 0.2 UGG

3S-SD-OS 08/12/1991 35SDOS01Y 0.300 0.2 <LM23 0.2 UGG
3S-SD-06 08/12/1991 35SD0601Y 0.300 0.2 <LM23 0.2 UGG

BROMOMETHANE 3S-SD-04 08/12/1991 35SD0401Y 0.300 0.26 <LM23 0.26 UGG
35s00402YD 0.300 0.26 <LM23 0.26 UGG

35-SD-05 08/12/1991 35S00501Y 0.300 0.26 <LM23 0.26 UGG
35-SD-06 08/12/1991 35S00601Y 0.300 0.26 <LM23 0.26 UGG

CARBON DISULFIDE 3S-SD-04 08/12/1991 3SSD0401NR 0.300 0.6 *LM23 0.6 UGG
35SD0402NR 0.300 0.6 *LM23 0.6 UGG

3S-SD-OS 08/12/1991 35SDOS01NR 0.300 0.6 *LM23 0.6 UGG
3S-SD-06 08/1211991 35SD0601NR 0.300 0.6 *LM23 0.6 UGG

CARBON TETRACHLORIDE 35-SD-04 08/12/1991 35S00401Y 0.300 0.31 <LM23 0.31 UGG
35SD0402YD 0.300 0.31 <LM23 0.31 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0.31 <LM23 0.31 UGG
35-SD-06 08/1211991 3SSD0601Y 0.300 0.31 <LM23 0.31 UGG

CHLDRFORM 35-SD-04 08/12/1991 35SD040lY 0.300 0.24 <LM23 0.24 UGG
3SSD0402YD 0.300 0.24 <LM23 0.24 UGG

35-SD-OS 08/12/1991 35SD050lY 0.300 0.24 <LM23 0.24 UGG
3S-SD-06 08/1211991 3SSD0601Y 0.300 0.24 <LM23 0.24 UGG

CHLOR08ENZENE 35-SD-04 08/12/1991 35SD0401Y 0.300 0.1 <LM23 0.1 UGG
3SS00402YD 0.300 0.1 <LM23 0.1 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0.1 <LM23 0.1 UGG
35-SD-06 08/12/1991 35SD0601Y 0.300 0.1 <LM23 0.1 UGG

CHLOROETHANE 3S-SD-04 08/12/1991 35sD0401Y 0.300 0.64 <LM23 0.64 UGG
35SD0402YD 0.300 0.64 <LM23 0.64 UGG

3S-SD-OS 08/12/1991 35SDOSOlY 0.300 0.64 <LM23 0.64 UGG
35'SD-06 08/12/1991 35SD0601Y 0.300 0.64 <LM23 0.64 UGG

CHLOROETHANE/VINYL CHLORIDE 3S-SD-04 08/12/1991 35S00401Y 0.300 1.8 <LM23 1.8 UGG
3SSD0402YD 0.300 1.8 <LM23 1.8 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 1.8 <LM23 1.8 UGG
3S-SD-06 08/12/1991 35SD0601Y 0.300 1.8 <LM23 1.8 UGG

CHLOROMETHANE 35-SD-04 08/12/1991 35sD0401Y 0.300 0.96 <LM23 0.96 UGG
3SSD0402YD 0.300 0.96 <LM23 0.96 UGG

3S-SD-05 08/12/1991 3SSD050lY 0.300 0.96 <LM23 0.96 UGG
3S-SD-06 08/12/1991 35SD060lY 0.300 0.96 <LM23 0.96 UGG
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CIS-l.3-DICHlOROPROPtLENE/CIS- 35-50-04 D8/12/1991 35SDD4D1NR 0.300 0.6 *lM23 0.6 UGG

35SD0402NR 0.300 0.6 *LM23 0.6 UGG
35-SD-05 08/12/1991 35SD0501NR 0.300 0.6 *LM23 0.6 UGG
35-SD-06 08/12/1991 35SD0601NR 0.300 0.6 *LM23 0.6 UGG

DIBROMOCHlOROMETHANE 35-SD-04 08/12/1991 35SD0401Y 0.300 0.25 <LM23 0.25 UGG
35SD0402YD 0.300 0.25 <LM23 0.25 UGG

35-SD-05 08/12/1991 35S00501Y 0.300 0.25 <LM23 0.25 UGG
35-SD-06 08/12/1991 35SD0601Y 0.300 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 35-SD-04 D8/12/1991 35SD0401Y 0.300 0.2 <LM23 0.2 UGG
35SD0402YD 0.300 0.2 <LM23 0.2 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0.2 <LM23 0.2 UGG
35-SD-06 08/12/1991 35SD0601Y 0.300 D.2 <LM23 0.2 UGG

ETHYLBENZENE 35-SD-04 D8/12/1991 35SD04D1Y 0.300. 0.19 <LM23 0.19 UGG
35SDD402YD D.30D 0.19 <LM23 D.19 UGG

35-SD-05 08/12/1991 35SDD501Y 0.3DD 0.19 <LM23 0_19 UGG
35-SD-06 08/12/1991 35SD0601Y 0.3DD 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXAND 35-SD-04 08/12/1991 35SD0401NR 0.30D 1.0 *LM23 1.0 UGG
35SDD402NR 0.3DD 1.0 *lM23 1.D UGG

35-SD-05 D8/12/1991 35SDD501NR D.300 1.D *lM23 1.D UGG
35-SD-06 D8/12/1991 35SD0601NR D.3DO 1.0 *LM23 1.0 UGG

METHYLENE CHLORIDE 35-SD-04 D8/12/1991 35SD0401Y 0.300 4.4 <LH23 4.4 UGG
35SD0402YD 0_300 4.4 <LM23 4.4 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 4.4 <LH23 4.4 UGG
35-SD-06 08/12/1991 35SD0601Y 0.300 4.4 <LM23 4.4 UGG

METHYLETHYL PHENOL/HETHYLETHYL 35-SD-04 08/12/1991 35SD0401Y 0.30D 4.3 <LM23 4.3 UGG
35SD0402YD 0.300 4.3 <LM23 4.3 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 4.3 <LM23 4.3 UGG
35-SD-06 D8/1211991 35SD0601Y D.300 4.3 <LM23 4.3 UGG

METHYLISOBUTYL KETONE 35-SD-04 D8/12/1991 35SDD401Y 0.300 0.63 <LM23 0.63 UGG
35SDD402YD 0.300 0.63 <LM23 0.63 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0.63 <LM23 0.63 UGG
35-SD-06 08/12/1991 35SD0601Y 0.300 0.63 <LM23 0.63 UGG

STYRENE 35-SD-04 08/12/1991 35SD0401NR 0.300 0.6 *LM23 0.6 UGG
35SD0402NR 0.300 0.6 *lM23 0_6 UGG

35-SD-05 08/12/1991 35SD0501NR 0.300 0_6 *LM23 0.6 UGG
35-SD-06 08/1211991 35SD0601NR 0.300 0.6 *lM23 0.6 UGG

TETRACHLOROETHYLENE/TETRACHLOR 35-SD-04 08/12/1991 35SD0401Y 0.300 D.16 <LM23 0_16 UGG
35SD0402YD 0.300 0.16 <LM23 0.16 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0.16 <lM23 0.16 UGG
35-SD-06 08/12/1991 35SD0601Y 0_300 0.16 <lM23 0.16 UGG

TOLUENE 35-SD-04 08/12/1991 35SD0401Y 0.300 0.1 <lM23 0.1 UGG
35SD0402YD 0_300 0.1 <LM23 0.1 UGG

35-SD-05 08/12/1991 35SD0501Y 0.300 0_1 <LM23 0.1 UGG
35-SD-06 D8/12/1991 35SDD6D1Y 0.300 0_1 <lM23 0.1 UGG

TRANS-l,3-DICHLOROPROPENE 35-SD-D4 08/12/1991 35SD0401NR 0.300 0.6 *LH23 0.6 UGG
35SD0402NR 0_300 0.6 *LM23 0.6 UGG

35-SD-05 08/12/1991 35SD0501NR 0_300 0.6 *LM23 0.6 UGG
35-SD-06 08/12/1991 35SD0601NR 0.30D 0.6 *LM23 0.6 UGG

TRICHLOROETHYlENE/TRICHlOROETH 35-50-04 D8/12/1991 35SD0401Y 0.300 0_23 <lM23 0.23 UGG
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35-SA-02 08/13/1991 35SA0201Y 1.500 19.6 <JS12 19.6 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 19.6 <JS12 19.6 UGG

ARSENIC 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 6.37 =B9 2.5 UGG
35SAOI02Y 1.200 12.8 =B9 2.5 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 3.46 =B9 2;5 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 6.98 =B9 2.5 UGG

BARIUM 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 248.0 =JS12 3.29 UGG
35SAOI02Y 1.200 32,000.0 =JS12 3_29 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 368.0 =JS12 3_29 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 608.0 =JS12 3.29 UGG

BERYlLIUM 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 0.839 =JS12 0.427 UGG
35SAOI02Y 1.200 0.626 =JS12 0.427 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.682 =JS12 0.427 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.766 =JS12 0.427 UGG

CADMIUM 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 1..2 <JS.12 1.2 UGG
35SAOI02Y 1.200 13.9 =JS12 1.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 1.2 <JS12 1.2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 1.2 <JS12 1.2 UGG

CHROMIUM 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 28.1 =JS12 1.04 UGG
35SAOI02Y 1.200 213.0 =JS12 1.04 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 18.2 =JS12 1.04 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 29.4 =JS12 1.04 UGG

COPPER 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 32.7 =JS12 2.84 UGG
35SAOI02Y 1.200 27,000.0 =JS12 2_84 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 35.9 =JS12 2_84 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 187.0 =JS12 2.84 UGG

LEAD 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 16.0 =J021 0.467 UGG
35SAOI02Y 1.200 1,800.0 =J021 0.467 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 63.0 =J021 0.467 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 48.0 =J021 0.467 UGG

MERCURY 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 0.062 =Y9 0.05 UGG
35SAOI02Y 1.200 1.04 =Y9 0.05 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.071 =Y9 0.05 UGG
35-SS-03 08/1211991 35SS0301Y 0.500 0.078 =Y9 0.05 UGG

NICKEL 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 18.9 =JS12 2.74 UGG
35SAOI02Y 1.200 511.0 =JS12 2.74 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 10.6 =JS12 2.74 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 21.8 =JS12 2.74 UGG

SELENIUM 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 0.449 <JD20 0.449 UGG
35SAOI02Y 1.200 0.449 <JD20 0.449 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.449 <JD20 0.449 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.449 <J020 0_449 UGG

SILVER 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 0.803 <JS12 0.803 UGG
35SAOI02Y 1.200 11.3 =JS12 0.803 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0_803 <JS12 0.803 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 1.1 =JS12 0.803 UGG

THALLIUM 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 34.3 <JS12 34.3 UGG
35SAOI02Y 1.200 34.3 <J512 34_3 UGG

35·SA-02 08/13/1991 35SA0201Y 1.500 34.3 <JS12 34.3 UGG
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35-SS-03 08/12/1991 35SS0301Y 0.500 34.3 <JS12 34.3 UGG

2INC 35-SA-Ol 08/12/1991 35SA0101Y 0.500 64.2 =JS12 2.34 UGG
35SA0102Y 1.200 18,000.0 =JS12 2.34 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 58.9 =JS12 2.34 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 241.0 =JS12 2.34 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 35-SA-01 08/12/1991 35SA0101Y 0.500 0.5 <LM23 0.5 UGG
35SA0102Y 1.200 0.5 <LM23 0.5 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.5 <LM23 0.5 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.5 <LM23 0.5 UGG

1,1,1-TRICHLOROETHANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.2 <LM23 0.2 UGG
35SA0102Y 1.200 0.2 <lM23 0.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.2 <LH23 0.2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.2 <lM23 0.2 UGG

1,1,2,Z-TETRACHlOROETHANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.2 <lM23 0.2 UGG
35SA0102Y 1.200 0.2 <LM23 0.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.2 <LM23 0.2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.2 <LM23 0.2 UGG

1.1.2-TRICHLOROETHANE 35-SA-01 08/12/1991 35SA0101Y 0.500 0.33 <LM23 0.33 UGG
35SA0102Y 1.200 0.33 <LM23 0.33 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.33 <LM23 0.33 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.33 <LM23 0.33 UGG

1,1-DICHLOROETHANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.49 <LM23 0.49 UGG
35SA0102Y 1.200 0.49 <LM23 0.49 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.49 <lM23 0.49 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.49 <LM23 0.49 UGG

1, 1-DICHLOROETHYLENE/l. l-DICHL 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.27 <LM23 0.27 UGG
35SA0102Y 1.200 0.27 <LM23 0.27 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.27 <LM23 0.27 UGG
35-ss-03 08/12/1991 35SS0301Y 0.500 0.27 <LM23 0.27 UGG

1,2-DICHLOROETHANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.32 <LM23 0.32 UGG
35SA0102Y 1.200 0.32 <LM23 0.32 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.32 <LM23 0.32 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.32 <LM23 0.32 UGG

1,2-01CHLOROETHENES/l,2-DICHLO 35-SA-01 08/12/1991 35SA0101Y 0.500 0.32 <LM23 0.32 UGG
35SA0102Y 1.200 0.32 <lM23 0.32 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.32 <LM23 0.32 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.32 <LM23 0.32 UGG

1.2-DICHLOROPROPANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.53 <LM23 0.53 UGG
35SA0102Y 1.200 0.53 <LM23 0.53 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.53 <LM23 0.53 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.53 <LM23 0.53 UGG

1.3-DICHLOROBENZENE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.14 <LM23 0.14 UGG
35SA0102Y 1.200 0.14 <LM23 0.14 UGG

.35-SA-02 08/13/1991 35SA0201Y 1.500 0.14 <lM23 0.14 UGG
35-SS-03 08/12/1991 35S50301Y 0.500 0.14 <LM23 0.14 UGG

1,3-DICLOROPROPANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.2 <LM23. 0.2 UGG
35SA0102Y 1.200 0.2 <LM23 0.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0_2 <LM23 0_2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.2 <lM23 0.2 UGG
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',3·0IHETHYlBENZENE/M-XYlENE 35-SA-Ol 08/1Z/1991 35SA0101Y 0_500 D_Z3 <LMZ3 D.Z3 UGG

35SAD10ZY 1.Z00 0.Z3 <U~Z3 0.Z3 UGG
35-SA-OZ 08/13/1991 35SAOZ01Y 1.500 0.Z3 <LMZ3 0.Z3 UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 0.Z3 <LMZ3 0.Z3 UGG

ACETIC ACID, VINYL ESTER/VINYL 35-SA-Ol 08/12/1991 35SA0101NR 0.500 1.0 *LM23 1.0 UGG
35SA0102NR 1.200 1.0 *LM23 1.0 UGG

35-SA-02 08/13/1991 35SA0201NR 1.500 ·1.0 *LMZ3 1.0 UGG
35-SS-03 08/12/1991 35SS0301NR 0.500 1.0 *LM23 1.0 UGG

ACETONE 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 3.3 <LMZ3 3_3 UGG
35SA010ZY 1.200 3.3 <LMZ3 3.3 UGG

35-SA-OZ 08/13/1991 35SAOZ01Y 1.500 3.3 <LMZ3 3.3 UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 3.3 <LMZ3 3.3 UGG

ACRYLON ITR ILE 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 Z_O <LMZ3 Z.O UGG
35SA010ZY 1.Z00 2_0 <LMZ3 Z.O UGG

35-SA-OZ 08/13/1991 35SAOZ01Y 1.500 Z.O <LMZ3 2_0 UGG
35-SS-03 08/1Z/1991 3SSS0301Y 0.500 Z.O <LM23 Z.O UGG

BENZENE 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 0.1 <LMZ3 0.1 UGG
35SA010ZY 1. ZOO 0.1 <LM23 0.1 UGG

35-SA-02 08/13/1991 35SAOZ01Y 1.500 0.1 <LM23 0.1 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.1 <LMZ3 0.1 UGG

BROMOOICHlOROMETHANE 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 O.Z <LMZ3 O.Z UGG
35SA010ZY 1. ZOO 0.2 <LMZ3 O.Z UGG

35-SA-OZ 08/13/1991 35SA0201Y 1.500 0.2 <lM23 O.Z UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 O.Z <LMZ3 O.Z UGG

BROMOFORM 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 O.Z <lM23 O.Z UGG
35SA010ZY 1. ZOO O.Z <LM23 0.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.2 <LM23 0.2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.2 <LM23 0.2 UGG

BROMOMETHANE 35-SA-Ol 08/1211991 35SA0101Y 0.500 0.Z6 <LM23 0.Z6 UGG
35SA010ZY 1.200 0.Z6 <LM23 0.Z6 UGG

35-SA-OZ 08/13/1991 35SA0201Y 1.500 0.26 <LM23 0.26 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.Z6 <lM23 0.Z6 UGG

CARBON DISULFIDE 35-SA-Ol 08/12/1991 35SA0101NR 0.500 0.6 *LM23 0.6 UGG
35SA010ZNR 1.200 0.6 *LM23 0.6 UGG

35-SA-OZ 08/13/1991 35SA0201NR 1.500· 0.6 *LM23 0.6 UGG
35-SS-03 08/1Z/1991 35SS0301NR 0.500 0.6 *LM23 0.6 UGG

CARBON TETRACHLORIDE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.31 <LM23 0.31 UGG
35SA010ZY 1.200 0.31 <LM23 0.31 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.31 <LM23 0.31 UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 0.31 <LM23 0.31 UGG

CHLORFORM 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 0.24 <LMZ3 0.24 UGG
35SA0102Y 1.200 0.24 <LM23 0.Z4 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.24 <LMZ3 0.24 UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 0.24 <LM23 0.24 UGG

CHLOROBENZENE 35-SA-Ol 08/1211991 35SAD101Y 0.500 0.1 <LMZ3 0.1 UGG
35SA010ZY 1. ZOO 0.1 <LMZ3 0.1 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.1 <lM23 0.1 UGG
35-SS-03 08/1Z/1991 35SS0301Y 0.500 0.1 <lMZ3 0.1 UGG

CHLOROETHANE 35-SA-Ol 08/1Z/1991 35SA0101Y 0.500 0.64 <LM23 0.64 UGG
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35SAD102Y 1.200 0.64 <LM23 0.64 UGG

35-SA-02 08/13/1991 35SA02D1Y 1.500 0.64 <LM23 0.64 UGG
35-SS-D3 08/12/1991 35SS0301Y 0.500 0.64 <LM23 0.64 UGG

CHLOROETHANE/VINYL CHLORIDE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 1.8 <LM23 1.8 UGG
35SA0102Y 1.200 1.8 <LM23 1.8 UGG

35-SA·D2 08/13/1991 35SA0201Y 1.500 1.8 <LM23 1.8 UGG
35-SS-03 08/12/1991 35SS03D1Y 0.500 1.8 <LM23 1.8 UGG

CHLOROMETHANE 35-SA-Dl 08/12/1991 35SA0101Y 0.500 0.96 <LM23 0.96 UGG
35SAD1D2Y 1.200 0.96 <LM23 0.96 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.96 <LM23 0.96 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.96 <LM23 0.96 UGG

CIS-l.3-DICHLOROPROPYLENE/CIS- 35-SA-Ol 08/12/1991 35SAOI0INR 0.500 0.6 *LM23 0.6 UGG
35SAOI02NR 1.200 0.6 *LM23 0.6 UGG

35-SA-02 08/13/1991 35SA0201NR 1.500 0.6 *LM23 0.6 UGG
35-SS-03 08/12/1991 35SS0301NR 0.500 0.6 *LM23 0.6 UGG

DIBROMOCHLOROMETHANE 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 0.25 <LM23 0.25 UGG
35SA0102Y 1.200 0.25 <LM23 0.25 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.25 <LM23 0.25 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.2 <LM23 0.2 UGG
35SAOI02Y 1.200 0.2 <LM23 0.2 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0_2 <LM23 0.2 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.2 <LM23 0.2 UGG

ETHYLBENZENE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.19 <LM23 0.19 UGG
35SA0102Y 1.200 0.19 <LM23 0.19 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.19 <LM23 0.19 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXANO 35-SA-Ol 08/12/1991 35SA0101NR 0.500 1.0 *LM23 1.0 UGG
35SAOI02NR 1.200 1.0 *LM23 1.0 UGG

35-SA-02 08/13/1991 35SA0201NR 1.500 1.0 *LM23 1.0 UGG
35-SS-03 08/12/1991 35SS0301NR 0.500 1.0 *LM23 1.0 UGG

METHYLENE CHLORIDE 35-SA-Ol 08/12/1991 35SAOI0IY 0.500 4.4 <LM23 4.4 UGG
35SAOI02Y 1.200 4.4 <LM23 4.4 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 4.4 <LM23 4.4 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 4.4 <LM23 4.4 UGG

METHYLETHYL PHENOL/METHYLETHYL 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 4.3 <LM23 4.3 UGG
35SA0102Y 1.200 4.3 <LM23 4.3 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 4.3 <LM23 4.3 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 4.3 <LM23 4.3 UGG

METHYL ISOBUTYL KETONE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.63 <LM23 0.63 UGG
35SA0102Y 1.200 0.63 <LM23 0.63 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.63 <LM23 0.63 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.63 <LM23 0.63 UGG

STYRENE 35-SA-Ol 08/12/1991 35SAOI01NR 0.500 0.6 *LM23 0_6 UGG
35SAOI02NR 1.200 0.6 *LM23 0.6 UGG

35-SA-02 08/13/1991 35SA0201NR 1.500 0'6 *LM23 0.6 UGG
35-SS-03 08/12/1991 35SS0301NR 0.500 0.6 *LM23 0.6 UGG

TETRACHLOROETHYLENE/TETRACHLOR 35-SA-Ol 08/12/1991 35SAOI01Y 0.500 0.16 <LM23 0.16 UGG
35SAOI02Y 1.200 0.16 <LM23 0.16 UGG
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35-SA-D2 08/13/1991 35SA0201Y 1.500 0.16 <LM23 0.16 UGG
35-SS-D3 08/12/1991 35SS0301Y 0.500 0.16 <LM23 0.16 UGG

TOLUENE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.1 <LM23 0.1 UGG
35SA0102Y 1.200 0.127 =LM23 0.1 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.1 <LM23 0.1 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.1 <LM23 0.1 UGG

TRANS-l,3-DICHLOROPROPENE 35-SA-Ol 08/12/1991 35SA0101NR 0.500 0.6 *LM23 0.6 UGG
35SA0102NR 1.200 0.6 *LM23 0.6 UGG

35-SA-02 08/13/1991 35SA0201NR 1.500 0.6 *LM23 0.6 UGG
35-SS-03 . 08/12/1991 35SS0301NR 0.500 0.6 *LM23 0.6 UGG

TRICHLOROETHYLENE/TRICHLOROETH 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.23 <LM23 0_23 UGG
35SA0102Y 1.200 0.23 <LM23 0.23 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.23 <LM23 0.23 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.23 <LM23 0.23 UGG

TRICHLOROFLUOROMETHANE 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.23 <LM23 0.23 UGG
35SA0102Y 1.200 0.23 <LM23 0.23 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.23 <LM23 0.23 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.23 <LM23 0.23 UGG

XYLENES 35-SA-Ol 08/12/1991 35SA0101Y 0.500 0.78 <LM23 0.78 UGG
35SA0102Y 1.200 0.78 <LM23 0.78 UGG

35-SA-02 08/13/1991 35SA0201Y 1.500 0.78 <lM23 0.78 UGG
35-SS-03 08/12/1991 35SS0301Y 0.500 0.78 <LM23 0.78 UGG
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IAAP36 SO EXPLOSIVES l t 3,5*TR1NITROBENZENE 36-S0-03 OB/09/1991 36S00301Y 0.500 2.1 <LW02 2.09 UGG

1.3-0INITROBENZENE 36-S0-03 08/09/1991 36S00301Y 0.500 0.59 <LW02 0.59 UGG
2,4,6-TNT 36-S0-03 08/09/1991 36S00301Y 0.500 1.9 <lW02 1.92 UGG
2.4-0INITROTOLUENE 36-S0-03 08/09/1991 36S00301Y 0.500 0.42 <LW02 0.42 UGG
2.6'0INITROTOLUENE 36-S0-03 08/09/1991 36S00301Y 0.500 0.4 <LW02 0.4 UGG
HMX 36-S0-03 08/09/1991 36S00301Y 0.500 1.3 <LW02 1.27 UGG
NITROBEN2ENE 36-S0-03 OB/09/1991 36S0030lY 0.500 0.42 <LW02 0.42 . UGG
ROX 36-S0-03 08/09/1991 36S00301Y 0.500 0.98 <LW02 0.98 UGG
TETRYL 36-S0-03 08/09/1991 36S00301Y 0.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 36-S0-03 08/09/1991 36S00301Y 0.500 19.6 <JS12 19.6 UGG
ARSENiC 36-S0-03 08/09/1991 36S00301Y 0.500 5.2 =B9 2.5 UGG
BARIUM 36-S0-03 08/09/1991 36S00301Y 0.500 164.0 =JS12 3.29 UGG
BERYLLIUM 36-S0-03 08/09/1991 36S0030lY 0.500 0.427 <JS12 0.427 UGG
CADMIUM 36-S0-03 08/09/1991 36S00301Y 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 36-S0-03 08/09/1991 36S00301Y 0.500 43.8 =JS12 1.04 UGG
COPPER 36-S0-03 08/09/1991 36S0030lY 0.500 1,600.0 =JS12 2.84 UGG
LEAD 36-S0-03 08/09/1991 36S00301Y 0.500 50.0 =J021 0.467 UGG
MERCURY 36-S0-03 08/09/1991 36S00301Y 0.500 0.05 <Y9 0.05 UGG
NICKEL 36-S0-03 08/09/1991 36S00301Y 0.500 25.3 =JS12 2.74 UGG
SELENIUM 36-S0-03 08/09/1991 36S00301Y 0.500 0.449 <J020 0.449 UGG
SILVER 36-S0-03 08/09/1991 36S00301Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 36-S0-03 08/09/1991 36S0030lY 0.500 34.3 <JS12 34.3 UGG
ZINC 36-S0-03 08/09/1991 36S00301Y 0.500 582.0 =JS12 2.34 UGG

SO EXPLOSIVES 1,3,S-TRINITROBENZENE 36-SA-Ol 08/09/1991 36SA0101Y 0.500 2.1 <LW02 2.09 UGG
36SA0102Y 1.500 2.1 <LW02 2.09 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 2.1 <LW02 2.09 UGG
36SA0202Y 1.500 2.1 <LW02 2.09 UGG

1.3-0INITROBENZENE 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.59 <LW02 0:59 UGG
36SA0102Y 1.500 0.59 <LW02 0.59 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0.59 <LW02 0:59 UGG
36SA0202Y 1.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 36-SA-Ol 08/0S-/1991 36SA0101Y 0.500 1.9 <LW02 1.92 UGG
36SA0102Y 1.500 1.9 <lW02 1.92 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 1.9 <LW02 1.92 UGG
36SA0202Y 1.500 1.9 <LW02 1.92 UGG

2.4-0INITROTOLUENE 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.42 <LW02 0.42 UGG
36SA0102N 1.500 1.4 <LM25 1.4 UGG
36SA0102Y 1.500 0.42 <LW02 0.42 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0.42 <LW02 0.42 UGG
36SA0202N 1.500 1.4 <LM25 1.4 UGG
36SA0202Y 1.500 0.42 <LW02 0.42 UGG

2.6-0INITROTOLUENE 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.4 <LW02 0.4 UGG
36SA0102N 1.500 0_32 <LM25 0.32 UGG
36SA0102Y 1.500 0.4 <LW02 0.4 UGG

36-SA-02 08/09/1991 36SA020lY 0.500 0.4 <LW02 0.4 UGG
36SA0202N 1.500 0.32 <LM25 0.32 UGG
36SA0202Y 1.500 0.4 <LW02 0.4 UGG

HMX 36-SA-Ol 08/09/1991 36SA0101Y 0.500 1.3 <LW02 1.27 UGG
36SA0102Y 1.500 . 1.3 <LW02 1.27 UGG
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36-SA-02 08/09/1991 36SA0201Y 0_500 1.3 <LW02 1.27 UGG

36SA0202Y 1.500 1_3 <LW02 1.27 UGG
NITROBENZENE 36-SA-01 08/09/1991 36SA0101Y 0_500 0_42 <LW02 0_42 UGG

36SA0102N 1.500 1.8 <LM25 1.8 UGG
36SA0102Y 1.500 0.42 <lW02 0.42 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0.42 <LW02 0.42 UGG
36SA0202N 1.500 1.8 . <LM25 1.8 UGG
36SA0202Y 1.500 0.42 <LW02 0.42 UGG

ROX 36-SA-01 08/09/1991 36SA0101Y 0.500 0.98 <LW02 0_98 UGG
36SA0102Y 1.500 0.98 <lWOZ 0.98 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0_98 <LW02 0.98 UGG
36SA0202Y 1.500 0.98 <LW02 0.98 UGG

TETRYL 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.25 <LW02 0_25 UGG
36SA0102Y 1.50.0 0.25 <LW02 0.25 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0.25 <LW02 0_25 UGG
36SA0202Y 1.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 36-SA-Ol 08/09/1991 36SA0101Y 0.500 19.6 <JS12 19.6 UGG
36SA0102Y 1.500 19.6 <JS12 19_6 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 19.6 <JS12 19.6 UGG
36SA0202Y 1.500 19.6 <JS12 19.6 UGG

ARSENIC 36-SA-Ol 08/09/1991 36SA0101Y 0.500 5.86 =B9 2.5 UGG
36SA0102Y 1.500 6.7 =B9 2.5 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 6.22 =B9 2.5 UGG
36SA0202Y 1.500 7.29 =B9 2.5 UGG

BARIUM 36-SA-Ol 08/09/1991 36SA0101Y 0.500 199.0 =JS12 3.29 UGG
36SA0102Y 1.500 216.0 =JS12 3.29 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 183.0 =JS12 3.29 UGG
36SA0202Y 1.500 982.0 =JS12 3.29 UGG

BERYLLIUM 36-SA-01 08/09/1991 36SA0101Y 0.500 0.637 =JS12 0.427 UGG
36SA0102Y 1.500 0.667 =JS12 0.427 UGG

36-SA-02 08/09/1991 36SA0201Y . 0.500 0.747 =JS12 0.427 UGG
36SA0202Y 1.500 0.705 =JS12 0.427 UGG

CADMIUM 36-SA-Ol 08/09/1991 36SA0101Y 0.500 1.2 <JS12 1.2 UGG
36SA0102Y 1.500 1.2 <JS12 1.2 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 1.2 <JS12 1.2 UGG
36SA0202Y 1.500 2.88 =JS12 1.2 UGG

CHROMIUM 36-SA-Ol 08/09/1991 36SA0101Y 0.500 23.4 =JS12 1.04 UGG
36SA0102Y 1.500 25.9 =JS12 1.04 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 25.3 =JS12 1.04 UGG
36SA0202Y 1.500 304.0 =JS12 1.04 UGG

COPPER 36-SA-01 08/09/1991 36SA0101Y 0.500 45.5 =JS12 2.84 UGG
36SA0102Y 1.500 64.3 =JS12 2_84 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 58.5 =JS12 2.84 UGG
36SA0202Y 1.500 17,000.0 =JS12 2.84 UGG

LEAD 36-SA-Ol 08/09/1991 36SA0101Y 0.500 27.0 =J021 0.467 UGG
36SA0102Y 1.500 26.0 =J021 0.467 UGG

36-SA-02 08/09/1991 36SA0201Y 0_500 17.0 =J021 0.467 UGG
36SA0202Y 1.500 760.0 =J021 0.467 UGG

MERCURY 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.05 <Y9 0_05 UGG

PAGE 379



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
SIII!U MEDIA GROUP COMPOUND ID DATE SAMPLE ID DEPTH VALUE METHOO CRL UNITS

--
36SA0102Y 1.500 0.057 =Y9 0.05 UGG

36-SA-D2 08/09/1991 36SA0201Y 0.500 0.05 <Y9 0.05 UGG
36SA0202Y 1.500 0.05 <Y9 0.05 UGG

NICKEL 36-SA-Ol 08/09/1991 36SA0101Y 0.500 18.4 =JS12 2.74 UGG .
36SA0102Y 1.500 19.8 =JS12 2.74 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 19.4 =JS12 2.74 UGG
36SA0202Y 1.500 87.4 =JS12 2.74 UGG

SELENIUM 36-SA-Ol 08/09/1991 36SA0101Y 0.500 0.449 <JD20 0.449 UGG
36SA0102Y 1.500 0.449 <JD20 0.449 UGG

36-SA-02 . 08/09/1991 36SA0201Y 0.500 0.449 <JD20 0.449 UGG
36SA0202Y 1.500 0.449 <JD20 0.449 UGG

SILVER 36-SA-01 08/09/1991 36SA0101Y 0.500 0.803 <JS12 0.803 UGG
36SA0102Y 1.500 0.803 <JS12 0.803 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 0.803 <JS12 0.803 UGG
36SA0202Y 1.500 0.803 <JS12 0.803 UGG

THALLIUM 36-SA-01 08/09/1991 36SA0101Y 0.500 34.3 <JS12 34.3 UGG
36SA0102Y 1.500 34.3 <JS12 34.3 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 34.3 <JS12 34.3 UGG
36SA0202Y 1.500 34.3 <JS12 34.3 UGG

ZINC 36-SA-Ol 08/09/1991 36SA0101Y 0.500 73.3 =JS12 2.34 UGG
36SA0102Y 1.500 136.0 =JS12 2.34 UGG

36-SA-02 08/09/1991 36SA0201Y 0.500 73.0 =JS12 2.34 UGG
36SA0202Y 1.500 10,000.0 =JS12 2.34 UGG

PEST-PCBS 2,2-8IS(P-CHLOROPHENYLl-l,l-DI36-SA-Ol 08/09/1991 36SA0102N 1.500 0.068 <LM25 0.068 UGG
36-SA-D2 08/09/1991 36SA0202N 1.500 0.068 <LM25 0.068 UGG

2,2-BIS(P-CHLOROPHENYLl-l,l-TR 36-SA-01 08/09/1991 36SA0102N 1.500 0.1 <LM25 0.1 UGG
36-SA-02 08/09/1991 36SA0202tl 1.500 0.1 <LM25 0.1 UGG

2,2-BIS(P-CHOLROPHENYLl-l,l-DI36-SA-01 08/09/1991 36SA0102N 1.500 0.064 <LM25 0:064 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0.064 <LM25 0.064 UGG

ALDRIN 36-SA-01 08/09/1991 36SA0102N 1.500 1.3 <LM25 1.3 UGG
36-SA-D2 08/09/1991 36SA02D2N 1.500 1.3 <LM25 1.3 UcG

ALPHA-8ENZENEHEXACHLORIDE 36-SA-01 08/09/1991 36SA0102N 1.500 1.3 <LM25 1.3 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 1.3 <LM25 1.3 UGG

ALPHA-ENDOSULFAN/ENOOSULFAN I 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.4 <LM25 0.4 UGG
36-SA-02 08/09/1991 36SA0202N 1'>00· 0.4 <LM25 0.4 UGG

BETA-BENZENEHEXACHLORIOE 36-SA-Ol 08/09/1991 36SA0102N 1.500 1.3 <LM25 1.3 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 1.3 <LM25 1.3 UGG

8ETA-ENOOSULFAN/ENDOSULFAN II 36-SA-Ol 08/09/1991 36SA0102N 1.500 2.4 <LM25 2.4 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 2.4 <LM25 2.4 UGG

CHLORDANE 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.68 <LM25 0.68 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0.68 <LM25 0,68 UGG

DELTA-BENZENEHEXACHLORIDE 36-SA-01 08/09/1991 36SA0102N 1.500 0.21 <LM25 0.21 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0.21 <LM25 0.21 UGG

DIELDRIN .36-SA-01 08/09/1991 36SA0102N 1.500 0.079 <LM25 0.079 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0;079 <LM25 0.079 UGG

ENDRIN 36-SA-01 08/09/1991 36SA0102N 1.500 1.3 <LM25 1.3 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 1.3 <LM25 1.3 UGG

HEPTACHLOR 36-SA-01 08/09/1991 36SA0102N 1.500 0.24 <LM25 0.24 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0.24 <lM25 0.24 UGG
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HEPTACHLOR EPOXIDE 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.48 <LM25 0.48 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.48 <LM25 0.48 UGG
ISOORIN 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.48 <LM25 0.48 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.48 <LM25 0.48 UGG
LINDANE 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.1 <LM25 0.1 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.1 <LM25 0.1 UGG
METHOXYCHLOR 36-SA-01 08/09/1991 36SA0102N 1.500 0.26 <LM25 0.26 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.26 <LM25 0.26 UGG
PCB 1016 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.32 <LM25 0.32 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.32 <LM25 0.32 UGG
PCB 1221 36-SA-Ol 08/09/1991 36SA0102NR 1.500 1.9 *LM25 1.9 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 1.9 *LM25 1.9 UGG
PCB 1232 36-SA-Ol 08/09/1991 36SA0102NR 1.500 1.9 *LM25 1.9 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 1.9 *LM25 1.9 UGG
PCB 1242 36-SA-Ol 08/09/1991 36SA0102NR 1.500 1.9 *lM25 1.9 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 1.9 *LM25 1.9 UGG
PCB 1248 36-SA-Ol 08/09/1991 36sA0102NR 1.500 1.9 *lM25 1.9 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 1.9 *lM25 1.9 UGG
PCB 1254 36-SA-01 08/09/1991 36SiI0102NR 1.500 3.8 *lM25 3.8 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 3.8 *lM25 3.8 UGG
PCB 1260 36-SA-Ol 08/09/1991 36SA0102N 1.500 0.79 <LM25 0.79 UGG

36-SA-02 08/09/1991 36SA0202N 1.500 0.79 <LM25 0.79 UGG
PCB 1262 36-SA-Ol 08/09/1991 36SA0102Y 1.500 6.3 <LM25 0.3 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 6.3 <LM25 0.3 UGG
TOXAPHENE 36-SA-Ol 08/09/1991 36SA0102NR 1.500 12.0 *LM25 12.0 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 12.0 *LM25 12.0 UGG
SEMIVOLATILES l,2,3-TRICHLOROBEN2ENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.032 <LM25 0.032 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <LM25 0.032 UGG
l,2,4-TRICHLOROBEN2ENE 36'SA-Ol OB/09/1991 36SA0102Y 1.500 0.22 <LM25 0.22 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.22 <LM25 0.22 UGG
1,2-D ICHLOROBEN2ENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.042 <LM25 0.042 UGG

36'SA-02 08/09/1991 36SA0202Y 1.500 0.042 <lM25 0.042 UGG
l,2-DIPHENYLHYDRA2INE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.52 <LM25 0.52 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.52 <LM25 0.52 UGG
1,4-0 ICHLOROBENZENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.034 <LM25 0.034 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.034 <LM25 0.034 UGG
l,4-0XATHIANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.075 <LM25 0.075 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.075 <lM25 0.075 UGG
2,3,6~TCP 36-SA-01 08/09/1991 36SA0102Y 1.500 0.62 <LM25 0.62 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.62 <LM25 0.62 UGG
2,4,5-TRICHLOROPHENOL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.49 <LM25 0.49 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.49 <LM25 0.49 UGG
2,4,6-TRICHLOROPHENOL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.061 <LM25 0.061 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.061 <LM25 0.061 UGG
2,4-DICHLOROPHENOL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.065 <LM25 0.065 UGG

• 36-SA-02 08/09/1991 36SA0202Y 1.500 0.065 <LM25 0;065 UGG
2,4-DIMETHYLPHENOl 36-SA-Ol 08/09/1991 36SA0102Y 1.500 3.0 <LM25 3.0 UGG

36'SA-02 08/09/1991 36SA0202Y 1.500 3.0 4.M25 3.0 UGG
2,4-DINITROPMENOl 36-SA-01 08/09/1991 36SA0102Y 1.500 4.7 <LM25 4.7 UGG
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36-SA-02 08/09/1991 36SA0202Y 1.500 4.7 <lM25 4.7 UGG

2,6-oINITROANllINE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.57 <lM25 0.57 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.57 <lM25 0.57 UGG

2-CHlORONAPHTHAlENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.24 <lM25 0.24 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.24 <lM25 0.24 UGG

2-CHlOROPHENOl 36-SA-01 08/09/1991 36SA0102Y 1.500 0.055 <lM25 0.055 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.055 <lM25 0.055 UGG

2-METHYl-4,6-oINITROPHENOl/4,6 36-SA-01 08/09/1991 36SA0102Y 1.500 0.8 <lM25 0.8 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.8 <lM25 0.8 UGG

2-METHYlNAPHTHAlENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.032 <lM25 0.032 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <lM25 0.032 UGG

2-METHYlPHENOl/2-CRESOl 36-SA-01 .. 08/09/1991 36SA0102Y 1.500 0.098 <lM25 0.098 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.098 <lM25 0.09B UGG

2-NITROANILINE 36-SA-01 08/09/1991 36SA0102NR 1.500 3.1 *lM25 3.1 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 3.1 *lM25 3.1 UGG

2-NITROPHENOl 36-SA-01 08/09/1991 36SA0102Y 1.500 1.1 <lM25 1.1 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.1 <lM25 1.1 UGG

3,3'-0ICHlOROBENZIOINE 36-SA-01 08/09/1991 36SA0102Y 1.500 1.6 <lM25 1.6 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.6 <lM25 1.6 UGG

3,S·DINITROANILINE 36-SA-01 08/09/1991 36SA0102Y 1.500 1.6 <lM25 1.6 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.6 <lM25 1.6 UGG

3-METHYl-4-CNlOROPHENOl/4-CHlO 36-SA'01 08/09/1991 36SA0102Y 1.500 0.93 <lM25 0.93 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.93 <lM25 0.93 UGG

3-NITROANILINE 36-SA-01 08/09/1991 36SA0102Y 1.500 3.0 <lM25 3.0 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 3.0 <lM25 3.0 UGG

3-N ITROTOlUENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.34 <lM25 0.34 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.34 <lM25 0.34 UGG

4-BROMOPHENYlPHENYl ETHER 36-SA-01 08/09/1991 36SA0102Y 1.500 0.041 <lM25 0.041 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.041 <lM25 0.041 UGG

4-CHlOROANllINE 36-SA-01 08/09/1991 36SA0102NR 1.500 0.63 *lM25 0.63 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 0.63 *lM25 0.63 UGG

4-CHlOROPHENYlPHENYl ETHER 36-SA-01 08/09/1991 36SA0102Y 1.500 0.17 <lM25 0.17 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.17 <lM25 0.17 UGG

4-METHYlPHENOl/4-CRESOl 36-SA-01 08/09/1991 36SA0102Y 1.500 0.24 <lM25 0.24 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.24 <lM25 0.24 UGG

4-N ITROAN ILI NE 36-SA-01 08/09/1991 36SA0102NR 1.500 3.1 *lM25 3.1 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 3.1 *lM25 3.1 UGG

4-NITROPHENOl 36-SA-01 08/09/1991 36SA0102Y 1.500 3.3 <lM25 3.3 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 3.3 <lM25 3.3 UGG

ACENAPHTHENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.041 <lM25 0.041 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.041 <lM25 0.041 UGG

ACENAPHTHYlENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.033 <lM25 0.033 UGG
. 36-SA-02 08/09/1991 36SA0202Y 1.500 0.033 <lM25 0.033 UGG

ANTHRACENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.71 <lM25 0.71 UGG
36-SA-02 08/0S'l1991 36SA0202Y 1.500 0.71 <lM25 0.71 UGG

ATRAZINE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.065 <lM25 0.065 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.065 <lM25 0.065 UGG

BENZO(A)ANTHRACENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0_041 <lM25 0.48 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.041 <lM25 0.48 UGG
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BENZO(A)PYRENE 36,SA,Dl 08/09/1991 36SA0102Y 1.500 1.2 <LM25 1.2 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 1.2 <LM25 1.2 UGG
BENZO(B)FlUORANTHENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.31 <LM25 0.31 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.31 <LM25 0.31 UGG.
BENZO(G,H,I)PERYLENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.18 <LM25 0.18 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.18 <LM25 0.18 UGG
BENZO(K)FLUORANTHENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.13 <LM25 0.13 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.13 <LM25 0.13 UGG
BENZOIC ACID 36-SA-Ol 08/09/1991 36SA0102NR 1.500 3.1 *LM25 3.1 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 3.1 *LM25 3.1 UGG
BENZYl ALCOHOL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.032 <LM25 0.032 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <lM25 0.032 UGG
BIS (2-CHLOROETHOXY) METHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.19 <LM25 0.19 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYL) ETHER 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.36 <LM25 0.36 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.36 <LM25 0.36 UGG
BIS (2-CHLOROISOPROPYL) ETHER 36-SA-01 08/09/1991 36SA0102Y 1.500 0.44 <LM25 0.44 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYL) PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 2.49 =LM25 0.48 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.48 <LM25 0.48 UGG
BUTYLBENZYl PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 1.8 <lM25 1.8 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 1.8 <LM25 1.8 UGG
CHRYSENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.032 <LM25 0.032 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <LM25 0.032 UGG
DI-N·BUTYl PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 1.3 <LM25 1.3 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 1.3 <LM25 1.3 UGG
OI-N-OCTYL PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.23 <LM25 0.23 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.23 <LM25 0.23 UGG
DIBENZ(A,H)ANTHRACENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.31 <LM25 0.31 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.31 <LM25 0.31 UGG
DIBEN20FURAN 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.038 <LM25 0.038 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.038 <LM25 0.038 UGG
DIBRDMOCHLOROPROPANE 36-SA-Ol 08/09/1991 36SA0102Y . 1.500 0.071 <lM25 0.071 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.071 <LM25 0.071 UGG
DICYCLOPENTADIENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.57 <LM25 0.57 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.24 <LM25 0.24 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.063 <LM25 0.063 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.063 <LM25 0.063 UGG
DITHIANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.065 <LM25 0.065 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.065 <LM25 0.065 UGG
ENDOSULFAN SULFATE 36-SA'01 08/09/1991 36SA0102Y 1.500 1.2 <lM25 1.2 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 1.2 <LM25 1.2 UGG
ENDRIN ALDEHYDE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 1.8 <LM25 1.8 UGG

36'SA-02 08/09/1991 36SA0202Y 1.500 1.8 <lM25 1.8 UGG
ENDR IN KETONE 36-SA-Ol 08/09/1991 36SA0102NR 1.500 0.28 *lM25 0.28 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 0.28 *LM25 0.28 UGG
FLUORANTHENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.032 <LM25 0.032 UGG
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36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <LM25 0.032 UGG

FLUORENE 36-SA-01 08/09/1991 36SAOI02Y 1.500 0.065 <LM25 0_065 UGG
36-SA-02 OB/09'/1991 36SA0202Y 1.500 0.065 <LM25 0.065 UGG

HEXACHLOROBENZENE 36-SA-Ol OB/09/1991 36SAOI02Y 1.500 0_08 <LM25 0.08 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.08 <LM25 0.08 UGG

HEXACHLOROBUTADIENE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.97 <LM25 0.97 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.97 <LM25 0.97 UGG

HEXACHLOROCYCLOPENTADJENE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.52 <LM25 0.52 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.52 <LM25 0.52 UGG

HEXACHLOROETHANE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 1.8 <LM25 1.8 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.8 <LM25 1.8 UGG

INDENO(l,2,3-C,DlPYRENE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 2.4 <LM25 2.4 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 2.4 <LM25 2.4 UGG

ISOPHORONE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.39 <LM25 0.39 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.39 <LM25 0.39 UGG

MALATHION 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.18 <LM25 0.18 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.18 <LM25 0.18 UGG

MIREX 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.14 <LM25 0.14 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.14 <LM25 0.14 UGG

N-NITROSODI-N-PROPYLAMINE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 1.1 <LM25 1.1 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.1 <LM25 1.1 UGG

N-NITROSODIMETHYLAMINE 36-SA-Ol OB/09/1991 36SAOI02Y 1.500 0.46 <LM25 0.46 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.46 <LM25 0.46 UGG

N-NITROSODIPHENYLAMINE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.29 <LM25 0.29 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.29 <LM25 0.29 UGG

NAPHTHALENE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.74 <LM25 0.74 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.74 <LM25 0.74 UGG

P-CHLOROPHENYLMETHYL SULFIDE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.097 <LM25 0.097 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.097 <LM25 0.097 UGG

P-CHLOROPHENYLMETHYL SULFONE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.066 <LM25 0.066 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.066 <LM25 0.066 UGG

P-CHlOROPHENYlMETHYl SULFOXIDE 36-SA-01 08/09/1991 36SAOI02Y 1.500 0.32 <LM25 0.32 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.32 <LM25 0.32 UGG

PARATHION 36-SA-Ol 08/09/1991 36SA0102Y 1.500 1.7 <LM25 1.7 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 1.7 <LM25 1.7 UGG

PENTACHLOROPHENOL 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.76 <LM25 0.76 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.76 <LM25 0.76 UGG

PHENANTHRENE 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.032 <LM25 0.032 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.032 <LM25 0.032 UGG

PHENOL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.052 <LM25 0.052 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.052 <LM25 0.052 UGG

PYRENE 36-SA-01 08/09/1991 36SAOI02Y 1.500 0.083 <LM25 0.083 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.083 <LM25 0.083 UGG

SUPONA/2-CHLORO-1-(2,4-DICHLOR 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.92 <LM25 0.92 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.92 <LM25 0.92 UGG

VAPONA 36-SA-01 08/09/1991 36SAOI02Y 1.500 0.068 <LM25 0.068 UGG
36-SA-02 08/0\,/1991 36SA0202Y 1.500 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 36-SA-Ol 08/09/1991 36SAOI02Y 1.500 0.5 <LM23 0.5 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.5 <lM23 0,.5 UGG
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l,l,1-TRICHLOROETHANE 3.6-SA-Ol 08/09/1991 3.6SA0102Y 1.500 0.2 <LM23 0.2 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.2 <LM23. 0.2 UGG
l,l,2,2-TETRACHLOROETHANE 3.6-SA-01 08/09/1991 3.6SA0102Y 1.500 0.2 <LM23. 0.2 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.2 <LM23. 0.2 UGG
l,l i 2-TRICHLOROETHANE 3.6-SA-01 08/09/1991 3.6SA0102Y 1.500 0.3.3. <LM23. 0.3.3. .UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.3.3. <LM23. 0.3.3. UGG
1.1-0ICHLOROETHANE 3.6-SA-Ol . 08/09/1991 3.6SA0102Y 1.500 0.49 <LM23. 0.49 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.49 <LM23. 0.49 UGG
1, 1-0ICHLOROETHYLENE/l, 1-0ICHL 3.6-SA-Ol 08/09/1991 3.6SA0102Y 1.500 0.27 <LM23. 0.27 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.27 <LM23 0.27 UGG
l,2-0ICHLOROETHANE 3.6-SA-01 08/09/1991 3.6SA0102Y 1.500 0.3.2 <LM23. 0.3.2 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.3.2 <LM23 0.3.2 UGG
1.2-0ICHLOROETHENES/l.2-0ICHLO 3.6-SA-01 08/09/1991 3.6SA0102Y 1.500 0.3.2 <LM23. 0.3.2 UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.3.2 <LM23. 0.3.2 UGG
1.2-0ICHLOROPROPANE 3.6-SA-Ol 08/09/1991 3.6SA0102Y 1.500 0.53. <LM23. 0.53. UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 0.53. <LM23. 0.53. UGG
1.3.-DlcHLOROBENZENE 3.6-SA-Ol 08/09/1991 3.6SA0102N 1.500 0.042 <LM25 0.042 UGG

3.6SA0102Y 1.500 0.14 <LM23. 0.14 UGG
36-SA-02 08/09/1991 36SA0202N 1.500 0.042 <LM25 0.042 UGG

36SA0202Y 1.500 0.14 <LM23 0.14 UGG
1, 3-01 CLOROPROPANE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.2 <LM23 0.2 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.2 <LM23 0.2 UGG
1.3-0IMETHYLBENZENE/M-XYLENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.23 <LM23 0.23 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.23 <LM23 0.23 UGG
ACETIC ACID. VINYL ESTER/VINYL 36-SA-Ol 08/09/1991 36SA0102NR 1.500 1.0 *LM23 1.0 UGG

3.6-SA-02 08/09/1991 3.6SA0202NR 1.500 1.0 *LM23. 1.0 UGG
ACETONE 3.6-SA-Ol 08/09/1991 3.6SA0102Y 1.500 3.3. <LM23 3.3. UGG

3.6-SA-02 08/09/1991 3.6SA0202Y 1.500 3..3 <LM23 3.3 UGG
ACRYLONITRILE 3.6-SA-Ol 08/09/1991 3.6SA0102Y 1.500 2.0 <LM23. 2.0 UGG

3.6-SA-02 08/09/1991 36SA0202Y 1.500 2.0 <LM23. 2.0 UGG
8ENZENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.1 <LM23 0.1 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.1 <LM23 0.1 UGG
BROMOO ICHLOROMETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.2 <LM23 0.2 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.2 <LM23 0.2 UGG
BROMOFORM 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.2 <LM23 0.2 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.26 <LM23 0.26 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.26 <LM23 0.26 UGG
CARBON OISULFIOE 36-SA-Ol 08/09/1991 36SA0102NR 1.500 0.6 *LM23 0.6 UGG

36-SA-02 08/09/1991 36SA0202NR 1.500 0.6 *lM23 0.6 UGG
CARBON TETRACHLORIDE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.31 <LM23 0.31 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.31 <LM23 0.31 UGG
CHLORfORM 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.24 <LM23 0.24 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.24 <lM23 0.24 UGG
CHLOROBENZENE 36-SA-01 08/09/1991 36SA0102Y 1.500 0.1 <LM23 0.1 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.1 <LM23 0.1 UGG
CHLOROETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.64 <LM23 0_64 UGG

36-SA-02 08/09/1991 36SA0202Y 1.500 0.64 <LM23 0.64 UGG
CHlOROETHANE/VINYl CHLORIDE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 1.8 <lM23 1.8 UGG
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36-SA-02 08/09/1991 36SA0202Y 1.500 1.8 <LM23 1.8 UGG

CHLOROMETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.96 <LM23 0.96 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.96 <LM23 0.96 UGG

CIS-l,3-DICHLDROPROPYLENE/CIS- 36-SA-Ol 08/09/1991 36SA0102NR 1.500 0.6 *LM23 0.6 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 0.6 *LM23 0.6 UGG

DIBROMOCHLOROMETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.25 <LM23 0.25 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.25 <LM23 0.25 UGG

DICHLOROBENZENE - NONSPECIFIC 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.2 <LM23 0.2 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.2 <LM23 0.2 UGG

ETHYLBEN2ENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.19 <LM23 0.19 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.19 <LM23 0.19 UGG

METHYL-N-BUTYL KETONE/2-HEXANO 36-SA-Ol 08/09/1991 36SA0102NR 1.500 1.0 *LM23 1.0 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 1.0 *lM23 1.0 U.GG

METHYLENE CHLORIDE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 4.4 <LM23 4.4 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 4.4 <LM23 4.4 UGG

METHYLETHYL PHENOL/METHYLETHYL 36-SA-Ol 08/09/1991 36SA0102Y 1.500 4.3 <LM23 4.3 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 4.3 <LM23 4.3 UGG

METHYLISOBUTYL KETONE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.63 <LM23 0.63 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.63 <LM23 0.63 UGG

STYRENE 36-SA-Ol 08/09/1991 36SA0102NR 1.500 0.6 *LM23 0.6 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 0.6 *LM23 0.6 UGG

TETRACHLOROETHYLENE/TETRACHLOR 36-SA-Ol 08/09/1991 36SAD102Y 1.500 0.16 <lM23 0.16 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.16 <LM23 0.16 UGG

TOLUENE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.1 <LM23 0.1 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.1 <LM23 0.1 UGG

TRANS-l,3-DICHLOROPROPENE 36-SA-Ol 08/09/1991 36SA0102NR 1.500 0.6 *LM23 0.6 UGG
36-SA-02 08/09/1991 36SA0202NR 1.500 0.6 *LM23 0.6 UGG

TRICHLOROETHYLENE/TRICHLOROETH 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.23 <LM23 0.23 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.23 <LM23 0.23 UGG

TRICHLOROFLUOROMETHANE 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.23 <LM23 0.23 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.23 <LM23 0.23 UGG

XYLENES 36-SA-Ol 08/09/1991 36SA0102Y 1.500 0.78 <LM23 0.78 UGG
36-SA-02 08/09/1991 36SA0202Y 1.500 0.78 <LM23 0.78 UGG
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IAAP37 SO EXPLOSIVES 1.3.5-TRINITROBENZENE 37-S0-01 08/10/1991 37S00101Y 0.500 2.1 <LW02 2.09 UGG

37-S0-02 08/10/1991 37S00201Y 0.500 2.1 <LWn2 2.09 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 2.1 <LW02 2.09 UGG

1.3-0INITR08ENZENE 37-S0-01 08/10/1991 37S00101Y 0.500 . 0.59 <LW02 0.59 UGG
37-S0-02 08/10/1991 37Sll0201Y 0.500 0.59 <LW02 0.59 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 37-S0-01 08/10/1991 37S00101Y 0.500 ·1.9 <LW02 1.92 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 .1.9 <LW02 1.92 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 1.9 <LW02 1.92 UGG

2.4-0INITROTOLUENE 37-S0-01 08/10/1991 37S00101Y 0.500 0.42 <LW02 0.42 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.42 <LW02 0.42 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.42 <LW02 0.42 UGG

2.6-0INITROTOLUENE 37-S0-01 08/10/1991 37S00101Y 0.500 0.4 <LW02 0.4 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.4 <LW02 0.4 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.4 <U102 0.4 UGG

HMX 37-S0-01 08/10/1991 37S00101Y 0.500 1.3 <LW02 1.27 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 1.3 <LW02 1.27 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 1.3 <LW02 1.27 UGG

NITROBENZENE 37-S0-01 08/10/1991 37SD0101Y 0.500 0.42 <LW02 0.42 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.42 <LW02 0.42 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.42 <lW02 0.42 UGG

ROX 37-S0-01 08/10/1991 37S00101Y 0.500 0.98 <LW02 0.98 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.98 <LW02 0.98 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.98 <LW02 0.98 UGG

TETRYL 37-S0-01 08/10/1991 37S00101Y 0.500 0.25 <LW02 0.25 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.25 <LW02 0.25 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 37-S0-01 08/10/1991 37S00101Y 0.500 19.6 <JSI2 19.6 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 19.6 <JSI2 19.6 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 19.6 <JS12 19.6 UGG

ARSENIC 37-S0-01 08/10/1991 37S00101Y 0.500 2·5 <B9 2.5 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 2.5 <B9 2_5 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 5.24 =B9 2.5 UGG

BARIUM 37-S0-01 08/10/1991 37S00101Y 0.500 224.0 =JSI2 3.29 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 127.0 =JS12 3.29 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 60.1 =JSI2 3.29 UGG

BERYLLIUM 37-S0-01 08/10/1991 37S00101Y 0.500 0.709 =JS12 0.427 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.968 =JS12 0.427 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.427 <JS12 0.427 UGG

CADMIUM 37-S0-01 08/10/1991 37S00101Y 0.500 1.2 <JSI2 1.2 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 1.2 <JS12 1.2 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 1.2 <JS12 1..2 UGG

CHROMIUM 37-S0-01 08/10/1991 37S00101Y 0.500 21.1 =JSI2 1.04 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 29.9 =JSI2 1.04 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 9.55 =JSI2 1.04 UGG

COPPER 37-S0-01 08/10/1991 37S00101Y 0.500 10.9 =JSI2 2.84 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 13.6 =JS12 2.84 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 2.84 <jS)2 2.84 UGG

LEAD 37-S0-01 08/10/1991 37S00101Y 0.500 21.0 =J021 0.467 UGG
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37-S0-02 08/10/1991 37S00201Y 0.500 10.0 . =J021 0.467 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 11.0 =J021 0.467 UGG

MERCURY 37-S0-01 08/10/1991 37S00101Y 0.500 0.094 =Y9 0.05 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.05 <Y9 0.05 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.05 <Y9 0.05 UGG

NICKEL 37-S0-01 08/10/1991 37S00101Y 0.500 16.0 =JS12 2.74 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 19.3 =JS12 2.74 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 4.71 =JS12 2.74 UGG

SELENIUM 37-S0-01 08/10/1991 37S00101Y 0.500 0.449 <J020 0.449 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.449 <J020 0.449 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.449 <J020 0.449 UGG

SilVER 37-S0-01 08/10/1991 37S00101Y 0.500 .0.803 <JS12 0.803 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 0.803 <JS12 0.803 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 0.803 <Jstz 0.803 UGG

THALLIUM 37-S0-01 08/10/1991 37S00101Y 0.500 34.3 <JS12 34.3 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 34.3 <J812 34.3 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 34.3 <JS12 34.3 UGG

ZINC 37-S0-01 08/10/1991 37S00101Y 0.500 58.0 =JS12 2.34 UGG
37-S0-02 08/10/1991 37S00201Y 0.500 38.7 =JS12 2.34 UGG
37-S0-03 08/10/1991 37S00301Y 0.500 21.7 =JS12 2.34 UGG

SO EXPLOSIVES 1.3.5-TRINITROBENZENE 37-SA-04 08/09/1991 37SA0401Y 0.500 2.1 <LW02 2.09 UGG
37SA0402Y 5.000 2.1 <LW02 2.09 UGG
37SA0403YO 0.500 2.1 <lW02 2.09 UGG

1,3-DINITROBENZENE 37-SA-04 08/09/1991 37SA0401Y 0.500 0.59 <lW02 0.59 UGG
37SA0402Y 5.000 0.59 <LW02 0.59 UGG
37SA0403YO 0.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 37-SA-04 08/09/1991 37SA0401Y 0.500 1.9 <lW02 1.92 UGG
37SA0402Y 5.000 1.9 <lW02 1.92 UGG
37SA0403YO 0.500 1.9 <lW02 1.92 UGG

2.4-0INITROTOlUENE 37-SA-04 08/09/1991 37SA0401Y 0.500 0.42 <lW02 0.42 UGG
37SA0402Y 5.000 0.42 <LW02 0.42 UGG
37SA0403YO 0.500 0.42 <LW02 0.42 UGG

2,6-0INITROTOlUENE 37-SA-04 08/09/1991 37SA0401Y 0.500 0.4 <lW02 0.4 UGG
37SA0402Y 5.000 0.4 <lW02 0.4 UGG
37SA0403YO 0.500 0.4 <lW02 0.4 UGG

HMX 37-SA-04 08/09/1991 37SA0401Y 0.500 1.3 <lW02 1.27 UGG
37SA0402Y 5.000 1.3 <LW02 1.27 UGG
37SA0403YO 0.500 1.3 <lW02 1.27 UGG

NITROBENZENE 37-SA-04 08/09/1991 37SA0401Y 0.500 0.42 <lW02 0.42 UGG
37SA0402Y 5.000 0.42 <lW02 0.42 UGG
37SA0403YO 0.500 0.42 <lW02 0.42 UGG

ROX 37-SA-04 08/09/1991 37SA0401Y 0.500 0.98 <LW02 0.98 UGG
37SA0402Y 5.000 0.98 <lW02 0.98 UGG
37SA0403YO 0.500 0.98 <LW02 0.98 UGG

TETRYl 37-SA-04 08/09/1991 37SA0401Y 0.500 0.25 <LW02 0.25 UGG
37SA0402Y 5.000 0.25 <lW02 0;25 UGG
37SA0403YO 0.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 37-SA-04 08/09/1991 37SA0401N 0.500 19.6 <99 19.6 UGG
37SA0402N 5.000 19.6 <99 19.6 UGG
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37SAD403N 0.500 19.6 <99 19.6 UGG

ARSENIC 37-SA-04 08/09/1991 37SA0401Y 0.500 7.5 =B9 2.5 UGG
37SA0402Y 5.000 4.16 =B9 2.5 UGG
37SA0403YD 0.500 7.4 =B9 2.5 UGG

BARIUM 37-SA-04 08/09/1991 37SA0401Y 0.500 195.0 =JS12 3.29 UGG
37SA0402Y 5.000 123.0 =JS12 3.29 UGG
37SA0403Y 0.500 200.0 =JS12 3.29 UGG

BERYLLIUM 37-SA-04 08/09/1991 37SA0401Y 0.500 0.969 =JS12 0.427 UGG
37SA0402Y 5.000 0.576 =JS12 0.427 UGG
37SA0403Y 0.500 0.989 =JS12 0.427 UGG

CADMiUM 37-SA-04 08/09/1991 37SA0401Y 0.500 1.2 <JS12 1.2 UGG
37SA0402Y 5.000 1.2 <JS12 1.2 UGG
37SA0403Y 0.500 1.2 <JS12 1.2 UGG

CHROMiUM 37-SA-04 08/09/1991 37SA0401Y 0.500 39.9 =JS12 1.04 UGG
37SA0402Y 5.000 24.0 =JS12 1.04 UGG
37SA0403Y 0.500 40.1 =JS12 1.04 UGG

COPPER 37-SA-04 OB/09/1991 37SA0401Y 0.500 22.4 =JS12 2.84 UGG
37SA0402Y 5.000 8.54 =JS12 2.84 UGG
37SA0403Y 0.500 22.2 =JS12 2.84 UGG

LEAD 37-SA-04 08/09/1991 37SA0401Y 0.500 13.0 =JD21 0.467 UGG
37SA0402Y 5.000 7.8 =JD21 0.467 UGG
37SA0403YD 0.500 15.0 =JD21 0.467 UGG

MERCURY 37-SA-04 08/09/1991 37SA0401Y 0.500 0.05 <Y9 0.05 UGG
37SA0402Y 5.000 0.05 <Y9 0.05 UGG
37SA0403YD 0.500 0.148 =Y9 0.05 UGG

NICKEL 37-SA-04 08/09/1991 37SA0401Y 0.500 24.0 =JS12 2.74 UGG
37SA0402Y 5.000 11.7 =JS12 2.74 UGG
37SA0403Y 0.500 23.5 =JS12 2.74 UGG

SELENIUM 37-SA-04 08/09/1991 37SA0401Y 0.500 0.449 <JD20 0.449 UGG
37SA0402Y 5.000 0.449 <JD20 0.449 UGG
37SA0402YD 5.000 0.735 =J020 0.449 UGG
37SA0403YO 0.500 0.449 <JD20 0.449 UGG

SILVER 37-SA-04 08/09/1991 37SA0401Y 0.500 0.803 <JS12 0.803 UGG
37SA0402Y 5.000 0.803 <J512 0.803 UGG
37SA0403Y 0.500 0.803 <JS12 0.803 UGG

THALLIUM 37-SA-04 08/09/1991 37SA0401Y 0.500 34.3 <JS12 34.3 UGG
37SA0402Y 5.000 34.3 <JS12 34.3 UGG
37SA0403Y 0.500 34.3 <JS12 34.3 UGG

ZINC 37-SA-04 08/09/1991 37SA040lY 0.500 62.9 =JS12 2.34 UGG
37SA0402Y 5.000 29.7 =JS12 2.34 UGG
37SA0403Y 0.500 63.2 =JS12 2.34 UGG
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IAAP3B SO ANIONS NITRITE, NITRATE - NONSPECIFIC 3B-SA-Ol 08/09/1991 38SA0101Y 0.800 8.82 =KF17 1.0 UGG

SULFATE 3B-SA-Ol 08/09/1991 38SA0101Y 0.800 50.4 =KT07 5.0 UGG
EXPLOSIVES 2,4-DINITROTOLUENE 38-SA-Ol 08/09/1991 3BSAD1D1N 0.800 1.4 <LM25 1.4 UGG

2,6~DINITROTOLUENE 38-SA-Ol 08/09/1991 38SAD101N O.BOO 0.32 <LM25 0.32 UGG
NITROBENZENE 38-SA-Ol 08/09/1991 3BSA0101N 0.800 1.8 <LM25 1.8 UGG

METALS ANTIMONY 38-SA-Ol 08/09/1991 3BSA0101N 0.800 19.6 <99 19.6 UGG
ARSENIC 38-SA-Ol 08/09/1991 38SA010lY 0.800 3.95 =B9 2.5 UGG
BARIUM 38-SA-Ol 08/09/1991 38SA0101Y 0.800 163.0 =JS12 3.29 UGG
BERYLLIUM 38-SA-Ol 08/09/1991 38SA010lY 0.800 0.427 <JS12 0.427 UGG
CADMIUM 38-SA-Ol 08/09/1991 38SA0101Y 0.800 6.46 =JS12 1.2 UGG
CHROMIUM 38-SA-Ol 08/09/1991 38SA0101Y 0.800 88.4 =JS12 1.04 UGG
COPPER 3B'SA-Ol 08/09/1991 38SA0101Y 0.800 31.5 =JS12 2.84 UGG
LEAD 3B-SA-Ol 08/09/1991 38SA0101Y 0.800 22.0 =JD21 0.467 UGG
MERCURY 3B-SA-Ol 08/09/1991 38SA0101Y 0.800 4.8 =Y9 0.05 UGG
NICKEL 3B·SA·Ol 08/09/1991 3BSA0101Y 0.800 26.0 =JS12 2.74 UGG
SELENIUM 3B-SA'01 08/09/1991 3BSA0101Y 0.800 0.731 =JD20 0.449 UGG
SILVER 38-SA'01 08/09/1991 38SA0101Y O.BOO 0.803 <JS12 0.B03 UGG
THALLIUM 38-SA-Ol OB/09/1991 38SA0101Y O.BOO 34.3 <JS12 34.3 UGG
ZINC 38-SA-Ol 08/09/1991 38SA010lY O.BOO 87.1 =JS12 2.34 UGG

PEST·PCBS 2.2-BIS(P-CHLOROPHENYL)·1.1-DI38-SA-Ol OB/09/1991 3BSA0101N O.BOO 0.06B <lM25 0.068 UGG
38SA0101Y O.BOO 0.003 <LH17 0.0027 UGG

2.2-BIS(P-CHLOROPHENYL)-1.1-TR 38-SA-Ol 08/09/1991 38SA0101N 0.800 0.1 <LM25 0.1 UGG
3BSA0101YC 0.800 0.011 =LH17 0.0034 UGG

2.2-BIS(P·CHOLROPHENYL)-1.1-DI3B-SA-Ol 08/09/1991 38SA0101N 0.800 0.064 <LM25 0.064 UGG
38SA0101Y 0.800 0.003 <LH17 0.0027 UGG

ALDRIN 38-SA-Ol 08/09/1991 38SA0101N 0.800 1.3 <LM25 1.3 UGG
38SA0101Y 0.800 0.001 <LH17 0.0014 UGG

ALPHA-BENZENE HEXACHLORIDE 38·SA·Ol 08/09/1991 38SA0101N 0.800 1.3 <LM25 1.3 UGG
3BSA0101Y 0.800 0.003 <LH17 0.0028 UGG

ALPHA-ENOOSULFAN/ENDOSULFAN I 38·SA·Ol 08/09/1991 38SA0101N 0.800 0.4 <LM25 0.4 UGG
3BSA0101Y 0.800 0.001 <LH17 0.001 UGG

BETA-BENZENEHEXACHLORIOE 38'SA-Ol 08/09/1991 38SA0101N 0.800 1.3 <LM25 1.3 UGG
38SA0101Y 0.800 0.008 <LH17 0.0077 UGG

BETA-ENDOSULFAN/ENDOSULFAN II 3B-SA-Ol 08/09/1991 38SA0101N 0.800 2.4 <LM25 2.4 UGG
38SA0101Y 0.800 0.001 <LH17 0.0007 UGG

CHLORDANE 3B-SA-Ol OB/09/1991 38SA0101N 0.800 0.68 <LM25 0.68 UGG
38SA0101Y 0.800 0.068 <LH17 0.0684 UGG

DELTA-BENZENEHEXACHLORIDE 38-SA-Ol 08/09/1991 38SA0101N 0.800 0.21 <LM25 0.21 UGG
38SA0101Y 0.800 0.008 <LH17 0.0085 UGG

DIELDRIN 38-SA-Ol OB/09/1991 38SA0101N 0.800 0.079 <LM25 0.079 UGG
38SA0101Y 0.800 0.002 <lH17 0.0016 UGG

ENDRIN 38-SA-Ol 08/09/1991 38SA0101N 0.800 1.3 <LM25 1".3 UGG
38SA0101Y 0.800 0.007 <LH17 0.0065 UGG

HEPTACHLOR 38-SA-Ol OB/09/1991 38SA0101N 0.800 0.24 <LM25 0.24 UGG
38SA0101Y 0.800 0.002 <LH17 0.0022 UGG

HEPTACHLOR EPOXIDE 38-SA-Ol 08/09/1991 3BSA0101N 0.800 0.48 <LM25 0:48 UGG
38SA0101Y 0.800 0.001 <LH17 0.0013 UGG

ISODRIN 3B-SA-Ol 08/09/1991 38SA0101N 0.800 0.48 <lM25 0.4B UGG
38SA0101Y 0.800 0.003 <lH17 0.003 UGG
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LINDANE 38-SA-Ol 08/09/1991 38SA0101N 0_800 0_1 <LM25 0_1 UGG

38SA0101Y 0_800 0_001 <LH17 0_001 UGG
METHOXYCHLOR 38-SA-Ol 08/09/1991 38SA0101N 0_800 0_26 <LM25 0_26 UGG

38SA0101Y 0_800 0_036 <LH17 0_0359 UGG
PCB 1016 38-SA-01 08/09/1991 38SA0101N 0.800 0.32 <LM25 0.32 UGG

38SA0101Y 0.800 0.1 <LH17 0.1 UGG
PC8 1221 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.1 *LH17 0.1 UGG
PC8 1232 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.1 *LH17 0.1 UGG
PCB 1242 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.1 *lH17 0_1 UGG
PCB 1248 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.1 *lH17 0.1 UGG
PCB 1254 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.048 *LH17 0.048 UGG
PCB 1260 38-SA-Ol 08/09/1991 38SA0101N 0_800 0.79 <LM25 0.79 UGG

38SA0101Y 0.800 0.048 <LU17 0.0479 UGG
PCB 1262 38-SA-Ol 08/09/1991 38SA0101Y 0.800 6.3 <LM25 0.3 UGG
TOXAPHENE 38-SA-01 08/09/1991 38SA0101NR 0.800 12.0 *lM25 12_0 UGG

RAO IONUCLI DES ALPHA GROSS 38-SA-Ol 08/09/1991 38SA010TY 0.800 3,0 =00 0.0 PCG
81SMUTH 214 38-SA-01 08/09/1991 38SA0101Y 0.800 0_37 =99 0.0 PCG
CESIUM 137 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.06 =99 0.0 PCG
GAMMA SCAN / GAMMA SCREEN 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.0 =99 0.0 PCG
GROSS 8ETA 38-SA-Ol 08/09/1991 38SA0101Y 0.800 12.6 =00 0.0 PCG
LEAD 212 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0_57 =99 0_0 PCG
LEAD 214 38-SA-Ol 08/09/1991 38SA010TY 0.800 0.36 =99 0.0 PCG
RADIUM 226 38-SA-Ol 08/09/1991 38SA010TY 0.800 0.25 =99 0.0 PCG
THALLIUM 208 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.38 =99 0_0 PCG

SEMIVOLATILES 1,2,3-TRICHLOR08ENZENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.032 <lM25 0.032 UGG
1,2,4-TRICHLOR08ENZENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.22 <LM25 0.22 UGG
1,2·0ICHlOROBENZENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.042 <LM25 0.042 UGG
1,2-0IPHENYLHYORAZINE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.52 <LM25 0.52 UGG
1,4·0ICHlOROBENZENE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.034 <LM25 0.034 UGG
1.4-0XATHIANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.075 <LM25 0.075 UGG
2,3.6-TCP 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.62 <lM25 0.62 UGG
2,4,5-TRICHLOROPHENOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.49 <LM25 0.49 UGG
2,4,6-TRICHLOROPHENOl 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.0.61 <LM25 0.061 UGG
2,4-0ICHLOROPHENOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.065 <LM25 0.065 UGG
2,4-0IMETHYLPHENOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 3.0 <LM25 3.0 UGG
2,4-0INITROPHENOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 4.7 <LM25 4.7 UGG
2,6-0INITROANILINE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.57 <LM25 0.57 UGG
2-CHLORONAPHTHALENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.24 <LM25 0.24 UGG
2-CHLOROPHENOL 38-SA-Ol 08/09/1991 38SA010TY 0.800 0.055 <LM25 0.055 UGG
2-METHYL-4.6-0INITROPHENOL/4,6 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.8 <LM25 0.8 UGG
2-METHYLNAPHTHALENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.098 <lM25 0.098 UGG
2-NITROANILINE 38-SA-01 08/09/1991 38SA0101NR 0.800 3.1 *LM25 3_ 1 UGG
2-NITROPHENOL 38-SA-01 08/09/1991 38SA0101Y 0.800 1.1 <LM25 1.1 UGG
3,3 1 ·OICHlOROBENZJDINE 38-SA-01 08/09/1991 38SA0101Y 0.800 1.6 <LM25 1.6 UGG
3,5-0INITROANILINE 38-SA-01 08/09/1991 38SA0101Y 0.800 1.6 <LM25 1.6 UGG
3-METHYL-4-CHlOROPHENOL/4-CHlO 38-SA-01 08/09/1991 38SA0101Y 0.800 0.93 <lM25 0.93 UGG
3-NITROANILINE 38-SA-01 08/09/1991 38SA0101Y 0.800 3.0 <LM25 3.0 UGG
3-N 1TROTOLUENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.34 <LM25 0.34 UGG
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4-BROMOPHENYLPHENYL ETHER 38-SA-Ol 08/09/1991 38SA0101Y 0_800 0.041 <LM25 0.041 UGG
4-CHLOROANILINE 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.63 *LM25 0_63 UGG
4-CHLOROPHENYLPHENYL ETHER 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.17 <LM25 0.17 UGG
4-METHYLPHENOL/4-CRESOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.24 <LM25 0.24 UGG
4-N ITROANI LI NE 38-SA-Ol 08/09/1991 38SA0101NR 0.800 3.1 *LM25 3.1 UGG
4-NITROPHENOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 3.3 <LM25 3.3 UGG
ACENAPHTHENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.,041 <LM25 0.041 UGG
ACENAPHTHYLENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.033 <LM25 0.033 UGG
ANTHRACENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.71 <LM25 0.71 UGG
ATRAZINE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.065 <LM25 0.065 UGG
BENZOCA1ANTHRACENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.107 =LM25 0.48 UGG
BENZOCA)PYRENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.2 <LM25 1.2 UGG
BENZOCB)FLUORANTHENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.31 <LM25 0.31 UGG
BENZO(G,H,t)PERYlENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.18 <LM25 0.18 UGG
BENZOCK)FLUORANTHENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.13 <LM25 0.13 UGG
BENZOIC ACID 38-SA-Ol 08/09/1991 38SA0101NR 0.800 3.1 *LM25 3.1 UGG
BENZYL ALCOHOL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.032 <LM25 0.032 UGG
BIS C2-CHLOROETHOXY) METHANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.19 <LM25 0.19 UGG
BIS C2-CHLOROETHYLl ETHER 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.36 <LM25 0.36 UGG
BIS C2-CHLOROISOPROPYLl ETHER 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.44 <LM25 0.44 UGG
BIS C2-ETHYLHEXYLl PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.48 <LM25 0.48 UGG
BUTYLBENZYL PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.8 <LM25 1.8 UGG
CHRYSENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.104 =LM25 0.032 UGG
OI-N-BUTYL PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.3 <lM25 1.3 UGG
OI-N-OCTYL PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.23 <LM25 0.23 UGG
OIBENZ(A,H)ANTHRACENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.31 <lM25 0.31 UGG
OIBENZOFURAN 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.038 <LM25 0.038 UGG
OIBROMOCHLOROPROPANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.071 <LM25 0.071 UGG
OICYCLOPENTAOIENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.57 <LM25 0.57 UGG
OIETHYL PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.24 <LM25 0.24 UGG
DIMETHYL PHTHALATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.063 <LM25 0.063 UGG
OITHIANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.065 <LM25 0.065 UGG
ENOOSULFAN SULFATE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.2 <LM25 1.2 UGG
ENORIN ALDEHYDE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.8 <LM25 1.8 UGG
ENORIN KETONE 38-SA-Ol 08/09/1991 38SA0101NR 0.800 0.28 *LM25 0.28 UGG
FLUORANTHENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.152 =LM25 0.032 UGG
FLUORENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.065 <LM25 0.065 UGG
HEXACHLOROBENZENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.08 <LM25 0.08 UGG
HEXACHLOROBUTAOIENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTADIENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0_52 <LM25 0.52 UGG
HEXACHLOROETHANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.8 <lM25 1.8 UGG
INOENOC1,2,3-C,D1PYRENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 2.4 <lM25 2.4 UGG
ISOPHORONE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.39 <LM25 0.39 UGG
MALATHION 38-SA-01 08/09/1991 38SA0101Y 0.800 0.18 <LM25 0.18 UGG
MIREX 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.14 <LM25 0.14 UGG
N-NITROSODI-N-PROPYLAMINE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 1.1 <LM25 1.1 UGG
N~NITROSODIMETHYLAMINE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.46 <lM25 0.46 UGG
N~NITROSODIPHENYLAMINE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.29 <lM25 0.29 UGG
NAPHTHALENE 38-SA-Ol 08/01'/1991 38SA0101Y 0.800 0.74 <lM25 0.74 UGG
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P-CHLOROPHENYLMETHYL SULFIDE 38-SA-01 08/09/1991 38SA010lY 0.800 0.097 <LM25 0.097 UGG
P-CHlOROPHENYLMETHYl SULFONE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.066 <lM25 0.066 UGG
P-CHLOROPHENYLMETHYL SULFOXIDE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.32 <LM25 0.32 UGG
PARATHION 38-SA-01 08/09/1991 38SA0101Y 0.800 1.7 <LM25 1.7 UGG
PENTACHLOROPHENOL 38-SA-01 08/09/1991 38SA0101Y 0.800 0.76 <LM25 0.76 UGG
PHENANTHRENE 38-SA-01 08/09/1991 38SA010lY 0.800 0.137 =LM25 0.032 UGG
PHENOL 38-SA-01 08/09/1991 38SA0101Y 0.800 0.052 <LM25 0.052 UGG
PYRENE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.083 <LM25 0.083 UGG
SUPONA/2-CHLORO-1-(2,4-DICHLOR 38-SA-01 08/09/1991 38SA010lY 0.800 0.92 <LM25 0.92 UGG
VAPONA 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.068 <LM25 0.068 UGG

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 38-SA-01 08/09/1991 38SA0101Y 0.800 0.5 <LM23 0.5 UGG
1,1,1~TRICHLOROETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.2 <LM23 0.2 UGG
l,l,2,2-TETRACHlOROETHANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.2 <LM23 0.2 UGG
1,1,2-TRICHLOROETHANE 38-SA-01 08/09/1991 38SA010lY 0.800 0.33 <LM23 0.33 UGG
1,1-DICHlOROETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.49 <LM23 0.49 UGG
1, 1-DICHLOROETHYLENE/1, 1-0ICHL 38-SA-01 08/09/1991 38SA010lY 0.800 0.27 <LM23 0.27 UGG
1,2-0ICHLOROETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.32 <LM23 0.32 UGG
l,2-0ICHLOROETHENES/l,2-0ICHLO 38-SA-01 08/09/1991 38SA0101Y 0.800 0.32 <LM23 0.32 UGG
1,2-DICHlOROPROPANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.53 <LM23 0.53 UGG
1,3-0ICHLOROBENZENE 3B-SA-Ol 08/09/1991 38SA0101N 0.800 0.042 <LM25 0.042 UGG

38SA0101Y 0.800 0.14 <LM23 0.14 UGG
1,3-0ICLOROPROPANE 38-SA-01 08/09/1991 38SA010lY 0.800 0.2 <LM23 0.2 UGG
1,3-DIMETHYLBENZENE/M-XYLENE 3B-SA-01 08/09/1991 38SA0101Y 0.800 0.23 <LM23 0.23 UGG
ACETIC ACID, VINYL ESTER/VINYL 3B-SA-01 08/09/1991 38SA0101NR 0.800 1.0 *LM23 1.0 UGG
ACETONE 38-SA-01 08/09/1991 38SA0101Y 0.800 3.3 <LM23 3.3 UGG
ACRYLONITR ILE 38-SA-01 08/09/1991 38SA0101Y 0.800 2.0 <LM23 2.0 UGG
BENZENE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.1 <LM23 0.1 UGG
BROMOO ICHLOROMETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.2 <LM23 0.2 UGG
BROMOFORM 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.2 <LM23 0.2 UGG
BROMOMETHANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.26 <LM23 0.26 UGG
CARBON 0 ISUl FIDE 38-SA-01 08/09/1991 38SA0101NR 0.800 0.6 *lM23 0.6 UGG
CARBON TETRACHLORIDE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.31 <LM23 0.31 UGG
CHLORFORM 38-SA-01 08/09/1991 38SA0101Y 0.800 0.2.4 <LM23 0.24 UGG
CHlOROBENZENE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.1 <LM23 0.1 UGG
CHlOROETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.64 <LM23 0.64 UGG
CHlOROETHANE/VINYl CHLORIDE 38-SA-Ol 08/09/1991 38SA0101Y 0.800. 1.8 <LM23 1.8 UGG
CHLOROMETHANE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.96 <LM23 0.96 UGG
CIS-l,3-0ICHLOROPROPYLENE/CIS- 38-SA-01 08/09/1991 38SA0101NR 0.800 0.6 *LM23 0.6 UGG
OIBROMOCHLOROMETHANE 38-SA-01 08/09/1991 38SA0101Y 0.800 0.25 <LM23 0.25 UGG
OICHLOROBENZENE - NONSPECIFIC 38-SA-01 08/09/1991 38SA0101Y 0.800 0.2 <LM23 0.2 UGG
ETHYLBENZENE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 0.19 <LM23 0.19 UGG
METHYL-N-BUTYL KETONE/2-HEXANO 38-SA-01 08/09/1991 38SA0101NR 0.800 1.0 *LM23 1.0 UGG
METHYLENE CHLORIOE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 4.4 <LM23 4.4 UGG
METHYLETHYL PHENOL/METHYLETHYL 38-SA-Ol 08/09/1991 38SA0101Y 0.800 4.3 <LM23 4.3 UGG
METHYLISOBUTYL KETONE 38-SA-Ol 08/09/1991 38SA0101Y 0.800 o.ia <LM23 0.63 UGG
STYRENE 38-SA-01 08/09/1991 38SA0101NR 0.800 0.6 *LM23 0.6 UGG
TETRACHLOROETHYLENE/TETRACHLOR 38-SA-01 08/09/1991 38SA0101Y 0.800 0.16 <LM23 0.16 UGG
TOLUENE 38·SA·01 08/09/1991 38SA0101Y 0.800 0.1 "<lM23 0.1 UGG
TRANS-l.3-DI~HLOROPROPENE 38-SA-01 08/09/1991 38SA0101NR 0.800 0.6 *lM23 0.6 UGG
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TRICHLOROETHYLENE/TRICHLOROETH 38-SA·D1 08/09/1991 38SA010lY 0.800 0.23 <LM23 0.23 UGG
TRICHLOROFlUOROMETHANE 38-SA'01 08/09/1991 38SA0101Y 0.800 0.23 <LM23 0.23 UGG
XYLENES 38-SA-01 08/09/1991 38SA0101Y 0.800 0.78 <LM23 0.78 UGG
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IAAP39 SO EXPLOSIVES 2,4-DINITROTOLUENE 39-SA-Ol 08/14/1991 39SA0101N 0.500 14.0 <LM25 1.4 UGG

39SA0103NO 0.500 14.0 <LM25 1.4 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 1.4 <LM25 1.4 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 1.4 <LM25 1.4 UGG

39SA0302N 1.500 1.4 <lM25 1.4 UGG
2,6-0INITROTOLUENE 39-SA-Ol 08/14/1991 39SA0101N 0.500 3.2 <LM25 0.32 UGG

39SA0103ND 0.500 3.2 <LM25 0.32 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.32 <LM25 0.32 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.32 <LM25 0.32 UGG

39SA0302N 1.500 0.32 <LM25 0.32 UGG
NITROBENZENE 39-SA-01 08/14/1991 39SA0101N 0.500 18.0 <LM25 1.8 UGG

39SA0103ND 0.500 18.0 <LM25 1.8 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 1.8 <LM25 1.8 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 l.B <LM25 1.8 UGG

39SI\0302N 1.500 1.8 <lM25 1.8 UGG
METALS ANTIMONY 39-SA-Ol 08/14/1991 39SA0101Y 0.500 19.6 <JS12 19.6 UGG

39SA0103YO 0.500 19.6 <JS12 19.6 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 19.6 <JS12 19.6 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 19.6 <JS12 19.6 UGG

39SA0302Y 1.500 19.6 <JS12 19.6 UGG
ARSENIC 39-SA-Ol 08/14/1991 39SA0101Y 0.500 3.52 =B9 2.5 UGG

39SA0103YD 0.500 4.03 =B9 2.5 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 7.41 =B9 2.5 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 8.48 =B9 2.5 UGG

39SA0302Y 1.500 3.22 =B9 2.5 UGG
BARIUM 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1,400.0 =JS12 3.29 UGG

39SA0103YD 0.500 1,180.0 =JS12 3.29 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 209.0 =JS12 3.29 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 236.0 =JS12 3.29 UGG

39SA0302Y 1.500 251.0 =JS12 3.29 UGG
BERYLLIUM 39-SA-01 08/14/1991 39SA0101Y 0.500 3.4 =JS12 0.427 UGG

39SA0103YO 0.500 0.732 =JS12 0.427 UGG
39-SA-02 08/14/1991 39SA0201Y . 1.500 0.63 =JS12 0.427 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.82 =JS12 0.427 UGG

39SA0302Y 1.500 0.85 =JS12 0.427 UGG
CADMIUM 39-SA-Ol 08/14/1991 39SA0101Y 0.500 62.0 =JS12 1.2 UGG

39SA0103YD 0.500 7_19 =JS12 1.2 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.2 <JS12 1.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.2 <JS12 1.2 UGG

39SA0302Y 1.500 1.2 <JS12 1.2 UGG
CHROMIUM 39-SA-01 08/14/1991 39SA0101Y 0.500 259.0 =JS12 1.04 UGG

39SA0103YO 0.500 358.0 =JS12 1.04 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 19.7 =JS12 1.04 UGG
39-SA'03 08/14/1991 39SA0301Y 0.500 22.5 =JS12 1.04 UGG

39SA0302Y 1.500 25.5 =JS12 1.04 UGG
COPPER 39-SA-01 08/14/1991 39SA0101Y 0.500 285.0 =JS12 2.84 UGG

39SA0103YO 0.500 1,150.0 =JS12 2.84 UGG
39'SA-02 08/14/1991 39SA0201Y 1.500 61.5 =JS12 2.84 UGG
39-SA'03 08/14/1991 39SA0301Y 0.500 16.7 =JS12 2.84 UGG
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39SA0302Y 1.500 15.0 =JS12 2.84 UGG
LEAD 39-SA-Ol 08/14/1991 39SAOI0IY 0_500 2,600.0 =JD21 0_467 UGG

39SAOI03YD 0.500 3,000.0 =JD21 0.467 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 49.0 =JD21 0.467 UGG
39-SA-D3 08/14/1991 39SA0301Y 0.500 31.0 =JD21 0.467 UGG

39SA0302Y 1.500 10.0 =JD21 0.467 UGG
MERCURY 39-SA-Ol 08/14/1991 39SA0101Y 0.500 D.265 =Y9 D.05 UGG

39SADI03YD D.500 0.197 =Y9 0_05 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.072 =Y9 0_05 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.05 <Y9 0.05 UGG

39SA0302Y 1.500 0_05 <Y9 0.05 UGG
NicKEL 39-SA-Ol 08/14/1991 39SA0101Y 0.500 22.3 =JS12 2.74 UGG

39SA0103YO 0.500 23.7 =JS12 2.74 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 15.6 =JS12 2.74 UGa
39-SA-03 08/14/1991 39SA0301Y 0.500 14.6 =JS12 2.74 UGG

39SA0302Y 1500 19.6 =JS12 2.74 UGG
SELENIUM 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 0.449 <JD20 0.449 UGG

39SA0103YD 0.500 0.449 <JD20 0.449 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.449 <JD20 0.449 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.449 <JD20 0.449 UGG

39SA0302Y 1.500 0.449 <JD20 0_449 UGG
SILVER 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1.65 =JS12 0.803 UGG

39SA0103YD 0500 3.78 =JS12 0.803 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 2.21 =JS12 0.803 UGG
39-SA-03 08/14/1991 39SAD301Y 0.500 1.19 =JS12 0.803 UGG

39SA0302Y 1.500 0.803 <JS12 0.803 UGG
THALLIUM 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 34.3 <JS12 34.3 UGG

39SAOI03YO 0.500 34.3 <JS12 34.3 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 34.3 <JS12 34.3 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 34.3 "<JS12 34.3 UGG

39SA0302Y 1.500 34.3 <JS12 34.3 UGG
ZINC 39-SA-01 08/14/1991 39SAOI0IY 0.500 305.0 =JS12 2.34 UGG

39SAOI03YD 0.500 1,400.0 =JS12 2.34 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 81.2 =JS12 2.34 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 75.3 =JS12 2.34 UGG

39SA0302Y 1.500 57.8 =JS12 2.34 UGG
PEST-PCBS 2,2-8IS(P-CHLOROPHENYL)-l,l-DI39-SA-01 08/14/1991 39SAOI01N 0.500 0.68 <LM25 0.068 UGG

39SA0103ND 0.500 0.68 <LM25 0.068 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.068 <LM25 0.068 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.068 <LM25 0.068 UGG

39SA0302N 1.500 0.068 <lM25 0.068 UGG
2,2-BIS(P-CHLOROPHENYL)-l,l-TR 39-SA-Ol 08/14/1991 39SAOI0IN 0.500 1.0 <LM25 0_1 UGG

39SAOI03ND 0.500 1.0 <LM25 0.1 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.1 <LM25 0.1 UGG
39-SA-03 08/1l./1991 39SA0301N 0.500 0.1 <lM25 0.1 UGG

39SA0302N 1.500 0.1 <LM25 0.1 UGG
2,Z-BIS(P-CHOLROPHENYL)-l,I-DI 39-SA-Ol 08/ll./1991 39SAOI0IN 0.500 0.64 <LM25 0.064 UGG

39SAOI03ND 0.500 0.64 <LM25 0.064 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.064 <LM25 0.064 UGG
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39-SA-03 08/14/1991 39SA0301N 0.500 0.064 <LM25 0.064 UGG

39SA0302N 1.500 ·0.064 <LM25 0.064 UGG
ALDRIN 39-SA-01 08/14/1991 39SA0101N 0.500 13.0 <LM25 1.3 UGG

39SA0103NO 0.500 13.0 <lM25 1.3 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 1.3 <LM25 1.3 UGG
39-SA-03 08/14/1991 39SA0301N 0:500 1.3 <LM25 1.3 UGG

39SA0302N 1.500 1.3 <LM25 1.3 UGG
ALPHA-8ENZENEHEXACHLORIOE 39-SA-01 08/14/1991 39SA0101N 0.500 13.0 <LM25 1.3 UGG

39SA0103NO 0.500 13.0 <LM25 1.3 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 ·1.3 <LM25 1.3 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 1.3 <LM25 1.3 UGG

39SA0302N 1.500 1.3 <LM25 1.3 UGG
ALPHA-ENDOSULFAN/ENDOSULFAN I 39-SA-01 08/14/1991 39SA0101N 0.500 4.0 <LM25 0.4 UGG

39SA0103NO 0.500 4.0 <LM25 0~4 UGG
39-SA·02 08/14/1991 39SA0201N 1.500 0.4 <LM25 0.4 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.4 <LM25 0.4 UGG

39SA0302N 1.500 0.4 <LM25 0.4 UGG
BETA-BENZENE HEXACHLORIDE 39-SA-01 08/14/1991 39SA0101N 0.500 13.0 <LM25 1.3 UGG

• 39SA0103NO 0.500 13.0 <LM25 1.3 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 1.3 <LM25 1.3 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 1.3 <LM25 1.3 UGG

39SA0302N 1.500 1.3 <LM25 1.3 UGG
BETA-ENOOSULFAN/ENOOSULFAN II 39-SA-01 08/14/1991 39SA0101N 0.500 24.0 <LM25 2.4 UGG

39SA0103NO 0.500 24.0 <LM25 2.4 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 2~4 <LM25 2.4 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 2.4 <LM25 2.4 UGG

39SA0302N 1.500 2.4 <LM25 2.4 UGG
CHLORDANE 39-SA-01 08/14/1991 39SA0101N 0.500 6.8 <LM25 0.68 UGG

39SA0103NO 0.500 6.8 <LM25 0.68 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.68 <LM25 0.68 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.68 <LM25 0.68 UGG

39SA0302N 1.500 0.68 <LM25 0.68 UGG
OELTA-BENZENEHEXACHLORIOE 39-SA-01 08/14/1991 39SA0101N 0.500 2.1 <LM25 0.21 UGG

39SA0103NO 0.500 2.1 <LM25 0.21 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.21 <LM25 0.21 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.21 <LM25 0.21 UGG

39SA0302N 1.500 0.21 <LM25 0.21 UGG
DIELDRIN 39-SA-01 08/14/1991 39SA0101N 0.500 0.79 <LM25 0.079 UGG

39SA0103NO 0.500 0.79 <LM25 0.079 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.079 <LM25 0.079 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.079 , <LM25 0.• 079 UGG

39SA0302N 1.500 0.079 <LM25 0.079 UGG
ENORIN 39-SA-01 08/14/1991 39SA0101N 0.500 13.0. <LM25 1.3 UGG

39SA0103NO 0.500 13.0 <LM25 1.3 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 1.3 <LM25 1.3 UGG
39-SA-03 08/14/1991 39SA0301N ·0.500 1.3 <lM25 1.3 UGG

39SA0302N 1.500 1.3 <LM25 1.3 UGG
HEPTACHLOR 39-SA-01 08/14/1991 39SA0101N 0.500 2.4 <LM25 0.24 UGG

39SA0103NO ·0.500 2.4 <LM25 0.24 UGG
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39-SA-D2 08/14/1991 39SA0201N 1.500 0.24 <LM25 0.24 UGG
39-SA"03 08/14/1991 39SA0301N 0.500 0.24 <LM25 0.24 UGG

39SA0302N 1.500 0.24 <LM25 0.24 UGG
HEPTACHLOR EPDXIDE 39-SA-Ol 08/'14/1991 39SAOI0IN 0.500. 4.8 <LM25 0.48 UGG

39SAOI03ND 0.500 4.8 <LM25 0.48 UGG
39-SA-02 08/,14/1991 39SA0201N 1.500 0.48 <LM25 0.48 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.48 <LM25 0.48 UGG

39SA0302N 1.500 0.48 <LM25 0.48 UGG
ISODRIN 39-SA-Ol 08/'14/1991 39SAOI0IN 0.500 4.8 <LM25 0.48 UGG

39SAOI03NO 0.500 4:8 <LM25 0.48 UGG
39-SA-02 081'14/1991 39SA0201N 1.500 0.48 <LM25 0.48 UGG
39-SA-03 081'14/1991 39SA0301N 0.500 0.48 <LM25 0.48 UGG

39SA0302N 1.500 0.48 <LM25 0.48 UGG
lINDANE 39-SA-Ol 08/114/1991 39SAOI0IN 0.500 1.0 <LM25 8.1 UGG

39SAOI03NO 0.500 1.0 <LM25 0.1 UGG
-' 39-SA-02 08/14/1991 39SA0201N 1.500 0.1 <LM25 0.1 UGG

39-SA-03 08/14/1991 39SA0301N 0.500 0.1 <LM25 . 0.1 UGG
39SA0302N 1.500 0.1 <LM25 0.1 UGG

METHOXYCHLOR 39-SA-Ol 08/14/1991 39SAOI0IN 0.500 2.6 <LM25 0.26 UGG
39SAOI03ND 0.500 2.6 <LM25 0.26 UGG

39-SA-02 08/14/1991 39SA0201N 1.500 0.26 <LM25 0.26 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.26 <LM25 0.26 UGG

39SA0302N 1.500 0.26 <LM25 0.26 UGG
PCB 1016 39-SA-Ol 08/14/1991 39SAOI0IN 0.500 3,2 <LM25 0,32 UGG

39SAOI03NO 0.500 3.2 <LM25 0.32 UGG
39-SA-02 08/14/1991 39SA0201N 1.500 0.32 <LM25 0.32 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.32 <LM25 0.32 UGG

39SA0302N 1.500 0.32 <LM25 0.32 UGG
PCB 1221 39-SA-Ol 08/14/1991 39SAOI0INR 0.500 .19.0 *LM25 19.0 UGG

39SAOI03NR 0.500 19.0 *LM25 19.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 1,9 *LM25 1.9 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 1.9 *LM25 1.9 UGG

39SA0302NR 1.500 1.9 *LM25 1.9 UGG
PCB 1232 39-SA-Ol 08/14/1991 39SAOI0INR 0.500 19.0 *LM25 19.0 UGG

39SAOI03NR 0.500 19.0 *LM25 19.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 1.9 *LM25 1.9 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 1.9 *LM25 1.9 UGG

39SA0302NR 1.500 1.9 *LM25 1.9 UGG
PCB 1242 39-SA-Ol 08/14/1991 39SAOI0INR 0.500 19.0 *LM25 19.0 UGG

39SAOI03NR 0.500 19.0 *LM25 19.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 1.9 . *LM25 1.9 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 1.9 *LM25 1.9 UGG

39SA0302NR 1.500 1.9 *LM25 1.9 UGG
PCB 1248 39-SA'01 08/1<1/1991 39SAOI0INR 0.500 19.0 *LM25 19.0 UGG

39SAOI03NR 0.500 19.0 *LM25 19.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 1.9 *LM25 1.9 UGG
39-SA-03 08/11./1991 39SA0301NR 0.500 ·1.9 *LM25 1.9 UGG

39SA0302NR 1.500 1.9 *LM25 1.9 UGG
PCB 1254 39-SA-Ol 08/11./1991 39SAOI0INR 0.500 38.0 *LM25 38.0 UGG
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39SA0103NR 0.500 3B.0 *LM25 3B.0 UGG

39-SA-02 08/14/1991 39SA0201NR 1.500 3.8 *LM25 3.8 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 3.8 *LM25 3.8 UGG

39SA0302NR 1.500 3.8 *LM25 3.8 UGG
PCB 1260 39-SA-Ol 08/14/1991 39SA0101N . 0.500 7.9 <LM25 0.79 UGG

39SAOI03NO 0.500 7;9 <LM25 0.79 UGG
39-SA-02 . 08/14/1991 39SA0201N 1.500 0.79 <LM25 0.79 UGG
39-SA-03 08/14/1991 39SA0301N 0.500 0.79 <LM25 0.79 UGG

39SA0302N 1.500 0.79 <LM25 0.79 UGG
PCB 1262 39-SA-Ol 08/14/1991 39SAOI0TY 0.500 63.0 <LM25 . 0.3 UGG

39SAOI03YO 0.500 63.0 <LM25 0.3 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 6.3 <LM25 0.3 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 6.3 <LM25 0.3 UGG

39SA0302Y 1.500 6.3 <LM25 , 0.3 UGG
TOXAPHENE 39-SA-Ol 08/14/1991 39SAOI01NR 0.500 120.0 *LM25 12.0 UGG

39SAOI03NR 0.500 120.0 *LM25 . 12.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 12.0 *LM25 12.0 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 12.0 *LM25 12.0 UGG

39SA0302NR 1.500 12.0 *LM25 12.0 UGG
SEMIVOLATILES l,2,3-TRICHLOROBENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.32 <LM25 0.032 UGG

39SA0103YO 0.500 0.32 <LM25 0.032 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.032 <LM25 0.032 UGG.
39-SA-03 08/14/1991 39SA0301Y 0.500 0.032 <LM25 0.032 UGG

39SA0302Y 1.500 0.032 <LM25 0.032 UGG
1,2,4- TR ICHLOROBENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 2.2 <LM25 0.22 UGG

39SA0103YO 0.500 2.2 <LM25 0.22 UGG
39-SA-02 . 08/14/1991 39SA0201Y 1.500 0.22 <LM25 0.22 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.22 <LM25 0.22 UGG

39SA0302Y 1.500 0.22 <LM25 0.22 UGG
1,2-0ICHLOROBENZENE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 0.42 <LM25 0.042 UGG

39SA0103YO 0.500 0.42 <LM25 0.042 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.042 <LM25 0.042 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.042 <LM25 0.042 UGG

39SA0302Y 1.500 0.042 <LM25 0.042 UGG
1,2-DIPHENYlHYDRAZINE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 5.2 <LM25 0.52 UGG

39SA0103YO 0.500 5.2 <LM25 0.52 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.52 <LM25 0.52 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.52 <LM25 0.52 UGG

39SA0302Y 1.500 0.52 <LM25 0.52 UGG
1,4-0ICHLOROBENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.34 <LM25 0.034 UGG

39SA0103YO 0.500 0.34 <LM25 0.034 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.034 <LM25 0.034 UGG
39-SA'03 08/14/1991 39SA0301Y 0.500 0.034 <LM25 0.034 UGG

39SA0302Y 1.S00 0.034 <LM25 0.034 UGG
1,4-0XATHIANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.75 <lH25 0.075 UGG

39SAOI03YO 0.500 .0.75 <LM25 0.075 UGG
39-SA-02 08/14/1991 39SA020TY 1.500 0.075 <LM25 0.075 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.075 <LM25 0.075 UGG

39SA0302Y 1.500 0.075 <LM25 0.075 UGG
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2,3,6*TCP 39-SA-01 08/14/1991 39SA0101Y 0.500 6.2 <LM25 0.62 UGG
39SA0103YD 0.500 6.2 <LM25 0.62 UGG

39-SA-02 08/14/1991 39SA0201Y 1.500 0.62 <LM25 0.62 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.62 <LM25 0.62 UGG

39SA0302Y 1.500 0.62 <LM25 0.62 UGG
2.4.5-TRICHLOROPHENOL ·39-SA-01 08/14/1991 39SA0101Y 0.500 4.9 <LM25 0.49 UGG

39SA0103YD 0.$00 4.9 <LM25 0.49 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.49 <LM25 0.49 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.49 <LM25 0.49 UGG

39SA0302Y 1.500 0.49 <LM25 0.49 UGG
2.4.6-TRICHLOROPHENOL 39-SA-01 08/114/1991 39SA0101Y 0.500 ·0.61 <LM25 0.061 UGG

39SA0103YD 0.500 ·0.61 <LM25 0.061 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.061 <LM25 0.061 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.061 <LM25 0_061 UGG

39SA0302Y 1.500 0.061 <LM25 0.061· UGG
2.4-DICHLOROPHENOL 39-SA-01 08/14/1991 39SA0101Y 0.500 0.65 <LM25 0.065 UGG

39SA0103YD 0.500 0.65 <LM25 0.065 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.065 <LM25 0.065 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.065 <LM25 0.065 UGG

39SA0302Y 1.500 0.065 . <LM25 0.065 UGG
2.4-0IMETHYLPHENOL 39-SA-01 08/14/1991 39SA0101Y 0.500 30.0 <LM25 3.0 UGG

39SA0103YD 0.500 30.0 <LM25 3.0 UGG
39-SA-02 08/14/1991 39SA0201Y : 1.500 3.0 <lM25 3.0 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 3.0 <lM25 3.0 UGG

39SA0302Y 1.500 3.0 <lM25 3.0 UGG
2.4-0INITROPHENOL 39-SA-01 08/14/1991 39SA0101Y 0.500 47.0 .<lM25 4.7 UGG

39SA0103YD 0.500 47.0 .<LM25 4.7 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 4.7 <lM25 4.7 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 4.7 <LM25 4.7 UGG

39SA0302Y 1.500 4.7 <LM25 4.7 UGG
2, 6¥D JNI TROAN-I lINE 39-SA-01 08/14/1991 39SA0101Y 0.500 5.7 <lM25 0.57 UGG

39SA0103YD 0.500 :5.7 <LM25 0.57 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.57 <LM25 0.57 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.57 <lM25 0.57 UGG

39SA0302Y 1.500 0.57 <lM25 0.$7 UGG
2-CHLORONAPHTHAlENE 39-SA'01 08/14/1991 39SA0101Y 0.500 2.4 <LM25 0.24 UGG

39SA0103YD 0.500 2.4 <LM25 0.24 UGG
39-SA'02 08/14/1991 39SA0201Y 1.500 0.24 <lM25 0.24 UGG
39'SA-03 08/14/1991 39SA0301Y 0.500 0.24· <lM25 0.24 UGG

39SA0302Y 1.500 0.24' <lM25 0.24 UGG.
2-CHlOROPHENOl 39.'SA-01 08/14/1991 39SA0101Y 0.500 0.55 <lM25 0.055 UGG·

39SA0103YD 0.500 0.55 <LM25 0.055 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.055 <LM25 0.055 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.055 <LM25 0.055 UGG.

39SA0302Y 1.500 0.055 <lM25 0.055 UGG
2·METHYL·4.6-DINITROPHENOL/4.6 39-SA'01 08/14/1991 39SA0101Y 0.500 8.0 <lM25 0.8 UGG

39SA0103YD 0.500 8.0 <LM25 0.8 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.8 <lM25 0.8 UGG
39-SA-03 08/1411991 39SA0301Y 0.500 0.8 <LM25 0.8 UGG
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39SA0302Y 1.500 0.8 <LM25 0.8 UGG

2-METHYLNAPHTHALENE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 6.35 =LM25 0.032 UGG
39SAOI03YD 0.500 7.92 =LM25 0.032 UGG

39-SA-D2 08/14/1991 39SA0201Y 1.500 0.032 <LM25 0.032 UGG
39-SA-03 08/14/1991 39SA0301Y 0~500 0.032 <LM25 0.032 UGG

39SA0302Y 1.500 0.032 <LM25 0.032 UGG
2-METHYLPHENOL/2-CRESOL 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 0.98 <LM25 0.098 UGG

39SAOI03YD 0.500 0.98 <LM25 0.098 UGG
39-SA-D2 08/14/1991 39SA0201Y 1.500 0.098 <LM25 0.098 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0·.098 <LM25 0.098 UGG

39SA0302Y 1.500 0.098 <LM25 0.098 UGG
2-NITROANILINE 39-SA-Ol 08/14/1991 39SAOI0INR 0.500 31.0 *LM25 31.• 0 UGG

39SAOI03NR 0.500 31.0 *LM25 31.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 3.1 *LM25 3.1 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 3.1 *LM25 3.1 . UGG

39SA0302NR 1.500 3.1 *LM25 3.1 UGG
2-NITROPHENOL 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 11.0 <lM25 1.1 UGG

39SAOI03YO 0.500 11.0 <LM25 1.1 . UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.1 <LM25 1.1 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.1 <LM25 1.1 UGG

39SA0302Y 1.500 1.1 <LM25 1.1 UGG
3,3 1 -DICHlOROBENZIDINE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 16.0 <LM25 1.6 UGG

39SAOI03YD 0.500 16.0 <LM25 1.6 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.6 <LM25 1.6 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.6 <LM25 1.6 UGG

39SA0302Y 1.500 1.6 <LM25 1.6 UGG
3,5-DINITRDANILINE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 16.0 <LM25 1.6 UGG

39SAOI03YD 0.500 16.0 <LM25 1.6 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 . 1.6 <LM25 1.6 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.6 <LM25 1.6 UGG

39SA0302Y 1.500 1.6 <LM25 1.6 UGG
3-METHYL-4-CHLOROPHENOL/4-CHLO 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 9.3 <LM25 0.93 UGG

39SAOI03YD 0.500 9.3 <LM25 0.93 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.93 <LM25 0.93 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.93 <lM25 0.93 UGG

39SA0302Y 1.500 0.93 <lM25 0.93 UGG
3-NITROANILINE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 30.0 <LM25 3.0 UGG

39SAOI03YD 0.500 30.0 <LM25 3.0 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 3.0 <LM25 3.0 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 . 3.0. <LM25 3.0 UGG

39SA0302Y 1.500 3.0 <lM25 3.0 UGG
3-NITROTOLUENE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 3.4 <LM25 0.34 UGG

39SAOI03YO 0.500 3.4 <LM25 0.34 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.34 <LM25 0.34 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.34 <LM25 0.34 UGG

39SA0302Y 1.500 0.34 <LH25 0.34 UGG
4-BROMOPHENYLPHENYL ETHER 39-SA-Dl OB/14/1991 39SAOI0IY ·0.500 0.41 <LM25 0.041 UGG

39SAOI03YD ·0.500 0.41 <LM25 0.041 UGG
39-SA-D2 08/14/1991 39SA0201Y 1.500 0.041 <LM25 0.041 UGG
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39-SA-D3 D8/14/1991 39SA0301Y 0.500 0.041 <LM25 0.041 UGG

39SA0302Y 1.500 0.041 <lM25 0.041 UGG
4'CHlOROANllINE 39-SA-Ol 08/14/1991 39SA0101NR 0.500 6.3 *lM25 6.3 UGG

39SA0103NR 0.500 ·6.3 *lM25 6.3 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 0.63 *lM25 0.63 UGG
.39-SA-03 08/14/1991 39SA0301NR 0.500 0.63 *lM25 0.63 UGG

39SA0302NR 1.500 0.63 *lM25 0.63 UGG
4-CHlOROPHENYlPHENYl ETHER . 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 1;7 <lM25 0.17 UGG

39SA0103YD 0.500 1.7 <lM25 0.17 UGG
39-SA-02 08/'14/1991 39SA0201Y 1.500 0.17 <lM25 0.17 . UGG
39-SA-03 08/114/1991 39SA0301Y 0.500 0.17 <lM25 0.17 UGG

39SA0302Y 1.500 0.17 <lM25 0.17 UGG
4'METHYlPHENOl/4-CRESOl 39-SA-Ol 08/14/1991 39SA0101Y 0.500 2.4 <lM25 0.24 UGG

39SA0103YD 0.500 2.4 <lM25 0.24 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.24 <lM25 0.24 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.24 <lM25 0.24 UGG

39SA0302Y 1.500 0.24 <lM25 0.24 UGG
4-NITROANllINE 39-SA-Ol OB/14/1991 39SA0101NR 0.500 31.0 *lM25 31.0 . UGG

39SA0103NR 0.500 31.0 *lM25 31.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 3; 1 *lM25 3.1 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 3.1 *lM25 3.1 UGG

39SA0302NR 1.500 3.1 *lM25 3.1 UGG
4-NITROPHENOl 39-SA-Ol 08/14/1991 39SA0101Y 0.500 33.0 <lM25 3.3 UGG

39SA0103YO 0.500 33.0 <lM25 3.3 UGG
39-SA-02 . 08/14/1991 39SA0201Y 1.500 3.3 <lM25 3.3 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 3.3 <lM25 3.3 UGG

39SA0302Y. 1.500 3.3 <lM25 3.3 UGG
ACENAPHTHENE 39-SA-Ol 08/14/1991 39SA010lY 0.500 0.41 <lM25 0.041 UGG

39SA0103YO 0.500 0.41 <LM25 0.041 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.041 <lM25 0.041 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.041 <lM25 0.041 UGG

39SA0302Y 1.500 0.041 <lM25 0.041 UGG
ACENAPHTHYlENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.33 <lM25 0.033 UGG

39SAO1 03YD 0.500 0.33 <lM25 0.033 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.033 <LM25 0.033 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 ·0.033 <lM25 0.033 UGG

39SA0302Y 1.500 0.033 <lM25 0.033 UGG
ANTHRACENE 39-SA'01 08/14/1991 . 39SA0101Y 0.500 7.1 <lM25 0.71 UGG .

39SA0103YD 0.500 7.1 <lM25 0.71 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.71 <lM25 0.71 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.71 <lM25 0.71 UGG

39SA0302Y 1.500 0.71 <lM25 0.71 UGG
ATRAZINE 39-SA-Ol 08/14/1991 39SA010lY 0.500 0.65 <lM25 0.065 UGG

39SA0103YD 0.500 0.65 <lM25 0.065 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.065 <lM25 0.065 UGG·
39-SA-03 08/14/1991 39SA030lY 0.500 0.065 <lM25 0.065 UGG

39SA0302Y 1.500 0.065 <lM25 0.065 UGG
BENZO(AlANTHRACENE. 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.41 <lM25 0.4B UGG

39SA0103YD 0.500 0.41 <lM25 0.48 UGG
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39-SA-D2 OB/14/1991 39SA0201Y 1.500 0.041 <LM25 0.48 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.041 <LM25 0.48 UGG

39SA0302Y 1.500 0.041 <LM25 0.48 UGG
BEN20(A)PYRENE 39-SA-01 08/14/1991 . 39SA0101Y 0.500 12.0 <LM25 1.2 USG

39SA0103YD 0.500 12.0 <LM25 1.2 UGG
39-SA-02 08/14/1991 39SA0201Y 1;500 1.2 <LM25 1.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.2 <LM25 1.2 UGG

39SA0302Y 1.500 1.2 <LM25 1.2 UGG
BENZO(B)FLUORANTHENE 39-SA-01 08/14/1991 39SA0101Y 0.500 3.1 <LM25 0.31 UGG

39SA0103YD 0.500 3.1 <LM25 0.31 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 . 0.31 <LM25 0.31 UGG
39-SA-03 OB/14/1991 39SA0301Y 0.500 0.31 <LM25 0.31 UGG

39SA0302Y 1.500 0.31 <lM25 0.31 UGG
BENZO(G,H,I)PERYLENE 39-SA-01 08/14/1991 39SA0101Y 0.500 1.8 <LM25 0.18 UGG

39SA0103YD 0.500 1.8 <LM25 0.18 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 .0.18 <LM25 0.18 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.18 <LM25 0.18 UGG

39SA0302Y 1.500 0.18 <lM25 0.18 UGG
BENZO(K)FLUORANTHENE 39-SA-01 08/14/1991 39SA0101Y 0.500 1.3 <LM25 0.13 UGG

39SA0103YD 0.500 1.3 <LM25 0.13 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.13 <LM25 0.13 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.13 <LM25 0.13 UGG

39SA0302Y 1.500 0.13 <LM25 0.13 UGG
BENZOIC ACID 39-SA-01 08/14/1991 39SA0101NR 0.500 31.0 *LM25 31.0 UGG

39SA0103NR 0.500 31.0 *LM25 31.0 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 3.1 *LM25 3.1 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 3.1 *LM25 3.1 UGG

39SA0302NR 1.500 3.1 *LM25 3.1 UGG
BENZYL ALCOHOL 39-SA-01 08/14/1991 39SA0101Y 0.500 0.32 <LM25 0.032 UGG

39SA0103YD 0.500 0.32 <LM25 0.032 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.,032 <LM25 0.032 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.032 <LM25 0.032 UGG

39SA0302Y 1.500 0.032 <LM25 0.032 UGG
BIS (2-CHLOROETHOXY) METHANE 39-SA-01 08/14/1991 39SA0101Y 0.500 1.9 <LM25 0.19 UGG

39SA0103YO 0.500 1.9 <LM25 0.19 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.19 <LM25 0.19 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.19 <LM25 0.19 UGG

39SA0302Y 1.500 0.19 <LM25 0.19 UGG
BIS (2-CHLOROETHYL) ETHER 39-SA-01 08/14/1991 39SA0101Y 0.500 3.6' <LM25 0.36 UGG

39SA0103YO 0.500 3.6 <LM25 0.36 UGG-
39'SA-02 08/14/1991 39SA0201Y 1.500 0.36 <LM25 0.36 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.36 <LM25 0.36 UGG

39SA0302Y 1.500 0.36 <LM25 0.36 UGG
BIS (2-CHLOROISOPROPYL) ETHER 39-SA-01 08/14/1991 39SA0101Y . 0.500 4.4 <lM25 0.44 UGG

39SA0103YD 0.500 4.4 <LM25 0.44 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.44 <LM25 0.44 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.44 <LM25 0.44 UGG

39SA0302Y 1.500 0.44 <LM25 0.44 UGG
BIS (2-ETHYLHEXYL) PHTHALATE· 39-SA-01 08/14/1991 39SA0101Y '0.500 62.0 >lM25 0.48 UGG
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39SA0103YD 0.500 62.0 >LM25 0.48 UGG

39-SA-02 08/14/1991 39SA0201Y 1.500 0.48 <LM25 0.48 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.48 <LM25 0.48 UGG

39SA0302Y 1.500. 0.48 <LM25 0.48 UGG
BUTYLBENZYL PHTHALATE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 18.0 <LM25 1.8 UGG

39SA0103YD 0.500 18.0 <LM25 1.8 UGG
39-SA-02 081'14/1991 39SA0201Y 1.500 1:8 <LM25 1.8 UGG
39-SA-03 . 081"14/1991 39SA0301Y 0.500 1.8 <LM25 1.8 UGG

39SA0302Y 1:500 1.8 <LM25 1.8 UGG
CHRYSENE 39-SA-Ol 08/114/1991 39SA0101Y 0.500 0.32 <LM25 0.032 UGG

39SA0103YD 0.500 0.32 <LM25 0.032 UGG
39-SA-02 08/14/1991 39SA020TY 1.500 0.032 <LM25 0.032 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.032 <LM25 0.032 UGG

39.SA0302Y 1.500 0.032 <LM25 0.032 UGG
DI-N-BUTYL PHTHALATE 39-SA-Dl 08/14/1991 39SA0101Y 0.500 13.0 <LM25 1.3 UGG

39SA0103YD 0.500 13.0 <LM25 1.3 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.3 <LM25 . 1.3 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.3 <LM25 1.3 UGG

39SA0302Y 1.500 6.28 =LM25 1.3 UGG
DI·N·OCTYL PHTHALATE 39-SA-01 08/14/1991 39SA0101Y 0.500 2.3 <LM25 0.23 UGG

39SA0103YD 0.500 2.3 <LM25 0.23 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.23 <LM25 0.23 UGG
39-SA-03 08/14/1991 39SA030TY 0.500 0.23 <LM25 0.23 UGG

39SA0302Y 1.500 0.23 <LM25 0,23 UGG
DIBENZ(A.HlANTHRACENE 39-SA-01 08/14/1991 39SA0101Y 0.500 3.1 <LM25 0.31 UGG

39SA0103YO 0.500 3.1· <LM25 .0.31 UGG
39-SA'02 08/14/1991 39SA0201Y 1.500 0.31 <LM25 0.31 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.31 <LM25 0.31 UGG

39SA0302Y 1.500 0.31 <LM25 0.31 UGG
DIBENZOFURAN 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.38 <LM25 0.038 UGG

39SA0103YD 0.500 0.38 <LM25 0.038 UGG
39-SA-02 08/14/1991 39SA0201Y 1:500 0;038 <LM25 0.038 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.038 <LM25 0.038 UGG

39SA0302Y 1.500 0.038 <LM25 0.038 UGG
DIBROMOCHLOROPROPANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.71 <LM25 0.071 UGG

39SA0103YD 0.500 0.71 <LM25 0.071 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.071 <LM25 0.071 UGG.
39-SA-03 08/14/1991 39SA0301Y 0.500 0.071 <LM25 0.071 UGG

39SA0302Y 1:500 0.071 <LM25 0.071 UGG
OICYCLOPENTADIENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 5.7 <LM25 0.57 UGG

39SA0103YD 0.500 5.7 <LM25 0.57 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.57 <LM25 0.57 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.57 <LM25 0.57 UGG

39SA0302Y 1.500 0.57 <LM25 0.57 UGG
DIETHYL PHTHALATE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 2.4 <LM25 0.24 UGG

39SAO1 03YD 0.500 2.4 <LM25 0.24 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.24 <LM25 0.24 UGG
39-SA-03 08/14/1991 39SA030TY 0.500 0.24 <LM25 0.24 UGG

39SA0302Y 1.500 0.24 <LM25 0.24 UGG
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DIMETHYL PHTHALATE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 0.63 <LM25 0.063 UGG

39SAOI03YD 0.500 0.63 <LM25 0,063 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.063 <LM25 0.063 UGG
39-SA-03 08/14/1991 39SA0301Y . 0.500 0.063 <LM25 0.063 UGG

39SA0302Y 1.500 0.063 <LM25 0.063 UGG
DITHIANE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 0.65 <LM25 0.065 UGG

39SAOI03Yb 0.500 0.65 <LM25 0.065 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.065 <LM25 0.065 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.065 <LM25 0.065 UGG

39SA0302Y 1.500 0.065 <LM25 0.065 UGG
ENOOSULFAN SULFATE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 12.0 <LM25 1.2 UGG

39SAOI03YD 0.500 12.0 <LM25 1.2 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.2 <LM25 1.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.2 <LM25 1.2 UGG

39SA0302Y 1.500 1.2 <LM25 1.2 UGG
ENORIN ALDEHYDE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 18.0 <LM25 1.8 UGG

39SAOI03YO 0.500 18.0 <LM25 1.8 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.8 <LM25 1.8 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.8 <LM25 1.8 . UGG

39SA0302Y 1.500 1.8 <LM25 1.8 UGG
ENORIN KETONE 39-SA-Ol 08/14/1991 39SAOI01NR 0.500 . 2,8 *LM25 2.8 UGG

39SAOlb3NR 0.500 2.8 *LM25 2.8 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 0.28 *LM25 0.28 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 0.28 *LM25 0.28 UGG

39SA0302NR 1.500 0.28 *LM25 0.28 UGG
FLUORAN.THENE 39-SA-Ol . 08/14/1991 39SAOI0IY 0.500 0.32 <LM25 0.032 UGG

39SAOI03YO 0.500 0.32 <LM25 0.032 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0~032 <LM25 0.032 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.032 <LM25 0.032 UGG

39SA0302Y 1.500 0.032 <LM25 0.032 UGG
FLUORENE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 0.65 <LM25 0.065 UGG

39SAOI03YO 0.500 0.65 <LM25 0.065 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.065 <LM25 0.065 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.065 <LM25 0.065 UGG

39SA0302Y 1.500 0.065 <LM25 0.065 UGG
HEXACHLOROBENZENE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 0.8 <LM25 0.08 UGG

39SAOI03YO 0.500 0.8 <LM25 0.08 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.08 <LM25 0.08 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.08 <LM25 0.08 UGG

39SA0302Y 1.500 0.08 <LM25 0.08 UGG
HEXACHLOROBUTAOIENE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 9.7 <LM25 0.97 UGG

39SAOI03YO 0.500 9.7 <LM25 0.97 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.97 <LM25 0.97 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.97 <LM25 0.97 UGG

39SA0302Y 1.500 . 0.97 <LM25 0.97 UGG
HEXACHLOROCYCLOPENTADIENE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 5.2 <LM25 0.52 UGG

39SA0103YD 0.500 5.2 <LM25 0.52 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.52 <LM25 0.52 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.52 <LM25 0.52 UGG .
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39SAD302Y 1.500 0.52 <lM25 0.52 UGG

HEXACHLOROETHANE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 18.0 <lM25 1.8 UGG
39SAOI03YO 0.500 18.0 <LM25 1.8 UGG

39-SA-02 08/14/1991 39SA0201Y 1.500 1.8 <LM25 1.8 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.8 <LM25 1.8 UGG

39SA0302Y 1.500 1.8 <LM25 1.8 UGG
INOENO(l,2,3-C,O)PYRENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 24.0 <lM25 2.4 UGG

39SA0103YD 0.500 24.0 <lM25 2.4 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 2.4 <lM25 2.4 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 Z.4 <LM25 2•• UGG

39SA0302Y 1.500 2.4 <LM25 2.4 UGG
ISOPHORONE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 3.9 <lM25 0.39 UGG

39SA0103YO 0.500 3.9 <lM25 0.39 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.39 <lM25 0.39 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.39 <lM25 0.39 UGG

39SA0302Y 1.500 0.39 <LM25 0.39 UGG
MALATHION 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 1.8 <LM25 0.18 UGG

39SAOI03YO 0.500 1.8 <LM25 0.18 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.18 <LM25 0.18 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.18· <lM25 0.18 UGG

39SA0302Y 1.500 0.18 <LM25 0.18 UGG
"IREX 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1;4 <lM25 0.14 UGG

39SAOI03YD. 0.500 1.4 <LM25 0.14 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.14 <LM25 0.14 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.14 <lM25 0.14 UGG

39SA0302Y 1.500 0.14 <lM25 0.14 UGG
N-NITROSODI-N-PRoPYLAMINE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 11.0 ·<lM25 1.1 UGG

39SA0103YO 0.500 11.0 <lM25 1.1 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.1 <lM25 1.1 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.1 <lM25 1.1 UGG

39SA0302Y 1.500 1.1 <lM25 1.1 UGG
N-NITROSODIMETHYLAMINE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 .4.6 <lM25 0.46 UGG

39SAOI03YO 0.500 4.6 <LM25 0.46 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.4.6 <lM25 0.46 UGG
39-SA-03 08/14/1991 39SA030lY 0.500 0.46 <lM25 0.46 UGG

39SA0302Y 1.500 0.46 <lM25 0.46 UGG
N-NITROSODIPHENYLAMINE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 2.9 <lM25 0.29 UGG

39SAOI03YO 0.500 2.9 <lM25 0.29 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.29 <lM25 0.29 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.29" <LM25 0.29 UGG

39SA0302Y 1.500 0.29 <LM25 0.29 UGG'
NAPHTHALENE 39-SA-Ol 08/14/1991 39SAOI0IY 0.500 7.4 <LM25 0.74 UGG

39SA0103YD 0.500 7.4 <LM25 0.74 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.74 <lM25 0.74 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.74 <lM25 0.74 UGG

39SA0302Y ·1.500 0.74 <LM25 0.74 UGG
P-CHlORoPHENYLMETHYL SULFIDE 39-SA-Ol 08/14/1991 39SAOI01Y 0.500 0.97 <LM25 0.097 UGG

39SAOI03YO 0.500 0.97 <lM25 0.097 UGG
39-SA-02 08/14/1991 39SA020lY 1.500 0.097 <LM25 0.097 UGG
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39-SA-03 08/14/1991 39SA0301Y 0.500 0.097 <LM25 0.097 UGG

39SA0302Y 1.500 0.097 <LM25 0.097 UGG
P-CHLOROPHENYLMETHYL SULFONE. 39-SA-01 08/14/1991 39SA0101Y 0.500 0.66 <LM25 0.066 UGG

39SA0103YO 0.500 0.66 <LM25 0.066 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.066 <LM25 0.066 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0~066 <LM25 0.066 UGG

39SA0302Y 1.500 0_066 <LM25 0_066 UGG
P-CHLDROPHENYLMETHYL SULFOXIOE 39-SA-01 08/14/1991 39SA0101Y 0_500 3.2 <LM25 0.32 UGG

39SA0103YO 0_500 3.2 <LM25 0.32 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.32 <LM25 0.32 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.32 <LM25 0.32 UGG

39SA0302Y 1.500 0.32 <LM25 0.32 UGG
PARATHION 39-SA-01 08/14/1991 39SA0101Y 0.500 17.0 <LM25 1.7 UGG

39SA0103YD 0.500 17.0 <LM25 1.7 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.7 <LM25 1.7 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 1.7 <LM25 1.7 UGG

39SA0302Y 1.500 1.7 <LM25 1.7 UGG
PENTACHLOROPHENOL 39-SA-01 08/14/1991 39SA0101Y 0.500 7.6 <LM25 0.76 UGG

39SA0103YO 0.500 7.6 <LM25 0.76 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.76 <LM25 0.76 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.76 <LM25 0.76 UGG

39SA0302Y 1.500 0.76 <LM25 0.76 UGG
PHENANTHRENE 39-SA-01 08/14/1991 39SA0101Y 0.500 0.32 <LM25 0.032 UGG

39SA0103YD 0.500 0.32 <LM25 0.032 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.032 <LM25 0.032 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.032 <LM25 0.032 UGG

39SA0302Y 1.500 0.032 <LM25 0.032 UGG
PHENOL 39-SA-01 08/14/1991 39SA0101Y 0.500 0.52 <LM25 0.052 UGG

39SA0103YO 0.500 0.52 <LM25 0.052 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.052 <LM25 0.052 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.052 <LM25 0.052 UGG

39SA0302Y 1.500 0.052 <LM25 0.052 UGG
PYRENE 39-SA-01 08/14/1991 39SA0101Y 0.500 0.83 <LM25 0.083 UGG

39SA0103YO 0.500 0.83 <LM25 0.083 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.083 <LM25 0.083 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.083 <LM25 0.083 UGG

39SA0302Y 1.500 0.083 <LM25 0.083 UGG.
SUPONA/2-CHLORO-1-(2.4-0ICHLOR 39-SA-01 08/14/1991 39SA0101Y 0;500 9.2 <LM25 0.92 UGG

39SA0103YO 0.500 9.2 <LM25 0.92 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.92 <LM25 0.92 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.92 <LM25 0.92 UGG

39SA0302Y 1.500 0.•92 <LM25 0.92 UGG
VAPONA 39-SA-01 08/14/1991 39SA0101Y 0.500 0.68 <LM25 0.068 UGG

39SA0103YD 0.500 0.68 <LM25 0.068 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.068 <LM25 0.068 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.068 <LM25 0.068 UGG

39SA0302Y ·1.500 0.068 <LM25 0.068 UGG
VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 39-SA-01 08/14/1991 39SA0101Y 0.500 0.5 <LM23 0.5 UGG

39SA0103YD 0.500 0.5 <LM23 0.5 UGG

PAGE 407



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
SIJMU MEDIA GROUP COMPOUND ID DATE SAMPLE ID DEPTH VALUE METHOD CRL UNITS

--
39-SA-D2 D8/14/1991 39SAD201Y 1.500 0.5 <LM23 0.5 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.5 <LM23 0.5 UGG

39SA0302Y 1.500 0.5 <LM23 0.5 UGG
1,1, I-TRICHLOROETHANE 39-SA-Ol 08/,14/1991 39SA0101Y 0.500 10;0 >LM23 0.2 UGG

39SA0103YD 0.500 10.0 >LM23 0.2 UGG
39-SA-02 08/'14/1991 39SA0201Y 1.500 . 0~2 <LM23 0.2 UGG
39-SA-03 . 08/'14/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG

39SA0302Y 1.500 0.2 <LM23 0.2 UGG
1,1,2,2-TETRACHlO~OETHANE 39-SA-Ol 08/'14/1991 39SA0101Y 0.500 0~2 <LM23 0.2 UGG

39SA0103YD 0.500 0.2 <LM23 D.2 UGG
39-SA-02 D8/14/1991 39SA0201Y 1.500 . 0.2 <LM23 0.2 UGG
39-SA-03 08/114/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG

39SA0302Y 1.500 0.2 <LM23 0.2 UGG
1,1,2-TRICHlOROETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.33 <LM23 0.33 UGG

39SA0103YD 0.500 0.33 <LM23 0.33 UGG
39-SA-02 08!l4/1991 39SA0201Y 1.500 0.33 <LM23 . 0.33 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.33 <LM23 0.33 UGG

39SA0302Y 1.500 0.33 <LM23 0.33 UGG
1,1-DICHLOROETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 6.08 =LM23 0.49 UGG

39SAO1 03YD 0.500 8.91 =LM23 0.49 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.49 <LM23 0.49 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.49 <LM23 0.49 UGG

39SA0302Y 1.5DO 0.49 <LM23 0.•49 UGG
1,I-DICHLOROETHYLENE/l,I-DICHL 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1.68 =LM23 0.27 UGG

39SA0103YD 0.500 1.88 =LM23 .0.27 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.27 <LM23 0.27 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.27 <LM23 0.27 UGG

39SA0302Y 1.500 0.27 <LM23 0.27 UGG
1,2-DICHLOROETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.32 <LM23 0.32 UGG

39SA0103YD 0.500 0.32 <LM23 0.32 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.32 <LM23 0.32 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.32 <LM23 0.32 UGG

39SA0302Y 1.500 0.32 <LM23 0.32 UGG
1,2-DICHLOROETHENES/l,2-DICHLO 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1.07 =LM23 0.32 UGG

39SA0103YO 0.500 2.23 =LM23 0.32 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.32 <LM23 0.32 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.32 <LM23 0.32 UGG

39SA0302Y 1.500 0.32 <LM23 0.32 UGG
1,2-DICHLOROPROPANE 39-SA-Ol 08/14/1991 39SA0101Y 0;500 0.53 <LM23 0.53 UGG

39SA0103YO 0.500 0.53 <LM23 0.53 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.53 <LM23 0.53 UGG
39'SA-03 08/14/1991 39SA0301Y 0.500 0.53 <LM23 0;53 UGG

39SA0302Y 1.500 0.53 <LM23 0.53 UGG
1,3-0ICHLOROBENZENE 39-SA-Ol 08/1''11991 39SA0101N 0.500 0.42 <LM25 0.042 UGG

39SA0101Y 0.500 0.14 <LM23 0.14 UGG
39SA0103ND 0.500 0.42 <LM25 0.042 UGG
39SA0103YD 0.500 0.14 <LM23 0.14 UGG

39-SA-02 08/1.1/1991 39SA0201N 1.500 0.042 <LM25 0.042 UGG
39SA0201Y 1.500 0.14 <LM23 0.14 UGG
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39-SA-03 08/14/1991 39SA0301N 0.500 0.042 <LM25 0.042 UGG

39SA0301Y 0.500 0.14 <LM23 0.14 UGG
39SA0302N 1.500 0.042 <LM25 0.042 UGG

',3 M DIClOROPROPANE
39SA0302Y 1.500 0.14 <LM23 0.14 UGG

39-SA-01 08/14/1991 39SA0101Y 0.500 0.2 <LM23 0.2 UGG
39SAO1 03YO 0.500 0.2 <LM23 0.2 UGG

39-SA-02 08/14/1991 39SA0201Y 1.500 0.2 <LM23 0.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG

39SA0302Y 1.500 0.2 <LM23 0.2 UGG
1,3-DIMETHYLBENZENE/M-XYLENE 39-SA-01 08/14/1991 39SA0101Y 0.500 10.0 >LM23 0.23 UGG

39SA0103YO 0.500 9.39 =LM23 0.23 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.23 <LM23 0.23 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.23 <LM23 0.23 UGG

39SA0302Y 1.500 0.23 <LM23 0.23 UGG
ACETIC ACID, VINYL ESTER/VINYL 39-SA-Ol 08/14/1991 39SA0101NR 0.500 1.0 *LM23 1.0 UGG

39SA0103NR 0.500 1.0 *LM23 1.0 UGO
39-SA-02 08/14/1991 39SA0201NR 1.500 1.0 *LM23 1.0 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 1.0 *LM23 1.0 UGG

39SA0302NR 1.500 1.0 *LM23 1.0 . UGG
ACETONE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 3.3 <LM23 3.3 UGG

39SA0103YD 0.500 3.3 <LM23 3.3 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 3.3 <LM23 3.3 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 3.3 <LM23 3.3 UOG

39SA0302Y 1.500 3.3 <LM23 3.3 UGG
ACRYLONITRILE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 2.0 <LM23 2.0 UGG

39SA0103YO 0.500 2.0 <LM23 2.0 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 2.0 <LM23 2.0 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 2.0 <LM23 2.0 UGG

39SA0302Y 1.500 2.0 <LM23 2.0 UGG
BENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 . 0.1 <LM23 0.1 UGG

39SA0103YO 0.500 0.1 <LM23 0.1 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.1 <LM23 0.1 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.1 <LM23 0.1 UGG

39SA0302Y 1.500 0.1 <LM23 0.1 UGG
BROMODICHLOROMETHANE 39-SA-01 08/14/1991 39SA0101Y 0.500 0.2 <LM23 0.2 UGG

39SA0103YO 0.500 0.2 <LM23 0.2 UGG
39-SA'02 08/14/1991 39SA0201Y 1.500 0.2 <LM23 0.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG

39SA0302Y 1.500 0.2 <LM23 0.2 UGG
BROMOFORM 39-SA-01 08/14/1991 39SA0101Y 0.500 0.2 <LM23 0.2 UGG

39SA0103YO 0.500 .0.2. <LM23 .0.2 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.2 <LM23 0.2 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG

39SA0302Y 1.500 0.2 <LM23 0.2 UGG
BROMOMETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.26 <LM23 0.26 UGG

39SA0103YO ·0.500 0.26 <LM23 0.26 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.26 <LM23 0.26 UGG
39'SA-03 08/14/1991 39SAD301Y 0.500 0.26 <lM23 0.26 UGG

39SA0302Y 1.500 0.26 <LM23 0.26 UGG
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CARBON DISULFIDE 39-SA-Ol OB/14/1991 39SA0101NR 0.500 0.6 *LM23 0.6 UGG

39SA0103NR 0.500 0.6 *lM23 0.6 UGG
39-SA-02 08/14/1991 39SA0201NR 1.500 0.6 *lM23 0.6 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500. 0.6 *lM23 0.6 UGG

39SA0302NR 1:500 0.6 *lM23 0.6 UGG
CARBON TETRACHLORIDE 39'SA-Ol 08/14/1991 39SA0101Y 0.500 0.31 <lM23 0.31 UGG

39SA0103YO 0.500 0.31 <LM23 0.31 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.31 <lM23 0.31 UGG
39-SA-03 081l4/1991 39SA0301Y 0.500 0.31 <lM23 0.31 UGG

39SA0302Y 1.500 0.31 <lM23 0.31 UGG
CHlORFORM 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.24 <lM23 0.24 UGG

39SA0103YD 0.500 0.24 <LM23 0•.24 UGG
39-SA"02 08/14/1991 39SA0201Y 1.500 0.24 <lM23 0.24 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.24 <LM23 0,24 UGG

39SA0302Y 1.500 .0.24 <lM23 0.24 UGG
CHlOROBENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.1 <LM23 0.1 UGG

39SA0103YO 0.500 0.1 <lM23 . 0.1 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.1 <LM23 0.1 . UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.1 <lM23 0.1 UGG

39SA0302Y 1.500 0.1 <lM23 0.1 UGG
CHLOROETHANE 39'SA-Ol 08/14/1991 39SA0101Y 0.500 0.64 <lM23 0.64 UGG

39SA0103YO 0.500 0.64 <lM23 0.64 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.64 <LM23 0.64 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.64 <lM23 0.64 UGG

39SA0302Y 1.500 0.64 <lM23 0.64 UGG
CHLOROETHANE/VINYl CHLORIDE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1.8 <lM23 1.8 UGG

39SA0103YO 0.500 1.8 <LM23 1.8 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 1.8 <lM23 1.8 UGG
39-SA'03 08/14/1991 39SA0301Y 0.500 . 1.8 <lM23 1.8 UGG

39SA0302Y 1.500 1.8 <lM23 1.8 UGG
CHLOROMETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.96 <lM23 0.96 UGG

39SA0103YO 0.500 0.96 <LM23 0.96 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.96 <lM23 0.96 UGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.96 <lM23 0.96 UGG

39SA0302Y 1.500 0.96 <lM23 0.96 UGG
CIS-l,3-DICHLOROPROPYLENE/CIS- 39-SA-Ol 08/14/1991 39SA0101NR 0.500 0.6 *lM23 0.6 UGG

39SA0103NR 0.500 0.6 *LM23 0.6 UGG
39'SA-02 08/14/1991 39SA0201NR 1.500 0.6 *LM23 0.6 UGG
39-SA-03 08/14/1991 39SA0301NR 0.500 0.6 *LM23 0.6 UGG

39SA0302NR 1.500 . 0.6 *LM23 0.6 UGG
DIBROMOCHLOROMETHANE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.25 <lM23 0.25 UGG

39SA0103YD 0.500 0.25 <lM23 0.25 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.25 <LM23 0.25 UGG
39-SA'03 08/14/1991 39SA0301Y 0.500 0.25 <LM23 0.25 UGG

39SA0302Y 1.500 0.25 <lM23 0.25 UGG
DICHLOROBENZENE - NONSPECIFIC 39-SA'01 08/14/1991 39SA0101Y 0.500 0.2 <lM23 0.2 UGG

39SA0103YO 0.500 ·0.2 <lM23 0.2 UGG
39-SA-02 08/14/1991 39SA0201Y ·1.500 0.2 <lM23 0.2 UGG
39-SA-03 08/1'\/1991 39SA0301Y 0.500 0.2 <LM23 0.2 UGG
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39SA0302Y 1.500 0.2 <LM23 0.2 VGG

ETHYLBENZENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 1-43 =LM23 0.19 VGG
39SA0103YO 0.500 1-01 =LMZ3 0.19 VGG

39-SA-02 08/14/1991 39SA0201Y 1-500 0.19 <LM23 0.19 VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.19 <LM23 0.19 VGG

39SA0302Y 1-500 0.19 <LM23 0.19 VGG
METHYL-N-BVTYL KETONE/2-HEXANO 39-SA-Ol 08/14/1991 39SA0101NR 0_500 1.0 *LM23 1-0 VGG

39SA0103NR 0.500 1.0 *LM23 1.0 VGG
39-SA-02 08/14/1991 39SA0201NR 1-500 1.0 *LM23 1-0 VGG
39-SA-03 08/14/1991 39SA0301NR 0.500 1.0 *LM23 1-0 VGG

39SA0302NR 1-500 1.0 *LM23 1-0 VGG
METHYLENE CHLORIDE 39-SA'01 08/14/1991 39SA0101Y 0.500 4.4 <LM23 4.4 VGG

39SA0103YO 0.500 4.4 <LM23 4.4 VGG
39-SA-02 08/14/1991 39SA0201Y 1-500 4.4 <LM23 4.4 VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 4.4 <LM23 4.4 UGG

39SA0302Y 1-500 4.4 <lM23 . 4.4 UGG
METHYLETHYl PHENOL/METHYLETHYL 39-SA-Ol 08/14/1991 39SA0101Y 0.500 ·4.3 <LM23 4.3 UGG

39SA0103YO 0.500 4.3 <LM23 4.3 VGG
39-SA-02 08/14/1991 39SA020lY 1-500 4.3 <LM23 4.3 . VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 4.3 <LM23 4.3 VGG

39SA0302Y 1.500 4,3 <LM23 4.3 UGG
METHYLISOBUTYl KETONE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.63 <LM23 0.63 VGG

39SA0103YO 0.500 0.758 =LM23 0.63 VGG
39-SA-02 08/14/1991 39SA0201Y 1-500 0.63 <LM23 0.63 VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.63 <LM23 0.63 VGG

39SA0302Y 1.500 0.63 <LM23 0.63 VGG
STYRENE 39-SA-Ol 08/14/1991 39SA0101NR 0.500 0.6 *LM23 0.6 VGG

39SA0103NR 0.500 0.6 *LM23 0.6 VGG
39-SA-02 08/14/1991 39SA0201NR 1-500 0.6 *LM23 0.6 VGG
39-SA-03 08/14/1991 39SA0301NR 0.500 0.6 *LM23 0.6 VGG

39SA0302NR 1.500 0.6 *LM23 0.6 VGG
TETRACHLOROETHYLENE/TETRACHLOR 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.589 =LM23 0.16 VGG

39SA0103YO 0.500 0.639 =LM23 0.16 VGG
39-SA-02 08/14/1991 39SA0201Y 1-500 0.16 <LM23 0.16 VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.16 <LM23 0.16 VGG

39SA0302Y 1.500 0.16 <LM23 0.16 VGG
TOLVENE 39-SA-Ol 08/14/1991 39SA0101Y 0.500 10.0 >lM23 0.1 VGG

39SA0103YO 0.500 10.0 >LM23 0.1 VGG
39-SA-02 08/14/1991 39SA0201Y 1-500 0.1 <LM23 0.1 VGG
39-SA-03 08/14/1991 39SA0301Y 0.500 0.1 <LM23 0.1 VGG

39SA0302Y 1-500 0.1 <LM23 0.1 VGG
TRANS-1.3~DJCHlOROPROPENe 39-SA,01 08/14/1991 39SA0101NR 0.500 0.6 *LM23 0.6 VGG

39SA0103NR 0.500 0.6 *LM23 0.6 VGG
39-SA'02 08/14/1991 39SA0201NR 1-500 0.6 *LM23 0.6 VGG
39-SA-03 08/14/1991 39SA0301NR 0.500 .0.6 *LM23 0.6 VGG

39SA0302NR 1.500 0.6 *LM23 0.6 VGG
TRICHLOROETHYLENE/TRICHLOROETH 39-SA-Ol 08/14/1991 39SA0101Y 0.500 0.453 =LM23 0.23 VGG

39SA0103YO 0.500 0.695 =LM23 0.23 VGG
39-SA-02 08/14/1991 39SA0201Y 1-500 0.23 <LM23 0.23 VGG
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39-SA-03 08/14/1991 39SA0301Y 0.500 0.23 <LM23 0.23 UGG
39SA0302Y 1.500 0.23 <LM23 0.23 UGG

TRICHLOROFLUOROMETHANE 39-SA,01 08/14/1991 39SA0101Y 0.500 0.23 <LM23 0.23 UGG
39SA0103Yo 0.500 .0.23 <LM23 0.23 UGG

·39-SA-02 08/14/1991 39SA0201Y 1.500 0.23 <lM23 0.23 UGG
·39-SA-03 08/14/1991 39SA0301Y 0.500 0.23 <lM23 0.23 UGG

39SA0302Y 1.500 0.23 <lM23 0.23 UGG
XYLENES 39-SA-01 08/14/1991 39SA0101Y 0.500 12.2 =LM23 0.78 UGG

39SA0103YD 0.500 9.44 =LM23 0.78 UGG
39-SA-02 08/14/1991 39SA0201Y 1.500 0.78 <LM23 0.78 UGG
39-SA-03 08/14/1991 39SA03D1Y 0.500 0.78 <LM23 0.78 UGG

39SA0302Y 1.500 ·0.78 <lM23 0.78 UGG
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IAAP40 SO EXPLOSIVES 2,4-DINITROTOLUENE 40-SA-01 ' OB/16/1991 40SA0101N 1.000 1.4 <LM25 1.4 UGG

40SA0102N 0.500 1.4 <lM25 1.4 UGG
40-SA-02 08/16/1991 40SA0202N 1.500 1.4 <lM25 1.4 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 1.4 <lM25 1.4 UGG
40-SS-02 08/16/1991 40SS0201N 0:600 1.4 <LM25 1.4 UGG

2,6-DiNITROTOlUENE 40-SA-01 08/16/1991 40SA0101N 1.000 0.32 <lM25 0.32 UGG
40SA0102N 0.500 0.32 <lM25 0.32 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.32 <LM25 0.32 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.32 <LM25 0.32 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 0.32 <LM25 0.32 UGG

NITROBENZENE 40-SA-01 08/16/1991 40SA0101N 1.000 1.8 <LM25 1.8 UGG
40SA0102N 0.500 1.8 <LM25 1.8 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 1.8 <LM25 1.8 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 1.8 <LM25 1.8 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 1.8 <LM25 1.8 UGG

PEST-PCBS 2,2-BIS(P-CHlOROPHENYl)-1,1-DI40-SA-01 08/16/1991 40SA0101N 1.000 0.068 <LM25 0.068 UGG
40SA0102N 0.500 0.068 <lM25 0.068 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.068 <LM25 0.068 . UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.068 <lM25 0.068 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 0.068 <LM25 0.068 UGG

2.2-BIS(P-CHLORDPHENYL)-1,1-TR 40-SA-01 08/16/1991 40SA0101N 1.000 0.1 <LM25 0.1 UGG
40SA0101YU 1.000 0.033 =LH17 0.0034 UGG
40SA0102N 0.500 0.1 <LM25 0.1 UGG
40SA0102YU 0.500 0.017 =LH17 0.0034 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.1 <LM25 0.1 UGG
40SA0202Y 1.500 0.004 <LH17 0.0034. UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.1 <lM25 0.1 UGG
40SA0301Y 0.500 . 0.004 <lH17 0.0034 UGG

40'S5-02 08/16/1991 40SS0201N 0.600 . 0.1 <lM25 0.1 UGG
40SS0201YC 0.600 0.02 =LH17 0.0034 UGG

2,2-BIS(P-CHOlROPHENYL)-1,1-DI 40-SA-01 08/16/1991 40SA0101N 1.000 0.064 <LM25 0.064 UGG
40SA0102N 0.500 0.064 <lM25 0.064 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.064 <lM25 0.064 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.064 <lM25 0.064 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 0.064 <lM25 0.064 UGG

AlORIN 40-SA-Ol 08/16/1991 40SA0101N 1.000 1.3 <lM25 1.3 UGG
40SA0101Y 1.000 0.001 <LH17 0.0014 UGG
40SA0102N 0.500 1.3 <LM25 1.3 UGG
40SA0102Y 0.500 0.001 <LH17 0.0014 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 1.3 <lM25 1.3 UGG
40SA0202Y 1.500 0.001 <lH17 0.0014 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 1.3 <LM25 . 1.3 UGG
40SA0301Y 0.500 0.'001 <LH17 0.0014 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 1.3 <lM25 1.3 UGG
40SS0201YU 0.600 0.002 =LH17 0.0014 UGG

ALPHA-BENZENEHEXACHLORIDE 40-SA-01 08/16/1991 40SA0101N 1.000 1.3 <LM25 1.3 UGG
40SA0101Y '1.000 0.003 <LH17 0.0028· UGG
40SA0102N .0.500 1.3 <LM25 1.3 UGG
40SA0102Y 0.500 0.003 <LH17 0.0028 UGG
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40-SA-02 08/'16/1991 40SA0202N 1.500 1.3 <LM25 1.3 UGG

40SA0202Y 1.500 0.003 <LH17 0.0028 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 1.3 <LM25 1.3 UGG

40SA0301Y 0.500 0,003 <LH17 0.0028 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 1.3 <LM25 1.3 UGG

40SS0201Y 0.600 0.003 <LH17 0.0028 UGG
ALPHA-ENOOSULFAN/EHOOSULFAN I 40-SA-Ol 08/16/1991 40SA0101H 1.000 0.4 <LM25 0.4 UGG

40SA0102N 0.500 0.4 <LM25 0.4 UGG
40-SA-02 08/16/1991 40SA0202N 1.500 0.4 <LM25 0.4 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.4 <LM25 0.4 UGG
40-SS-02 08/16/1991 40SS0201H 0.600 .0.4 <LM25 0.4 UGG

BETA-BENZENEHEXACHLORIDE 40-SA-Ol 08/16/1991 40SA0101H 1.000 1.3 <LM25 1.3 UGG
40SA0102N 0.500 1.3 <LM25 1.3 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 1.3 <LM25 1.3 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 1.3 <LM25 1.3 UGG
40-SS-02 08/16/1991 40SS0201H 0.600 1.3 <LM25 1.3 UGG

BETA-ENOOSULFAN/ENOOSULFAH II 40-SA-Ol 08/16/1991 40SA0101N 1.000 2.4 <LM25 2.4 UGG
40SA0102N 0.500 2.4 <LM25 2.4 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 2.4 <LM25 2.4 UGG
40-SA-03 OB/16/1991 40SA0301N 0.500 2.4 <LM25 2.4 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 2.4 <LM25 2.4 UGG

CHLORDANE 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.68 <LM25 0.68 UGG
40SA0101Y 1.000 0.068 <LH17 0.0684 UGG
40SA0102N 0.500 0.68 <LM25 0.68 UGG
40SA0102Y 0.500 0.068 <LH17 0.0684 UGG

40-SA-02 . 08/16/1991 40SA0202N 1.500 0.68 <LM25 0.68 UGG
40SA0202Y 1.500 0;068 <LH17 0.0684 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.68 <LM25 0.68 UGG
40SA0301Y 0.500 0.068 <LH17 0.0684 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 0.68 <LM25 0.68 UGG
40SS0201Y 0.600 0.068 <LH17 0.0684 UGG

OELTA_BENZENEHEXACHLORIOE 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.21 <LM25 0.21 UGG
40SA0101Y t.000 0,008 <LH17 0.00B5 UGG
40SA0102N 0.500 0.21 <LM25 0.21 UGG
40SA0102Y 0.500 0.008 <LH17 0.OOB5 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.21 <LM25 0.21 UGG
40SA0202Y 1.500 0.008 <LH17 0.0085 UGG

40-SA-03 08/1,5/1991 40SA0301N 0.500 0.21 <LM25 0.21 UGG
40SA0301Y 0,500 O.OOB <LH17 0.0085 UGG

40-SS-02 08/16/1991 40SS0201H 0.600 0.21· <lM25 0.21 UGG
40SS0201Y 0.600 O.OOB <LH17 0.00B5 UGG

DIELDRIN 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.079 <LM25 0.079 UGG
40SA0101Y 1.000 0.002 <LH17 0.0016 UGG
40SA0102N 0.500 0.079 <LM25 0.079 UGG
40SA0102Y 0.500 0.002 <LH17 0.0016 UGG

40-SA-02 OB/16/1991 40SA0202N 1.500 0.079 <LM25 0.079 UGG
40SA0202Y 1.500 0.002 <LH17 0.0016 UGG

40-SA'03 08/16/1991 40SA0301N 0.500 0.079 <LM25 0.079 UGG
40SA0301Y 0.500 0.002 <LH17 0.0016 UGG
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4D-SS-02 OB/16/1991 40SS0201N 0.600 0.079 <LM25 0.079 UGG

40SS0201Y 0.600 0.002 <LH17 0.0016 UGG
ENDRIN 40-SA.Ol OB/16/1991 40SA0101N 1.000 1.3 <LM25 1.3 UGG

40SA0101Y 1.000 0.007 <LH17 0.0065 UGG
40SA0102N 0.500 1.3 <LM25 1.3 UGG
40SA0102Y 0:500 0.007 <LH17 0.0065 UGG

40-SA-02 08/16/1991 40SA020ZH 1.500 1.3 <LM25 1.3 UGG
40SA0202Y 1.500 0.007 <LH17 0.0065 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 1.3 <LM25 1.3 UGG
40SA0301Y 0.500 0.007 <LH17 0.0065 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 1.3 <LM25 1.3 UGG
40SS0201Y 0.600 0.007 <LH17 0.0065 UGG

HEPTACHLOR 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.24 <LM25 0.24 UGG
40SA0101Y 1.000 0.002 <LH17 0.0022 UGG
40SA0102N 0.500 0.24 <LM25 0.24 UGG
40SA0102Y 0.500 0.002 <lH17 0.0022 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.24 <LM25 0.24 UGG
40SA0202Y 1.500 0.002 <LH17 0.0022 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.24 <LM25 0.24 .UGG
40SA0301Y 0.500 0.002 <LH17 0.0022 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 0.24 <LM25 0.24 UGG
40SS0201Y 0.600 0.002 <LH17 0.0022 UGG

HEPTACHLOR EPOXIDE 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.48 <lM25 0.48 UGG
40SA0102N 0.500 0.48 <LM25 0.48 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.48 <LM25 0.48 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.48 <LM25 0·.48 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 0.48 <LM25 0.48 UGG

ISODRIN 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.48 <LM25 0.48 UGG
40SA0101Y 1.000 0.003 <LH17 0.003 UGG
40SA0102N 0.500 0.48 <lM25 0.48 UGG
40SA0102Y 0.500 0•.003 <LH17 0.003 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.48 <LM25 0.48 UGG
40SA0202Y 1.500 0.003 <LH17 0.003 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.48 <LM25 0.48 UGG
40SA0301Y 0.500 0.003 <lH17 0.003 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 0.48 <LM25 0.48 UGG
40SS0201Y 0.600 0,003 <LH17 0.003 UGG

LINDANE 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.1 <LM25 0.1 UGG
40SA0101Y 1.000 0.001 <LH17 0.001 UGG
40SA0102N 0.500 0.1 <LM25 0.1 UGG-
40SA0102Y 0.500 0.001 <LH17 0.001 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.1 <LM25 0.1 UGG
40SA0202y 1.500 0.001 <LH17 0.001 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.1 <LM25 0.1 UGG
40SA0301Y 0.500 0.001 <LH17 0.001 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 0.1 <LM25 0.1 UGG
40SS0201Y 0_600 ·0;001 <LH17 0.001 UGG

METHOXYCHLOR 40-SA-Ol 08/16/1991 40SA0101N 1.000 0_26 <lM25 0.26 UGG
40SA0102N 1).500 0.26 <LM25 0.26 UGG
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40-SA-02 08/'16/1991 40SA0202N 1.500 0.26 <LH25 0.26 UGG
40'SA-03 08/16/1991 40SA0301N 0.500 0.26 <LH25 0.26 UGG
40-SS-02 08/'16/1991 40SS0201N 0.600 0.26 <LH25 0.26 UGG

PCB 1016 40-SA-Ol 08/'16/1991 40SA0101N 1.000 0.32 <LH25 0.32 UGG
40SA0101Y 1.000 0.1 <LH17 0.1 UGG
40SA0102N 0.500 0.32 <LH25 0.32 UGG
40SA0102Y 0.500 0;1 <LH17 0.1 UGG

40-SA-02 , 08/16/1991 40SA0202N 1.500 0.32 <LH25 0.32 UGG
40SA0202Y 1.500 0.1 <LH17 0.1 UGG

40-SA-03 08/'16/1991 40SA0301N 0.500 0.32 <LH25 0.32 UGG
40SA0301Y 0.500 0.1 <LH17 0.1 UGG

40-SS-02 08/16/1991 40SS0201N 0.600 0.32 <LH25 0.32 UGG
40SS0201Y 0.600 0.1 <LH17 0.1 UGG

PCB 1221 40-SA-Ol 08/16/1991 40SA0101NR 1.000 1.9 *lM25 1.9 ' UGG
40SA0102NR 0.500 1.9 *LH25 1.9 UGG

40-SA-02 08/l6/1991 40SA0202NR 1.500 1.9 *LH25 1.9 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 1.9 *LH25 ' 1.9 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 1.9 *LH25 1.9 UGG

PCB 1232 40-SA-Ol 08/16/1991 40SA0101NR 1.000 1.9 *LH25 1.9 UGG
40SA0102NR 0.500 1.9 *LH25 1.9 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 1.9 *LH25 1.9 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 1.9 *LH25 1.9 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 1.9 *LH25 1.9 UGG

PCB 1242 40-SA-Ol 08/16/1991 40SA0101NR 1.000 1.9 *LH25 ).9 UGG
40SA0102NR 0.500 1.9 *LH25 1.9 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 1.9 *LH25 1.9 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 1.9 *LH25 1.9 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 1.9 *LH25 1.9 UGG

PCB 1248 40-SA-Ol 08/16/1991 40SA0101NR 1.000 1.9 *LH25 1.9 UGG
40SA0102NR 0.500 1.9 *LH25 1.9 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 1.9 *LH25 1.9 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 1.9 *LH25 1.9 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 1.9 *LH25 1.9 UGG

PCB 1254 40-SA-Ol 08/16/1991 40SA0101NR 1.000 3.8 *LH25 3.8 UGG
40SA0102NR 0.500 3.8 *LH25 3.8 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 3.8 *LH25 3.8 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 3.8 *LH25 3.8 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 3.8 *LH25 3.8 UGG'

PCB 1260 40-SA-Ol 08/16/1991 40SA0101N 1.000 0.79 <LH25 0.79 UGG
40SA0101YC 1.000 0.13 =LH17 0.0479 UGG
40SA0102N 0.500 0.79 <LH25 0;79 UGG
40SA0102YC 0.500 0.104 =LH17 0.0479 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.79 <LH25 0.79 UGG
40SA0202Y 1.500 '0.048 <LH17 0.0479 UGG

40-SA-03 08/16/1991 40SA0301N 0.500 0.79 <LH25 0.79 UGG
40SA0301Y 0.500 0.048 <LH17 0.0479 UGG

40-sS-02 08/16/1991 40SS0201N 0.600 0.79 <LM25 0.79 UGG
40SS0201YC 0.600 0.067 =LH17 0.0479 UGG

PCB 1262 40:SA-Ol 08/16/1991 40SA0101Y 1.000 6_3 <LM25 0_3 UGG
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40SA0102Y 0.500 6.3 <LH25 0.3 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 6.3 <LH25 0.3 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 6.3 <LH25 0.3 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 6.3 <lM25 0.3 UGG

TOXAPHENE 40-SA-Ol 08/16/1991 40SA0101NR 1.000 12.0 *LH25 12.0 UGG
40SA0102NR 0.500 12.0 *lM25 12.0 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 12.0 *LH25 12.0 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 12,0 *LH25 12.0 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 12.0 *LH25 12.0 UGG

SEHIVOLATILES l,2,3-TRICHLOROBENZENE 40-SA-01 08/16/1991 40SA0101Y 1.000 0.032 <LHZ5 0.032 UGG
40SA0102Y 0.500 0.032 <LH25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LH25 0.032 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0_032 <LH25 0.032 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.032 <LH25 0_032 UGG

l,2,4-TRICHLOROBENZENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.22 <LH25 0.22 UGG
40SA0102Y 0.500 0.22 <LH25 0.22 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.22 <LH25 0.22 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.22 <LH25 0.22 UGG
40·ss-02 08/16/1991 40SS0201Y 0.600 0.22 <LH25 0.22 UGG

l,2-oiCHLOROBENZENE 40-SA-ol 08/16/1991 40SA0101Y 1.000 0.042 <LM25 0.042 UGG
40SA0102Y 0.500 0.042 <LH25 0.042 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.042 <LH25 0.042 UGG
40-SA-03 08/16/1991 40SA030lY 0.500 0.042 <LH25 0.042 UGG
4O-SS-02 08/16/1991 40SS020lY 0.600 0.042 <LH25 0.042 UGG

l,2-oIPHENYLHyoRAZINE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.52 <LH25 0.52 UGG
40SA0102Y 0.500 0.52 <LH25 0.52 UGG

40-SA-02 . 08/16/1991 40SA0202Y 1.500 0.52 <LH25 0.52 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.52 <LH25 0.52 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.52 <LH25 0.52 UGG

1,4-oiCHLOROBENZENE 40-SA·Ol 08/16/1991 40SA010lY 1.000 0.034 <LH25 0.034 UGG
40SA0102Y 0.500 0.034 <LH25 0.034 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.034 <LH25 0.034 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.034 <LH25 0.034 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.034 <LH25 0.034 UGG

l,4-0XATHIANE 40-SA-01 08/16/1991 40SA0101Y 1.000 0.075 <LM25 0.075 UGG
40SA0102Y 0.500 .. 0.075 <LH25 0.075 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 . 0.075 <LH25 0.075 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.075 <LH25 0.075 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.075 <LH25 0.075 UGG

2,3,6-TCP 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.62 <LH25 0.62 UGG
40SA0102Y 0.500 0.62 <LH25 0.62 UGG

40-SA·02 08/16/1991 40SA0202Y 1.500 0.62 <LH25 0.62 UGG
40-SA-03 08/16/1991 40SA030lY 0.500 0.62 <LM25 0.62 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.62 <LH25 0.62 UGG

2,4,5-TRICHLOROPHENOL 40-SA-01 08/16/1991 40SA0101Y 1.000 .0.49 <LH25 0.49 UGG
40SA0102Y 0.500 .0.49 <LH25 0.49 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.49 <LH25 0.49 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.49 <LH25 0.49 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.49 <LH25 0.49 UGG
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2,4,6 M TRICHlOROPHENOL 40-SA-01 08/16/1991 40SA0101Y 1.000 0.061 <LM25 0.061 UGG
40SA0102Y 0.500 ·0.061 <LM25 0.061 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.061 <LM25 0.061 UGG
40-SA-03 OB/16/1991 40SA0301Y 0.500 0.061 <LM25 0.061 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.061 <LM25 0.061 UGG

2.4-0ICHLOROPHENOL ·40-SA-01 08/16/1991 40SA0101Y 1.000 0.065 <LM25 0.065 UGG
40SA0102Y 0.500 0.065 <LM25 0.065 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.065 <LM25 0.065 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.065 <LM25 0.065 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.065 <LM25 0.065 UGG

2.4-0IMETHYLPHENOL 40-SA-01 08/16/1991 40SA0101Y 1.000 3.0 <LM25 3.0 UGG
40SA0102Y 0.500 3.0 <LM25 3.0 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 3.0 <LH25 3.0 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 3.0 <LM25 3.0 UGG
40-S8-02 08/16/1991 40SS0201Y 0.600 3.0 <LM25 3.0 UGG

2.4-0INITROPHENOL 40-SA-01 08/16/1991 40SA0101Y 1.000 4.7 <LM25 4.7 UGG
40SA0102Y 0.500 4.7 <LM25 4.7 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 4.7 <LM25 4.7 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 4.7 <LM25 4.7 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 4.7 <LM25 4.7 UGG

2.6-0INITROANILINE 40-SA-01 08/\6/1991 40SA0101Y 1.000 0.57 <LM25 0.57 UGG
40SA0102Y 0.500 0.57 <LM25 0.57 UGG

40-SA-02 08/16/1991 40SA0202Y . 1.500 0.57 <LM25 0.57 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.57 <LM25 0.57 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.57 <LM25 0.57 UGG

2-CHLORONAPHTHALENE 40-SA-01 08/16/1991 40SA0101Y 1.000 0.24 <LM25 0.24 UGG
40SA0102Y 0.500 0.24 ·<LM25 0.24 UGG

40-sA-02 08/16/1991 40SA0202Y 1.500 0.24 <LM25 0.24 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.24 <LM25 0.24 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.24 <LM25 0.24 UGG

2-CHLOROPHENOL 40-SA-01 08/16/1991 40SA0101Y 1.000 0.055 <LM25 0.055 UGG
40SA0102Y 0.500 0.055 <LM25 0.055 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.055 <LM25 0.055 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.05.5 <LM25 0.055 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.055 <LM25 0.055 UGG

2-METHYL-4.6-0INITROPHENOL/4.6 40-SA-01 08/16/1991 40SA0101Y 1.000 0.8 <LM25 0.8 UGG
40SA0102Y 0.500 0.8 <LM25 0.8 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.8 <LM25 0.8 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.8. <LM25 0.8 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.8 <LM25 0.8 UGG

2-METHYLNAPHTHALENE 40.-SA-01 08/16/1991 40SA0101Y 1.000 0•.032 <LM25 0.032 UGG'
40SA0102Y 0.500 0.032 <LM25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LM25 0.032 UGG
40'SA-03 08/16/1991 40SA0301Y 0.500 0.032 <LM25 0.032 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.032 <LM25 0.032 UGG

2-METHYLPHENOL/2·CRESOL 40-SA-01 08/16/1991 40SA0101Y '1.000 0.098 <LM25 0.098 UGG
40SA0102Y 0.500 0.098 <LM25 0.098 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 . 0.098 <LM25 0.098 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.098 <LM25 0.098 UGG
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40-SS-02 ' OB/16/1991 40SS0201Y 0.600 0.098 <LM25 0.098 UGG

2-NITROANILINE 40-SA-Ol OB/16/1991 40SA0101NR 1.000 3. ; *LM25 3.1 UGG
40SA0102NR 0.500 '3;1 *LM25 3.1 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 3.1 *LM25 3.1 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 3.1 *LM25 3.1 UGG
40-SS-02 08/16/1991 40SS0201NR 0,600 3.1 *LM25 3.1 UGG

2-N ITROPHENOL 40-SA-Ol 08/16/1991 40SA010TY 1.000 1.1 <LM25 1.1 UGG
40SA0102Y 0.500 1.1 <LM25 1.1 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.1 <LM25 1.1 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 ' 1.1 <LM25 1.1 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 '1.1 <LM25 1.1 UGG

3,3 1 -0JCHLOROBENZIDINE 40-SA-01 08/16/1991 40SA0101Y 1.000 1.6 <LM25 1.6 UGG
40SA0102Y 0.500 1.6 <LM25 1.6 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.6 <LM25 1.6 UGG
40-SA-03 08/16/1991 40SA0301Y 0.50Q 1.6 <LM25 1.6 UGG
40-SS-02 08/16/1991 40SS020TY 0.600 1.6 <LM25 1.6 UGG

3.5-DINITROANILINE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 1.6 <LM25 1.6 UGG
40SA0102Y 0.500 1.6 <LM25 1.6 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.6 <LM25 1.6 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.6 <LM25 1.6 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.6 <LM25 1.6 UGG

3-METHYL-4-CHLOROPHENOL/4-CHLO 40-SA-01 08/16/1991 40SA0101Y 1.000 0.93 <LM25 0.93 UGG
40SA0102Y 0.500 0.93 <LM25 0.93 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.93 <LM25 0.93 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.93 <LM25 0;93 UGG
40-SS-02 08/16/1991 40SS020TY, 0.600 0.93 <LM25 0.93 UGG

3-NITROANILINE 40-SA-Ol OB/16/1991 40SA010TY 1.000 3.0 <LM25 3.0 UGG
40SA0102Y 0.500 3.0 <LM25 3.0 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 3.0 <LM25 3.0 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 3.0 <LM25 3,.0 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 3.0 <LM25 3.0 UGG

3-NITROTOLUENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.34 <LM25 0.34 UGG
40SA0102Y 0.500 0.34 <LM25 0.34 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.34 <LM25 '0.34 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.34 <LM25 0.34 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.34 <LM25 0.34 UGG

4-BROMOPHENYLPHENYL ETHER 40-SA-Ol 08/16/1991 40SA010TY 1.000 0.041 <LM25 0.041 UGG ,
40SA0102Y 0.500 0.041 <LM25 0.041 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.041 <LM25 0.041 UGG
40-SA-03 08/16/1991 40SA030TY 0.500 0.04,1 <LM25 0.041 UGG
40-SS-02 08/16/1991 40SS020TY 0.600 0.041 <lM25 0.041 UGG

4-CHLOROANILINE 40-SA-Ol 08/16/1991 40SA0101NR 1.000 0,.63 *LM25 0.63 UGG
40SA0102NR 0.500 0.63 *LM25 0.63 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 0.63 *LM25 0.63 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 0.63 *LM25 0.63 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 0.63 *LM25 0.63 UGG

4-CHLOROPHENYLPHENYL ETHER 40-sA-Ol 08/16/1991 40SA010TY '1.000 0.17 <LM25 0.17 UGG
40SA0102Y 0.500 0.17 <LM25 0.17 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.17 <LM25 0.17 UGG
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40-SA-03 08/16/1991 40SA0301Y 0.500 . 0.17 <LM25 0.17 UGG
40-SS'02 08/16/1991 40SS0201Y 0.600 0.17 <LM25 0.17 UGG

4-METHYLPHENOL/4-CRESOL 40'SA-Ol 08/16/1991 40SA0101Y 1.000 0.24 <LM25 0.24 UGG
40SA0102Y 0.500 0.24 <LM25 0.24 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 .0.24 <LM25 0.24 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 0.24 <LM25 0.24 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.24 <LM25 0.24 UGG

4-NITROANILINE 40-SA-01 08/16/1991 40SA0101NR 1.000 3.1 *LM25 3.1 UGG
40SA0102NR 0.500 3.1 *LM25 3.1 UGG

40-SA'02 08/16/1991 40SA0202NR 1.500 3.1 *LM25 3.1 UGG
40-SA'03 08/16/1991 40SA0301NR 0.500 3.1 *LM25 3.1 UGG
40·SS_02 08/16/1991 40SS0201NR 0.600 3.1 *LM25 3.1 UGG

4-NITROPHENOL 40·SA·Ol 08/16/1991 40SA0101Y 1.000 3.3 <LM25 3.3 UGG
40SA0102Y 0.500 3.3 <LM25 3.3 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 3.3 <lM25 3.3 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 3.3 <lM25 . 3.3 UGG
40-SS'02 08/16/1991 40SS0201Y 0.600 3.3 <lM25 3.3 UGG

ACENAPHTHENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.041 <lM25 0.041 UGG
40SA0102Y 0.500 0.041 <lM25 0.041 UGG

40-SA'02 08116/1991 40SA0202Y 1.500 0.041 <LM25 0.041 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 0.041 <lM25 0.041 UGG
40-SS-02 08116/1991 40SS0201Y 0.600 0.041 <lM25 0.041 UGG

ACENAPHTHYLENE 40-SA'01 08/16/1991 40SA0101Y 1.000 0.033 <lM25 0.033 UGG
40SA0102Y 0.500 0.033 <LM25 0.033 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 0.033. <lM25 0.033 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.033 <LM25 0.033 UGG
40-SS'02 08/16/1991 40SS0201Y 0.600 0.033. <lM25 0.033 UGG

ANTHRACENE 40-SA'01 08/16/1991 40SA0101Y 1.000 0.71 <lM25 0.71 UGG
40SA0102Y 0.500 0.71 <lM25 0.71 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 0.71 <lM25 0.71 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 0.71 <lM25 0.71 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.71 <lM25 0.71 UGG

ATRA2INE 40'SA-Ol 08/16/1991 40SA0101Y 1.000 0.065 <lM25 0.065 UGG
40SA0102Y 0.500 0.065 <lM25 0.065 UGG

40'SA-02 08/16/1991 40SA0202Y 1.500 0.065 <lM25 0.065 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.065 <LM25 0.065 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.065 <LM25 0.065 UGG

BENZO(AlANTHRACENE 40-SA'01 08/16/1991 40SA0101Y 1.000 0.041 <LM25 0.48 UGG·
40SA0102Y 0:500 0.041 <lM25 0.48 UGG

40'SA-02 08/16/1991 40SA0202Y 1.500 0;041· <LM25 0.48 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 0.041 <lM25 0.48 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.297 =LM25 0.48 UGG

BENZO(AlPYRENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 1.2 <LM25 1.2 UGG
40SA0102Y 0.500 1.2 <LM25 1.2 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 1.2 <LM25 1.2 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 ·1.2 <lM25 1.2 UGG
40-SS.-02 08/16/1991 40SS0201Y 0.600 1.2 <lM25 1.2 UGG

BENZO(BlFLUORANTHEHE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.31 <LM25 0.31 UGG
40SA0102Y 0.500 0.31 <lM25 0.31 UGG
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40-SA-02 08/16/1991 40SA0202Y 1.500 0.31 <LM25 0.31 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.31 <LM25 0.31 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.27 =LM25 0.31 UGG

BENZO(G,H,I)PERYLENE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 0.18 <LM25 0.18 UGG
40SAOI02Y 0.500 0.18 <LM25 0.18 UGG

40-SA-02 08/16/1991 40SA0202Y 1:500 0.18 <LM25 0.18 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.18 <LM25 0.18 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.18 <LM25 0.18 UGG

8ENZOCKlFLUORANTHENE 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 0.13 <LM25 0.13 UGG
40SAOI02Y 0.500 0.13 <LM25 0.13 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.13 <LM25 0.13 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.13 <LM25 0.13 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.13 <LM25 0•.13 UGG

BENZOIC ACID 40-SA-Ol 08/16/1991 40SAOI01NR 1.000 3.1 *LM25 3.1 UGG
4DSADI02NR 0.500 3.1 *LM25 3.1 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 3.1 *LM25 3.1 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 3.1 *lM25 3.1 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 3.1 *LM25 3.1 UGG

BENZYl ALCOHOL 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 0.032 <LM25 0.032 UGG
40SAOI02Y 0.500 0.032 <LM25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LM25 0.032 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.032 <LM25 0.032 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.032 <LM25 0.032 UGG

BIS C2-CHLOROETHOXY) METHANE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0•.19 <LM25 0.19 UGG
40SAOI02Y 0.500 0.19 <LM25 0.19 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.19 <LM25 0.19 UGG
40'SA-03 08/16/1991 40SA0301Y 0.500 0.19 <LM25 0.19 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.19 <LM25 0.19 UGG

BIS (2-CHLOROEIHYLl ETHER 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 0.36 <LM25 0.36 UGG
40SAOI02Y 0.500 0.36 <LM25 0.36 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.36 <LM25 0.36 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.36 <LM25 0.36 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.36 <LM25 0.36 UGG

BIS (2-CHLOROISOPROPYL) ETHER 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.44 <LM25 0.44 UGG
40SAOI02Y 0.500 0.44 <LM25 0.44 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.44 <LM25 0.44 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.44 <LM25 0.44 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.44 <LM25 0.44 UGG

BIS C2-ETHYLHEXYLl PHTHALATE 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 0.48 <LM25 0.48 UGG
40SAOI02Y 0.500 0.48 <LM25 0.48 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.48. <LM25 0.48 UGG
40-SA-03 08/16/1991 40SA030IY 0.500 0.48 <lM25 0.48 UGG
40-SS'02 08/16/1991 40SS0201Y 0.600 0.48 <LM25 0.48 UGG

BUTYL BENZYL PHIHALATE 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 1.8 <lM25 1.8 UGG
40SAOI02Y 0.500 1.8 <LM25 1.8 UGG

40-SA-02 08/16/1991 40SA0202Y ·1.500 1.8 <LM25 1.8 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.8 <LM25 1.8 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.8 <LM25 1.8 UGG

CHRY.SENE 40-SA-Ol 08/16/1991 40SAOI0IY ·1.000 0.032 <lM25 0.032 UGG
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40SA0102Y 0.500 0.032 <LM25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LM25 0.032 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.032 <LM25 0.032 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.707 =LM25 0.032 UGG

DI-N-BUTYL PHTHALATE 40-SA-Ol 08/16/1991 40SA0101Y 1,000 1.3 <LM25 1.3 UGG
40SA0102Y 0.500 1.3 <LM25 1.3 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.3 <LM25 1.3 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.3 <LM25 1.3 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.3 <LM25 1.3 UGG

DI-N-OCTYL PHTHALATE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.23 <LM25 0.23 UGG
40SA0102Y 0.500 0.23 <LM25 0.23 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.23 <LM25 0.23 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.23 <LM25 0.23 UGG
40-SS-02 08/16/1991 405S0201Y 0.600 0.23 <LM25 0~23 UGG

DIBENZCA.HlANTHRACENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.31 <LM25 0.31 UGG
40SA0102Y 0.500 . 0.31 <LM25 0.31 UGG

40-5A-02 08/16/1991 40SA0202Y 1.500 0.31 <LM25 . 0.31 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.31 <LM25 0.31 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.31 <LM25 0.31 UGG

DIBENZOFURAN 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.038 <LM25 0.038 UGG
40SA0102Y 0.500 0.038 <LM25 0.038 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.038 <LM25 0.038 .UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.038 <LM25 0.038 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.038 <LM25 0.038 UGG

DIBROMOCHLOROPROPANE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.071 <LM25 0.071 UGG
40SA0102Y 0.500 o.on <LM25 0.071 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.071 <LM25 0.071 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 o.on <LM25 0.071 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.071 <LM25 0.071 UGG

OICYCLOPENTADIENE 40'SA-Ol 08/16/1991 40SA0101Y 1.000 0.57 <LM25 0.57 UGG
40SA0102Y 0.500 0.57 <LM25 0.57 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.57 <LM25 0.57 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.57 <lM25 0.57 UGG
40'S5-02 08/16/1991 40SS0201Y 0.600 0.57 <LM25 0.57 UGG

DIETHYL PHTHALATE 40-SA-Ol 08/16/1991 40SA01G1Y 1.000 0.24 <LM25 0.24 UGG
40SA0102Y 0.500 0.24 <LM25 0.24 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 0.24 <LM25 0.24 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 0.24 <LM25 0.24 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.24 <LM25 0.24 UGG

DIMETHYL PHTHALATE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.063 <LM25 0.063 UGG
40SA0102Y 0.500 0.063 ' <LM25 0.063 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.063 <LM25 0.063 UGG
40-SA.03 08/16/1991 40SA0301Y 0.500 .0.063 <LM25 0.063 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.063 <LM25 0.063 UGG

DITHIANE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.065 <LM25 0.065 UGG
40SA0102Y 0.500 0.065 <LM25 0.065 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.065 <LM25 0.065 UGG
40-SA-03 08/16/1991 40SA0301Y ·0.500 0.065 <LM25 0.065 UGG
40-SS-02 08/16/1991 40SSD201Y 0.600 0.065 <lM25 0.065 UGG
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ENOOSULFAN SULFATE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 1.2 <LM25 1.2 UGG

40SAOI02Y 0.500 1.2 <LM25 1.2 UGG
40-SA-02 08/16/1991 40SA0202Y 1.500 1.2 <LM25 1.2 UGG
40-SA-03 OB/16/1991 40SA0301Y . 0.500 1.2 <LM25 1.2 UGG
40-sS-02 08/16/1991 40SS0201Y 0.600 1.2 <LM25 1.2 UGG

ENORIN ALDEHYDE 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 1.8 <LM25 1.8 UGG
40SAOI02Y 0.500 1.8 <LM25 1.8 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.8 <LM25 1.8 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1;8 <LM25 1.8 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.8 <LM25 1.8 UGG

ENORIN KETONE 40-SA-Ol 08/16/1991 40SAOI0INR 1.000 0.28 *LM25 0.28 UGG
40SAOI02NR 0.500 0.28 *LM25 0.28 UGG

40-SA-02 08/16/1991 40SA0202NR 1.500 0.28 *LM25 0·.28 UGG
40-SA-03 08/16/1991 40SA0301NR 0.500 0.28 *LM25 0.28 UGG
40-SS-02 08/16/1991 40SS0201NR 0.600 0.28 *LM25 0.28 UGG

FLUORANTHENE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 0.032 <LM25 . 0.032 UGG
40SAOI02Y 0.500 0;032 <LM25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LM25 0.032 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.032 <LM25 0.032 . UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.418 =LM25 0.032 UGG

FLUORENE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 0.065 <lM25 0.065 UGG
40SAOI02Y 0.500 0.065 <LM25 0.065 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.065 <LM25 0·065 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.065 <LM25 0.065 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.065 <LM25 0.065 UGG

HEXACHLOROBEN2ENE 40-SA-Ol . 08/16/1991 40SAOI0IY 1.000 0.08 <LM25 0.08 UGG
40SAOI02Y 0.500 O.OB <LM25 0.08 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.08 <LM25 0.08 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 O.OB <LM25 O.OB UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.08 <LM25 0.08 UGG

HEXACHLOROBUTAOIENE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 0.97 <LM25 0.97 UGG
40SAOI02Y 0.500 0.97 <LM25 0.97 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.97 <LM25 0.97 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.97 <LM25 0.97 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.97 <LM25 0.97 UGG

HEXACHLOROCYClOPENTAOIENE 40-SA'01 08/16/1991 40SAOI01Y 1.000 0.52 <LM25 0.52 UGG
40SAOI02Y 0.500 0.52 <LM25 0.52 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.52 <LM25 0.52 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.52 <LM25 0.52 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.52 <LM25 0.52 UGG

HEXACHLOROETHANE 40-SA-Ol 08/16/1991 40SAOI0IY 1.000 1.8 <LM25 1.8 UGG
40SAOI02Y 0.500 1.8 <LM25 1.8 UGG

40-SA'02 08/16/1991 40SA0202Y 1.500 1.8 <LM25 1.8 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.B <LM25 1.8 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.8 <LM25 1.8 UGG

INOENO(1,2,3-C,OlPYRENE 40-SA-Ol 08/16/1991 40SAOI01Y 1.000 ·2.4 <LM25 2.4 UGG
40SAOI02Y 0.500 2.4 <LM25 2.4 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 2.4 <LM25 2.4 UGG
40-SA'03 08/16/1991 40SA0301Y 0.500 2.4 <lM25 2.4 UGG
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40-Ss-02 OB/16/1991 40SS0201Y 0.600 2.4 <LM25 2.4 UGG

ISOPHORONE 40-SA-Ol 08/16/1991 40SA0101Y . 1.000 0.39 <LM25 0.39 UGG
40SA0102Y 0.500 0.39 <LM25 0.39 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.39 <LM25 0.39 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.39 <LM25 0.39 UGG
·40-SS-02 08/16/1991 40SS0201Y 0.600 0.39 <LM25 0.39 UGG

MALATHION 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.18 <LM25 0.18 UGG
40SA0102Y 0.500 0.18 <LM25 0.18 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.18 <LM25 0.18 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.18 <LM25 0.18 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.18 <LM25 0.18 UGG

MIREX 40-SA-Ol 08/16/1991 40SA0101Y 1.000 ·0.14 <lM25 0.14 UGG
40SA0102Y 0.500 0.14 <LM25 0.14 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.14 <LM25 0.14 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.14 <LM25 0.14 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.14 <lM25 0.14 UGG

N-NITROSODI-N-PROPYLAMINE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 1.1 <lM25 1.1 UGG
40SA0102Y 0.500 1.1 <LM25 1.1 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.1 <LM25 1.1 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.1 <lM25 1.1 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.1 <LM25 1.1 UGG

N-NITROSODIMETHYLAMINE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.46 <LM25 0.46 UGG
40SA0102Y 0.500 0.46 <LM25 0.46 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.46 <LM25 0.46 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.46 <LM25 0.46 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.46 <LM25 0.46 UGG

N-NITROSODIPHENYLAMINE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 . 0.29 <LM25 0.29 UGG
40SA0102Y 0.500 0.29 <LM25 0.29 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.29 <LM25 0.29 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.29 <LM25 0.29 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0,29 <LM25 0.29 UGG

NAPHTHALENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0·.74 <LM25 0.74 UGG
40SA0102Y 0.500 0.74 <LM25 0.74 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.74 <LM25 0.74 UGG
40-SA-03 0811611991 40SA0301Y 0.500 0.74 <lM25 0.74 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.74 <LM25 0.74 UGG

P-CHLOROPHENYLMETHYL SULFIOE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0,097 <LM25 0.097 UGG
40SA0102Y 0.500 0:097 <LM25 0.097 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.097: <LM25 0.097 UGG
40'SA-03 08/16/1991 40SA0301Y 0.500 0.097 <LM25 0.097 UGG-
40;SS-02 08/16/1991 40SS0201Y 0.600 0.097 <LM25 0.097 UGG-

P-CHLOROPHENYLMETHYL SULFONE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.066 <LM25 0.066 UGG
40SA0102Y 0.500 0.066 <LM25 0.066 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.066 <LM25 0.066 UGG.
40-SA-03 08/16/1991 40SA0301Y 0.500 0.066 <LM25 0.066 UGG·
40-SS-02 08/16/1991 40SS0201Y 0.600 0.066 <LM25 0.066 UGG

P-CHLOROPHENYLMETHYL SULFOXIOE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.32 <LM25 0.32 UGG
40SA0102Y 0.500 0.32 <LM25 0.32 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.32 <LM25 0.32 UGG
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4D-SA-D3 ' DB/16/1991 40SA0301Y 0.500 0.32 <LH25 0.32 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.32 <LH25 0.32 UGG

PARATHION 40-SA-Ol 08/16/1991 40SA0101Y 1.000 1.7 <LH25 1.7 UGG
40SA0102Y 0.500 1.7 <LH25 1.7 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 1.7 <LH25 1.7 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 1.7 <LH25 1.7 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 1.7 <LH25 1.7 UGG

PENTACHLOROPHENOL 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.76 <LH25 0.76 UGG
40SA0102Y 0.500 ,0.76 <LH25 0.76 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0,.76 <LH25 0.76 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.76 <LH25 0.76 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.76 <LH25 0.76 UGG

PHENANTHRENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.032 <LH25 0.032 UGG
40SA0102Y 0.500 0.032 <LH25 0.032 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.032 <LH25 0.032 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.032 <LH25 0.032 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.032 <LH25 0.032 UGG

PHENOL 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.052 <LH25 0.052 UGG
40SA0102Y 0.500 0.052 <LH25 0.052 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.052 <LH25 0.052 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.052 <LH25 0.052 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.052 <LH25 0.052 UGG

PYRENE 40-SA-Ol 08/16/1991 40SA0101Y 1.000 0.083 <LH25 0.083 UGG
40SA0102Y 0.500 0.083 <LH25 0.083 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.083 <LH25 0.083 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.083 <LH25 0.083 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.829 =LH25 0.083 UGG

SUPONA/2-CHLORO-1-(2,4-0ICHLOR 40-SA-01 08/16/1991 40SA0101Y 1.000 0.92 <LH25 0.92 UGG
40SA0102Y 0.500 0.92 <LH25 0.92 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.92 <LH25 0.92 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.92 <LM25 0.92 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.92 <LM25 0.92 UGG

VAPONA 40'SA-Ol 08/16/1991 40SA0101Y 1.000 0.068 <LH25 0.068 UGG
40SA0102Y 0.500 0.068 <LH25 0.068 UGG

40-SA-02 08/16/1991 40SA0202Y 1.500 0.068 <LH25 0.068 UGG
40-SA-03 08/16/1991 40SA0301Y 0.500 0.068 <LH25 0.068 UGG
40-SS-02 08/16/1991 40SS0201Y 0.600 0.068 <LH25 0.068 UGG

VOLATILES 1,3-DICHLORDBENZENE 40-SA-D1 08/16/1991 40SA0101N 1.000 0.042 <LH25 0.042 UGG
40SA0102N 0.500 0.042 <LH25 0.042 UGG

40-SA-02 08/16/1991 40SA0202N 1.500 0.042 <LH25 0.042 UGG
40-SA-03 08/16/1991 40SA0301N 0.500 0.042 <LM25 0.042 UGG
40-SS-02 08/16/1991 40SS0201N 0.600 0.042 <LH25 0.042 UGG
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lAAP41 SD ANIONS NITRITE, NITRATE - NONSPECIFIC 41-SA-Dl D8/21/1991 41SADIDIY 3.000 . 2.27 =KF17 1.0 UGG

41-SA-02 08121/1991 41 SA0201Y 3.000 1.0 <KF17 1.0 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 1.0 <KF17 1.0 UGG

SULFATE 41-SA-Ol 08121/1991 41SAOI01Y 3.000 B.n =KT07 5.0 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 31.3 =KT07 5.0 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 15.6 =KT07 5.0 UGG

EXPLOSIVES 1,3,S-TRINITROBENZENE 41-SA-Ol 08/21/1991 41SA0101Y 3.000 2.1 <LW02 2.09 UGG
41-SA-02 08/21/1991 41SA020TY 3.000 2.1 <LW02 2.09 UGG
41-SA-03 08121/1991 41SA030IY 7.000 2.1 <LW02 2.09 UGG

1,3-DINITROBENZENE 41-SA-Ol 08/21/1991 41SA0101Y 3.000 0.59 <LW02 0.59 UGG
41-SA-02 08/21/1991 41SA020TY 3.000 0.59 <LW02 0.59 . UGG
41-SA-03 08/21/1991 41SA030IY 7.000 0.59 <LW02 0.59 UGG

2,4,6-TNT 41-SA-01 08/21/1991 41SAOI01Y 3.000 1.9 <LW02 1.92 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 1.9 <LW02 1.92 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 1.9 <LW02 1.92 UGG

2,4-DINITROTOLUENE 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 0.42 <LW02 0.42 UGG
41-SA-02 08121/1991 41SA0201Y 3.000 0.42 <LW02 0.42 UGG
41-SA-03 08/21/1991 41SA030TY 7.000 0.42 <LW02 0.42 .. UGG

2,6-DINITROTOLUENE 41-SA-Ol 08/21/1991 41SAOI0IY 3.000 0.4 <LW02 0.4 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 . 0.4 <LW02 0.4 UGG
41-SA-03 08121/1991 41SA0301Y 7.000 0.4 <LW02 0.4 UGG

HMX 41-SA-Ol 08121/1991 41SAOI01Y 3.000 1.3 <LW02 1.27 UGG
41-SA-02 08121/1991 41SA0201Y 3.000 1.3 <LW02 1.27 UGG
41-SA-03 08121/1991 41SA030IY 7.000 1.3 <LW02 1.27 UGG

NITROBENZENE 41-SA-Ol 08/21/1991 41SA010TY 3.000 0.42 <LW02 0.42 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0.42 <LW02 0;42 UGG
41-SA-03 08121/1991 41SA030IY 7.000. 0.42 <LW02 0.42 UGG

RDX 41-SA-Ol 08121/1991 41SA0101Y 3.000 0.98 <LW02 0.98 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0.98 <LW02 0.98 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 0.98 <LW02 0.98 UGG

TETRYL 41-SA-Ol 08121/1991 41SA0101Y 3.000 0.25 <LW02 0.25 UGG
41-SA-02 08121/1991 41SA0201Y 3.000 0.25 <LW02 0.25 UGG
41-SA-03 08121/1991 41SA030TY 7.000 0.25 <LW02 0.25 UGG

METALS ANTIMONY ~ 41-SA-01 08/21/1991 41SA0101Y 3.000 19.6 <JS12 19.6 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 19.6 <JS12 19.6 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 19.6 <JS12 19.6 UGG

ARSENIC 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 6.4 =B9 2.5 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 8.23 =B9 2.5 UGG
41-SA-03 08/21/1991 41SA030IY 7,000 2.5 <B9 2.5 UGG·

BARIUM 41-SA-01 08121/1991 41SA0101Y 3.000 159.0 =JS12 3.29 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 117.0 =JS12 3.29 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 145.0 =JS12 3;29 UGG

BERYLLIUM 41-SA-Ol 08/21/1991 41SAOI0TY 3.000 0.427 <JS12 0.427 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0.427 <JS12 0.427 UGG
41-SA-03 OB/21/1991 . 41SA030IY 7.000 0.427 <JS12 0.427 UGG

CADMIUM 41-SA-Ol 08/21/1991 41SAOI0TY 3.000 1.2 <JS12 1.2 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 1.2 <JS12 1.2 UGG
41-SA-03 08121/1991 41SA030IY 7.000 1.2 <JS12 1.2 UGG

CHROMIUM 41-SA-D1 08/21/1991 41SAOI0IY 3.000 32.2 =JS12 1.04 UGG
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41-SA-02 08/21/1991 41SA0201Y 3.000 24.0 =JSI2 1.04 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 31.8 =JSI2 1.04 UGG

COPPER 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 17.2 =JSI2 2.84 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 15.6 =JSI2 2.84 UGG
·41-SA-03 08/21/1991 41SA0301Y 7•.000 13.1 =JSI2 2.84 UGG

LEAD 41-SA-Ol 08/21/1991 41SAOI0IY 3.000 16.0 =J021 0.467 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 8.0 =J021 0.467 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 11.0 =J021 0.467 UGG

MERCURY 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 0.05 <Y9 0.05 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0.05 <Y9 0.05 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 0.05 <Y9 0.05 UGG

NICKEL 41-SA-Ol 08/21/1991 41SAOI0IY 3.000 17.5 =JS12 2.74 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 25.7 =JSI2 2.74 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 14.7 =JS12 2.74 UGG

SELENIUM 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 0.449 <JD20 0.449 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0;449 <J020 0.449 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 0.449 <J020 0.449 UGG

SILVER 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 0.803 <JSI2 0.803 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 0.803 <JSI2 0.803 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 0.803 <JS12 0.803 UGG

TNALLlUH 41-SA-Ol 08/21/1991 41SAOI01Y 3.000 34;3 <JSI2 34_3 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 34.3 <JSI2 34.3 UGG
41-SA-03 08/21/1991 41SA0301Y 7.000 34.3 <JSI2 34.3 UGG

ZINC 41-SA-Ol 08/21/1991 41SAOI0IY 3.000 43.7 :JSI2 2.34 UGG
41-SA-02 08/21/1991 41SA0201Y 3.000 . 41.3 =JSI2 2.34 UGG
41-SA-03 08/21/1991 41SA030IY 7.000 42.9 =JSI2 2.34 UGG
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IAAP42 . SO ANIONS NITRITE, NITRATE - NONSPECIFIC 42-$0-03 08/21/1991 42S0030lY 0_300 1.0 <KF17 1.0 UGG

42-S0-04 08/21/1991 42S0040lY 0.300 1.55 =KF17 1.0 UGG
SULFATE 42-S0-03 08/21/1991 42S00301Y 0.300 190,0 =KT07 5.0 UGG

42'SO-04 08/21/1991 42S00401Y 0.300. 107.0 =KT07 5.0 UGG
METALS ANTIMONY 42-50-03 08/21/1991 42S00301Y 0.300 19.6 <JS12 19.6 UGG

42-S0-04 08/21/1991 42S00401Y 0.300 19.6 <JS12 19.6 UGG
ARSENIC 42-S0-03 08/21/1991 42S00301Y 0.300 2.5 <B9 2.5 UGG

42-S0-04 . 08/21/1991 42500401Y 0.300 2.5 <B9 2.5 UGG
8ARIUM 42-50-03 08/21/1991 42S00301Y 0.300 19.3 =JS12 3.29 UGG

42-S0-04 08/21/1991 42S00401Y 0.300 47.8 =JS12 3.29 UGG
BERYLLIUM 42-S0-03 08/21/1991 42S00301Y 0.300 0.841 =JS12 0.427 UGG

42-S0-04 08/21/1991 42S00401Y 0.300 0.427 <JS12 0.427 UGG
CADMIUM 42-S0'03 08/21/1991 42S00301Y 0.300 1.2 <JS12 1.2 UGG

42-S0-04 08/21/1991 42S00401Y 0.300 1.2 <JS12 1.2 UGG
CHROMIUM 42-S0-03 08/21/1991 42S00301Y 0.300 . 10.3 =JS12 1.04 UGG

42-S0-04 08121/1991 42S00401Y 0.300 12.7 =JS12 1.04 UGG
COPPER 42-S0-03 08121/1991 42S00301Y 0.300 9.38 =JS12 . 2.84 UGG

42-S0-04 08121/1991 42S00401Y 0.300 17.6 =JS12 2.84 UGG
LEAD 42'SO-03 08/21/1991 42S00301Y 0.300 5.12 =J021 0.467 UGG

42-S0-04 08121/1991 42S00401Y 0.300 18.0 =J021 0.467 UGG
MERCURY 42-S0-03 08/21/1991 42S00301Y 0.300 0.112 =Y9 0.05 UGG

42-S0'04 08/21/1991 42S0040lY 0.300 0.859 =Y9 0.05 UGG
NICKEL 42-S0'03 08/21/1991 42S00301Y 0.300 2.74 <JS12 2.74 UGG

42-S0-04 08/21/1991 42S00401Y 0.300 6.65 =JS12 2.74 UGG
SELENIUM 42-S0-03 08121/1991 42S00301Y 0.300 0.449 <J020 0.449 UGG

42-S0-04 08121/1991 42S00401Y 0.300 0.928 =J020 0.449 UGG
SILVER 42-S0-03 08121/1991 42S00301Y 0.300 0.803 <JS12 0.803 UGG

42-S0-04 08121/1991 42S00401Y 0.300 0.803 <JS12 0.803 UGG
THALLIUM 42-50-03 08/21/1991 42S00301Y 0.300 34.3 <JS12 34.3 UGG

42-S0-04 08121/1991 42S00401Y 0.300 34.3 <JS12 34.3 UGG
ZINC 42-S0-03 08121/1991 42S00301Y 0.300 78.1 =JS12 2.34 UGG

42-S0-04 08121/1991 42S00401Y 0.300 41.9 =JS12 2.34 UGG
SO ANIONS NITRITE, NITRATE - NONSPECIFIC 42-SA-Ol 08/21/1991 42SAOI0IY 0.500 1.71 =KF17 1.0 UGG

42SAOI02Y 4.000 1.0 <KF17 1.0 UGG
42SA0103Y 6.000 1.0 <KF17 1.0 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 5.11 =KF17 1.0 UGG
42SA0202Y 3.000 1.0 <KF17 1.0 UGG.

SULFATE 42-SA-Ol 08/21/1991 42SAOI0IY 0500 1,400.0 =KT07 5.0 UGG
42SAOI02Y 4.000 470.0 =KT07 5.0 UGG
42SA0103Y 6.000 470.0 =KT07 5.0 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 1,500.0 =KT07 5.0 UGG
42SA0202Y 3.000 880.0 =KT07 5.0 UGG

METALS ANTIMONY 42-SA,01 08/21/1991 42SA0101Y 0.500 19.6 <JS12 19.6 UGG
42SA0102Y 4.000 19.6 <JS12 19.6 UGG
42SAOI03Y 6.000 19.6 <JS12 19.6 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 19.6 <JS12 19.6 UGG
42SA0202Y 3.000 19.6 <JS12 19.6 UGG

ARSENIC 42-SA-Ol 08/21/1991 42SA0101Y 0.500 12.4 =B9 2.5 UGG
4ZSA0102Y 4.000 4.74 =B9 2.5 UGG
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42SA0103Y 6.000 12.0 =89 2.5 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 8.7 =89 2.5 UGG
42SA0202Y 3.000 4.76 =89 2.5 UGG

BARIUM 42-SA-01 08/21/1991 42SA0101Y 0.500 62.8 =JS12 3.29 UGG
42SA0102Y . 4.000 274.0 =JS12 3.29 UGG
42SA0103Y 6.000 152.0 =JS12 3.29 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 159.0 =JS12 3.29 UGG
42SA0202Y 3.000 225.0 =JS12 3.29 UGG

8ERYLLIUM 42-SA-01 08/21/1991 42SA0101Y 0.500 0.599 =JS12 0.427 UGG
42SA0102Y 4.000 0.427 <JS12 0.427 UGG
42SA0103Y 6.000 0.427 <JS12 0.427 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 0.427 <JS12 0.427 UGG
42SA0202Y 3.000 0.427 <JS12 0.427 UGG

CADMIUM 42-SA-01 08/21/1991 42SA0101Y 0.500 1.2 <JS12 1.2 UGG
42SA0102Y 4.000 1.2 <JS12 1.2 UGG
42SA0103Y 6.000 1.2 <JS12 1.2 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 1.2 <JS12 1.2 UGG
42SA0202Y 3.000 1.2 <JS12 1.2 · UGG

CHROMIUM 42-SA-01 08/21/1991 42SA0101Y 0.500 12.0 =JS12 1.04 · UGG
42SA0102Y 4.000 30.0 =JS12 1.04 UGG
42SA0103Y 6.000 29.8 =JS12 1.04 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 19.5 =JS12 1.04 UGG
42SA0202Y 3.000 34.4 =JS12 1.04 UGG

COPPER 42-SA-01 08/21/1991 42SA0101Y 0.500 11.3 =JS12 2.84 UGG
42SA0102Y 4.000 18,2 =JS12 2.84 UGG
42SA0103Y 6.000 16,7 =JS12 2.84 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 17.2 =JS12 2.84 UGG
42SA0202Y 3.000 28.7 =JS12 2.84 UGG

LEAD 42-SA-01 08/21/1991 42SA0101Y 0.500 25.0 =J021 0.467 UGG
42SA0102Y 4.000 12.0 =J021 0.467 UGG
42SA0103Y 6.000 12.0 =J021 0.467 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 20.0 =J021 0.467 UGG
42SA0202Y 3.000 14.0 =J021 0.467 UGG

MERCURY 42-SA-01 08/21/1991 42SA0101Y 0.500 0.156 =Y9 0.05 UGG
42SA0102Y 4.000 0.05 <Y9 0.05 UGG
42SA0103Y 6.000 0.05 <Y9· 0.05 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 .0.083 =Y9 0.05 UGG
42SA0202Y 3.000 0.05 <Y9 0.05 UGG

NICKEL 42-SA-01 08/21/1991 42SA0101Y 0.500 6.08 =JS12 2.74 UGG
42SA0102Y 4.000 22.3 =JS12 2.74 UGG
42SA0103Y 6.000 16.4 =JS12 2.74 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 8.78 =JS12 2.74 UGG
42SA0202Y 3_000 17.6 =JS12 2.74 · UGG

SELENIUM 42-SA-01 08/21/1991 42SA0101Y 0.500 1.39 =J020 0.449 UGG
42SA0102Y 4.000 .0.449 <J020 0.449 UGG
42SA0103Y 6.000 0.449 <J020 0,449 UGG

42-SA-02 08/21/1991 42SA0201Y 6_000 1.01 =J020 0.449 UGG
42SA0202Y 3.000 0.449 <J020 0.449 UGG

SILVER 42-SA-01 08/21/1991 42SA0101Y 0.500 0.803 <JS12 0.803 UGG
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42SAOI02Y 4.000 0.803 <JS12 0.803 UGG
42SA0103Y 6.000 0.803 <JS12 0.B03 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 0.803 <JS12 0.B03 UGG
42SA0202Y 3.000 0.B03 <JS12 0.B03 UGG

THALLiuM 42-SA-Ol 08/21/1991 . 42SAOI0IY 0.500 34.3 <JS12 34.3 UGG
42SAOI02Y 4.000 34.3 <JS12 34.3 UGG
42SAOI03Y 6.000 34.3 <JS12 34.3 UGG

42-SA-02 08/21/1991 42SA0201Y 6.000 34.3 <JS12 34.3 UGG
42SA0202Y 3.000 34.3 <JS12 34.3 UGG

ZINC 42-SA-Ol 08/21/1991 42SA0101Y 0.500 20.6 =JS12 2.34 UGG
42SAOI02Y 4.000 55.1 =JS12 2.34 UGG
42SAOI03Y 6.000 53.9 =JS12 2.34 UGG

42-SA-02 OB/21/1991 42SA020TY 6.000 48.3 =JS12 2.34 UGG
42SA0202Y 3.000 74.5 =JS12 2.34 UGG

SW ANIONS NITRITE, NITRATE NONSPECIFIC 42-SW-04 08/21/1991 42SW0401Y 0.500 4,600.0 =LL8 10.0· UGL
SULFATE 42-SW-04 08/21/1991 42SW0401Y 0.500 150,000.0 =TT09 175.0 UGL

. METALS ANTIMdNY 42-SW-04 08/21/1991 42SW0401Y 0.500 60.0 <SS12 60.0 UGL
ARSENIC 42-SW-04 08/21/1991 42SW0401Y 0.500 2.66 =AX8 2.35 UGL
BARIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 25.3 =SS12 2.82 UGL
BERYLLIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 1.12 <SS12 1.12 UGL
CADMIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 6.78 <SS12 6.78 UGL
CHROMIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 16;8 <SS12 16.8 UGL
COPPER 42-SW-04 08/21/1991 42SW0401Y 0.500 18.8 <SS12 18.8 UGL
LEAO 42-SW-04 08/21/1991 42SW0401Y 0.500 9.23 =.S018 4.47 UGL
MERCURY 42-SW-04 08/21/1991 42SW0401Y 0.500 2.8 =cC8 0.1 UGL
NICKEL 42-SW-04 08/21/1991 42SW0401Y 0.500 32.1 <SS12 32.1 UGL
SELENIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 2.53 ·<S025 2.53 UGL
SILVER 42-SW-04 08/21/1991 42SW040TY 0.500 10.0 <SS12 10.0 UGL
THALLIUM 42-SW-04 08/21/1991 42SW0401Y 0.500 ·125.0 <SS12 125.0 UGL
ZINC 42-SW-04 08/21/1991 42SW0401Y 0.500 1,030.0 =SS12 18.0 UGL
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IAAP43 SO ANIONS NITRITE, NITRATE - NONSPECIFIC 43-SD-Ol 08/22/1991 43S00101Y 0.500 8.59 =KF17 1.0 UGG

43"SO-02 08/22/1991 43S00201Y 0.500 4.62 =KF17 1.0 UGG
SULFATE 43-S0-01 08122/1991 ' 43So0101Y 0.500 98,] =KT07 5.0 UGG

43-S0-02 08122/1991 43So0201Y 0.500 160.0 =KT07 5.0 UGG
EXPLOSIVES 1,3,5~TRINITROBENZENE 43-S0-01 08/22/1991 43S00101Y 0.500 2.1 <LW02 2.09 UGG

, 43-S0-02 08/22/1991 43S00201Y 0.500 2.1 <LW02 2.09 UGG
1,3-oINITROBENZENE 43-S0-01 08/22/1991 43S00101Y 0.500 0.59 <LW02 0.59 UGG

43-SO-02 08/22/1991 43S00201Y 0.500 0.59 <LW02 0.59 UGG
2,4,6-TNT 43-SO-01 08/22/1991 43S00101Y 0.500 1.9 <LW02 1.92 UGG

43-SO-02 08/22/1991 43So0201Y 0.500 ' 1.9 <LW02 1.92 UGG
2,4-0INITROTOLUENE 43-SO-01 08/22/1991 43S00101Y 0.500 0.42 <LW02 0.42 UGG

43-SO-02 08/22/1991 43S00201Y 0.500 0.42 <LW02 0.42 UGG
2,6-DINltRoTOlUENE 43-S0-01 08/22/1991 43S00101Y 0.500 0.4 <LW02 0.4 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 0.4 <LW02 0.4 UGG
HMX 43-S0-01 08/22/1991 43S00101Y 0.500 1.3 <LW02 1.27 UGG

43-SO-02 08/22/1991 43S00201Y 0.500 1.3 <LW02 1.27 UGG
NITROBENZENE 43-S0-01 08/22/1991 43So0101Y 0.500 0.42 <LW02 0.42 UGG

43-SO-02 08/22/1991 43S00201Y 0.500 0.42 <LW02 0.42 UGG
ROX 43-S0-01 08/22/1991 43S00101Y 0.500 0.98 <LW02 0.98 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 0.98 <LW02 0.98 UGG
TETRYL 43-S0-01 08/22/1991 43S00101Y 0.500 0.25 <LW02 0.25 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 0.25 <lW02 0.25 UGG
METALS ANTIMONY 43-S0-01 08/22/1991 43S00101Y 0.500 19.6 <JS12 19.6 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 19.6 <JS12 19.6 UGG
ARSENIC 43-S0-01 08/22/1991 43S00101Y 0.500 4.49 =B9 2.5 UGG

43-S0-02 08122/1991 43S00201Y 0.500 6.n =B9 2.5 UGG
BARIUM 43-S0-01 08/22/1991 43S00101Y 0,500 178.0 =JS12 3.29 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 ' 116.0 =JS12 3.29 UGG
BERYLLIUM 43-S0'01 08122/1991 43S00101Y 0.500 0.738 =JS12 0.427 UGG

43-S0-02 08122/1991 43S00201Y 0.500 0.427 <JS12 0.427 UGG
CADMIUM 43-SO-01 08/22/1991 43So0101Y 0.500 1.2 <JS12 1.2 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 1.2 <JS12 1.2 UGG
CHROMIUM 43-S0-01 08122/1991 43S00101Y 0.500 17.7 =JS12 1.04 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 12.0 =JS12 1.04 UGG
COPPER 43-SO-01 08/22/1991 43So0101Y 0.500 15.6 =JS12 2.84 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 14.2 =JS12 2.84 UGG
LEAD 43-S0-01 08/22/1991 43S00101Y 0.500 21.0 =J021 0.467 uGG

43-S0-02 08122/1991 43S00201Y 0,500 15.0 =J021 0.467 UGG
MERCURY 43'SO-01 08/22/1991 43So0101Y 0.500 0.05 <Y9 0.05 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 0.05 <Y9 0.05 UGG
NICKEL 43-SO-01 08/22/1991 43S00101Y 0.• 500 16.2 =JS12 2.74 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 16.5 =JS12 2.74 UGG
SELENIUM 43-S0-01 08/22/1991 43S00101Y 0.500 0.449 <JD20 0.449 UGG

43-SO-02 08122/1991 43So0201Y 0.500 0.976 =J020 0.449 UGG
SILVER 43-S0-01 08/22/1991 43So0101Y 0.500 0.803 <JS12 0.803 UGG

43-S0-02 08/22/1991 43S00201Y 0.500 0.803 <JS12 0.803 UGG
THALLIUM 43-S0-01 08/22/1991 43S00101Y '0.500 34.3 <JS12 34.3 UGG

43-S0-02 08/22/1991 43So0201Y 0.500 34.3 <JS12 34.3 UGG
ZINC 43:S0-01 08/22/1991 43So0101Y 0.500 62.8 =JS12 2.34 UGG
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43-SD-02 08/22/1991 43SD0201Y 0.500 ·57.6 =JSI2 2.34 UGG

SO ANiONS NITRITE, NITRATE - NONSPECIFIC 43-SA-03 08/,!2/1991 43SA0301Y 0.500 12.8 =KFI7 1.0 UGG
43-SA-04 08122/1991 43SA0401Y 1.000 2.9ll =KFI7 1.0 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 3.57 =KFI7 1.0 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 23;0 =KFI7 1.0 UGG

SULFATE 43-SA-03 08122/1991 43SA0301Y 0.500 1,200;0 =KT07 5.0 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 23.4 =KT07 5.0 UGG
43-SA-05 08122/1991 43SA0501Y 1.• 000 8.7 =KT07 5.0 UGG
43-SS-03 08122/1991 43SS0301Y 0.500 560.0 =KT07 5.0 UGG

EXPLOSIVES 1,3,5~TRINITROBENZENE 43-SA-03 08/22/1991 43SA0301Y 0.500 2.1 <LW02 2.09 . UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 .2.1 <LW02 2.09 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 2.1 <LW02 2.09 UGG
43-SS-03 08122/1991 43SS0301Y 0.500 2.1 <LW02 2.09 UGG

1,3-DINITROBENZENE 43-SA-03 08122/1991 43SA0301Y 0.500 0.59 <LW02 0.59 UGG
43-SA-04 08122/1991 43SA0401Y 1.000 0.59 <LW02 0.59 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.59 <LW02 . 0.59 UGG
43-SS-03 08122/1991 43SS0301Y 0.500 0.59 <LW02 0.59 UGG

2,4,6-TNT 43-SA-03 08/22/1991 43SA0301Y 0.500 1.9 <LW02 1.92 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 1.9 <LW02 1.92 UGG
43-SA-05 08122/1991 43SA0501Y 1.000 1.9 <LW02 1.92 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 1.9 <LW02 1.92 UGG

2,4-0INITROTOLUENE 43-SA-03 08/22/1991 43SA0301Y 0.500 0.42 <LW02 0.42 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 0.42 <LW02 0.42 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.42 <LW02 0:42 UGG
43'SS-03 08/22/1991 43SS0301Y 0.500 0.42 <LW02 0.42 UGG

2,6-DINITROTOLUENE 43-SA-03 08/22/1991 43SA0301Y 0.500 0.4 <LW02 0.4 UGG
43-SA-04 08/22/1991 43SA0401Y. 1.000 0.4 <LW02 0.4 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.4 <LW02 0.4 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 0.4 <LW02 0.4 UGG

HMX 43-SA-03 08/22/1991 43SA0301Y 0.500 1.3 <LW02 1.27 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 1.3 <LW02 1.27 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 1.3 <LW02 1.27 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 1.3 <LW02 1.27 UGG

NITROBENZENE 43-SA-03 08/22/1991 43SA0301Y 0.500 0.42 <LW02 0.42 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 0.42 <LW02 0.42 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.42 <LW02 0.42 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 0.42 <LW02 0.42 UGG

RDX 43-SA-03 08/22/1991 43SA0301Y 0.500 0.98 <LW02 0.98 UGG .
43-SA-04 08/22/1991 43SA0401Y 1.000 0.98 <UI02 0.98 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.98 <LW02 0.98 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 0.98 <LW02 0.98 UGG

TETRYL 43-SA-03 08/22/1991 43SA0301Y 0.500 U.25 <LW02 0.25 UGG
43-SA'04 08/22/1991 43SA0401Y 1.000 0.25 <LW02 0.25 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.25 <lW02 0.25 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 0.25 <LW02 0.25 UGG

METALS ANTIMONY 43-SA-03 08/22/1991 43SA0301Y ·0.500 19.6 <JS12 19.6 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 19.6 <JS12 19.6 UGG
43-SA'05 08/22/1991 43SA0501Y 1.000 19.6 <JSI2 19.6 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 19.6 <JS12 19.6 UGG
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ARSENIC 43-SA-03 OB/22/1991 43SA0301Y 0.500 20.5 =B9 2.5 UGG
43-SA-04 08122/1991 43SA0401Y 1.000 7.81 =B9 2.5 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 7.9 =B9 2.5 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 10.8 =B9 2.5 UGG

8ARIUM 43-SA-03 08/22/1991 43SA0301Y 0.500 166.0 =JS12 3.29 UGG
43-SA-04 08/22/1991 43SA0401Y 1:000 178.0 =JS12 3.29 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 163.0 =JS12 3.29 UGG
43-ss-03 08/22/1991 43SS0301Y 0.500 220.0 =JS12 3.29 UGG

BERYLLIUM 43-SA-03 08/22/1991 43SA0301Y 0.500 2.69 =JS12 0.427 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 1'.11 =JS12 0.427 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 1.12 =JS12 0.427 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 2.96 =JS12 0.427 UGG

CADMIUM 43-SA-03 08/22/1991 43SA0301Y 0.500 1.99 =JS12 1..2 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 ·1.2 <JS12 1.2 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 1.2 <JS12 1.2 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 .1.89 =JS12 1.2 UGG

CHROMiuM 43-SA-03 08/22/1991 43SA0301Y 0.500 28.2 =JS12 1.04 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 24.1 =JS12 1.04 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 20.3 =JS12 1.04 . UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 28.7 =JS12 1.04 UGG

COPPER 43-SA-03 08/22/1991 43SA0301Y 0.500 42.1 =JS12 2.84 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 19.7 =JS12 2.84 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 24.2 =JS12 2.84 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 44.6 =JS12 2.84 UGG

LEAD 43-SA-03 08/22/1991 43SA0301Y 0.500 42.0 =J021 0.467 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 19.0 =J021 0.467 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 17.0 =J021 0.467 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 29.0 =J021 0.467 UGG

MERCURY 43-SA-03 08/22/1991 43SA0301Y 0.500 0.151 =Y9 0.05 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 ·0.09 =Y9 0.05 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.099 =Y9 0.05 UGG
43-SS-03 08/22/1991 43ss0301Y 0.500 0.217 =Y9 0.05 UGG

NICKEL 43-SA-03 08/22/1991 43SA0301Y 0.500 40.7 =JS12 2.74 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 18.3 =JS12 2.74 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 22.0 =JS12 2.74 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 41.2 =JS12 2.74 UGG

SELENIUM 43-SA-03 08/22/1991 43SA0301Y 0.500 1.4 =J020 0.449 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 0.449 <J020 0.449 UGG
43-SA-05 08122/1991 43SA0501Y 1.000 0.449 <J020 0.449 UGG
43-SS-03 08122/1991 43SS0301Y 0.500 0.997 =J020 0_449 UGG

SILVER 43-SA-03 08122/1991 43SA0301Y 0.500 1).803 . <JS12 0.•803 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 0.803 <JS12 0.803 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 0.803 <JS12 0.803 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 0.803 <JS12 0.803 UGG

THALLIUM 43-SA-03 08122/1991 43SA0301Y 0.500 34.3 <JS12 34_3 UGG
43-SA-04 08/22/1991 43SA0401Y 1.000 34.3 <JS12 34,3 UGG
43-SA-05 08/22/1991 43SA0501Y 1.000 34.3 <JS12 34.3 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 34.3 <JS12 34.3 UGG

ZINC 43-SA-03 08/22/1991 43SA0301Y ·0.500 237.0 =JS12 2.34 UGG
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43-SA-D4 08/22/1991 43SA0401Y 1.000 67.5 =JS12 2.34 UGG
43-SA'05 08/22/1991 43SA0501Y 1.000 78.1 =JS12 2.34 UGG
43-SS-03 08/22/1991 43SS0301Y 0.500 236.0 =JS12 2.34 UGG
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IAAPQC . QC ANIONS NITRITE, NITRATE - NONSPECIFIC 27-EB-07 08/14/1991 27EB0701Y 0.000 119.0 =ll8 10.0 UGL

27-EB-08 08/15/1991 27EB0801Y 0.000 1,200.0 =ll8 10.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 3.99 =KF17 1.0 UGG

BKSA0102Y 3.000 1.0 <KF17 1.0 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 2.8 =KF17 1.0 UGG
BK-SA-03 08/22/1991 8KSA0301Y 1.000 1,100,1) =KF17 1.0 UGG
WEll4YARO)QC 08/12/1991 DECONY 400.000 10.0 <LL8 10.0 UGL

SULFATE 27-EB-07 08/14/1991 27EB0701Y 0.000 175.0 <H09 175.0 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 175.0 <H09 175.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 14.6 =KT07 5.0 UGG

BKSA0102Y 3.000 81.7 =KT07 5.0 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1';4 =KT07 5.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 23.7 =KT07 5.0 UGG
WEll4YAROJQC 08/12/1991 OECONY 400.000 210,000.0 =H09 175.0 UGL

CYANIOE CYANIDE WELL4YARDJQC 08/12/1991 DECONN 400.000 5.0 <TF34 5.0 UGL
EXPLOSIVES 1,3,S-TRINITROBENZENE 01-E8-09 08/07/1991 01EB0901Y 0.000 0.56 <UWOl . 0.56 UGL

04-EB-15 08/07/1991 04EB1501Y 0.000 0.56 <UWOl 0.56 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 0.56 <UWOl 0.56 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 0.56 <UW01 0.56 UGL
08-EB-14 08/15/1991 08EB1401YG 0.000 0.78 =UWOl 0.56 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.56 <UWOl 0.56 UGL
10-E8-08 08/13/1991 10EB080;Y 0.000 0.56 <UWOl 0.56 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 0.56 <UWOl 0.56 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 0.56 <UWOl 0·.56 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 0.56 <UWOl 0.56 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 0.56 <U\.I01 0.56 UGL
31-EB-02 . 08/15/1991 31EB0201Y 0.000 0.9.1 =UWOl 0.56 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 0.56 <UWOl 0.56 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 2.1 <LW02 2.09 UGG

BKSA0102Y 3.000 2.1 <LW02 2.09 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 2.1 <LW02 2.09 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 2.1 <LW02 2.09 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 0.S6 <UWOl 0.56 UGL

l,3-DINITROBENZENE 01-EB-09 08/07/1991 01EB0901Y 0.000 0.61 <UWOl 0.61 UGL
04-EB-15 08/07/1991 04E81501Y 0.000 0.61 <UWOl 0.61 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 0.61 <WOl 0.61 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 0.61 <WOl 0.61 UGL
08-EB-14 08/15/1991 08EB1401Y 0.000 0.61 <UW01 0.61 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.61 <UWOl 0.61 UGL
10-EB-08 08/13/1991 10EB0801Y 0.000 0.61 <UWOl 0.61 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 0.61 <UW01 0.61 UGL
20-FB-13 08/22/1991 20FB1301Y . 0.000 0.61 <UWOl 0.61 UGL
27-EB'07 08/14/1991 27EB0701Y 0.000 0.61 <UW01 0.61 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 0.61 <UW01 0.61 UGL
31-EB-02 08/15/1991 31EB0201Y 0.000 0.61 <UWOl 0.61 UGL
32-EB-03 08/13/1991 . 32EB0301Y 0.000 .0.61 <UW01 0.61 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.59 <LW02 0.59 UGG

BKSA0102Y 3:000 0.59 «\.102 0.59 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.59 <LW02 0.59 UGG
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BK-SA-D3 OB/22/1991 BKSA0301Y 1.000 0.59 <lW02 0.59 UGG
WEll4YARDJQC 081'12/1991 DECONY 400.000 2.3 =UWOl 0.61 UGl

2,4,6-TNT Dl-EB-09 08/07/1991 01EBD901Y 0.000 3.9 =UWDl 0.78 UGl
D4-EB-15 08/07/1991 04EB1501Y 0.000 0.9 =UWOl 0.78 UGl
.05-EB-16 08/08/1991 . 05EB1601Y 0.000 0.78 <UWOl 0.78 UGl
W-EB-15 081'13/1991 07EB1501Y 0.000 0.78 <UWOl 0.78 UGl
08-EB-14 08/15/1991 08EB1401Y 0.000 0.78 <uwOl 0.78 UGl
08-FB-Ol 08/09/1991 08F80101Y 0.000 0.78 <UWOl 0.78 UGl
10-EB-08 08/13/1991 10EB0801Y 0.000 0.78 <uWOl 0.78 UGl
20-EB-12 08/22/1991 20EB1201Y 0.000 0.78 <UWOl 0.78 UGl
20-FB-13 08/22/1991 20FB1301Y 0.000 ·64.0 =UWOl 0.78 UGl
27-EB-07 08/14/1991 27EB0701Y 0.000 ·0.78 <UWOl 0.78 UGl
27-EB-08 08/15/1991 27EB0801Y 0.000 0.78 <UWOl 0.78 UGl
31-EB-02 08/15/1991 31EB0201YG 0.000 ·5.1 =UWOl 0.78 UGl
32-EB-03 08/13/1991 32EB0301Y 0.000 0.78 <uWOl 0.78 UGl
BK-SA-Ol 08/22/1991 8KSAOI01Y 1.000 1.9 <lW02 1.92 UGG

8KSAOI02Y 3.000 1.9 <lW02 1.92 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.9 <lW02 1.92 UGG
BK-SA-03 08/<.2/1991 BKSA0301Y 1.000 1.9 <lW02 1.92 UGG
IIEll4YARDJQC 08/12/1991 DECONY 400.000 0.78 <UWOl 0.78 UGl

2,4-DINITROTOlUENE 01-EB-09 08/07/1991 01EB0901Y 0.000 0.6 <UWOl 0.6 UGl
04-EB-15 08/07/1991 04EB1501Y 0.000 0;6 <UWOl 0.6 UGl

.05-EB-16 08/08/1991 05EB1601Y 0.000 0.6 <UWOl 0.6 UGl
07-EB-15 08/13/1991 07EB1501Y 0.000 0.6 <UWOl 0.6 UGl
08-EB-14 08/15/1991 08EB1401Y 0.000 0.6 <UWOl 0.6 UGl
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.6 .<UWOl 0.6 UGl
10-EB-08 08/13/1991 10EB0801Y 0.000 0.6 <UWOl 0.6 UGl
20-EB-12 08/22/1991 20EB1201Y 0.000 0.6 <UWOl 0.6 UGl
20-FB-13 08/22/1991 20FB1301Y 0.000 0.8 =UWOl 0.6 UGl
27-EB-07 08/14/1991 27EB0701Y 0.000 0.6 <UWOl 0.6 UGl
27-EB-08 08/15/1991 27EB0801Y 0.000 0.6 <UWOl 0,6 UGl
31-EB-02 08/15/1991 31EB0201Y 0.000 :0.6 <UWOl 0.6 UGl
32-EB-03 08/13/1991 32EB0301Y 0.000 0.6 <UWOl 0.6 UGl
BK-SA-Ol 08/22/1991 BKSA0101N 1.000 1.4 <lM25 1.4 UGG

BKSA0101Y 1.000 0.4·2 <lW02 0.42 UGG
BKSA0102N 3.000 1.4 <lM25 1.4 UGG
BKSA0102Y 3.000 0.42 <lW02 0.42 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 1.4 <lM25 1.4 UGG
BKSA0201Y 1.000 0.42; <lW02 0.42 UGG

BK-SA-03 08/22/1991 8KSA0301N 1.000 1.4 <lM25 1;4 UGG-
BKSA0301Y 1.000 0.42 <lW02 0.42 UGG-

WEll4YARDJQC 08/12/1991 DECONN 400.000 5.8 <UM25 5.8 UGl
OECONY 400.000 0.6 <UWOl 0.6 UGl

2,6-DINITROTOLUENE 01-EB-09 08/07/1991 01EB0901Y 0.000 0.55 <UWOl 0.55 UGl.
04-EB-15 08/07/1991 04EB1501Y 0.000 1.3 =UWOl 0.55 UGl
05-EB-16 08/08/1991 05EB1601Y 0.000 0.55 <UWOl 0.55 UGl
07-EB-15 08/13/1991 07EB1501Y 0.000 0.55 <UWOl 0.55 UGl
08-EB-14 08/15/1991 08EB1401Y 0.000 0.55 <UW01 0.55 UGl
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.55 <UWOl 0.55 UGl
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1O-EB-08 ' 08/13/1991 10EB0801Y 0.000 0.55 <UWOl 0.55 UGL
20-EB-12 08122/1991 20EB1201Y 0.000 0.55 <UWOl 0.55 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 0.55 <UWOl 0.55 UGL
27-EB-07 08/'14/1991 27EB0701Y 0_000 0.55 <UWOl 0.55 UGL
27-EB-08 081'15/1991 27EB0801Y 0:000 0.55 <UWOl 0.55 UGL
31-EB-02 08/15/1991 31EB0201Y 0.000 0.55 <UWOl 0.55 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 0.55 <WOl 0.55 UGL
BK-SA-Ol 08/22/1991 BKSA0101N 1.000 0.32 <LM25 0.32 UGG

BKSA0101Y 1.000 0.4 <LW02 0.4 UGG
BKSA0102N 3.000 0.32 <LM25 0.32 UGG
BKSA0102Y 3.000 0.4 <lW02 0.4 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.32 <LM25 0.32 UGG
BKSA0201Y 1.000 0.4 <LW02 0.4 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.32 <LM25 0.32 UGG
BKSA0301Y 1.000 0.4 <LW02 0.4 UGG

WELL4YAROJQC 08/12/1991 OECONN 400.000 6.7 <UM25 6.7 UGL
OECONY 400.000 0.55 <UWOl 0.55 UGL

HMX 01-EB-09 08/07/1991 01EB0901Y 0.000 1.3 <WOl 1.3 UGL
04-EB-15 08/07/1991 04EB1501Y 0.000 1.3 <uWOl 1.3 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 1.3 <wOl 1.3 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 1.3 <UWOl 1.3 UGL
08-EB-14 08/15/1991 08EB1401Y 0.000 1.3 <UWOl 1.3 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 1.• 3 <UWOl 1.3 UGL
10-EB-08 08/13/1991 10EB0801Y 0.000 1.3 <UWOl .1.3 UGl
20-EB-12 08122/1991 20EB1201Y 0.000 . 1.3 <WOl 1.3 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.3 <UWOl 1.3 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 1.3 <UWOl 1.3 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 1.3 <WOl 1.3 UGL
31-EB-02 08/15/1991 31EB0201Y 0.000 . 1.3 <UWOl 1.3 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 1.3 <UWOl 1.3 UGL
BK-SA-01 08122/1991 BKSA0101Y 1.000 1.3 <LW02 1.27 UGG

BKSA0102Y 3.000 1.3 <LW02 1.27 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.3 <LW02 1.27 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.3 <LW02 1.27 UGG
WELL4YAROJQC 08/12/1991 OECONY' 400.000 1.3 <UWOl 1.3 UGL

NITROBENZENE 01-EB-09 08/07/1991 01EB0901Y 0.000 2.1 .UWOl 1.13 UGL
04'EB-15 08/07/1991 04EB1501Y 0.000 1.1 <WOl 1.13 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 1.1 <WOl 1.13 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 1.1 <WOl 1.1 UGL
08-EB-14 08/15/1991 08EB1401Y 0.000 1.1 <UWOl 1.13 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 1.1 <UWOl 1.13 UGL
10-EB-08 08/13/1991 10EB0801Y 0.000 .1.1 <UWOl 1.1 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.1 <UW01 1.1 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 1.1. <uwOl 1.1 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 1.1 <UWOl 1.1 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 1.1 <UW01 1.1 UGL
31-EB-02 08/15/1991 31EB0201Y ·0.000 1.1 <UWOl 1.13 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 1.1 <W01 1.13 UGL
BK-SA-Ol 08/22/1991 BKSA0101N 1.000 1.8 <LM25 1.8 UGG
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BKSA0101Y 1.000 0.42 <LW02 0.42 UGG
BKSA0102N 3.000 1;8 <LM25 1.8 UGG
BKSA0102Y 3.000 0.42 <LW02 0.42 UGG

BK-SA-02 08/22/1991 8KSA0201N 1.000 1.8 <LM25 1.8 UGG
BKSA0201Y 1.000 0.42 <LW02 0.42 UGG

BK-SA-03 08122/1991 BKSA0301N 1.000 1.8 <LM25 1.8 UGG
BKSA0301Y 1.000 0.42 <LW02 0.42 UGG

WELL4YARDJQC 08/12/1991 DECONN 400.000 3.7 <UM25 3.7 UGL
DECONY 400.000 1.1 <UWOl 1.13 UGL

RDX 01-EB-09 08/07/1991 01EB0901Y 0.000 0.63 <UWOl 0.63 . UGL
04·EB-15 08/07/1991 04EB1501Y 0.000 ~.63 <UWOl ~.63 UGL
05-EB-16 08/08/1991 ~5EB16~lY 0.000 ~.63 <UWOl 0.63 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 0.63 <UWOl 0.63 UGL
08·EB-14 08115/1991 08EB1401Y ~.OOO 0.63 <UWOl 0.63 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.63 <UWOl 0.63 UGL
1O-EB-08 08/13/1991 10EB0801Y 0.000 0.63 <UW01 0.63 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 0.63 <UWOl 0.63 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 0.63 <UWOl 0.63 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 0.63 <UWOl 0.63 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 0.63 <UWOl 0.63 UGL
31-EB-02 08/15/1991 31EB0201Y 0.000 0.63 <UWOl 0.63 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 0.63 <UWOl 0.63 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.98 <LW02 0.98 UGG

BKSA0102Y 3.000 0.98 <LW02 0.98 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.98 <LW02 0.98 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.98 <LW02 0.98 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 0.63 <UWOl 0.63 UGL

TETRYL 01-EB-09 08/G7/1991 01 EB0901Y 0.000 0.66 <UWOl 0.66 UGL
04-EB-15 08/07/1991 04EB1501Y 0.000 0.66 <UWOl 0.66 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 0.66 _01 0.66 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 0.66 <UWOl 0.66 UGL
08-EB-14 08/15/1991 08EB1401Y 0.000 0.66 <UW01 0.66 UGL
08-FB-Ol 08/09/1991 08FB0101Y 0.000 0.66 <UWOl 0.66 UGL
1O-EB-08 08/13/1991 10EB0801Y 0.000 0.66 <UWOl 0.66 UGL
20-EB-12 08122/1991 20EB1201Y 0.000 0.66 <UWOl 0.66 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 0.66 <UW01 0.66 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 0.66 <UWOl 0.66 UGL
27-E8-08 08/15/1991 27EB0801Y 0.000 0.66 <UWOl 0.66 UGL .
31-EB-02 08/15/1991 31EB0201Y 0.000 2.0 =UIIOl 0.66 UGL
32-EB-03 08/13/1991 32EB0301Y 0.000 0.66 <UW01 0.66 UGL
BK-SA-Ol 08122/1991 BKSA0101Y 1.000 0.25 <LW02 0.25 UGG

BKSA0102Y 3.000 0.25 <LW02 0.25 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.25 <LW02 0.25 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.25 <LW02 0.25 UGG.
WELL4YARDJQC 08/12/1991 . DECONY . 400.000 5.1 =UWOl 0.66 UGL

METALS ANTIMONY 07-EB-15 08/13/1991 07EB1501Y 0.000 60.0 <SS12 60.0 UGL
10-EB-08 08/13/1991 10EB0801Y 0.000 60.0 <SS12 60.0 UGL
20-EB-12 08/2Ul991 20EB1201Y 0.000 60.0 <SS12 60.0 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 60.0 <SS12 60.0 UGL
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27-E8-07 08/14/1991 27E80701Y 0.000 60.0 <SS12 60.0 VGL
27-E8-08 08/15/1991 27E80801Y 0.000 60.0 <SS12 60.0 VGL
8K-SA-Ol 08/22/1991 8KSA0101Y 1.000 19.6 <JS12 19.6 VGG

8KSA0102Y 3.000 19.6 <JS12 19.6 VGG
-8K-SA-02 08/22/1991 8KSA0201Y 1.000 19_6 <JS12 19.6 VGG
8K-SA-03 08/22/1991 8KSA0301Y Looo 19_6 <JS12 19;6 VGG
WELL4YARDJQC 08/12/1991 OECONN 400.000 60.0 <99 60.0 VGL

ARSENIC 07-E8-15 08/13/1991 07E81501Y 0_000 5.39 =AX8 2.35 VGL
10-E8-08 08/13/1991 10E80801Y 0_000 3~59 =AX8 2.35 VGL
20-E8-12 08/22/1991 20E81201Y 0_000 2.35 <AX8 2.35 VGL
20-F8-13 08/22/1991 20F81301Y 0_000 2.35 <AX8 2.35 VGL
27-E8-07 08/14/1991 27E80701Y 0.000 2.35 <AX8 2.35 VGL
27-E8-08 08/15/1991 27E80801Y 0.000 3.0 =AX8 2.35 VGL
8K-SA-Ol 08/22/1991 8KSA0101Y 1.000 5.56 =89 2.5 VGG

8KSA0102Y 3.000 8.34 =89 2.5 VGG
8K-SA-02 08/22/1991 8KSA0201Y 1.000 _7.15 =89 2.5 VGG
8K-SA-03 08/22/1991 8KSA0301Y 1.000 6.16 =89 2.5 VGG
WELL4YARDJQC 08/12/1991 DECDNY 400.000 2.99 =AX8 2.35 VGL

8ARIUM 07-E8-15 08/13/1991 07E81501Y 0.000 2.82 <SS12 2.82 _VGL
10-E8-08 08/13/1991 10E80801Y 0.000 2.82 <SS12 2.82 VGL
20-E8-12 08/22/1991 20E81201Y 0.000 2.82 <SS12 2.82 VGL
20-F8-13 08/22/1991 20F81301Y 0.000 2.82 <SS12 2.82 VGL
27-E8-07 08/14/1991 27E80701Y 0.000 2.82 <SS12 2.82 VGL
27-E8-08 08/15/1991 27E80801Y 0.000 2.82 <SS12 2.82 VGL
8K-SA-Ol 08/22/1991 8KSA0101Y 1.000 217.0 =JS12 3.29 VGG

8KSA0102Y 3.000 549.0 _=JS12 3.29 VGG
8K-SA-02 08/22/1991 8KSA0201Y 1.000 230.0 =JS12 3.29 VGG
8K-SA-03 08/22/1991 8KSA0301Y 1.000 191.0 =JS12 3.29 VGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 191.0 =99 0.0 VGl

8ERYLLlVM 07-E8-15 08/13/1991 07E81501Y 0.000 -1.12 <SS12 1.12 VGl
10-E8-08 08/13/1991 10E80801Y 0.000 1.12 <SS12 1.12 VGl
20-E8-12 08/22/1991 20E81201Y 0.000 i.12 <SS12 1.12 VGL
20-F8-13 08/22/1991 20F81301Y 0.000 1.12 <SS12 1.12 VGl
27-E8-07 08/14/1991 27E80701Y 0.000 1.12 <SS12 1.12 VGl
27-E8-08 08/15/1991 27E80801Y 0.000 1.12 <SS12 1.12 VGL
8K-SA-Ol 08/22/1991 8KSA0101Y 1.000 0.674 =JS12 0.427 VGG

8KSA0102Y 3.000 1.14 =JS12 0.427 VGG
8K-SA-02 08/22/1991 8KSA0201Y 1.000 0.663 - =JS12 0.427 VGG
8K-SA-03 08/22/1991 8KSA0301Y 1.000 0.824- =JS12 0.427 VGG
WEll4YARDJQC 08/12/1991 OECONN 400.000 1.12 <99 1.12 VGl_

CADMIUM 01-E8-15 08/13/1991 07E81501Y 0.000 -6.78 _ <SS12 6.78 VGl
10-E8-08 08/13/1991 10E80801Y 0.000 6.78 <SS12 6.78 VGl
20-E8-12 08/22/1991 20E81201Y 0.000 6.78 <SS12 6.78 VGl
20-F8-13 08/22/1991 20F81301Y 0.000 6.78 <SS12 6.78 VGl
27-E8-07 08/14/1991 27E80701Y 0.000 6.78 <SS12 6.78 VGl
27-E8-08 08/15/1991 27E80801Y 0.000 6.78 <SS12 6.78 VGl
8K-SA-Ol 08/22/1991 8KSA0101Y 1.000 1.2 <JS12 1.2 VGG

8KSA0102Y 3.000 1.2 <JS12 1.2 VGG
8K-SA-02 08/22/1991 8KSA0201Y -1.000 1.2 <JS12 1.2 VGG

PAGE 439



IAAP SI DATA RESULTS

PARAMETER FACILITY RESULT BOOL
SIIMU MEDIA GROUP COMPOUND 10 DATE SAMPLE ID DEPTH VALUE METHOO CRL UNITS

--
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.2 <JS12 1.2 UGG
WELL4YAROJQC 081'12/1991 OECONN 400.000 6.78 <99 6.78 UGL

CHROMIUM 07-EB-15 08/13/1991 07EB1501Y 0.000 1,6.11 <8512 16.11 UGL
10-EB-08 011/13/1991 10EB0801Y 0.000 16.8 <SS12 16.8 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 16.8 <SS12 16.11 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 16,8 <SS12 16.11 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 16.8 <SS12 16.8 UGL
27-EB-D8 ' 08/15/1991 27EB0801Y 0.000 16.8 <SS12 16.11 UGL
8K-SA-Ol 08/22/1991 ,BKSA0101Y 1.000 16.9 =JS12 1.04 UGG

BKSA0102Y 3.000 29.2 =JS12 1.04 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 15.8 =JS12 1.04 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 22.6 =JS12 1.04 UGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 16.8 <99 16.8 UGL

COPPER 07-EB-15 08/13/1991 07EB1501Y 0.000 111.8 <SS12 lS.11 UGL
10-EB-08 OB/13/1991 10EB0801Y 0.000 18.8 <SS12 18.8 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 18.8 <SS12 111.8 UGL
20-FB-13 011/22/1991 20FB1301Y 0.000 18.11 <SS12 ' 111.8 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 18.11 <SS12 111.8 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 18.11 <SS12 111.B UGL
BK-SA-Ol OB/22/1991 BKSA0101Y 1.000 12.6 =JS12 2.114 UGG

BKsA0102Y 3.000 30.1 =JS12 2.114 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 12.11 =JS12 2.114 ,UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 20.0 =JS12 2.114 UGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 18.8 <99 18.11 UGL

LEAD 07-EB-15 08/13/1991 07EB1501Y 0.000 4.47 <S018 4.47 UGL
10-EB-OII 08/13/1991 10EB0801Y 0.000 73.1l =S018 4.47 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 4.47 <S018 4.47 UGL
20- FB-13 08122/1991 20FB1301Y 0.000 380.1l =5D18 4.47 UGL
27-EB-07 08/14/1991 27E80701Y 0.000 5.62 =S018 4.47 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 4.47 <S018 4.47 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 111.0 =J021 0.467 UGG

BKSA0102Y 3.000 14.0 =J021 0.467 UGG
BK-SA-02 08122/1991 BKSA0201Y 1.000 27.0 =J021 0.467 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 111.0 =J021 0.467 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 4.47 <S018 4.47 UGL

MERCURY 07-EB-15 08/13/1991 07EB1501Y 0.000 0.1 <ee8 0.1 UGL
10-EB-08 08/13/1991 10EB0801Y 0.000 0.1 <CC8 0.1 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 0.1 <tC8 0.1 UGL '
20-FB-13 08122/1991 20FB1301Y 0.000 0.1 <eea 0.1 UGL
27-EB-07 08/14/1991 27EB070TY 0.000 0.1 <ee8 0.1 UGL
27-EB-08 011/15/1991 27EB0801Y 0.000 0.1 <CC8 0.1 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.495 =Y9 0.05 UGG

BKSA0102Y 3.000 0.069 =Y9 0.05 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.062 =Y9 0.05 UGG
BK-SA-03 08/22/1991 BKSA030TY 1.000 0.05 <Y9 0.05 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 ,0.1 <ee8 0.1 UGL

NICKEL 07-EB-15 08/13/1991 07EB1501Y 0.000 32.1 <SS12 32.1 UGL
10'EB-08 08/13/1991 10EB0801Y 0.000 32.1 <SS12 32.1 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 32,1 <5512 32.1 UGL
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20-FB-13 08/22/1991 20FB1301Y 0.000 32.1 <SS12 32.1 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 32.1 <SS12 32.1 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 32.1 <SS12 32.1 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y . 1.000 13.3 =JS12 2.74 UGG

BKSAOI02Y 3.000 49.6 =JS12 2.74 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 12.8 =JS12 2.74 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 18.8 =JS12 2.74 UGG
YELL4YAROJQC 08/12/1991 OECONN 400.000 32,1 <99 32.1 UGL

SELENIUM 01-EB'09 08/07/1991 01EB0901Y 0.000 2.53 <S025 2.53 UGL
02-EB-09 08/08/1991 02EB0901Y 0.000 2.53 <S025 2.53 UGL
04-EB-15 OB/07/1991 04EB1501Y 0.000 2.53 <S025 2.53 UGL
05-EB-16 08/08/1991 05EB1601Y 0.000 2.53 <S025 2.53 UGL
07-EB-15 08/13/1991 07EB1501Y 0.000 2.53 <S025 2.53 UGL
10-EB'08 08/13/1991 10EB0801Y 0.000 2.53 <S025 2.53 UGL
l1-EB-13 08/08/1991 l1EB1301Y 0.000 2.53 <S025 2.53 UGL
20'EB-12 08/22/1991 20EB1201Y 0.000 2.53 <S025 2.53 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 2.53 <S025 2.53 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 2.53 <S025 2.53 . UGL
27·EB·08 08/15/1991 27EB0801Y 0.000 2.53 <S025 2.53 . UGL
BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.449 <J020 0.449 UGG

BKSAOI02Y 3.000 0.449 <J020 0.449 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.449 <JD20 0.449 UGG
BK'SA-03 08/22/1991 BKSA0301Y 1.000 0.449 <J020 0.449 UGG
YELL4YAROJQC 08/12/1991 OECONY 400.000 2.53 <S025 2.53 UGL

SILVER 07'EB-15 . 08/13/1991 07EB150TY 0.000 10;0 <SS12 10.0 UGL
10-EB-08 .08/13/1991 10EB0801Y 0.000 10:0 <SS12 10.0 UGL
20-E8-12 08/22/1991 20E81201Y 0.000 ;0.0 <SS12 10.0 UGL
20'FB-13 08/22/1991 20F81301Y 0.000 10.0 <SS12 10.0 UGL
27-EB'07 08/14/1991 27EB0701Y 0.000 10.0 <SS12 10.0 UGL
27'E8-08 08/15/1991 27EB0801Y 0.000 10.0 <5512 10.0 UGL
BK-SA'Ol 08/22/1991 8KSAOI0IY 1.000 0.803 <JS12 0.803 UGG

BKSA0102Y 3.000 0.803 <JS12 0.803 UGG
BK'SA-02 08/22/1991 BKSA0201Y 1.000 0.803 <JS12 0.803 UGG
BK'SA-03 08/22/1991 BKSA0301Y 1.000 0.803 <JS12 0.803 UGG
YELL4YAROJQC 08/12/1991 OECONN 400.000 10.0 <99 10.0 UGL

THALllUM 07'EB-15 08/13/1991 07E81501Y 0.000 ··125.0 <SS12 125.0 UGL
10-EB-08 08/13/1991 10E80801Y 0.000 ·125.0 <SS12 125.0 UGL
20'EB-12 08/22/1991 20E81201Y 0.000 125.0 <SS12 125.0 UGL
20'FB'13 08/22/1991 20FB1301Y 0.000 125.0 <SS12 125.0 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 125.0 <SS12 125.0 UGL
27·E8·08 08/15/1991 27E80801Y 0.000 125.0 <SS12 125.0 UGL
BK·SA·Ol 08/22/1991 BKSA010TY 1.000 34.3 <JS12 34.3 UGG

BKSA0102Y 3.000 34.3 <JS12 34.3 UGG
BK'SA-02 08/22/1991 BKSA0201Y 1.000 34.3 <JS12 34.3 UGG
BK'SA-03 OB/22/1991 . BKSA0301Y 1.000 .34.3 <JS12 34.3 UGG
YElL4YAROJQC 08/12/1991 . OECONN 400.000 125.0 <99 125.0 UGL

ZINC 07-EB'15 08/13/1991 07EB1501Y 0.000 18.0 <5512 1B.0 UGL
TO-EB'08 08/13/1991 10EB0801Y 0.000 162.0 =SS12 18.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 189.0 =SS12 18.0 UGL
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20-FB-13 OB/22/1991 20FB1301Y 0.000 2B2.0 =SS12 18.0 UGL
27-EB-07 081'14/1991 27E8070lY 0.000 55.9 =SS12 18.0 UGL
27-EB-08 08/'15/1991 27EB0801Y 0.000 190.0 =SS12 18.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 50.0 =JS12 2.34 UGG

BKSA0102Y 3.000 84.7 =JS12 2.34 UGG
'BK-SA-02 08/22/1991 BKSA0201Y 1.000 55.7 =JS12 2.34 UGG
BK-SA-03 OB/22/1991 BKSA030lY 1.000 60.9 =JS12 2.34 UGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 18.0 <99 18.0 UGL

PEST-PCBS 2,2-BIS(P-CHLOROPHENYLl-l,1-01 BK-SA-Ol OB/22/1991 BKSA0101N 1.000 0.068 <LM25 0.06.8 UGG
BKSA0102N 3.000 0.068 <LM25 0.068 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.068 <LM25 0.068 UGG
BK-SA-03 08122/1991 BKSA0301N 1.000 0.068 <LM25 0.068 UGG
WELL4YAROJQC OB/12/1991 OECONN 400.000 14.0 <UM25 14.0 UGL

2.2-BIS(P-CHLOROPHENYLl-l,1-TR BK-SA-Ol OBI22/1991 BKSA0101N 1.000 '0.1 <LM25 0.1 UGG
BKSA0101YU 1.000 0.038 =LH17 0.0034 . UGG
BKSA0102N 3.000 0.1 <LM25 0.1 UGG
BKSA0102Y 3.000 0.008 =lH17 0.0034 UGG

BK'SA-02 08/22/1991 BKSA0201N 1.000 0.1 <LM25 0.1 UGG
BKSA0201Y 1.000 0.004 <LH17 0.0034 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.1 <LM25 0.1 UGG
BKSA0301YC 1.000 0.011 =LH17 0.0034 UGG

WELL4YAROJQC OB/12/1991 OECONN 400.000 18.0 <UM25 18.0 UGL
OECONY 400.000 0.003 <UH20 0.0025 UGL

2.2-BISCP-CHOLROPHENYLl-l.1-01 BK-SA-Ol 08/22/1991 BKSA0101N 1.000 0.726 =LM25 0.064 UGG
BKSA0102N 3.000 0.064 <LM25 0.064 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 . ·.0.064 <LM25 0.064 UGG
BK-SA-03 08/22/1991 BKSA0301N 1.000 0.064 '<LM25 0.064 UGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 18•.0 <UM25 18.0 UGL

ALDRIN BK-SA-Ol 08/22/1991 BKSA0101N 1.000 1.3 <LM25 1.3 UGG
BKSA0101Y 1.000 0.001 <LH17 0.0014 UGG
BKSA0102N 3.000 1.3 <LM25 1.3 UGG
BKSA0102Y 3.000 0.·001 <LH17 0.0014 UGG

BK-SA-02 08122/1991 BKSA0201N 1.000 1.3 <LM25 1.3 UGG
BKSA0201Y 1.000 0.001 <LH17 0.0014 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 1.3 <LM25 1.3 UGG
BKSA0301Y 1.000 0.001 <LH17 0.0014 UGG

WELL4YAROJQC 08/12/1991 OECONN 400.000 13.0 <UM25 13.0 UGL
OECONY 400.000 0.007 <UH20 0.0074 UGL

ALPHA-BENZENE HEXACHLORIDE BK-SA-Ol 08/22/1991 BKSA0101N 1.000 1.3. <LM25 1.3 UGG
BKSA0101Y 1.000 0.003 <LH17 0.0028 UGG
llKSA0102N 3.000 1.3 <LM25 1.3 UGG-
BKSA0102Y 3.000 0.003 <LH17 0.0028 UGG

BK-SA-02 08/2U1991 BKSA0201N 1.000 1.3 <LM25 1.3 UGG
BKSA0201Y 1.000 0.003 <LH17 0.0028 UGG

BK-SA'03 0812U1991 BKSA0301N 1.000 1.3 <LM25 1.3 UGG
BKSA0301Y ·1.000 0.003 <LH17 0.0028 UGG

WELL4YAROJQC 08/1;U1991 OECONN 400.000 5.3 <UM25 5.3 UGL
OECONY 400.000 0.003 <UH20 0.0025 UGL

ALPHA-ENOOSULFAN/ENOOSULFAN I BK-SA-Ol OB/22/1991 BKSA0101N 1.000 0.4 <LM25 0.4 UGG
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BKSAOI02N 3.000 0.4 <LM25 0.4 UGG

BK-SA-02 08/22/1991 BKSAD2DIN 1.000 0.4 <LM25 0.4 UGG
BK-SA-03 OB/22/1991 BKSA0301N 1.000 0.4 <LM25 0.4 UGG
WELL4YARDJOC 08/12/1991 DECDNN 400.000 23.0 <UM25 23.0 UGL

BETA-BENZENEHEXACHLORIDE .BK-SA-Ol 08/22/1991 BKSAOI0IN 1.000 . 1.3 <LM25 1.3 UGG
BKSAOI02N 3.000 1.3 <LM25 1.3 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 1.3 <LM25 1.3 UGG
BK-SA-03 08/22/1991 BKSA0301N 1.000 1.3 <LM25 1.3 UGG
WELL4YARDJOC 08/12/1991 OECONN 400.000 .17.0 <UM25 17.0 UGL

BETA-ENOOSULFAN/ENDOSULFAN II BK-SA-Ol 08/22/1991 BKSAOI0IN 1.000 . 2.4 <LM25 2.4 UGG
BKSAOI02N 3.000 2.4 <LM25 2.4 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 2.4 <LM25 2.4 UGG
BK-SA-03 08/22/1991 BKSA0301N 1.000 2.4 <LM25 2.4 UGG
WELL4YARDJOC 08/12/1991 OECONN 400.000 42.0 <UM25 42.0 UGL

CHLORDANE BK-SA-Ol 08/22/1991 BKSAOI0IN 1.000 0.68 <LM25 0.68 UGG
8KSAOI0IY 1.000 0.068 <LH17 0.0684 UGG
8KSAOI02N 3.000 0.68 <LM25 0.68 UGG
8KSAOI02Y 3.000 0.068 <LH17 0.0684 UGG

BK-SA-02 08/22/1991 8KSA0201N 1.000 0.68 <LM25 0.68 UGG
BKSA0201Y 1.000 0.068 <LH17 0.0684 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.68 <LM25 0.68 UGG
BKSA0301Y 1.000 0.068 <LH17 0.0684 UGG

WELL4YARDJOC 08/12/1991 DECONNR 400.000 37.0 *UM25 37.0 UGL
OECONY 400.000 0.031 <UH20 0.0312 UGL

DELTA-BENZENEHEXACHLORIDE BK-SA-Ol 08/22/1991 BKSAOI0IN 1.000 0.21 <lM25 0;21 UGG
BKSAOI0IY 1.000 0.008 <LH17 0.0085 UGG
BKSAOI02N 3.000 0.21 <LM25 0.21 UGG
BKSAOI02Y 3.000 . 0.008 <LH17 0.0085 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.21 <LM25 0.21 UGG
BKSA0201Y 1.000 0.008 <LH17 0.0085 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.21 <lM25 0.21 UGG
BKSA0301Y 1.000 0;008 <LH17 0.0085 UGG

WELL4YAROJOC 08/12/1991 DECONNR 400.000 3.0 *UM25 3.0 UGL
OECONY 400.000 0.003 <UH20 0.0034 UGL

OIELORIN BK-SA-Ol 08/22/1991 BKSAOI01N 1.000 0.079 <LM25 0.079 UGG
BKSA0101Y 1.000 0.002 <LH17 0.0016 UGG
BKSAOI02N 3.000 0.079 <LM25 0.079 UGG •
BKSA0102Y 3;000 0.002 <LH17 0.0016 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.079 <LM25 0.079 UGG
BKSA0201Y 1.000 0.002 <LH17 0.0016 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.079 <LM25 0.079 UGG
BKSA030TYC 1.000 0.062 =LH17 0.0016 UGG

WELL4YARDJOC 08/12/1991 DECoNN 400.000 26.0 <UM25 26.0 UGL
OECONY 400.000 0.007 <UH20 0.0074 UGL

ENDRIN BK-SA-Ol 08/22/1991 BKSAOI0IN 1.000 1.3 <LM25 1.3 UGG
BKSAOI0IY 1.000 0.007 <LH17 0.0065 UGG
BKSAOI02N ·3.000 1.3 <LM25 1.3 UGG
BKSAOI02Y 3.000 0.007 <lH17 0.0065 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 1.3 <LM25 1.3 UGG
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BKSA0201Y 1.000 0.007 <LH17 0.0065 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 1.3 <LM25 1.3 UGG
BKSA0301Y 1.000 0.007 <LH17 0.0065 UGG

WELL4YAROJQC 081'12/1991 OECONN 400.000 18.0 <UM25 18.0 UGL
DECONY 400.000 0.018 <UH20 0.0176 UGL

HEPTACHLOR BK-SA-01 08/22/1991 BKSA0101N 1.000 0.24 <LM25 0.24 UGG
BKSA0101Y 1.000 .0.002 <LH17 0.0022 UGG
BKSA0102N 3.000 0.24 <LM25 0.24 UGG
BKSA0102Y 3.000 0.002 <LH17 0.0022 UGG

BK-SA-02 08t<!2/1991 BKSA0201N 1.000 0.24 <LM25 0.24 UGG
BKSA0201Y 1.000 0.002 <LH17 0.0022 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.24 <LM25 0.24 UGG
BKSA0301Y 1.000 0.002 <LH17 0.OP22 UGG

WELL4YAROJQC 08/12/1991 DECONN 400.000 38.0 <UM25 38.0 UGL
HEPTACHLOR EPOXIDE BK-SA'01 08/22/1991 BKSA0101N 1.000 0.48 <LM25 0.4B uGG

BKSA0102N 3.000 0.48 <LM25 0.48 UGG
BK-SA-02 08/22/1991 BKSA0201N 1.000 0.48 <LM25 . 0.48 UGG
BK-SA-03 08/22/1991 BKSA0301N 1.000 0.48 <LM25 0.48 UGG
WELL4YARDJQC 08/12/1991 OECONN 400.000 28.0 <UM25 0.28 UGL

ISODRIN BK-SA-01 08/22/1991 BKSA0101N 1.000 0.48 <LM25 0.48 UGG
BKSA0101Y 1.000 0.003 <LH17 0.003 UGG
BKSA0102N 3.000 0.48 <LM25 0.48 UGG
BKSA0102Y 3.000 0.003 <LH17 0.003 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.48 <LM25 OA8 UGG
BKSA0201Y 1.000 0.003 <LH17 0.003 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.48 <LM25 0;48 UGG
BKSA0301Y. 1.000 0.003 <LH17 0.003 UGG

WELL4YARDJQC 08/12/1991 DECDNN 400.000 7.8 <UM25 7.8 UGL
DECONY 400.000 0.003 <uH20 0.0025 UGL

LINDANE BK-SA-01 08/22/1991 8KSA0101N 1.000 0.1 <LM25 0.1 UGG
BKSA0101Y 1.000 0.001 <LH17 0.001 UGG
BKSA0102N 3.000 0.1 <LM25 0.1 UGG
BKSA0102Y 3.000 0;001 <LH17 0.001 UGG

BK-SA-02 08/22/1991 BKSA0201N 1.000 0.1 <LM25 0.1 UGG
BKSA0201Y 1.000 0.001 <LH17 0.001 UGG

BK'SA-03 08/22/1991 BKSA0301N 1.000 0.1 <LM25 0.1 UGG
BKSA0301Y 1.000 0.001 <LH17 0.001 UGG

WELL4YARDJQC 08/12/1991 DECONN 400.000 7.2 <UM25 7.2 UGL .
DECONY 400.0DO 0.003 <UH20 0.0025 UGL

METHOXYCHLOR BK-SA-01 08/22/1991 BKSA0101N 1.000 0.26 <LM25 0.26 UGG
BKSA0102N 3.000 0.26 <LM25 0.26 UGG

BK-SA-02 08/22/1991 BKSA02D1N 1.000 0.26 <LM25 0.26 UGG
BK-SA-03 08/22/1991 BKSA0301N 1.000 0.26 <LM25 0.26 UGG
WELL4YARDJQC 08/12/1991 DECONN 400.000 11.0 <UM25 11.0 UGL

PCB 1016 BK-SA-01 D8/22/1991 BKSA0101N 1.000 0.32 <LM25 0.32 UGG
BKSA0101Y 1.000 ·0.1 <LH17 0.1 UGG
BKSA0102N 3.000 0.32 <LM25 0.32 UGG
BKSA0102Y 3;000 0.1 <LH17 0.1 UGG

BK-SA-02 D8/22/1991 BKSAD201N 1.0DO 0.3.2 <LM25 0.32 UGG
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BKSA0201Y 1.000 0.1 <LH17 0.1 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.32 <LM25 0.32 UGG
BKSA0301Y 1.000 0.1 <LH17 0.1 UGG

. YELL4YARoJQC 08/12/1991 oECONNR 400.000 9.1 *UM25 9.1 UGL
oECONY 400.000 0.385 <UH20 0.385 UGL

PCB 1221 BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 1.9 *LM25 1;9 UGG
BKSA0102NR 3.000 1.9 *LM25 1.9 UGG

8K-SA-02 08/22/1991 BKSA0201NR 1.000 1.9 *LM25 1.9 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 1.9 *LM25 1.9 UGG
YELL4YARoJQC 08/12/1991 oECONNR 400.000 7.2 *UM25 7.2 UGL

PC8 1232 BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 1.9 *LM25 1.9 UGG
BKSA0102NR 3.000 1.9 *LM25 1.9 UGG

BK-SA-02 08122/1991 BKSA0201NR 1.000 1.9 *LM25 1.9 UGG
BK-SA-03 08122/1991 BKSA0301NR 1.000 '1.9 *LM25 1.9 UGG
YELL4YARoJQC 08/12/1991 OECONNR 400.000 9.9 *UM25 9.9 UGL

PCB 1242 BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 1.9 *LM25 1.9 UGG
BKSA0102NR 3.000 1.9 *LM25 1.9 UGG

BK-SA-02 08122/1991 BKSA0201NR 1.000 1.9 *LM25 1.9 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 1.9 *LM25 1.9 UGG
YELL4YARoJQC 08/12/1991 oECONNR 400.000 5.2 *UM25 5.2 UGL

PC8 1248 BK-SA-Ol 08/22/1991 8KSA0101NR 1.000 1.9 *LM25 1.9 UGG
BKSA0102NR 3.000 1.9 *LM25 1.9 UGG

8K-SA-02 08/22/1991 BKSA0201NR 1.000 1.9 *lM25 1.9 UGG
BK-SA-03 08/22/1991 8KSA0301NR 1.000 1.9 *LM25 1.9 UGG
YELL4YARoJQC 08/12/1991 oECONNR 400.000 38.0 ·UM25 38.0 UGL

PCB 1254 BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 3.8 *LM25 3.8 UGG
BKSA0102NR 3.000 3.8 *LM25 3.8 UGG

BK'SA-02 08/22/1991 BKSA0201NR 1.000 3.8 *LM25 3.8 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 3.8 *LM25 3.8 UGG
YELL4YARoJQC 08/12/1991 oECONNR 400.000 33.0 *UM25 33.0 UGL

PCB 1260 BK-SA-O.l 08/22/1991 8KSA0101N 1.000 0.79 <LM25 0.79 UGG
BKSA0101Y 1.000 0.048 <LH17 0.0479 UGG
BKSA0102N 3.000 0.79 <LM25 0.79 UGG
8KSA0102Y 3.000 0.048 <LH17 0.0479 UGG

BK'SA-02 08/22/1991 BKSA02Q1N 1.000 0.79 <LM25 0.79 UGG
8KSA0201Y 1.000 0.048 <LH17 0.0479 UGG

BK-SA-03 08/22/1991 BKSA0301N 1.000 0.79 <LM25 0.79 UGG
8KSA0301Y 1.000 0.048 <LH17 0.0479 UGG

YELL4YARoJQC 08/12/1991 oECoNNR 400.000 13.0 *UM25 13.0 UGL
oECONY 400.000 0.176 <UH20 0.176 UGL

PCB 1262 BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 6.3 ' <LM25 0.3 UGG
BKSA0102Y 3.000 6.3 <LM25 0.3 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 6.3. <LM25 0.3 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 6.3 <lM25 0.3 UGG

TOXAPHENE 8K-SA-Ol 08/22/1991 BKSA0101NR 1.000 12.0 *LM25 12.0 UGG
BKSA0102NR '3.000 12.0 *LM25 12;0 UGG

BK-SA-02 08/22/1991 8KSA0201NR 1.000 12.0 *LM25 12.0 UGG
BK-SA-03 08/22/1991 BKSA030lNR 1.000 12.0 *lM25 12.0 UGG
YELL4YARoJQC 08/12/1991 oECONNR 400.0.00 17.0 *UM25 17.0 UGL
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RAOIONUCLlOES GAMMA SCAN / GAMMA SCREEN 01-EB-09 08/07/1991 01E80901N 0.000 2.0 <99 2.0 PCL
SEMIVOLATILES 1.2.3-TRICHLOR08ENZENE 8K-SA'01 08/22/1991 BKSA0101Y 1.000 0.032 <LM25 0.032 UGG

BKSA0102Y 3.000 0.032 <LM25 0.032 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.032 <LM25 0.032 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.032 <LM25 0.032 UGG
WELL4YAROJQC 08!l2/1991 OECONY 400.000 5.8 <UM25 5.8 UGL

1,2,4-TRICHlOROBENZENE BK-SA-Ol OB/22/1991 BKSA0101Y 1.000 0.22 <LM25 0.22 UGG
BKSA0102Y 3.000 0.22 <LM25 0.22 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.22 <LM25 0.22 UGG
BK-SA-03 08/,~2/1991 BKSA0301Y 1.000 0.22 <LM25 0.22 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 2.4 <UM25 2.4 UGL

1.2-0ICHLOROBEN2ENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.042 <LM25 0.042 UGG
BKSA0102Y 3.000 0.042 <LM25 0.042 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0;042 <LM25 0.042 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.042 <LM25 . 0.042 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 1.2 <UM25 1.2 UGL

1.2-0IPHENYLHYORAZINE 8K-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.52 <LM25 . 0.52 UGG
BKSA0102Y 3.000 0.52 <LM25 0.52 UGG

BK-SA-02 OB/22/1991 BKSA0201Y 1.000 0.52 <LM25 0.52 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.52 <LM25 0.52 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 13.0 <UM25 13.0 UGL

1,4~DICHlOROBENZENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.034 <LM25 0.034 UGG
8KSA0102Y 3.000 . 0.034 <LM25 0.034 UGG

BK-SA-02 08/22/1991 8KSA0201Y 1.000 0.034 <LM25 0.034 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.034 <LM25 0.034 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 1.5· <UM25 1.5 UGL

1.4-0XATHIANE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.075 <LM25 0.075 UGG
BKSA0102Y 3.000 0.075· <LM25 0.075 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.075 <LM25 0.075 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.075 <LM25 0.075 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 27;0 <UM25 27.0 UGL

2,3,6-rcp 8K-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.62 <LM25 0.62 UGG
BKSA0102Y 3.000 0.62 <LM25 0.62 UGG

BK-SA-02 OB/22/1991 BKSA0201Y 1.000 0.62 <LM25 0.62 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.62 <LM25 0.62 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 1.7 <UM25 1.7 UGL

2.4.5-TRICHLOROPHENOL BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.49 <LM25 0.49 UGG
BKSA0102Y 3.000 0.49 <LM25 0.49 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.49 <lM25 0.49 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.49 <LM25 0.49 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 2.8 . <UM25 2.8 UGL

2.4.6-TRICHLOROPHENOL BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.061 <LM25 0.061 UGG
BKSA0102Y 3.000 .0.061 <LM25 0.061 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.061 <LM25 0.061 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.061 <LM25 0.061 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 .3.6 <UM25 3.6 UGL

2.4-0ICHLOROPHENOL BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.065 <LM25 0.065 UGG
BKSA0102Y 3.000 0.065 <LM25 0.065 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 ·0.065 <lM25 0.065 UGG
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BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.065 <LM25 0.065 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 8.4 <UM25 8.4 UGL

2,4-DIMETHYLPHENOL 8K-SA~01 08/22/1991 8KSA0101Y 1.000 3.0 <LM25 3.0 UGG
BKSA0102Y 3.000 3.0 <LM25 3.0 UGG

BK-SA-02 08/22/1991 8KSA0201Y . 1.000 3.0 <LM25 3.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 3.0 <LM25 3.0 UGG
WElL4YARDJQC 08/12/1991 OECONY 400.000 4.4 <UM25 4.4 UGL

2,4-DINITROPHENOL BK-SA-01 08/22/1991 BKSA0101Y 1.000 4.7 <LM25 4.7 UGG
BKSA0102Y 3.000 4,7 <LM25 4.7 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 4.7 <LM25 4.7 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 4.7 <LM25 4.7 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 176.0 <UM25 176.0 UGL

2,6-0 INITROANILI NE BK-SA-01 08/22/1991 8KSA0101Y 1.000 0.57 <LM25 0·.57 UGG
BKSA0102Y 3.000 0.57 <LM25 0.57 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.57 <LM25 0.57 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.57 <LM25 . 0.57 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 8.8 <UM25 8.8 UGL

2-CHLORONAPHTHALENE BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.24 <LM25 0.24 UGG
8KSA0102Y 3.000 0.24 <LM25 0.24 . UGG

BK-SA-02 08/22/1991 8KSA0201Y 1.000 0.24 <LM25 0.24 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.24 <LM25 0.24 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 2.6 <UM25 2.6 UGL

2-CHLOROPHENOL BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.055 <LM25 0.055 UGG
8KSA0102Y 3.000 0.055 <LM25 0.055 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.055 <LM25 0.055 UGG
BK-SA-D3 08/22/1991 BKSA0301Y 1.000 0.055 <lM25 0.055 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 2.8 <UM25 2.8 UGL

2-METHYL-4,6-DINITROPHENOL/4.6 BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.8 <LM25 0.8 UGG
BKSA0102Y 3.000 0.8 <LM25 0.8 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.8 <LM25 0.8 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.8 <LM25 0.8 UGG
WELL4YAROJQC 08/12/1991 OECONNR 400.000 50•. 0 *UM25 50.0 UGL

2-METHYLNAPHTHALENE BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.032 <LM25 0.032 UGG
BKSA0102Y 3.000 0.032 <LM25 0.032 UGG

BK-SA'02 08/22/1991 BKSA0201Y 1.000 0.032 <LM25 0.032 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 . 0.032 <LM25 0.032 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 1.3 <UM25 1.3 UGL

2-METHYLPHENOL/2-CRESOL BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.098 <LM25 0.098 UGG
BKSA0102Y 3.000 0.098 <LM25 0.098 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.098 <LM25 0.098 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.098 <LM25 0.098 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 3.6 <UM25 3.6 UGL

2-NITROANILINE BK-SA-01 08/22/1991 BKSA0101NR 1.000 3.1 *lM25 3.1 UGG
BKSA0102NR 3.000 3.1 *LM25 3.1 UGG

8K-SA-02 08/22/1991 BKSA0201NR 1.000 3.1 *LM25 3.1 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 3.1 *LM25 3.1 UGG
WELL4YAROJQC 08/12/1991 OECONNR 400.000 31.0 *UM25 31.0 UGt

2-NITROPHENOL BK-SA-01 08/22/1991 BKSA0101Y 1.000 1~ 1 <lM25 1.1 UGG
BKSA0102Y 3.000 1.1 <LM25 1.1 UGG
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BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.1 <LM25 1.1 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.1 <LM25 1.1 UGG
WELl4YARDJQC 081'12/1991 DECONY 400.000 8.2 <UM25 8.2 UGl

3.3'·DICHLDROBEN2IDINE BK-SA·Dl 08/22/1991 BKSA0101Y 1.000 1.6 <LM25 1.6 UGG
BKSA0102Y 3.000 1.6 <LM25 1.6 UGG

·BK-SA-D2 08/.!2/1991 BKSA0201Y 1.000 1.6 <LM25 1.6 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.6 <lM25 1.6 UGG
WEll4YARDJQC 08/12/1991 DECONY 400.000 5.0 <UM25 5.0 UGL

3.5-DINITRDANllINE, BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 1.6 <lM25 1.6 UGG
BKSA0102Y 3.000 1.6 <LM25 1.6 UGG

BK-SA-02 08/22/1991 BK$A0201Y 1.000 1.6 <LM25 1.6 UGG
BK-SA-03 08/'!2/1991 BK$A0301Y 1.000 1.6 <lM25 1.6 UGG
WELl4YARDJQC 081'12/1991 DECONY 400.000 21.0 <UM25 21.0 UGl

3-METHYl-4-CHLOROPHENOL/4-CHLO BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.93 <lM25 0.93 UGG
BKSA0102Y 3.000 0.93 <lM25 0.93 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.93 <lM25 0.93 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.93 <lM25 0.93 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 8.5 <lJM25 8.5 UGl

3-NITROANILINE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 3.0 <lM25 3.0 UGG
BKSA0102Y 3.000 3.0 <lM25 3.0 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 3.0 <lM25 3.0 UGG
BK-SA-D3 08/22/1991 BKSA0301Y 1.000 3.0 <lM25 3.0 UGG
WELL4YARDJQC 08/12/1991 DECDNY 400.000 15.0 <UM25 15.0 UGl

3-NITROTOLUENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.34 <LM25 0.34 UGG
BKSA0102Y 3.000 0.34 <lM25 0.34 UGG

BK-SA-02 08122/1991 BKSAD201Y 1.000 0.34 <LM25 0.34 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.34 <lM25 0.34 UGG
WElL4YARDJQC 08/12/1991 DECONY 400.000 2.9 <UM25 2.9 UGL

4-BROMOPHENYLPHENYL ETHER BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.041 <lM25 0.041 UGG
BKSA0102Y 3.000 0.041 <lM25 0.041 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.041 <LM25 0.041 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.:041 <LM25 0.041 UGG
WElL4YAROJQC 08/12/1991 OECONY 400.000 22.0 <UM25 22.0 UGL

4-CHlOROANllINE BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 0.63 *lM25 0.63 UGG
BKSA0102NR 3.000 0.63 *LM25 0.63 UGG

BK-SA-02 08/22/1991 BKSA0201NR 1.000 0.63 *lM25 0.63 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 0.63 *lM25 0.63 UGG
WELl4YARDJQC 08/12/1991 DECONNR 400.000 1.0 *UM25 1.0 UGl

4-CHlOROPHENYlPHENYL ETHER BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.17: <LM25 0.17 UGG
BKSA0102Y 3.000 0.17 <LM25 0.17 UGG_

BK'SA-02 08/22/1991 BKSA0201Y 1.000 0.17 <lM25 0.17 UGG-
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.17 <lM25 0.1.7 UGG
WElL4YARDJQC 08/12/1991 DECONY 400.000 23.0 <UM25 23.0 UGl

4-METNYlPHENOL/4-CRESOL BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.24 <lM25 0.24 UGG
BKSA0102Y 3.000 0.24 <lM25 0.24 UGli

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.24 <lM25 0.24 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.24 <LM25 0.24 UGG
WELl4YARDJQC 08/12/1991 DECONY 400.000 2.8 <UM25 2.8 UGL

4-NITROANILINE BK-SA-01 08/22/1991 BKSA0101NR 1.000 3.1 *LM25 3.1 UGG
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BKSAOI02NR 3.000 3.1 *LM25 3.1 UGG

BK-SA-02 08/22/1991 BKSA0201NR 1.000 3.1 *LM25 3.1 UGG
BK-SA-03 08122/1991 BKSA0301NR 1.000 3.1 *LM25 3.1 UGG
WELL4YARDJQC OB/12/1991 OECONNR 400.000 31.0 *UM25 31.0 UGL

4-NITROPHENOL BK-SA-Ol 08122/1991 BKSAOI0TY 1.000 3.3 <LM25 3.3 UGG
BKSAOI02Y 3.000 3.3 <LM25 3.3 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 3.3 <LM25 3.3 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 3.3 <LM25 3.3 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 96.0 <UM25 96.0 UGL

ACENAPHTHENE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 0.041 <LM25 0.041 UGG
BKSA0102Y 3.0.00 0.041 <LM25 0.041 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.041 <LM25 0.041 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0,041 <LM25 0.041 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 5.8 <UM25 5.8 UGL

ACENAPHTHYLENE BK-SA-Ol 08/22/1991 BKSAOI0TY 1.000 0.033 <LM25 0.033 UGG
BKSAOI02Y 3.000 0.033 <LM25 0.033 UGG

BK-SA-02 08122/1991 BKSA0201Y 1.000 0.033 <LM25 0.033 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.033 <LM25 0.033 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 5.1 <UM25 5.1 UGL

ANTHRACENE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 0.71 <LM25 0.71 UGG
BKSAOI02Y 3.000 0.71 <LM25 0.71 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.71 <LM25 0.71 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.71 <LM25 0.71 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 5.2 <UM25 5.2 UGL

ATRAZINE BK-SA-Ol 08122/1991 BKSA0101Y 1.000 0.065 <LM25 0.065 UGG
BKSA0102Y 3.000 0.065 <LM25 0.065 UGG

BK'SA-02 08/22/1991 BKSA0201Y 1.000 . 0.065 <LM25 0.065 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.065 <LM25 0.065 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 . 5.·9 <UM25 5.9 UGL

BENZO(A)ANTHRACENE BK-SA-Ol 08/2Z/1991 BKSAOI0IY 1.000 0.041 <LM25 0.48 UGG
BKSAOI02Y 3.000 0.041 <LM25 0.48 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.041 <LM25 0.48 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.041 <LM25 0.48 UGG
WELL4YARDJQC 08/12/1991 DECDNY, 400.000 9.8 <UM25 9.8 UGL

BENZO(A)PYRENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 1.2 <LM25 1.2 UGG
BKSAOI02Y 3.000 1.2 <LM25 1.2 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.2 <LM25 1.2 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 .1.2 <LM25 1.2 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 14.0 <UM25 14.0 UGL

BENZO(B)FLUORANTHENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.31 . <LM25 0.31 UGG
BKSA0102Y 3.000 0.31 <LM25 0.31 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.31 <LM25 0.31 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.31 <LM25 0.31 UGG
WELL4YAROJQC 08/12/1991 DECONY 400.000 10.0 <UM25 10.0 UGL

BENZO(G,H,I)PERYLENE BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.18 <LM25 0.18 UGG
BKSAOI02Y 3.000 0.18 <LM25 0.18 UGG

8K-SA-02 08/22/1991 BKSA020TY ."1.000 0.18 <LM25 O.lB UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.18 <LM25 0.18 UGG
WELL4YAROJQC 08/12/1991 DECONY 400.000 15.0 <UM25 15.0 UGL
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BENZO(K)FLUORANTHENE BK-SA-Ol 08/22/1991 8KSA0101Y 1.000 . 0.13 <LM25 0.13 UGG

BKSA0102Y 3.000 0.13 <LM25 0.13 UGG
BK-SA-02 08t:12/1991 BKSA0201Y 1.000 0.13 <LM25 0.13 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.13 <LM25 0.13 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 10.0 <UM25 10.0 UGL

BENZOl C AC I0 BK-SA-Ol 08/2211991 BKSA0101NR 1.000 3.1 *LM25 3.1 UGG
BKSA0102NR 3.000 3.1 *LM25 3.1 UGG

BK-SA-02 08t:12/1991 BKSA0201NR 1.000 3.1 *LM25 3.1 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 3.1 *LM25 3.1 UGG
WELL4YAROJQC 08I'/Z/1991 OECONNR 400.000 3.1 *UM25 3.1 . UGL

BENZYL ALCOHOL BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.032 <LM25 0.032 UGG
BKSA0102Y 3.000 0.032 <LM25 0.032 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.032 <LM25 0.032 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.032 <LM25 0.032 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 4.0 <UM25 4.0 UGL

BIS (2-CHLOROETHOXY) METHANE BK-SA-Ol 08/2211991 BKSA0101Y 1.000 0.19 <LM25 0.19 UGG
BKSA0102Y 3.000 0.19 <LM25 0.19 UGG

BK-SA-02 08t<!2/1991 BKSA0201Y 1.000 0.19 <LM25 0.19 .UGG
BK-SA-03 08/2211991 BKSA030lY 1.000 0.19 <LM25 0.19 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 6.8 <UM25 6.8 UGL

BIS (2-CHLOROETHYL) ETHER BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.36 <LM25 0.36 UGG
BKSA0102Y 3.000 0.36 <LM25 0.36 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.36 <LM25 0.36 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.36 <LM25 0.36 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 0.68 <UM25 0.68 UGL

BIS (2-CHLOROISOPROPYL) ETHER BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.44 <LM25 0.44 UGG
BKSA0102Y. 3.000 0.44 <LM25 0.44 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.44 <LM25 0.44 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.44 <LM25 0.44 UGG
WELL4YARDJQC 08/1211991 DECONY 400.000 5.0 <UM25 5.0 UGL

BIS (2-ETHYLHEXYL) PHTHALATE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.48 <LM25 0.48 UGG
BKSA0102Y 3.000 0.48 <LM25 0.48 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.76 :LM25 0.48 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.48 <LM25 0.48 UGG
WELL4YAROJQC 08/12/1991 DECONY 400.000 7.7 <UM25 0.48 UGL

BROMACIL WELL4YARDJQC 08/1211991 DECONY 400.000 2.9 <UM25 2.9 UGL
BUTYLBENZYL PHTHALATE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 1.8 <LM25 1.8 UGG

BKSA0102Y 3.000 1.8 <LM25 1.8 UGG.
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.8 <LM25 1.8 UGG
BK-SA-03 08/2211991 BKSA0301Y 1.000 1.8 <LM25 1.8 UGG
WELL4YARDJQC 08/12/1991 DECONY . 400.000 28.0 <UM25 28.0 UGL

CHRYSENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.032 <LM25 0.032 UGG
BKSA0102Y 3.000 0.032 <LM25 0.032 UGG

BK-SA-02 08/22/1991 BKSA020lY 1.000 0.032 <LM25 0.032 UGG
BK-SA-03 08/2211991 . BKSA0301Y 1.000 0.032 <LM25 0.032 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 7.4 <UM25 7.4 UGL

DI-N-BUTYL PHTHALATE BK-SA.-Ol 08/22/1991 BKSA0101Y 1.000 1.3 <L1I25 1.3 UGG
BKSA0102Y 3.000 1.3 <LM25 1.3 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.3 <lM25 1.3 UGG
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BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.3 <LM25 1.3 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 33.0 <UM25 33.0 UGL

DI-N-OCTYL PHTHALATE BK-SA.Ol 08/22/1991 BKSA0101Y 1.000 0.23 <LM25 0.23 UGG
BKSA0102Y ·3.000 0.23 <LM25 0.23 UGG

·BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.23 <LM25 0.23 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.23 <LM25 0.23 UGG
WELL4YAROJQC 08/12/1991 DECONY 400.000 1.5 <UM25 1.5 UGL

0IBEN2(A.H)ANTHRACENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.31 <LM25 0·31 UGG
BKSA0102Y 3.000 0.31 <LM25 0.31 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.31 <LM25 0.31 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.31 <LM25 0.31 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 12.0 <UM25 12.0 UGL

DIBEN20FURAN BK-SA-01 08/22/1991 BKSA0101Y 1.000 0,038 <LM25 0.038 UGG
BKSA0102Y 3.000 0.038 <LM25 0.038 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.038 <LM25. 0.038 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.038 <LM25 0.038 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 5.1 <UM25 5.1 UGL

DIBROMOCHLOROPROPANE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.071 <LM25 0.071 UGG
BKSA0102Y 3.000 0.071 <LM25 0.071 . UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.071 <lM25 0.071 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.071 <LM25 0.071 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 12.0 <UM25 12.0 UGL

DICYCLOPENTADIENE BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.57 <LM25 0.57 UGG
BKSA0102Y 3.000 0.57 <LM25 0.57 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.57 <LM25 0.57 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.57 <LM25 0.57 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 5.5 <UM25 5.5 UGL

DIETHYL PHTHALATE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.24 <LM25 0.24 UGG
BKSA0102Y 3.000 0.24 <LM25 0.24 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 ·0.24 <LM25 0.24 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.24 <LM25 0.24 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 5.9 <UM25 5.9 UGL

DIISOPROPYL METHYLPHOSPHONATE WELL4YARDJQC 08/12/1991 DECONY 400.000 21 •.0 <UM25 21.0 UGL
DIMETHYL METHYLPHOSPHATE WELL4YARDJQC 08/12/1991 DECONY 400.000 130.0 <UM25 130.0 UGL
DIMETHYL PHTHALATE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.063 <LM25 0.063 UGG

BKSA0102Y 3.000 0.063 <LM25 0.063 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.063 <LM25 0.063 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.063. <LM25 0.063 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 2.2 <UM25 2.2 UGL

DITHIANE BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.065 <LM25 0.065 UGG-
BKSA0102Y 3.000 0.065 . <LM25 0.065 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.065 <LM25 0.065 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.065 <LM25 0.065 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 3.3 <UM25 3.3 UGL

ENDOSULFAN SULFATE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 1.2 <LM25 1.2 UGG
BKSA0102Y 3.000 1.2 <LM25 1.2 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.2 <LM25 1.2 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.2 <lM2S 1.2 UGG
WELL4YARDJQC 08/12/1991 DECONY ·400.000 50.0 <UM25 50.0 UGL
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ENDRIN ALDEHYDE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 1.8 <LM25 1.8 UGG

BKSAOI02Y 3.000 1.8 <LM25 1.8 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.8 <LM25 1.8 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000. 1.B <LM25 1.8 UGG
WELL4YARDJQC 08112/1991 DECONN 400.000 5.0 <UM25 5.0 UGL

ENDRIN KETONE BK-SA-Ol 08/22/1991 BKSAOI0INR 1.000 0.211 *LM25 0.28 UGG
BKSAOI02NR 3.000 0.28 *LM25 0.28 UGG

BK-SA-02 . 08/22/1991 BKSA0201NR 1.000 0.28 *LM25 0.28 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 0.28 *LM25 0.28 UGG
WELL4YAROJQC 08/l2/1991 OECONNR 400.000 6.0 *UM25 6.0 UGL

FLUORANTHENE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 0.032 <LM25 0.032 UGG
BKSAOI02Y 3.000 0.032 <LM25 0.032 UGG

BK-SA"02 08/22/1991 BKSA0201Y 1.000 0.032 <LM25 0.032 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.032 <LM25 0.032 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 24.0 <UM25 24.0 UGL

FLUllRENE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 0.065 <LM25 0.065 UGG
BKSAOI02Y 3.000 0.065 <LM25 . 0.065 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.065 <LM25 0.065 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.065 <LM25 0.065 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 9.2 <UM25 9.2 UGL

HEXACHLOROBENZENE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 . O.OB <LM25 O.OB UGG
BKSAOI02Y 3.000 0.011 <LM25 0.011 UGG

BK-SA-02 011/22/1991 BKSA0201Y 1.000 0.011 <LM25 0.011 UGG
BK-SA-03 011/22/1991 BKSA0301Y 1.QOO 0.011 <LM25 0,011 UGG
WELL4YAROJQC 011/12/1991 OECONY 400.000 12.0 <UM25 12.0 UGL

HEXACHLOROBUTADIENE BK-SA-Ol 011/22/1991 BKSAOI0IY 1.000 0.91 <LM25 .0.97 UGG
BKSAOI02Y 3.000 0.97 <LM25 0.97 UGG

BK-SA-02 011/22/1991 BKSA0201Y 1.000 0.97. <LM25 0.97 UGG
BK-SA-03 011/22/1991 BKSA0301Y 1.000 0.97 <LM25 0.97 UGG
WELL4YAROJQC 011/12/1991 OECONY 400.000 11.7 <UM25 11.7 UGL

HEXACHLOROCYCLOPENTADIENE BK-SA-Ol 011/22/1991 BKSAOI01Y 1.000 0.52 <LM25 0.52 UGG
BKSAOI02Y 3.000 0.52 <LM25 0.52 UGG

BK-SA-02 011/22/1991 BKSA0201Y 1.000 0.52 <LM25 0.52 UGG
BK-SA-03 011/22/1991 BKSA0301Y 1.000 0.52 <LM25 0.52 UGG
WELL4YARDJQC 011/12/1991 OECONY 400.000 54.0 <UM25 54.0 UGL

HEXACHLOROETHANE BK-SA-Ol 011/22/1991 BKSAOI01Y 1.000 1.11 <LM25 1.11 UGG
BKSAOI02Y 3.000 1.11 <LM25 1.11 UGG

BK-SA-02 011/22/1991 BKSA0201Y 1.000 1.11 <LM25 1.11 UGG
IIK-SA-03 011/22/1991 BKSA0301Y 1.000 1.11 <LM25 1.11 UGG
WELL4YAROJQC 011/12/1991 DECONY 400.000 11·3 <UM25 11.3 UGL

INDENO(1,2,3-C,O)PYRENE BK-SA-Ol 011/22/1991 BKSAOI0IY 1.000 2.4 <LM25 2.4 UGG
BKSAOI02Y 3.000 2.4 <LM25 2.4 UGG

BK-SA'02 011/22/1991 BKSA0201Y 1.000 2.4 <LM25 2.4 UGG
BK-SA-03 011/22/1991 BKSA0301Y 1.000 2.4 <LM25 2.4 UGG
WELL4YARDJQC OB/1211991 DECONY 400.000 21.0 <UM25 0.21 UGL

ISOPHORONE BK-SA-Ol 011/2211991 BKSAOI01Y 1.000 0.39 <LM25 0.39 UGG
BKSAOI02Y 3.000 0.39 <LM25 0.39 UGG

BK-SA-02 011/22/1991 BKSA0201Y 1,000 0.39 <LM25 0.39 UGG
BK:SA-03 08/22/1991 BKSA0301Y 1.000 0.39 <lM25 0.39 UGG
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WELL4YARDJQC OB/12/1991 DECONY 400.000 2.4 <UM25 2.4 UGL

MALATHION BK-SA-Ol DB/22/1991 BKSA01D1Y 1.000 0.1B <LM25 0.1B UGG
BKSA01D2Y 3.000 D.1B <LM25 0.1B UGG

BK-SA-D2 08/22/1991 BKSA0201Y 1.000 0.18 <LM25 0.18 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.18 <LM25 0.18 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 21.0 <UM25 21.0 UGL

MIREX BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.14 <LM25 0.14 UGG
BKSA0102Y 3.000 0.14 <LM25 0.14 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.14 <lM25 0.14 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.14 <LM25 0.14 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 24.0 <UM25 24.0 UGL

N-NITROSODI-N-PROPYLAMINE BK-SA-Ol 08/2211991 BKSA0101Y 1.000 1.1 <LM25 1.1 UGG
BKSA0102Y 3.000 1.1 <LM25 1.1 UGG

BK-SA-02 08/2211991 BKSA0201Y 1.000 1.1 <LM25 1.1 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.1 <LM25 1.1 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 6.8 <UM25 6.8 UGL

N-NITROSODIMETHYLAMINE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.46 <LM25 0.46 UGG
BKSA0102Y 3.000 0.46 <LM25 0.46 . UGG

BK-SA-02 08/2211991 BKSA0201Y 1.000 0.46 <LM25 0.46 . UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.46 <LM25 0.46 UGG
WELL4YARDJQC 08/1211991 OECONY 400.000 ·9,7 <UM25 9.7 OGL

N-NITROSODIPHENYLAMINE BK-SA-Ol 08/2211991 BKSA0101Y 1.000 0.29 <LM25 0.29 UGG
BKSA0102Y 3.000 0.29 <LM25 0.29 UGG

BK-SA-02 08/2211991 BKSA0201Y 1.000 0.29 <LM25 0.29 OGO
BK-SA-03 . 08/22/1991 BKSA0301Y 1.000 0.29 <LM25 0.29 UGG
WELL4YARDJQC .08/12/1991 DECONY 400.000 3;7 <UM25 3.7 UGL

NAPHTHALENE BK-SA-Ol 08/2211991 BKSA010TY 1.000 0.74 <LM25 0.74 UGG
BKSA0102Y 3.000 0.74 <LM25 0.74 UGG

BK-SA-02 08/2211991 8KSA0201Y 1.000 0.74 <LM25 0.74 UGG
BK-SA-03 08/2211991 BKSA0301Y 1.000 0.74 <lM25 0.74 UGG
WELL4YAROJQC 08/12/1991 DECONY 400.000 0.5 <UM25 0.5 UGL

P-CHLOROPHENYLMETHYL SULFIDE BK-SA-Ol 08/2211991 BKSA0101Y 1.000 0.097 <LM25 0.097 UGG
BKSA0102Y 3.000 0.097 <LM25 0.097 UGG

BK-SA-02 08/2211991 BKSA0201Y 1.000 0.097 <LM25 0.097 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.097 <LM25 0.097 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 10.0 <UM25 10.0 UGL

P-CHLOROPHENYLMETHYL SULFONE BK-SA-Ol 08/2211991 BKSA0101Y 1.000 ·0.066 <LM25 0.066 UGG
BKSA0102Y 3.000 0.066 <LM25 0.066 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.066 <LM25 0.066 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.066 <LM25 0.066 UGG
WELL4YARDJQC 08/12/1991 DECQNY 400.000 5.3 <UM25 5.3 UGL

P-CHLOROPHENYLMETHYL SULFOXIOE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.32 <LM25 0.32 UGG
BKSA0102Y 3.000 0.32 <LM25 0.32 UGG

BK-SA-02 08/2211991 BKSA020TY 1.000 0.32 <LM25 0.32 UGG
BK-SA-03 08/22/1991 . BKSA0301Y 1.000 ·0.32 <LM25 0.32 UGG
WELL4YARDJQC 08/12/1991 . DECONY 400.000 . 15.0 <UM25 15.0 UGL

PARATHION 8K-SA-Ol 08/22/1991 BKSA0101Y 1.000 1.7 <LM25 1.7 UGG
BKSA0102Y 3.000 1.7 <LM25 1.7 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.7 <LM25 1.7 UGG
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BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.7 <LM25 1.7 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 37.0 <UM25 37.0 UGL

PENTACHLOROPHENOL BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.76 <LM25 0.76 UGG
BKSAOI02Y 3.000 0.76 <LM25 0.76 UGG

. BK-SA-02 08122/1991 BKSA0201Y 1.000 0.76 <LM25 0.76 UGG
·BK-SA-03 08122/1991 BKSA0301Y 1.000 0.76 <LM25 0.76 UGG
WELL4YARDJQC OB/12/1991 OECONY 400.000 9.1 <UM25 9.1 UGL

PHENANTHRENE BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.032 <LM25 0.032 UGG
BKSA0102Y 3.000 0.032 <LM25 0.032 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.032 <LM25 0.03·2 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.032 <LM25 0.032 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 9.9 <UM25 9.9 UGL

PHENOL BK-SA-Ol 08122/1991 BKSAOI0IY 1.000 0.052 <LM25 0.052 UGG
BKSA0102T 3.000 0;052 <LM25 0.052 UGG

BK-SA-02 08/22/1991 BKSA0201T 1.000 0.052 <LM25 0.052 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.052 <LM25 0.052 UGG
WELL4YARDJQC 08/12/1991 DECONT 400.000 2.2 <UM25 2.2 UGL

PTRENE BK-SA-Ol 08/22/1991 BKSA010TY 1.000 0.0~3 <LM25 0.083 UGG
BKSA0102T 3.000 0.083 <LM25 0.083 UGG

BK-SA-02 08122/1991 BKSA0201Y 1.000 0.083 <LM25 0.083 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.083 <LM25 0.083 UGG
WELL4TARDJQC 08/12/1991 OECONT 400.000 17.0 <UM25 17.0 UGL

SUPONA/2-CHLORO-l-(2,4-DICHLORBK-SA-Ol 08/22/1991 BKSA0101T . 1.000 0.92 <LM25 0.92 UGG
BKSA0102Y 3.000 0.92 <LM25 0.92 UGG

BK-SA-02 08/22/1991 BKSA0201T 1.000 0.92 <LM25 0.92 UGG
BK-SA-03 08/22/1991 BKSA0301T 1.000 0.92 <LM25 0.92 UGG
WELL4TARDJQC 08/12/1991 DECONY 400.000 19.0 ·<UM25 19.0 UGL

VAPONA BK-sA-Ol 08/22/1991 BKSA0101Y 1.000 0.068 <LM25 0.068 UGG
BKSA0102T 3.000 0.068 <LM25 0.068 UGG

SK-SA-02 08/22/1991 SKSA0201T 1.000 0.068 <LM25 0.068 UGG
BK-SA-03 08/22/1991 BKSA0301T 1.000 0.068 <LM25 0.068 UGG
WELL4YARDJQC 08/12/1991 DECONT 400.000 8.5 <UM25 8.5 UGL

VOLATILES (2-CHLOROETHOXY) ETHENE/2-CHLO 10-EB-08 08/13/1991 10EB0801T 0.000 3.5 <UM21 3.5 UGL
20-EB-12 08122/1991 20EB120TY 0.000 3.5 <UM21 3.5 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 3.5 <UM21 3.5 UGL
BK-SA-Ol 08122/1991 BKSA0101Y 1.000 0.5 <LM23 0.5 UGG

BKSA0102Y 3.000 0.5 <LM23 0.5 UGG
BK-SA-02 08122/1991 BKSA0201T 1.000 0.5 <LM23 0.5 UGG
BK-SA-03 08/22/1991 BKSA0301T 1.000 0.5. <LM23 0.5 UGG
WELL4TARDJQC 08/12/1991 DECONT 400.000 3.5 <UM21 3.5 UGL

l,l,l-TRICHLOROETHANE 10.EB-08 08/13/1991 10EB080TY 0.000 .1.0 <UM21 . 1.0 UGL'
20-EB-12 08/22/1991 20EB120TY 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 1.0. <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.2 <LM23 0.2 UGG

BKSA0102T 3.000 0.2 <LM23 0.2 UGG
BK-SA-02 08/22/1991 BKSA0201T ·1.000 0.2 <LM23 0.2 UGG
SK-SA-03 08/22/1991 BKSA0301T 1.000 0.2 <LM23 0.2 UGG
WELL4TARDJQC 08/12/1991 DECONT 400.000 1.0 <UM21 1.0 UGL

1,1,2,2-TETRACHLOROETHANE 1O-EB-08 08/13/1991 10EBD801Y 0.000 1.5 <UM21 1.5 UGL
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20-EB-12 ' OB/22/1991 20EB1201Y 0.000 105 <UM21 105 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 q <UM21 105 UGL
BK-SA-Ol 08/22/1991 BKSAO'101Y 10000 0.2 <LM23 0.2 UGG

BKSAOI02Y 3.000 0.2 <LM23 0.2 UGG
BK-SA-02 OB/22/1991 BKSA0201Y 10000 0.2 <LM23 0.2 UGG
BK-SA-03 OB/22/1991 BKSA0301Y 10000 0.2 <LM23 0.2 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 1.5 <UM21 105 UGL

1,I,2-TRICHLOROETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 100 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 ' 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI0IY 10000 0'.33 <LM23 0.33 UGG

BKSAOI02Y 3.000 0.33 <LM23 0.33 UGG
BK-SA-02 08/22/1991 BKSA0201Y 10000 0.33 <LM23 0.33 UGG
BK-SA-03 08/22/1991 BKSA0301Y 10000 0.33 <LM23 0.33 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 100 <UM21 100 UGL

1,1-0ICHLOROETHANE 1O-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB·12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 100 <UM21 100 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 10000 0.49 <LM23 0.49 UGG

BKSAOI02Y 3.000 0.49 <LM23 0.49 UGG
BK'SA-02 08/22/1991 BKSA0201Y 10000 0.49 <LM23 0.49 UGG
BK-SA-03 08/22/1991 BKSA0301Y 10000 0.49 <LM23 0.49 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 100 <UM21 100 UGL

1,I'OICHLOROETHYLENE/l,I'OICHL 10'EB-08 08/13/1991 10EB0801Y 0.000 100 <UM21 100 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 ' 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB130lY 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 8KSAOI01Y 10000 0.27 <LM23 0.27 uGG

BKSAOI02Y 3.000 0.27 <LM23 0.27 UGG
BK-SA-02 08/22/1991 BKSA0201Y 10000 0.27 <LM23 0.27 UGG
BK-SA·03 08/22/1991 BKSA0301Y 10000 0.27 <LM23 0.27 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 100 <UM21 1.0 UGL

1,2-0ICHLOROETHANE 10'EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 100 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 100 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 10000 0.32 <LM23 0.32 UGG

BKSAOI02Y 3.000 0.32 <LM23 0.32 UGG
BK-SA-02 08/22/1991 8KSA0201Y 10000 0.32 <LM23 0.32 UGG '
BK·SA·03 08/22/1991 BKSA030lY 1.000 0.32 <LM23 0.32 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 100 <UM21 100 UGL

1,2-0ICHLOROETHANE-04 10-EB-08 08/13/1991 10EB0801Y 0.000 45.5 =UM21 100 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 49.5 =UM21 100 UGL
20-FB-B 08/22/1991 20FB1301Y 0.000 49.5 =UM21 ' 100 UGL

1,2'0ICHLOROETHENES/l,2-0ICHLO 10·EB·08 08/13/1991 10EB0801Y 0.000 5.0 <UM21 5.0 UGL
20-EB·12 08/22/1991 20EB1201Y 0.000 5.0 <UM21 5.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 5.0 <UM21 5.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI0lY 10000 0.32 <LM23 0.32 UGG

BKSAOI02Y '3.000 0.32 <LM23 0.32 UGG
BK'SA-02 0812211991 BKSA0201Y 10000 0.32 <LM23 0.32 UGG
BK-SA-03 08/22/1991 BKSA0301Y 10000 0.32 <LM23 0.32 UGG
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WELL4YARDJOC 08/12/1991 DECONY 400.000 5.0 <\IM21 5.0 UGL

1,2-D ICHLOROPROPANE 1O-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20·EB.12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 ·1.0 <UM21 1.0 UGL
BK'SA,Ol OB/22/1991 BKSA0101Y 1.000 0.53 <LM23 0.53 UGG

BKSA0102Y 3.000 0.53 <LM23 0.53 UGG
BK-SA'02 08/22/1991 BKSA0201Y 1.000 0.53 <LM23 0.53 UGG
BK'SA-03 . 08/22/1991 BKSA0301Y 1.000 0.53 <LM23 0.53 UGG
WELL4YARDJOC 08/12/1991 ·DECONY 400.000 1.0 <UM21 1.0 UGL

l,3-DICHLOROBENZENE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB'12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20·FB.13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA'Ol 08/22/1991 BKSA0101N 1.000 0.042 <LM25 0.042 UGG

BKSA0101Y 1.000 0.14 <LM23 0.14 UGG
BKSA0102N 3.000 0.042 <LM25 0.• 042 UGG
BKSA0102Y 3.000 0.14 <LM23 . 0.14 UGG

BK-SA'02 08/22/1991 BKSA0201N 1.000 0.042 <LM25 0.042 UGG
BKSA0201Y 1.000 0.14 <LM23 0.14 UGG

BK-SA-03 OB/22/1991 BKSA0301N 1.000 0.042 <LM25 0.042 UGG
BKSA0301Y 1.000 0.14 <LM23 0.14 UGG

WELL4YARDjOC 08/12/1991 DECONN 400.000 3.4 <UM25 3.4 UGL
OECONY 400.000 1.0 <UM21 1.0 UGL

l,3'DICLOROPROPANE 10-EB'08 08/13/1991 10EB0801Y 0.000 4.8 <UM21 4.8 UGL
20·EB·12 08/22/1991 20EB1201Y 0.000 4.8 <\IM21 4.8 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 4·8 <\IM21 4.8 UGL
BK-SA'Ol 08/22/1991 BKSA0101Y 1.000 0.2 <LM23 0.2 UGG

BKSAOI02Y. 3.000 0.2 <LM23 0.2 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.2 <LM23 0.2 UGG
BK'SA,03 08/22/1991 BKSA0301Y 1.000 0.2 <LM23 0.2 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 4.8 <\IM21 4.8 UGL

l,3-DIMETHYLBENZENE/M-XYLENE 10'EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20'EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20'FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK'SA-Ol 08/22/1991 BKSA0101Y 1.000 0.23 <LM23 0.23 UGG

8KSA0102Y 3.000 0.23 <LM23 0.23 UGG
BK'SA-02 08122/1991 BKSA0201Y 1.000 0.23 <LM23 0.23 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.23 <LM23 0.23 UGG
WELL4YARDJOC 08/12/1991 DECONY 400.000 1.0 <UM21 1.0 UGL.

ACETIC ACID, VINYL ESTER/VINYL 10-EB'08 08/13/1991 lDEB0801Y 0;000 10.0 *UM21 10.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 10.0 *UM21 10.0 UGL
20· FB-13 08/22/1991 20FB1301Y 0.000 10.1) *UM21 10.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 1.0 *LM23 1.0 UGG

BKSA0102NR 3.000 1.0 *lM23 1.0 UGG
BK-SA-02 08/22/1991 BKSA0201NR 1.000 1.0 *LM23 1.0 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 1.0 *LM23 1.0 UGG
WELL4YARDJOC 08/12/1991 DECONNR 400.000 10.0 *UM21 10.0 UGL

ACETONE 10-EB-08 08/13/1991 10EB0801Y 0.000 8.0 <UM21 8,0 UGL
20'EB-12 08/22/1991 20EB1201Y 0;000 8.0 <UM21 8.0 UGL
20-FB'13 08/22/1991 2DFB1301Y 0.000 8.0 <UM21 8.0 UGL
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BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 3.3 <LM23 3.3 UGG

BKSA0102Y 3.000 3.3 <LM23 3.3 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 3.3 <LM23 3.3 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 3.3 <LM23 3.3 UGG
WELL4YARDJQC 08/12/1991 DECOHY 400.000 8.0 <UM21 8.0 UGL

ACRYLONITRILE lD-EB-OB 08/13/1991 10EB0801Y 0;000 8.4 <UM21 8.4 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 8.4 <UM21 8.4 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 8.4 <UM21 B.4 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 2.0 <LM23 2.0 UGG

BKSA0102Y 3.000 2.0 <LM23 2.0 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 2.0 <LM23 2.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 2.0 <LM23 2.0 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 8.4 <uM21. 8.4 UGL

BENZENE 10-EB-08 08/13/1991 10EB0801Y 0.000 .1.0 <UMZl Lo UGL
20-EB-12 08/22/1991 ZOEB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-01 08/22/1991 BKSA0101Y 1.000 0.1 <LM23 0.1 UGG

BKSA0102Y 3.000 0.1 <LM23 0.1 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.1 <LM23 0.1 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.1 <LM23 0.1 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 1.0 <UM21 1.0 UGL

BROMODICHLOROMETHANE 10-EB-08 OB/13/1991 10EB0801Y 0.000 6.55 =UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 3.64 =UM21 1.0 UGL
20-F8-13 08/22/1991 20FB130TY 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0;2 <LM23 0.2 UGG

BKSA0102Y 3.000 0.2 <LM23 0.2 UOG
BK'SA-02 08/22/1991 BKSA020TY 1.000 0.2 <LM23 0.2 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.2 <LM23 0.2 UGG
WELL4YARDJQC 08/12/1991 OECONY 400.000 1.0 <UM21 1.0 UGL

BROMOFORM 10'EB-08 08/13/1991 10EB0801Y 0.000 ·11.0 <UM21 11.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 11.0 <UM21 11.0 UGL
20-FB-13 OB/22/1991 20FB1301Y 0.000 11.0 <UM21 11.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.2 <LM23 0.2 UGG

8KSA0102Y 3.000 0.2 <LM23 0.2 UGG
8K-SA-02 08/22/1991 8KSA0201Y 1.000 0.2 <LM23 0.2 UGG
8K-SA-03 08/22/1991 8KSA0301Y 1.000 0.2 <LM23 0.2 UGG
WELL4YARDJQC 08/12/1991 DECOHY 400.000 11.0 <UM21 11.0 UOL

8ROMOMETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 14.0 <L!M21 14.0 UGL
20-EB'12 08/22/1991 20EB1201Y 0.000 14.0 <UM21 14.0 UOL
20-FB'13 08/22/1991 20FB1301Y 0.000 14.0 <UM21 14.0 UGL
BK-SA-Ol 08/22/1991 BKSA010TY 1.000 ·0·.26 , <LM23 0.26 UOG

BKSA0102Y 3.000 0.26 <LM23 0.26 UGG
BK'SA-02 08/22/1991 BKSAD201Y 1.000 0.26 <LM23 0.26 UGO
BK-SA'03 08/22/1991 BKSA0301Y 1.000 0.26 <LM23 0.26 UOO
WELL4YARDJQC 08/12/1991 DECONY .400.000 14.0 <UM21 14.0 UGL

CARBON DiSULFIDE 10'EB-08 08/13/1991 10EB0801Y 0.000 5.0 *UM21 5.0 UGL
20'EB-12 08/22/1991 20EB1201Y 0.000 7.B ·UM21 7.8 UOL
20-FB'13 08/22/1991 20FB1301Y 0.000 B.9 *UM21 8 •.9 UOL
BK-SA-Ol 08/22/1991 BKSA0101NR ·1.000 0.6 *LM23 0.6 UOO
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BKSA0102NR 3.000 0.6 "LM23 0.6 UGG

BK-SA-02 08/22/1991 BKSA0201NR 1.000 0.6 "LM23 0.6 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 0.6 "LM23 0.6 UGG
~ELL4YARDJQC 08/12/1991 DECONNR 400.000 5.0 "UM21 5.0 UGL

CARBDN TETRACHLORIDE 10-EB-08 08/13/1991 10EB0801Y 0,000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1;0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.31 <LM23 0.31 UGG

BKSA0102Y 3.000 0.31 <LM23 0.31 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.31 <LM23 0.31 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.31 <LM23 0.31 UGG
~ELL4YARDJQC 08/12/1991 OECONY 400.000 1.1 =UM21 1.0 UGL

CHLORFORM 10-EB"08 08/13/1991 10EB0801Y 0.000 83.0 =UM21 1.0 UGL
20-EB-12 08/22/1991 20E81201Y 0.000 46.0 =UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 '0.24 <LM23 0.24 UGG

BKSA0102Y 3.000 0.24 <LM23 . 0.24 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.24 <LM23 0.24 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.24 <LM23 0.24 UGG
~ELL4YARDJQC 08/12/1991 OECONY 400.000 1.0 <UM21 1.0 UGL

CHLOROBENZENE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20E81201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20F81301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.1 <LM23 0.1 UGG

8KSA0102Y 3.000 0.1 <LM23 0.1 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.1· <LM23 0.1 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.1 <LM23 0.1 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 1.0 <UM21 1.0 UGL

CHLOROETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 B.O <UM21 B.O UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 8.0 <UM21 8.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 8;0 <UM21 8.0 UGL
BK-SA-Ol 08/2:2/1991 BKSA0101Y 1.000 0.64 <LM23 0.64 UGG

BKSA0102Y 3.000 0.64 <LM23 0.64 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.64 <LM23 0.64 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.64 <LM23 0.64 UGG
~ELL4YAROJQC 08/12/1991 OECONY 400.000 8.0 <UM21 8.0 UGL

CHLOROETHANE/VINYL CHLORIDE 10-EB-08 08/13/1991 10EB0801Y 0.000 12.0 <UN21 12.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 12.0 <UM21 12.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 12.0 <UM21 12.0 UGL
BK'SA-Ol 08/22/1991 BKSA0101Y 1.000 . 1.8 <LM23 1.8 UGG

BKSA0102Y 3.000 1.8 . <LM23 1.8 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 1.8 <LM23 1.8 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1.8 <LM23 1.8 UGG
~ELL4YARDJQC 08/12/1991 OECONY 400.000 12.0 <UM21 12.0 UGL

CHLOROMETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.2 <UM21 1.2 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.2 <UM21 1.2 UGL
20-F8-13 08/22/1991 20FB1301Y 0.000 2.62 =UM21 1.2 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y '1.000 0.96 <LM23 0.96 UGG

BKSA0102Y 3.000 . 0.96 <LM23 0.96 UGG
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BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.96 <LM23 0.96 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.96 <LM23 0.96 UGG
YELL4YAROJQC 08/1211991 DECONY 400.000 1.2 <UM2l 1.2 UGL

CIS-l.3-0ICHLOROPROPYLENE/CIS- 10-EB-08 08/13/1991 10EB0801Y 0.000 5.0 *UM2l 5.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 5.0 *UM2l 5.0 UGL
20- FB-13 08/22/1991 20FB1301Y 0.000 5.0 *UM2l 5.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01NR 1.000 0.6 *LM23 0.6 UGG

BKSAOI02NR 3.000 0.6 *LM23 0.6 UGG
BK-SA-02 08/22/1991 BKSA020INR 1.000 0,6 *LM23 0.6 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 0.6 *LM23 0.6 UGG
YELL4YAROJOC 08112/1991 OECONNR 400.000 5.0 *UM2l 5.0 UGL

OIBROMOCHLOROMETHANE 10-EB'08 08/13/1991 10EB0801Y 0.000 1.0 <UM2l 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM2l 1.0 UGL
20-FB-13 08/2211991 20FB1301Y 0.000 1.0 <UM2l 1.0 UGL
BK-SA-Ol 08/2211991 BKSA0101Y 1.000 0.25 <LM23 0.25 UGG

BKSA0102Y 3.000 0.25 <LM23 . 0.25 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.25 <LM23 0.25 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.25 <LM23 0.25 UGG
YELL4YAROJOC 08/12/1991 OECONY 400.000 1.0 <UM2l 1.0 . UGL

DICHLOROBENZENE - NONSPECIFIC 10-EB-08 08/13/1991 10EB0801Y 0.000 2.0 <UM2l 2.0 UGL
20-EB-12 08/2211991 20EB1201Y 0.000 2.0 .oM2l 2.0 UGL
20-FB-13 08/2211991 20FB1301Y 0.000 2.0 <UM2l 2.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.2 <LM23 0.2 UGG

BKSA0102Y 3.000 0.2 <LM23 0.2 UGG
BK-SA-02 08/2211991 BKSA0201Y 1.000 0.2 <LM23 0.2 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 Oe2 <LM23 0.2 UGG
YELL4YAROJOC 08/1211991 OECONY 400.000 2.0 .oM2l 2.0 UGL

ETHYLBENZENE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM2l 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM2l 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.19 <LM23 0.19 UGG

BKSAOI02Y 3.000 0.19 <LM23 0.19 UGG
BK-SA-02 08/2211991 BKSA0201Y 1.000 0.19 <LM23 0.19 UGG
BK-SA-03 OB/2211991 BKSA0301Y 1.000 0.19 <LM23 0.19 UGG
YELL4YAROJOC 08/12/1991 OECONY 400.000 1.0 <UM2l 1.0 UGL

ETHYLBENZENE-D10 10-EB'OB 08/13/1991 10EB0801Y 0.000 49.0 'UM21 1.0 UGL
20-ES-12 08/2211991 20EB1201Y 0.000 50.1 'UM21 1.0 .UGL
20-FB'13 OB/22/1991 20FB1301Y 0.000 52.1 'UM21 1.0 UGL

METHYL·N-BUTYL KETONE/2-HEXANO 10-EB-08 08/13/1991 10EB0801Y 0.000 10.0 *UM21 10.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 10.0 *UM21 10.0 UGL
20- FB-13 08/22/1991 20FB1301Y 0.000 10.0 *UM21 10.0 UGL
BK-SA,Ol OB/2211991 BKSAOI01NR 1.000 1.0 *LM23 1.0 UGG

BKSAOI02NR 3.000 1.0 *LM23 1.0 UGG
BK-SA'02 08/22/1991 BKSA020INR 1.000 1.0 *LM23 1.0 UGG
BK-SA-03 OS/22/1991 BKSA0301NR 1.000 1.0 *LM23 1.0 UGG
YELL4YARDJOC OB/1211991 . DECONNR 400.000 . 10.0 *UM21 10.0 UGL

METHYLENE CHLORIDE 1O'EB-08 08/13/1991 10EB0801Y 0.000 1.0 <U.M21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM2l 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM2l 1.0 UGL
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BK-SA-Dl 08/22/1991 BKSA0101Y 1.000 4.4 <LM23 4.4 UGG

BKSA0102Y 3.000 4.4 <LM23 4.4 UGG
BK-SA.02 08/22/1991 BKSA0201Y 1.000 4.4 <LM23 4.4 UGG
BK-SA-03 08/22/1991 . BKSA0301Y 1.000 4.4 <LM23 4.4 UGG

·WELL4YARDJQC 08/12/1991 DECONY 400.000 1.0 <UM21 1.0 UGL
METHYLENE CHLORIDE-D2 ·10-EB-08 08/13/1991 10EB0801Y 0.000 50.4 =UM21 9.7 UGL

20-EB-12 08/22/1991 20EB1201Y 0.000 50.4 =UM21 9.7 UGL
2D-FB-13 08/22/1991 20FB1301Y 0.000 50.4 =UM21 9.7 UGL

METHYLETHYL PHEHOL/METHYLETHYL 10-EB-08 08/13/1991 10E80801Y 0.000 10.0 <UM21 10:0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 10.0 <UM21 10:0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 10.0 <UM21 10.0 UGL
BK-SA-Ol 08/22/1991 8KSA0101Y 1.000 4.3 <LM23 4.3 UGG

BKSA0102Y 3.000 4.3 <LM23 4.3 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 ·4.3 <LM23 4.3 UGG
BK-SA-03 OB/22/1991 BKSA0301Y 1.000 4.3 <LM23 4.3 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 10.0 <UM21 10.0 UGL

METHYLISOBUTYL KETONE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.4 <lJM21 1.4 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.4 <lJM21 1.4 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.4 <UM21 1.4 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.63 <LM23 0.63 UGG

BKSA0102Y 3.000 0.63 <LM23 0.63 UGG
BK-SA-02 08/22/1991 BKSA0201Y . 1.000 0.63 <LM23 0.63 UGG
BK-SA-03 08/22/1991 BKSA0301Y . 1.000 0.63 <LM23 0.63 UGG
WElL4YARDJQC 08/12/1991 OECONY 400.000 1.4 <UM21 1.4 UGL

STYRENE 1O-EB-08 08/13/1991 10EB0801Y 0.000 5.0 *UM21 5.0 UGL
20-EB-12 OB/22/1991 20EB1201Y 0.000 5.0 ·*UM21 5.0 UGL
20-FB-13 OB122/1991 20FB1301Y 0.000 5.0 *UM21 5.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 0.6 *LM23 0.6 UGG

BKSA0102NR 3.000 0.6 *LM23 0.6 UGG
BK-SA-02 08/22/1991 BKSA0201NR 1.000 0.6 *LM23 0;6 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 .0.6 *LM23 0;6 UGG
WELL4YARDJQC 08/12/1991 DECONNR 400.000 .5.0 *UM21 5.0 UGL

TETRACHLOROETHYLEHE/TETRACHLOR 10-EB-08 OB/13/1991 10EB0801Y 0.000 1..0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.16 <LM23 0.16 UGG

BKSA0102Y 3.000 0.16 <LM23 0.16 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.16. <LM23 0.16 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.16. <LM23 0.16 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 1.0 <UM21 1.0 UGL-

TOLUENE 10.EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL-
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.1 <LM23 0.1 UGG

BKSA0102Y 3.000 0.1 <LM23 0.1 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0_1 <lM23 0.1 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.1 <LM23 0.1 UGG
WELL4YARDJQC 08/12/1991 DECONY 400.000 1.0 <UM21 1.0 UGL

TOLUENE-08 1O-EB-08 08/13/1991 10EB0801Y 0.000 47.0 =UM21 1.0 UGL
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lAAP SI DATA RESULTS

PARAMETER fACILITY RESULT BOOL
SWMU MEDIA GROUP COMPOUND ID DATE SAMPLE ID DEPTH VALUE METHOD CRL UNITS

--
20-EB-12 . 08/22/1991 20EB1201Y 0.000 49_0 =UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 50_0 =UM21 1.0 UGL

TRANS-l,3-DICHLOROPROPENE 10-EB-08 08/13/1991 10EB0801Y 0.000 5.0 "UM21 5.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 5.0 *UM21 5.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0:000 5.0 *UM21 5.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101NR 1.000 0.6 *LM23 0.6 UGG

BKSA0102NR 3.000 0.6 *LM23 0.6 UGG
BK-SA-02 08/22/1991 BKSA0201NR 1.000 0.6 *LM23 0.6 UGG
BK-SA-03 08/22/1991 BKSA0301NR 1.000 .0.6 *LM23 0.6 UGG
WELL4YAROJQC 08/12/1991 DECONNR 400.000 5·0 *UM21 5.0 UGL

TRICHLOROETHYLENE/TRICHLOROETH 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0. <UM21 1..0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 1.0 <UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.23 <LM23 0.23 UGG

BKSA0102Y 3.000 ·0.23 <LM23 0.23 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.23 <LM23 0.23 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.23 <LM23 0.23 UGG
tJEll4YARDJQC 08/12/1991 OECONY 400.000 1.0 <UM21 1.0 UGL

TRICHLOROFLUORDMETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 1.0 <UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 1.0 <UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 3.65 =UM21 1.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.23 <LM23 0.23 UGG

BKSA0102Y 3.000 0.23 <LM23 0.23 UGG
BK'SA-02 08/22/1991 BKSA0201Y 1.000 0.23 <LM23 0.23 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.23 <LM23 0.23 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 1.0 <UM21 1.0 UGL

XYLENES 10-EB-08 08/13/1991 10EB0801Y 0.000 2.0 <UM21 2.0 UGL
20-EB-12 OB/22/1991 20EB1201Y 0.000 2.0 <UM21 2.0 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 . 2.0 <UM21 2.0 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 0.78 <LM23 0.78 UGG

BKSA0102Y 3.000 0.78 <LM23 0.78 UGG
BK-SA-02 08122/1991 BKSA0201Y 1.000 0.78 <LM23 0.78 UGG
BK-SA-03 08122/1991 BKSA0301Y 1.000 0.78 <LM23 0.78 UGG
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Table 3-DC

lAAP-QCResults Above Certified Reporting limit (CRL)

PARAMETER fACILITY RESULT BOOL
SIIMU MEDIA GROUP COMPOUND lD DATE SAMPLE 10 DEPTH VALUE METHOD CRL UNITS

lAAPDC DC ANIONS NITRITE, NITRATE - NONSPECifiC 27-EB-07 08/14/1991 27E80701Y . 0.000 119.0 =LL8 10.0 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 1,200.0 =LL8 10.0 UGL
.BK-SA-Ol 08/22/1991 BKSA010lY 1.000 3.99 =Kf17 1.0 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 2.8 =Kf17 1.0 UGG
BK-SA-03 08/;12/1991 BKSA0301Y 1.000 1,100.0 =Kf17 1.0 UGG

SULfATE BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 14.6 =KT07 5.0 UGG
BKSA0102Y 3.000 81.7 =KT07 5.0 UGG

BK-SA-02 08/22/1991 BKSA020lY 1.000 11.4 =KY07 5.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 23.7 =KT07 5.0 UGG
~ELL4YAROJDC OBI'I2/1991 OECONY 400.000 210,000.0 =TT09 175.0 UGL

EXPLOSIVES l,3,5'TRINITROBENZENE OB-EB-14 08/'15/1991 OBEB1401YG 0.000 0.78 =WOl 0.56 UGL
31-EB-02 08/'15/1991 31EB0201Y 0.000 0.91 =WOl 0.56 UGL

l,3-0INITROBENZENE ~ELL4YAROJDC 08/12/1991 DECONY 400.000 2.3 =U~Ol 0.61 UGL
2,4,6-TNT 01-EB-09 08/07/1991 01EB0901Y 0.000 3.9 =U~Ol 0.78 UGL

04-EB-15 08/07/1991 04EB150lY 0.000 0.9 =U~Ol 0.78 UGL
20-fB-13 08/22/1991 20fB1301Y 0.000 64.0 =U~Ol 0.78 UGL
31-EB-02 08/15/1991 31EB0201YG 0.000 5.1 =UWOl 0.78 UGL

2,4-0INITROTOLUENE 20-fB-13 08/22/1991 20fB1301Y 0.000 0.8 =UWOl 0.6 UGL
2,6-0INIYROTOLUENE 04-EB-15 08/07/1991 04EB1501Y 0.000 1.3 =UWOl 0.55 UGL
NITROBEN2ENE 01-EB-09 08/07/1991 01EB0901Y 0.000 2. i =UWOl 1.13 UGL
TETRYL 31-EB-02 08115/1991 31EB0201Y 0.000 2.0 =UWOl 0.66 UGL

WELL4YAROJQC 08112/1991 OECONY , 400.000 5.1 =UWOl 0.66 UGL
METALS ARSENIC 07-EB-15 . 08/13/1991 07EB150lY 0.000 5.39 =AX8 2;35 UGL

10-EB-08 08/13/1991 10EB0801Y 0.000. 3.59 =AX8 2.35 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 3.0 =AX8 2.35 UGL
BK-SA-Ol 08/22/1991 BKSA0101Y 1.000 5.56 =B9 2.5 UGG

BKSA0102Y 3.000 8.34 =B9 2.5 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 7.15 =B9 2.5 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 6.16 =B9 2.5 UGG
~ELL4YAROJQC 08/12/1991 DECONY 400.000 2.99 =AX8 2.35 UGL

BARIUM BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 217.0 =JS12 3.29 UGG
BKSA0102Y 3.000 . 549.0 =JS12 3.29 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 230.0 =JS12 3.29 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 191.0 =JS12 3.29 UGG
WELL4YAROJQC 08/12/1991 OECONN 400.000 191.0 =99 2.82 UGL

BERYLLIUM BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 0.674 =JS12 0.427 UGG
BKSAOI02Y 3.000 1.14 =JS12 0.427 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.663 =JS12 0.427 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 0.824 =JS12 0.427 UGG

CHROMIUM BK-SA-Ol 08/22/1991 BKSA010lY 1.000 16.9 =JS12 1.04 UGG
BKSAOI02Y 3.000 29.2 =JS12 1.04 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 .15.8 =JS12 1.04 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 22.6 =JS12 1.04 UGG

COPPER BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 12.6 =JS12 2.84 UGG
BKSAOI02Y 3.000 30.1 =JS12 2.84 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 12.8 =JS12 2.84 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 20.0 =JS12 2.84 UGG

LEAO 10-EB-08 08/13/1991 10EB0801Y 0.000 73.0 =S018 4.47 UGL
20-fB-13 08/22/1991 20fB130lY 0.000 380.0 =S018 4.47 UGL
27-EB-07 08/14/1991 27EB0701Y 0.000 . 5.62 =S018 4.47 UGL
BK-SA-Ol OB/22"991 BKSAOI0IY 1.000 18.0 =J021 "".467 UGG



Table 3-QC

IAAP-QC Results Above Certified Reporting limit (CRl)

PARAMETER FACILITY RESULT BooL
SIIMU MEDIA GROUP COMPOUND ID DATE SAMPLE ID DEPTH VALUE METHoo CRL UNITS

--
BKSADID2Y 3.000 14.0 =JD21 0.467 UGG

'BK-SA-D2 08/22/1991 BKSAD2DIY 1.000 27.0 =JD21 0.467 UGG
BK'SA-D3 08/22/1991 BKSA0301Y 1.000 18.0 =J021 0.467 UGG

MERCURY BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 0.495 =Y9 0.05 UGG
BKSAOI02Y 3.000 0.069 =Y9 0_05 UGG

BK-SA-02 08/22/1991 BKSA0201Y 1.000 0.062 =Y9 0.05 UGG
NICKEL BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 13.3 =JSI2 2.74 UGG

BKSAOI02Y 3.000 49.6 =JSI2 2.74 UGG
BK-SA-02 OB/22/1991 BKSA0201Y 1.000 12.8 =JSI2 2.74 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 18.8 =JSI2 2.74 UGG

ZINC 1O-EB-08 08/13/1991 10EB0801Y 0.000 162.0 =SSI2 IB~O UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 IB9.0 =SSI2 , 18.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 282.0 =SSI2 18.0 UGL
27-EB'07 08/14/1991 27EB0701Y 0.000 55.9 =SSI2 18.0 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 190.0 =SSI2 IB.O UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 50.0 =JSI2 2.34 ,UGG

BKSAOI02Y 3.000 84.7 =JSI2 2.34 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 55.7 =JSI2 2.34 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 60.9 =JSI2 2.34 UGG

PEST-PCBS 2,2-BIS(P-CHLORDPHENYLl-I,I-TRBK-SA-01 08/22/1991 BKSAOI0IYU 1.000 0.038 =LHI7 0.0034 UGG
BKSAOI02Y 3.000 0.008 =LHI7 0.0034 UGG

BK-SA-03 OB/22/1991 BKSA0301YC 1.000 0.011 =LHI7 0.0034 UGG
2,2-BIS(P-CHOLROPHENYLl-l,I-0I BK-SA-Ol 08/22/1991 BKSAOI01N 1.000 0.726 =LM25 0.064 UGG
DIELDRIN BK-SA-03 08/22/1991 BKSA0301YC 1.000 0.062 =LHI7 0.0016 UGG

SEMIVOLATILES BIS (2-ETHYLHEXYLl PHTHALATE BK-SA-02 08122/1991 BKSA0201Y 1.000 1.76 =LM25 0.48 UGG
VOLATILES 1,2-0ICHLOROETHANE-04 10-EB-08 08/13/1991 10EB0801Y 0.000 45.5 =UM21 1.0 UGL

20-EB-12 08122/1991 20EB1201Y 0.000 49.5 =UM21 1..0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 49.5 _21 1.0 UGL

BROMOOICNLOROMETHANE 10-EB-08 08/13/1991 10EB080lY 0.000 6.S5 =UM21 1.0 UGL
20-EB-12 08122/1991 20EB1201Y 0.000 3.64 =UM21 1.0 UGL

CARBON TETRACHLORIDE WELL4YAROJQC 08/12/1991 DECONY 400.000 1.1 =UM21 1.0 UGL
CHLORFORM 10-EB-08 08/13/1991 10EB0801Y 0.000 83.0 =UM21 1.0 UGL

20-EB-12 08/22/1991 20EB1201Y 0.000 46.0 =UM21 1.0 UGL
CHLOROMETHANE 20-FB-13 08122/1991 20F8130lY 0.000 2.62 =UM21 1.2 UGL
ETHYLBENZENE-DI0 10-EB-08 08/13/1991 10EB0801Y 0.000 49.0 _21 1.0 UGL

20-EB-12 08/Z2/1991 20EB1201Y 0.000 50.r _21 1.0 UGL
20,FB'13 08/22/1991 20F81301Y 0.000 52.1 =UM21 1.0 UGL'

METHYLENE CHLORIDE-D2 10-EB-08 08/13/1991 10E80801Y 0.000 50.4 , =UM21 9.7 UGL
20-EB-12 08/22/1991 20EB1201Y 0.000 50.4 =UM21 9.7 UGL
20-FB-13 08/22/1991 20F81301Y 0.000 50.4 =UM21 9.7 UGl

TOLUENE-08 10-EB-08 08/13/1991 10EB0801Y 0.000 47.0 _21 1.0 UGL
20-E8-12 08/22/1991 20EB1201Y 0.000 49.0 =UM21 1.0 UGL
20'FB-13 08/22/1991 20FB1301Y 0.000 SO.O =UM21 1.0 UGL

TRICHLOROFLUOROMETHANE 20-FB-13 08/22/1991 20FB130lY 0.000 3.65 =UM21 1.0 UGL



Table 3~QCa

IAAP-QC Results Above Evaluation Criteria

PARAMETER FACILITY RESULT BOOL
SWMU MEDIA GROUP COMPOUND 10 DATE SAMPLE 10 DEPTH VALUE METHOO CRL UNITS

lAAPQC QC ANIONS NITRITE, NITRATE - NONSPECIFIC 27-EB-07 081'14/1991 27EB0701Y 0.000 119.0 -LL8 10.0 UGL
27-EB-08 08/15/1991 27EB0801Y 0.000 1,200.0 -LL8 10.0 UGL
BK-SA-Ol 08/22/1991 BKSAOI01Y 1.000 3.99 -KF17 1.0 UGG
BK-SA-02 08/22/1991 BKSA0201Y 1.000 2,8 -KF17 1.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 1,100.0 -KF17 1.0 UGG

SULFATE BK-SA-Ol 08/22/1991 BKSAOI0IY 1.000 14.6 -KT07 5.0 UGG
BKSAOI02Y 3.000 .81.7 -KT07 5.0 UGG

BK'SA-02 08/22/1991 BKSA0201Y 1.000 11.4 -KT07 5.0 UGG
BK-SA-03 08/22/1991 BKSA0301Y 1.000 23.7 -KT07 5.0 UGG
WELL4YAROJQC 08/12/1991 OECONY 400.000 210,000.0 -TT09 175.0 UGL.

EXPLOSIVES 1,3,5-TRINITROBENZENE 08-EB-14 08/15/1991 08EB1401YG 0.000 0.78 -UWOl 0.56 UGL
31-EB-02 08/15/1991 31EB0201Y 0.000 0.91 -UWOl 0.56 UGL

1,3-0INITROBENZENE WELL4YARDJQC 08/12/1991 OECONY 400.000 2.3 -WOl 0.61 UGL
2,4,6~TNT 01-EB-09 08/07/1991 01EB0901Y 0.000 3.9 -UWOl 0.78 UGL

04-EB-15 08/07/1991 04EB1501Y 0.000 0.9 -WOl 0.78 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 64.0 -UWOl 0.78 UGL
31-EB-02 08/15/1991 31EB0201YG 0.000 5.1 -UWOl 0.78 UGL

2,4-DINITROTOLUENE 20-FB-13 08122/1991 20FB1301Y 0.000 0.8 -UWOl 0.6 UGL
2,6-DINITROTOLUENE 04-EB-15 08/07/1991 04EB1501Y 0.000 1.3 -UWOl 0.55 UGL
NITROBENZENE 01-EB-09 08/07/1991 01EB0901Y 0.000 2.1 =UWOl 1.13 UGL
TETRYL 31-EB-02 08/15/1991 31EB0201Y 0.000 2.0 =UWOl 0.66 UGL

WELL4YARDJQC 08/12/1991 DECONY 400.000 5.1 -UWOl 0:66 UGL
METALS LEAD 10-EB-08 08/13/1991 10EB0801Y 0.000 73.0 -S018 4.47 UGL

20-FB-13 08/22/1991 20FB1301Y 0.000 380.0 -SD18 4.47 UGL
PEST-PCBS 2.2-BIS(P-CHLOROPHENYL)-1.1-TR BK-SA-Ol 08/22/1991 BKSAOI0IYU 1.000 0.038 -LH17 0.0034 UGG

BKSAOI02Y 3.000 . 0.008 -LH17 0.0034 UGG
BK-SA-03 08122/1991 BKSA0301YC 1.000 0.011 =LH17 0.0034 UGG

2,2'BIS(P-CHOLROPHENYL)-1,1-0I BK-SA-Ol 08122/1991 BKSAOI0IN 1.000 0.726 -LM25 0.064 UGG
DIELORIN BK-SA-03 08122/1991 BKSA0301YC 1.000 0,062 -LH17 0_0016 UGG

SEMI VOLATILES BIS (2-ETHYLHEXYL) PHTHALATE BK'SA-02 08/22/1991 BKSA0201Y 1.000 1.76 -LM25 0.48 UGG
VOLATILES l,2-0ICHLOROETHANE-D4 10-EB-08 08/13/1991 10EB0801Y 0.000 45.5 -UM21 1.0 UGL

20-EB-12 08122/1991 20EB1201Y 0.000 49.5 _21 1.0 UGL
20-FB-13 08122/1991 20FB1301Y 0.000 49.5 -UM21 1.0 UGL

BROMOOICHLOROMETHANE 10-EB-08 08/13/1991 10EB0801Y 0.000 6.5S _21 1.0 UGL
20-EB'12 08/22/1991 20EB1201Y 0;000 3.64 -UM21 1.0 UGL

CARBON TETRACHLORIDE WELL4YAROJQC 08/12/1991 OECONY 400.000 1.1 -UM21 1.0 UGL
CHLORFORM 10-EB-08 08/13/1991 10EB0801Y 0.000 83.0 -UM21 1.0 UGL

20-EB-12 08/22/1991 20EB1201Y 0.000 46.0 -UM21 1.0 UGL
CHLOROMETHANE 20-FB-13 08/22/1991 20FB1301Y 0.000 2.62 -UM21 1.2 UGL
ETHYLBENZENE-Ol0 10-EB-08 08/13/1991 10EB0801Y 0.000 49.0 -UM21 1_0 UGL

20-EB'12 08/22/1991 20EB1201Y 0.000 50.1 -UM21 1.0 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 S2.1 -UM21 1.0 UGL

METHYLENE CHLORIOE-02 10-EB-08 OB/13/1991 10EB0801Y 0_000 SO.4 -UM21 9.7 UGL
20-EB-12 OB/22/1991 20EB1201Y 0.000 SO.4 -UM21 9.7 UGL
20-FB-13 08/22/1991 20FB1301Y 0.000 SO.4 -UM21 9.7 UGL

TOLUENE-DB 11l-EB-08 08/13/1991 10EB0801Y 0.000 47.0 -UM21 1.0 UGL
20-EB-12 08/22/1991 20EB1201Y 0_000 49.0 -UM21 1.0 UGL
20-FB'13 08122/1991 20FB1301Y 0.000 50_0 -UM21 1.0 UGL

TRICHLOROFLUOROMETHANE 20-FB-13 08/22/1991 20FB1301Y 0_000 ·3.65 -UM21 1.0 UGL
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T81 UM21 I11TCE coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl U8 PGO 002
T81 UM21 . 112TCE COC # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl U8 PGO 002
T81 UM21 110CE coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl lJM21 110ClE coc # 0.000 06/0B/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 120C04 coc # 0.000 06/08/1991 50.500 1.0000 1.000 UGl· UB PGO 002
TBl UM21 120CE coc # 0.000 06/08/1991 5.000 LT 5.0000 1.000 UGl UB PGO 002
TBl UM21 120ClE COC # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 12DClP coc # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 130ClB coc # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 130CP COC # 0.000 06/08/1991 4.800 IT 4.8000 1.000 UGl UB PGO 002
TBl lJM21 130MB coc # 0.000 06/08/1991 . 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 2ClEVE COC # 0.000 06/08/1991 3.500 LT 3.5000 1.000 UGl UB PGO 002
TBl lJM21 ACET coc # 0.000· 06/08/1991 8.000 IT 8.0000 1.000 UGl UB PGO 002
TBl UM21 ACRYlO COC # 0.000 06/08/1991 8.400 LT 8.4000 1.000 UGl UB PGO 002
TBl lJM21 BROClM coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 C130CP coc # 0.000 06/08/1991 R 5.000 NO • 1.000 UGl UB PGO 002
TBl lJM21 C2AVE coe # 0.000 06/08/1991 R 10.000 NO • 1.000 UGl UB PGO 002
TBl UM21 C2H3Cl coc # 0.000 06/08/1991 12.000 IT 12.0000 1.000 UGl UB PGQ i 002
TBl lJM21 C2H5Cl coe # 0.000 06/08/1991 8.000 IT 8.0000 1.000 UGl UB PGO 002
TBl lJM21 C6H6 coe # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 CCl3F coe # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 CCl4 coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl lJM21 C02Cl2 COC # 0.000 06/08/1991 54.700 9.7000 1.000 UGl UB PGO 002
TBl lJM21 CH2Cl2 COC # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 CH3BR coc # 0.000 06/08/1991 14.000 LT 14.0000 1.000 UGl UB PGO 002
TBl lJM21 CH3Cl COC # 0.000 06/08/1991 1.200 LT 1.2000 1.000 UGl UB PGO 002
TBl lJM21 CHBR3 COC # 0.000 06/08/1991 11.000 IT 11.0000 1.000 UGl UB PGO 002
TBl UM21 CHCl3 COC # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 ClC6H5 COC # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl· UB PGO 002
TBl UM21 CS2 COC # 0.000 06/08/1991 R 5.000 NO • 1.000 UGl UB PGO 002
TBl UM21 OBRClM COC # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl· UB PGO 002
TBl lJM21 OClB coc # 0.000 06/08/1991 2.000 IT 2.0000 1.000 UGl UB PGO 002
TBl lJM21 ETBDI0 coc # 0.000 06/08/1991 51.100 1.0000 1.000 UGl UB PGO 002
TBl UM21 ETC6H5 coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 MEC608 coc # 0.000 06/08/1991 49.000 1.0000 1.000 UGl UB PGO 002
TBl lJM21 MEC6H5 COC # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 MEK coc # 0.000 06/08/1991 10.000 IT 10.0000 1.000 UGl UB PGO 002
TBl UM21 MIBK coc # 0.000 06/08/1991 1.400 LT 1.4000 1.000 UGl UB PGO 002
TBl lJM21 MNBK coc # 0.000 06/08/1991 R 10.000 NO • 1.000 UGl UB PGO 002
TBl UM21 STYR COC # 0.000 06/08/1991 R 5.000 NO • 1.000 UGl UB PGO 002
TBl UM21 Tl3DCP COC # 0.000 06/08/1991 R 5.000 NO • 1.000 UGl UB PGO 002
TBl UM21 TClEA coc # 0.000 06/08/1991 1.500 IT 1.5000 1.000 UGl UB PGO 002
TBl UM21 TClEE coc # 0.000 06/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 002
TBl UM21 TRClE coc # 0.000 06/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 002
TBl UM21 XYlEN coc # 0.000 06/08/1991 2.000 IT 2.0000 . 1.000 UGl UB PGO 002
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TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2
TB2

UH21 l11TCE COC #
UH21 112TCE coc #
UH21 110CE coc #
UM21 110ClE COC #
UM21 120C04 coc #
UM21 120CE COC #
UM21 12DClE COC #
UM21 12DClP COC #
UM21 130ClB COC #
UM21 130CP coc #
UH21 130MB COC #
UM21 2ClEVE COC #
UM21 ACET coc #
UM21 ACRYlO COC· #
UM21 BROClM COC #
UM21 . C130CP COC #
UH21 ClAVE COC #
UM21 C2H3Cl COC #
UM21 C2H5Cl COC #
UM21 C6H6 COC #
UH21 CCl3F COC #
UH21 CCl4 coc #
UM21 C02Cl2 COC #
UM21 CH2Cl2 COC #
UM21 CH3BR COC #
UM21 CH3Cl COC #
UM21 CHBR3 coc #
UH21 CHCl3 coc #
UM21 ClC6H5 COC #
UM21 CS2 coc . #
UM21 OBRClM COC #
UM21 OClB coc #
UM21 ETBD10 coc #
UM21 ETC6H5 coc #
UH21 MEC6D8 COC #
UM21 MEC6H5 coc #
UM21 MEX coc #
UH21 MIBK COC #
UH21 MNBX coc #
UM21 STYR coc #
UH21 T130CP coc #
UM21 TClEA COC #
UM21 TClEE COC #
UM21 TRClE COC #
UM21 XYlEN coc #

0.000
0.000
0.000
0.000
0.000
0.000
0.000
o.Mo
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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0.000' .
0.000
0.000
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0.000
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0.000
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0.000
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0.000
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07/08/1991
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07/08/1991
07/08/1991
07/08/1991
07/08/1991
07/08/1991
07/08/1991
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07/08/1991 IR
07/08/1991 R
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1.000 LT

49.500
5.000 LT
1.000 LT
1.000 l T
1.000 LT
4.800 LT
1.000 11
3.500 LT
8.000 LT
8.400 LT
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5.000 NO

10.000 NO
12.000 IT
8.000 LT
1.000 LT
1.000 LT
1.000 LT

56.900
1.000 LT

14.000 LT
1.200 l T

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 l T

53.200
1.000 LT

50.000
1.000 LT

10.000 IT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 l T
2.000 LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
•
•

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
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1.2000·
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•
1.0000
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1.0000
1.0000
1.0000
1.0000

10.0000
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•
•
•
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1.0000
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1.000 UGl UB
1.000 UGl U8
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl· UB
1.000 UGl U8
1.000 UGl U8
1.000 UGl UB
1.000 UGl US
1.000 UGl UB
1.000 UGl us
1.000 UGl U8
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl UB
1.000 UGl US

. 1.000 UGl UB
1.000 UGl UB
1.000 UGl us
1.000 UGl UB
1.000 UGl UB
1.000 UGl US
1.000 UGl UB
1.000 UGl UB
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl us
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl US
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB
1.000 UGl UB

PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO
PGO

006
006
006
006
006
006
006
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006
006
006
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TB3 UH21 ll1TeE eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 112TeE eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 110eE eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 110elE eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 12De04 eoe # 0.000 07/08/1991 50.500 1.0000 1.000 UGl UB PGO 008
TB3 UH21 120eE eoe # 0.000 07/08/T991 5.000 LT 5.0000 1.000 UGl UB PGO 008
TB3 UH21 12DelE eoe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 12DelP eoe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 13DelB eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 130ep eoe # 0.000 07/08/1991 4.BOO IT 4.BOOO 1.000 UGl UB PGO OOB
TB3 UH21 130HB eoe # 0.000 07/08/1991 1.000 IT 1•.0000 1.000 UGl UB PGO 008
TB3 UH21 2elEVE eoe # 0.000 07/08/1991 3.500 LT 3.5000 1.000 UGl UB PGO 008
TB3 UH21 AeET eoe # 0.000 07/08/1991 8.000 IT 8.0000 1.000 UGl UB PGO 008
TB3 UH21 AeRYlO eoe # 0.000 07/08/1991 8.400 LT 8.4000 1.000 UGl UB PGO 008
TB3 UH21 BRoelH coe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 e130ep eoe # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl UB PGO 008
TB3 UH21 elAVE coc # 0.000 07/08/1991 R 10.000 NO • 1.000 UGl UB PGO 008
T83 UH21 C2H3el COC # 0.000 07/08/1991 12.000 IT 12.0000 1.000 UGl UB PGO ! 008
TB3 UH21 e2H5el eoe # 0.000 07/08/1991 8.000 LT 8.0000 1.000 UGl UB PGO 008
T83 UH21 C6H6 eoc # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
T83 UH21 eel3F coe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 cel4 eoe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 e02cl2 eoe # 0.000 07/08/1991 56.900 9.7000 1.000 UGl U8 PGO 008
T83 UH21 eH2el2 coe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
T83 UH21 CH38R coe # 0.000 07/08/1991 14.000 IT 14.0000 1.000 UGl UB PGO 008
TB3 UH21 CH3Cl eoe # 0.000 07/08/1991 1.200 IT 1.2000 1.000 UGl UB PGO 008
TB3 UH21 eHBR3 coe # 0.000 07/08/1991 11.000 LT 11.0000 1.000 UGl UB PGO 008
TB3 UH21 CHCl3 coe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl US PGO 008
T83 UH21 ele6H5 eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl US PGO 008
T83 UM21 CS2 eoe # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl US PGO 008
TB3 UH21 OBRelH coe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
TB3 UH21 OClB eoe # 0.000 07/08/1991 2.000 LT 2.0000 1.000 UGl UB PGO 008
TB3 UH21 ETB010 COC # 0.000 07/08/1991 48.000 1.0000 1.000 UGl UB PGO 008
TB3 UH21 ETe6H5 eoe # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl US PGO 008
183 UH21 HEC6D8 coe # 0.000 07/08/1991 47.000 1.0000 1.000 UGl US PGO 008
TB3 UH21 HEe6H5 coc # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
T83 UH21 HEK eoe # 0.000 07/08/1991 10.000 l1 10.0000 1.000 UGl UB PGO 008
1B3 UM21 HIBK eoc # 0.000 07/08/1991 1.400 IT 1.4000 1.000 UGl UB PGO 008
183 UM21 HNBK coe # 0.000 07/08/1991 R 10.000 NO • 1.000 UGl UB PGO 008
TB3 UH21 STYR eoe # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl UB PGO 008
TB3 UH21 T130ep eoc # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl UB PGO 008
TB3 UH21 1ClEA coe # 0.000 07/08/1991 1.500 IT 1.5000 1.000 UGl UB PGO 008
T83 UH21 TelEE eoe # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
1B3 UH21 1RClE eoc # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 008
T83 UH21 XYlEN eoe # 0.000 07/08/1991 2.000 LT 2.0000 1.000 UGl UB PGO 008
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TB4 UM21 ll1TCE CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 112TCE CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl U8 PGQ 007
TB4 UM21 110CE CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 110ClE CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 120C04 CQC # 0.000 07/08/1991 49.500 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 120CE CQC # 0.000 07/08/1991 5.000 LT 5.0000 1.000 UGl UB PGQ 007
TB4 UM21 120ClE CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 120ClP CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 130ClB CQC # 0.000. 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 130CP CQC # 0.000 07/08/1991 4.800 IT 4.8000 1.000 UGl UB PGQ 007
TB4 UM21 130MB CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 2ClEVE CQC # 0.000 07/08/1991 3.500 IT 3.5000 1.000 UGl UB PGQ 007
TB4 UM21 ACET CQC # 0.000 07/08/1991 8.000 IT 8.0000 1.000 UGl UB PGQ 007
TB4 UM21 ACRYlO CQC # 0.000 07/08/1991 8.400 IT 8.4000 1.000 UGl UB PGQ 007
TB4 UM21 BROClM CQC # 0.000 07/08/1991 1.000 IT 1.0000 . 1.000 UGl US PGQ 007
TB4 UM21 Cl30CP CQC # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl UB PGQ 007
TB4 UM21 C2AVE CQC # 0.000 07/08/1991 R 10.000 NO • 1.000 UGl U8 PGQ 007
TB4 UM21 C2H3Cl COC # 0.000 07/08/1991 12.000 LT 12.0000 1.000 UGl UB PGO 007
TB4 UM21 C2H5Cl CQC # 0.000 07/08/1991 8.000 LT 8.0000 1.000 UGl U8 PGQ 007
TB4 UM21 C6H6 CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl UB PGO 007
TB4 UM21 CCl3F COC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl U8 PGQ 007
TB4 UM21 CCl4 COC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGQ 007
TB4 UM21 C02Cl2 CQC # 0.000 07/08/1991 56.900 9.7000 1.000 UGl U8 PGQ 007
TB4 UM21 CH2Cl2 CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.00.0 UGl U8 PGQ 007
TB4 UM21 CH3BR COC # 0.000 07/08/1991 14.000 IT 14;0000 1.000 UGl UB PGQ 007
TB4 UM21 CH3Cl CQC # 0.000 07/08/1991 1.200 IT 1.2000 1.000 UGl U8 PGQ 007
TB4 UM21 CH8R3 COC # 0.000 07/08/1991 11.000 IT 11.0000 1.000 UGl US PGO 007
T84 UM21 CHCl3 CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl UB PGO 007
T84 UM21 ClC6H5 CQC # 0.000 07/08/1991 1.000 IT 1.0000 1.000 UGl U8 PGQ 007
T84 UM21 CS2 COC # 0.000 07/08/1991 R 5.000 NO • 1.000 UGL UB PGQ 007
TB4 UM21 OBRCLM CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGL UB PGQ 007
TB4 UM21 OCLB COC # 0.000 07/08/1991 2.000 LT 2.0000 1.000 UGl UB PGO 007
TB4 UM21 ET8010 CQC # 0.000 07/08/1991 52.100 1.0000 1.000 UGL UB PGQ 001
TB4 UM21 ETC6H5 COC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGL U8 PGO 007
TB4 UM21 MEC608 COC # 0.000 07/08/1991 49.000 1.0000 1.000 UGL U8 PGQ 007
T84 UM21 MEC6H5 COC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGL U8 PGO 007
TB4 UM21 MEK CQC # 0.000 07/08/1991 10.000 LT 10.0000 1.000 UGl U8 PGO 007
T84 UM21 MI8K CQC # 0.000 07/08/1991 1.400 IT 1.4000 1.000 UGl UB PGQ 007
T84 UM21 MN8K CQC # 0.000 07/08/1991 R 10.000 NO • 1.000 UGL U8 PGQ 007
T84 UM21 STYR CQC # 0.000 07/08/1991 R 5.000 NO • 1.000 UGL UB PGO 007
TB4 UM21 Tl30CP CQC # 0.000 07/08/1991 R 5.000 NO • 1.000 UGl UB PGQ 007
TB4 UM21 TCLEA COC # 0.000 07/08/1991 1.500 LT 1.5000 1.000 UGL UB PGQ 007
T84 UM21 TCLEE CQC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGl U8 PGO 007
TB4 UM21 TRCLE COC # 0.000 07/08/1991 1.000 LT 1.0000 1.000 UGL UB PGQ 007
TB4 UM21 XYLEN CQC # 0.000 07/08/1991 2.000 LT 2.0000 1.000 UGL UB PGQ 007
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TB5 UM21 ll1TCE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 112TCE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 110CE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 110CLE cac # 0.000 08/08/1991 1.000 LT 1·.0000 1.000 UGL us PHL 005
TB5 UM21 12DCD4 cac # 0.000 08/08/1991 51.500 1.0000 1.000 UGL UB PHL 005
TB5 UM21 120CE cac # 0.000 08/08/1991 5.000 LT 5.0000 1.000 UGL UB PHL 005
TB5 UM21 12DCLE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 12DCLP cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 130CLS cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 130CP cac # 0.000 08/08/1991 4.800 LT 4.8000 1.000 UGL UB PHL 005
TB5 UM21 130MB cac. # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL us PHL 005
TB5 UM21 2CLEVE cac # 0.000 08/08/1991 3.500 LT 3.5000 1.000 UGL us PHL 005
TB5 UM21 ACET cac # 0.000 08/08/1991 8.000 LT 8.0000 1.000 UGL UB PHL 005
TB5 UM21 ACRYLD cac # 0.000 08/08/1991 8.400 LT 8.4000 1.000 UGL UB PHL 005
TB5 UM21 BRDCLM cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL us PHL 005
TB5 uM21 C13DCP cac # 0.000 08/08/1991 R 5.000 ND • 1.000 UGL us PHL 005
TB5 UM21 C2AVE cac # 0.000 08/08/1991 R 10.000 ND • 1.000 UGL UB PHL 005
TB5 UM21 C2H3CL cac # 0.000 08/08/1991 12.000 LT 12.0000 1.000 UGL UB PHL 005
TB5 UM21 C2H5CL cac # 0.000 08/08/1991 8.000 LT 8.0000 1.000 UGL UB PHL 005
TB5 UM21 C6H6 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 CCL3F cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 CCL4 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 CD2CL2 cac # 0.000 08/08/1991 57.900 9.7000 1.000 UGL UB PHL 005
TB5 UM21 CH2CL2 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 CH3BR cac # 0.000 08/08/1991 14.000 LT 14.0000 1.000 UGL UB PHL 005
TB5 UM21 CH3CL cac # 0.000 08/08/1991 1.200 LT 1.2000 1.000 UGL UB PHL 005
TB5 UM21 CHBR3 cac # 0.000 08/08/1991 11.000 LT 11.0000 1.000 UGL UB PHI 005
TB5 UM21 CHCL3 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 CLC6H5 cae # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL US PHL 005
TB5 uM21 CS2 cac # 0.000 08/08/1991 R 5.000 ND • 1.000 UGL UB PHL 005
TB5 UM21 DBRCLM cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 DCLB cac # 0.000 08/08/1991 2.000 LT 2.0000 1.000 UGL UB PHL 005
TB5 UM21 ETBD10 cac # 0.000 08/08/1991 52.100 1.0000 1.000 UGL UB PHL 005
TB5 UM21 ETC6H5 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 MEC608 cac # 0.000 08/08/1991 49.000 1.0000 1.000 UGL UB PHL 005
TB5 UM21 MEC6H5 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 lIGL UB PHL 005
TB5 UM21 MEK cac # 0.000 08/08/1991 10.000 LT 10.0000 1.000 UGL UB PHL 005
TB5 UM21 MIBK cac # 0.000 08/08/1991 1.400 LT 1.4000 1.000 UGL UB PHI 005
TB5 UM21 MNBK cac # 0.000 08/08/1991 R 10.000 NO • 1.000 UGL UB PHI 005
TB5 UM21 STYR cac # 0.000 08/08/1991 R 5.000 ND • 1.000 UGL UB PHI 005
TB5 UM21 T13DCP cac # 0.000 08/08/1991 R 5.000 NO • 1.000 UGL UB PHL 005
TB5 UM21 TCIEA cac # 0.000 08/08/1991 1.500 LT 1.5000 1.000 UGL UB PHL 005
TB5 UM21 TCIEE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL . UB PHL 005
TB5 UM21 TRCLE cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGL UB PHL 005
TB5 UM21 XYLEN cac # 0.000 08/08/1991 ·2.000 LT 2.0000 1.000 UGL UB PHL 005
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TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
T86
T86
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
TB6
T86
T86
T86
T86
T86
T86
T86
T86
T86
TB6
T86
TB6
TB6
TB6
TB6
TB6
TB6
T86
T86
T86
T86

UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UHZl
UHZl
UHZl
UHZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UMZl
UHZl
UHZl
UHZl
UHZl
UMZl
UMZl
UMZl
UHZl
UMZl
UMZl
UMZl
UMZl

ll1TCE cac
l1ZTCE cac
110CE cac
110CLE cac
lZ0C04 cac
lZ0CE cac
lZ0CLE cac
lZ0CLP cac
BOCLB cac
130CP cac
BOMB cac
ZCLEVE cae
ACET cac
ACRYLO cac
8ROCLM cac
Cl3DCP cae
CZAVE cac
CZH3CL cae
CZH5CL cae
C6H6 cac
CCL3F cac
CCL4 cac
COZCLZ cac
CHZCLZ cac
CH38R cac
CH3CL cac
CH8R3 cac
CHCL3 cac
CLC6H5 cac
C5Z cac
08RCLM cac
OCL8 cac
ETS010 cac
ETC6H5 cac
MEC6DS cac
MEC6H5 cac
MEK cac
M18K cac
MNBK cac
5TYR cac
T130CP cac
TCLEA cac
TCLEE cac
TRCLE cac
XYLEN cac

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 •.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

gg~ggm~l
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991 IR
08/08/1991 R
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991 IR
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991
08/08/1991 IR
08/08/1991 R
08/08/1991 R
08/08/1991
08/08/1991
08/08/1991
08/08/1991

1.000 LT
1.000 LT
1.000 LT
1.000 LT

48.500
5.000 LT
1.000 LT
1.000 LT
1.000 LT
4.800 LT
1.000 LT
3.500 LT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
lZ.000 LT
8.000 LT
1.000 LT
1.000 LT
1.000 LT

56.900
1.000 LT

14.000 LT
1.Z00 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
Z.OOO LT

51.100
1.000 LT

48.000
1.000 LT

10.000 LT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 LT
Z.OOO LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
•
•

lZ.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.Z000

11.0000
1.0000
1.0000
•
1.0000
Z.OOOO
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
•••
1.5000
1.0000
1.0000
2.0000

1.000 UGL
1.000UGL
1.000UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000UGL

. 1.000 UGL
1.000UGL
1.000UGL
1.000 UGL
1.000UGL
1.000UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000UGL
1.000UGL
1.000 UGL
1.000 UGL

UB
U8
U8
U8
U8
UB
UB
U8
US
U8
U8
U8
UB
US
US
U8
US
U8
US
UB
UB
UB
UB
U8
U8
U8
UB
U8
U8
U8
UB
UB
US
US
U8
US
UB
UB
UB
UB
U8
US
UB
UB
UB

PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL
PHL

006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
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TS7 lJM21 l1nCE cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TS7 lJM21 112TCE cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
T87 lJM21 110CE cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
T87 lJM21 110ClE CQC # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
T87 lJM21 120C04 cac # 0.000 08/08/1991 49.500 1.0000 1.000 UGl US PHl 009
TS7 lJM21 120CE CQC # 0.000 08/08/1991 5.000 LT 5.0000 1.000 UGl US PHl 009
TS7 lJM21 120ClE cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TS7 lJM21 120ClP CQC # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TS7 lJM21 130ClS cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
T87 lJM21 130CP CQC # 0.000 08/08/1991 4.800 LT 4.8000 1.000 UGl US PHl 009
TS7 lJM21 130MB CQC # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TS7 lJM21 2ClEVE cac # 0.000 08/08/1991 3.500 IT 3.5000 1.000 UGl US PHl 009
TS7 lJM21 ACET cac # 0.000 08/08/1991 8.000 IT 8.0000 1.000 UGl US PHl 009
TS7 lJM21 ACRYLO cae # 0.000 08/08/1991 8.400 IT 8.4000 1.000 UGl UB PHl 009
tS7 lJM21 SROClM cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TB7 lJM21 . CI30CP cac # 0.000 08/08/1991 R 5.000 NO • 1.000 UGl US PHl 009
TS7 lJM21 C2AVE cac # 0.000 08/08/1991 R 10.000 NO • 1.000 UGl US PHl 009
TS7 lJM21 C2H3Cl cac # 0.000 08/08/1991 12.000 IT 12.0000 1.000 UGl US PHl I 009
TB7 UM21 C2H5Cl cac # 0.000 08/08/1991 8.000 IT 8.0000 1.000 UGl US PHl 009
TB7 lJM21 C6H6 cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TB7 UM21 CCl3F cac # 0.000 08/08/1991 1.000 IT 1.0000 1.00.0 UGl UB PHl 009
TB7 UM21 CCl4 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGl US PHl 009
TB7. UM21 C02Cl2 cac # 0.000 08/08/1991 59.000 9.7000 1.000 UGL uS PHl 009
TB7 UM21 CH2Cl2 CQC # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl UB PHl 009
TS7 UM21 CH3SR cac # 0.000 08/08/1991 14.000 IT 14.0000 1.000 UGl US PHl 009
TS7 UM21 CH3Cl cac # 0.000 08/08/1991 1.200 LT 1.2000 1.000 UGl US PHl 009
TS7 UM21 CHSR3 cac # 0.000 08/08/1991 11.000 IT 11.0000 1.000 UGl US PHl 009
TB7 UM21 CHCl3 cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl UB PHl 009
TB7 lJM21 ClC6H5 cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl UB PHl 009
TB7 lJM21 CS2 cac # 0.000 08/08/1991 R 5.000 NO • 1.000 .UGl UB PHl 009
TS7 lJM21 D8RClM cac # 0.000· 08/08/1991 1.000 LT 1.0000 1.000 UGl UB PHl 009
TS7 lJM21 OCl8 cac # 0.000 08/08/1991 2.000 IT 2.0000 1.000 UGl US PHl 009
TB7 UM21 ETB010 CQC # 0.000 08/08/1991 52.100 1.0000 1.000 UGl UB PHl 009
TS7 lJM21 ETC6H5 cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TB7 UM21 MEC608 CQC # 0.000 08/08/1991 49.000 1.0000 1.000 UGl UB PHl 009
TB7 UM21 MEC6H5 cac # 0.000 08/08/1991 1.000 LT 1.0000 1.000 UGl UB PHl 009
TS7 UM21 MEK CQC # 0.000 08/08/1991 10.000 IT 10.0000 1.000 UGl US PHl 009
TB7 lJM21 MISK cac # 0.000 08/08/1991 1.400 IT 1.4000 1.000 UGl US PHl 009
TB7 lJM21 MNSK cac # 0.000 08/08/1991 R 10.000 NO • 1.000 UGl US PHl 009
TB7 lJM21 STYR CQC # 0.000 08/08/1991 R 5.000 NO • 1.000 UGl US PHl 009
TB7 lJM21 T130CP cac # 0.000 08/08/1991 R 5.000 NO • 1.000 UGl US PHl 009
TB7 UM21 TClEA cac # 0.000 08/08/1991 1.500 IT 1.5000 1.000 UGl US PHl 009
TB7 lJM21 TClEE CQC # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TB7 UM21 TRClE cac # 0.000 08/08/1991 1.000 IT 1.0000 1.000 UGl US PHl 009
TB7 UM21 XYlEN cac # 0.000 08/08/1991 2.000 LT 2.0000 1.000 UGl U8 PHl 009
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TB8 lJM21 ll1TCE CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 003
TB8 lJM21 112TCE CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 UM21 110CE CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 lJM21 110CLE CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 UM21 120C04 CQC # 0.000 09/08/1991 50.500 1.0000 1.000 UGL US PHR 003
TB8 UM21 . 12DCE CQC # 0.000 09/0S/1991 5.000 LT 5.0000 1.000 UGL US PHR 003
TB8 UM21 120CLE CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 UM21 120CLP CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 UM21 13DCLS CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 UM21 13DCP CQC # 0.000 09i08/1991 4.800 LT 4.S000 1.000 UGL US PHR 003
TB8 lJM21 130MS CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TS8 lJM21· 2CLEVE CQC # 0.000 09/08/1991 3.500 LT 3.5000 1.000 UGL US PHR 003
TB8 lJM21 ACET CQC # 0.000 09/08/1991 8.000 LT 8.0000 1.000 UGL US PHR 003
TB8 lJM21 ACRYLO CQC # 0.000 09/08/1991 8.400 LT 8.4000 1.000 UGL US PHR 003
TB8 lJM21 SROCLM CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TS8 lJM21 CI3DCP CQC # 0.000 09/0B/I991 R 5.000 NO • 1.000 UGL US PHR 003
TS8 lJM21 ClAVE CQC # 0.000 09/0B/I991 R 10.000 NO • 1.000 UGL US PHR 003
TBB lJM21 C2H3CL CQC # 0.000 09/0B/1991 12.000 LT 12.0000 1.000 UGL US PHR I 003
TSB lJM21 C2H5CL CQC # 0.000 09/0B/I991 B.OOO IT B.OOOO 1.000 UGL US PHR. 003
TSB lJM21 C6H6 CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSB lJM21 CCL3F CQC # 0.000 09/0B/1991 1.000 IT 1.0000 1.000 UGL US PHR 003
TBB lJM21 CCL4 CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSB lJM21 C02CL2 CQC # 0.000 09/0B/I991 55.BOO 9.7000 1.000 UGL US PHR 003
TBB lJM21 CH2CL2 CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TBB lJM21 CH3SR CQC # 0.000 09/08/1991 14.000 LT 14.0000 1.000 UGL US PHR 003
TSB lJM21 CH3CL CQC # 0.000 09/0B/I991 1.200 LT 1.2000 1.000 UGL US PHR 003
TSS lJM21 CHBR3 CQC # 0.000 09/08/1991 11.000 LT 11.0000 1.000 UGL US PHR 003
TSB lJM21 CHCL3 CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSB UM21 CLC6H5 CQC # 0.000 09/0B/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSB lJM21 CS2 CQC # 0.000 09/08/1991 R 5.000 NO • 1.000 UGL US PHR 003
TSB lJM21 DSRClM CQC # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSB lJM21 OCLS CQC # 0.000 09/08/1991 2.000 LT 2.0000 1.000 UGl US PHR 003
TSB lJM21 ETD010 CQC # 0.000 09/0B/I991 54.200 1.0000 1.000 UGL US PHR 003
TBB lJM21 ETC6H5 CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TB8 lJM21 MEC6DB CQC # 0.000 09/0B/I991 53.000 1.0000 1.000 UGL US PHR 003
TSB UM21 MEC6H5 CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TSS lJM21 MEK CQC # 0.000 09/0B/I991 10.000 LT 10.0000 1.000 UGL US PHR 003
TBS lJM21 MISK CQC # 0.000 09/0B/1991 1.400 LT 1.4000 1.000 UGL US PHR 003
TSB lJM21 MNSK CQC # 0.000 09/0B/I991 R 10.000 NO • 1.000 UGL US PHR 003
TSB lJM21 STYR CQC # 0.000 09/08/1991 R 5.000 NO • 1.000 UGL US PHR 003
TSB lJM21 T13DCP CQC # 0.000 09/0B/I991 R 5.000 NO • 1.000 UGL US PHR 003
TSB lJM21 TCLEA CQC # 0.000 09/0B/I991 1.500 LT 1.5000 1.000 UGL US PHR 003
TSB UM21 TCLEE CQC # 0.000 09/0B/I991 1.000 LT 1.0000 1.000 UGL US PHR 003
TBB UM21 TRCLE CQC # 0.000 09/0B/1991 1.000 LT 1.0000 1.000 UGL US PHR 003
TBB lJM21 XYlEN CQC # 0.000 09/0B/1991 2.000 LT 2.0000 1.000 UGL US PHR 003



+-_ ... _--+------+--_._-+------+------+-----------+-_ .. . _--_.+-_._-----'--+------+-----------+------+---~------+--------~--+------+._-_._+------+------+
If_samplelmeth Itest_nlmedia_lsite_tldepth Isite_id Isamp_date li_s_c Ivalue lmeas_blcrl Idil_fact lunit_mllab Ilot lsamp_nl
+_.~-----+------+--_.-~+-----~+------+~----------+----._._--+-----------+------+----~------+----_.+._------- -+------------+------+--_ ...+------+----_.+

TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9
TB9

UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21
UM21

ll1TCE CQC #
112TCE CQC #
110CE CQC #
110CLE CQC #
12DC04 CQC #
120CE CQC #
120CLE CQC #
120CLP CQC #
130ClB CQC #
130CP CQC #
130MB CQC #
2CLEVE CQC #
ACET CQC #
ACRYLO CQC #
BROCLM CQC #
Cl30CP CQC #
C2AVE CQC #
C2H3CL CQC #
C2H5CL CQC #
C6H6 CQC #
CCL3F CQC #
CCl4 CQC #
CD2Cl2 CQC #
CH2Cl2 CQC #
CH3BR CQC #
CH3Cl CQC #
CHBR3 CQC #
CHCL3 CQC #
ClC6H5 CQC #
CS2 CQC #
OBRClH CQC #
OClB CQC #
ETB010 CQC #
ETC6H5 CQC #
MEC608 CQC· #
MEC6H5 CQC #
MEK CQC #
MISK CQC #
MNSK . CQC #
STYR CQC #
T130CP CQC #
TCLEA CQC #
TCLEE CQC #
TRClE CQC #
XYLEN CQC #

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991 IR
09/08/1991 R
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991 IR
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991
09/08/1991 IR
09/08/1991 R
09/08/1991 R
09/08/1991
09/08/1991
09/08/1991
09/08/1991

1.000 IT
1.000 l T
1.000 IT
1.000 LT

49.500
5.000 IT
1.000 LT
1.000 l T

. 1.000 IT
4.800 IT
1.000 l T
3.500 IT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
12.000 IT
8.000 IT
1.000 l T
1.000 LT
1.000 LT

52.600
1.000 LT

14.000 LT
1.200 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 LT

51. 100
1.000 l T

49.000
1.000 l T

10.000 LT
1.400 l T

10.000 NO
5.000 NO
5.000 NO
1.500 IT
1.000 l T
1.000 l T
2.000 IT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
•
•

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.2000

11.0000
1.0000
1.0000
•
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
•••
1.5000
1.0000
1.0000
2.0000

1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl' UB
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGL US
1.000 UGL us
1.000 UGl US
1.000 UGl us
1.000 UGl us
1.000 UGL us
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGl US
1.000 UGL UB
1.000 UGL US
1.000 UGl UB
1.000 UGl US
1.000 UGl UB
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGL US
1.000 UGl US
1.000 UGL us
1.000 UGL us
1.000 UGL U8
1.000 UGl us
1.000 UGL us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl us
1.000 UGl· us

PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR
PHR

004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
004
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T810 lJH21 ll1TCE COC # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 lJH21 112TCE coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 lJH21 110CE coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 lJH21 110ClE coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 lJH21 120C04 COC # 0.000 09/08/1991 49.500 1.0000 1.000 UGl U8 PHR 005
T810 lJH21 120CE coc # 0.000 09/08/1991 5.000 LT 5.0000 1.000 UGl U8 PHR 005
T810 lJH21 120ClE COC # 0.000 09/08/1991 1.000 LT . 1.0000 1.000 UGl U8 PHR 005
T810 . lJH21 120ClP coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810· lJH21 130Cl8 coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 lJH21 130CP COC # 0.000 09/08/1991 4.800 IT 4.8000 1.000 UGl US PHR 005
T810 lJH21 130M8 coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 lJH21 2ClEVE COC # 0.000 09/08/1991 3.500 LT 3.5000 1.000 UGl US PHR 005
T810 lJH21 ACET coc # 0.000 09/08/1991 8.000 IT 8.0000 1.000 UGl US PHR 005
T810 lJH21 ACRYlO coe # 0.000 09/08/1991 8.400 IT 8.4000 1.000 UGl US PHR 005
T810 lJH21 8ROClM coe # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 UM21 C130CP coc # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl US PHR 005
T810 UM21 C2AVE coe # 0.000 09/08/1991 R 10.000 NO • 1.000 UGl U8 PHR 005
T810 UM21 C2H3Cl coc # 0.000 09/08/1991 12.000 LT 12.0000 1.000 UGl U8 PHR ! 005
T810 UM21 C2H5Cl COC # 0.000 09/08/1991 8.000 LT 8.0000 1.000 UGl U8 PHR 005
T810 UM21 C6H6 coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 CCl3F coc # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl US PHR 005
T810 UM21 CCL4 coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 C02Cl2 coc # 0.000 09/08/1991 57.900 9.7000 1.000 UGl US PHR 005
T810 UM21 CH2Cl2 coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 UM21 CH38R coc # 0.000 09/08/1991 14.000 IT 14.0000 1.000 UGl U8 PHR 005
T810 UM21 CH3Cl coc # 0.000 09/08/1991 1.200 IT 1.2000 1.000 UGl US PHR 005
T810 UM21 CH8R3 coc # 0.000 09/08/1991 11.000 IT 11.0000 1.000 UGl U8 PHR 005
T810 UM21 CHCl3 COC # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 ClC6H5 coc # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 CS2 coc # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl US PHR 005
T810 UM21 08RClM coc # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 UM21 OCl8 coc # 0.000 09/08/1991 2.000 IT 2.0000 1.000 UGl U8 PHR 005
T810 UM21 ETB010 coe # 0.000 09/08/1991 53.200 1.0000 1.000 UGl U8 PHR 005
T810 UM21 ETC6H5 COC # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 005
T810 UM21 MEC6D8 coc # 0.000 09/08/1991 51.000 1.0000 1.000 UGl US PHR 005
T810 UM21 MEC6H5 coc # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 MEX COC # 0.000 09/08/1991 10.000 LT 10.0000 1.000 UGl U8 PHR 005
T810 UM21 MI8X COC # 0.000 09/08/1991 1.400 IT 1.4000 1.000 UGl U8 PHR 005
T810 UM21 MH8X coc # 0.000 09/08/1991 R 10.000 HO • 1.000 UGl US PHR 005
T810 UM21 STYR COC # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl US PHR 005
T810 UM21 T130CP COC # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl U8 PHR 005
T810 UM21 TClEA COC # 0.000 09/08/1991 1.500 LT 1.5000 1.000 UGl US PHR 005
T810 UM21 TClEE coe # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl US PHR 005
T810 UM21 TRClE coe # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 005
T810 UM21 XYlEN coc # 0.000 09/08/1991 2.000 IT 2.0000 1.000 UGl US PHR 005
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T811 UM21 ll1TCE cac # 0.000 0S!/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 112TCE cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 110CE cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 110CLE cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 120C04 cac # 0.000 09/08/1991 52.500 1.0000 1.000 UGl U8 PHR 002
T811 UM21 120CE cac . # 0.000 09/08/1991 5.000 IT 5.0000 1.000 UGl U8 PHR 002
T811 UM21 120ClE cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 120ClP cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 BOCl8 cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl US PHR 002
T811 UM21 BOCP cac # 0.000 09/08/1991 4.800 LT 4.8000 1.000 UGl U8 PHR 002
T811 UM21 BOM8 cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 2CLEVE cac # 0.000 09/08/1991 3.500 LT 3.5000 1.000 UGl U8 PHR 002
T811 UM21 ACET cac # 0.000 09/08/1991 8.000 LT 8.0000 1.000 UGl U8 PHR 002
T811 UM21 ACRYlO cac # 0.000 09/08/1991 8.400 IT 8.4000 1.000 UGL . US PHR 002
T811 UM21 8ROCLM cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl US PHR 002
T811 UM21 C13DCP cac # 0.000 09/08/1991 R 5.000 NO • 1.000 UGL US PHR 002
T811 UM21 C2AVE cac # 0.000 09/08/1991 R 10.000 NO • 1.000 UGl US PHil 002
T811 UM21 C2H3CL cac # 0.000 09/08/1991 12.000 IT 12.0000 1.000 UGl US PHR I 002
T811 . UM21 C2H5CL cac # 0.000 09/08/1991 8.000 IT 8.0000 1.000 UGL US PHR 002
T811 UM21 C6H6 cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 CCl3F cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 CCl4 cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 C02Cl2 cac # 0.000 09/08/1991 54.700 9.7000 1.000 UGl U8 PHR 002
T811 UM21 CH2Cl2 cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 CH38R cac # 0.000 09/08/1991 14.000 LT 14.0000 1.000 UGl U8 PHR 002
T811 UM21 CH3Cl cac # 0.000 09/08/1991 1.200 LT 1.2000 1.000 UGl US PHR 002
T811 UM21 CH8R3 cac # 0.000 09/08/1991 11.000 LT 11.0000 1.000 UGl US PHR 002
T811 UM21 CHCL3 cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 002
T811 UM21 CLC6H5 cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 002
T811 UM21 CS2 cac # 0.000 09/08/1991 R 5.000 NO • 1.000 UGL US PHR 002
T811 UM21 08RCLM cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGL US PHR 002
T811 UM21 OCL8 cac # 0.000 09/08/1991 2.000 IT 2.0000 1.000 UGl US PHR 002
T811 UM21 ETBD10 cac # 0.000 . 09/08/1991 58.400 1.0000 1.000 UGl US PHR 002
T811 UM21 ETC6H5 cac # 0.000 09/08/1991 1.000 IT 1.0000 1.000 UGl US PHR 002
T811 UM21 MEC608 cac # 0.000 09/08/1991 56.000 1.0000 1.000 UGL US PHR 002
T811 . UM21 MEC6H5 cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 002
T811 UM21 MEK cac # 0.000 09/08/1991 10.000 IT 10.0000 1.000 UGl U8 PHR 002
T811 UM21 MI8K cac # 0.000 09/08/1991 1.400 IT 1.4000 1.000 UGL U8 PHR 002
T811 UM21 MN8K cac # 0.000 09/08/1991 R 10.000 NO • 1.000 UGL U8 PHR 002
T811 UM21 STYR cac # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl U8 PHR 002
T811 UM21 TBOCP cac # 0.000 09/08/1991 R 5.000 NO • 1.000 UGl U8 PHR 002
T811 UM21 TCLEA cac . # 0.000 09/08/1991 1.500 LT 1.5000 1.000 UGl U8 PHR 002
T811 UM21 TCLEE cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl US PHR 002
T811 UM21 TRCLE cac # 0.000 09/08/1991 1.000 LT 1.0000 1.000 UGl U8 PHR 002
T811 UM21 XYLEN cac # 0.000 09/08/1991 2.000 LT 2.0000 1.000 UGl U8 PHR 002
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T812 UM21 11"eE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 112TeE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 110eE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 110eLE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 12Oe04 eae # 0.000 12/08/1991 47.500 1.0000 1.000 UGL U8 PHR 009
T812 UM21 120eE eae # 0.000 12/08/1991 5.000 LT 5.0000 1.000 UGL U8 PHR 009
T812 UM21 120eLE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 120eLP eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 130eL8 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 130ep eae # 0.000 12/08/1991 4.800 LT 4.8000 1.000 UGL U8 PHR 009
T812 UM21 130MB eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
TB12 UM21 2eLEVE eae # 0.000 12/08/1991 3.500 LT 3.5000 1.000 UGL U8 PHR 009
T812 UM21 AeET eae # 0.000 12/08/1991 8.000 LT 8.0000 1.000 UGL U8 PHR 009
TB12 UM21 AeRYLO eae # 0.000 12/08/1991 8.400 LT 8.4000 1.000 UGL U8 PHR 009
TB12 UM21 BRoeLM eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 009
T812 UM21 e13Dep eae # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL U8 PHR 009
TB12 UM21 e2AVE eae # 0.000 12/08/1991 R 10.000 NO * 1.000 UGL U8 PHR 009
T812 UM21 e2H3eL eae # 0.000 12/08/1991 12.000 LT 12.0000 1.000 UGL U8 PHR 009
T812 . UM21 e2H5eL eae # 0.000 12/08/1991 8.000 LT 8.0000 1.000 UGL UB PHR 009
T812 UM21 e6H6 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
TB12 UM21 eeL3f eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
TB12 UM21 eeL4 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
T812 UM21 e02eL2 eae # 0.000 12/08/1991 56.900 9.7000 1.000 UGL U8 PHR 009
T812 UM21 eH2eL2 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
T812 UM21 eH38R eae # 0.000 12/08/1991 14.000 LT 14.0000 1.000 UGL U8 PHR 009
T812 UM21 eH3eL eae # 0.000 12/08/1991 1.200 LT 1.2000 1.000 UGL U8 PHR 009
TB12 UM21 eH8R3 eae # 0.000 12/08/1991 11.000 LT 11.0000 1.000 UGL U8 PHR 009
TB12 UM21 eHeL3 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
TB12 UM21 eLe6H5 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
T812 UM21 e52 eae # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL UB PHR 009
T812 UM21 OBReLM eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL US PHR 009
T812 UM21 DeLB eae # 0.000 12/08/1991 2.000 LT 2.0000 1.000 UGL US PHR 009
T812 UM21 ETBOI0 eae # 0.000 12/08/1991 51.100 1.0000 1.000 UGL US PHR 009
T812 UM21 ETC6H5 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
T812 UM21 MEe608 eae # 0.000 12/08/1991 48.000 1.0000 1.000 UGL UB PHR 009
TB12 UM21 MEC6H5 eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 uGL UB PHR 009
T812 UM21 MEK eae # 0.000 12/08/1991 10.000 LT 10.0000 1.000 UGL UB PHR 009
T812 UM21 MI8K eae # 0.000 12/08/1991 1.400 LT 1.4000 1.000 UGL UB PHR 009
TB12 UM21 MN8K eae # 0.000 12/08/1991 R 10.000 NO * 1.000 UGL UB PHR 009
TB12 UM21 5TYR eae # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL UB PHR 009
T812 001 "3Oep eae # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL UB PHR 009
T812 UM21 TeLEA eae # 0.000 12/08/1991 I ';00 LT 1.5000 1.000 UGL UB PHR 009
TB12 UM21 TeLEE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 009
T812 UM21 TRelE eae # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL U8 PHR 009
TB12 UM21 KYLEN eae # 0.000 12/08/1991 2.000 LT 2.0000 1.000 UGL U8 PHR 009
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TB13
TB13
TB13
TB13
T813
T813
T813
TB13
T813
T813
T813
T813
T813
T813
T813
TB13
T813
T813
T813
T813
T813
T813
TB13
T813
T813
TB13
T813
TB13
TB13
T813
T813
T813
T813
T813
TB13
T813
T813
TB13
T813
T813
T813
T813
T813
TB13
T813

UM21
UM21
UH21
UM21
UH21
UM21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UM21
UM21
UM21
UH21
UM21
UM21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UM21
UH21
UH21
UH21
UH21
UM21
UM21
UH21
UM21
UM21
UH21
UM21
UM21
UM21
UH21

l11TCE cac
112TCE cac
110CE cac
110CLE cac
120C04 cac
120CE cac
120CLE cac
120CLP cac
130CL8 cac
130CP cac
130M8 cac
2CLEVE cac
ACET cac
ACRYlO cac
BROCLM cac
C130CP cac
C2AVE cac
C2H3CL cac
C2H5CL cac
C6H6 cac
CCL3F cac
CCL4 cac
C02CL2 cac
CH2CL2 cac
CH38R cac
CH3CL cac
CHBR3 cac
CHCL3 cac
CLC6H5 cac
CS2 cac
OBRCLM cac
OCLB cac
ET8010 cac
ETC6H5 cac
MEC6D8 cac
MEC6H5 cac
MEK cac
MIBK cac
MNBK cac
STYR cac
T130CP cac
TCLEA cac
TCLEE cac
TRCLE cac
XYLEN cac

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991 IR
12/08/1991 R
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991 IR
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991
12/08/1991 IR
12/08/1991 R
12/08/1991 R
12/08/1991
12/08/1991
12/08/1991
12/08/1991

1.000 LT
1.000 Lt
1.000 LT
1.000 LT

49.500
5.000 LT
1.000 LT
1.000 LT
1.000 LT
4.800 LT
1.000 LT
3.500 LT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
12.000 LT
8.000 LT
1.000 LT
1.000 LT
1.000 LT

60.100
1.000 LT

14.000 LT
1.200 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 LT

51.100
1.000 LT

50.000
1.000 LT

10.000 LT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 LT
2.000 LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8;4000
1.0000
*
*

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.2000

11.0000
1.0000
1.0000
*
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
*
*
*
1.5000
1.0000
1.0000
2.0000

1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL.
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGl
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGl
1.000 UGl
1.000 UGl
1.000 UGl

U8
U8
U8
U8
U8
U8
U8
U8
U8.
U8
U8
U8
US
U8
U8
U8
U8
U8
U8
US
US
U8
U8
U8
U8
U8
US
US
US
US
U8
U8
US
U8
US
UB
U8
U8
US
UB
U8
U8
U8
U8
US

PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR' 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
PHR 010
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TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14
TB14

UM21 l11TCE cac #
UM21 112TCE cac #
UM21 110CE cac #
UM21 110CLE cac #
UM21 120C04 cac #
UM21 120CE cac #
UM21 120CLE cac #
UM21 120CLP cac #
UM21 13DCLB cac #
UM21 130CP cac #
UM21 130MB cac #
UM21 2CLEVE cac #
UM21 ACET cac #
UM21 ACRTLO cac· #
UM21 BROCLH cac #
UM21 . C130CP cac #
UM21 C2AVE cac #
UM21 C2H3CL cac #
UM21 C2H5CL cac #
UH21 C6H6 cac #
UM21 CCL3F cac #
UM21 CCL4 cac #
UM21 C02CL2 cac #
UM21 CH2CL2 cac #
UM21 CH3BR cac #
UM21 CH3CL cac #
UM21 CHBR3 cac #
UM21 CHCL3 cac #
UM21 CLC6H5 cac #
UM21 CS2 cac . #
UM21 OBRCLH cac #
UM21 OCLB cac #
UM21 ETBD10 cac #
UM21 ETC6H5 cae #
UM21 HEC6D8 cac #
UM21 HEC6H5 cac #
UM21 HEK cac #
UM21 HIBK cac #
UM21 HNBK cac #
UM21 STYR cac #
UM21 T130CP cac #
UM21 TCLEA cae #
UM21 TCLEE cac #
UM21 TRCLE cac #
UM21 UNK131 cac #
UH21 XYLEN cac #

0.000
0.000
0.000
0.000
0.000
0.000
0.00.0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

13/08/1991
13/0B/I991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991 Is
13/08/1991

1.000 LT
1.000 LT
1.000 LT
1.000 LT
1.680
5.000 LT
1.000 LT
1.000 LT
1.000 LT
4.800 LT
1.000 LT
3.500 LT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
12.000 LT
8.000 LT
1.000 LT
1.000 LT
1.000 LT
1.930
1.000 LT

14.000 LT
1.200 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 LT
1.880
1.000 LT
1.000 LT
1.000 LT

10.000 LT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 LT
4.000
2.000 LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
••

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.2000

11.0000
1.0000
1.0000
•
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
•
•
•
1.5000
1.0000
1.0000
•
2.0000

1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL US
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL· UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB

. 1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.008 UGL UB
1.000 UGL UB
1.008 UGL· UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL US
1.000 UGL UB
1.000 UGL UB
1.000 UGL US
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB
1.000 UGL UB

PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG
PKG

002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
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TB15 UH21 lllTCE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 112TCE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15. UM21 110CE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 110ClE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 120C04 cac # 0.000 12/08/1991 48.500 1.0000 1.000 UGl UB PHR 008
TB15 UM21 120CE cac # 0.000 12/08/1991 5.000 IT 5.0000 1.000 UGl UB PHR 008
TB15 UM21 120ClE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 008
TB15· UH21 120ClP cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 130ClB cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 130CP cac # 0.000 12/08/1991 4.800 IT 4.8000 1.000 UGl U8 PHR 008
TB15 UM21 130MB cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl U8 PHR 008
TB15 UM21 2ClEVE cac # 0.000 12/08/1991 3.500 IT 3.5000 1.000 UGl UB PHR 008
TB15 UM21 ACET cac # 0.000 12/08/1991 8.000 IT 8.0000 1.000 UGl UB PHR 008
TB15 UM21 ACRYlO cac # 0.000 12/08/1991 8.400 IT 8.4000 1.000 UGl UB PHR 008
TB15 UM21 BROClM cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 Cl3DCP cac # 0.000 12/08/1991 R 5.000 NO * 1.000 UGl UB PHR 008
TB15 UM21 ClAVE cac # 0.000 12/08/1991 R 10.000 NO * 1.000 UGl us PHR 008
TB15 UM21 C2H3Cl cac # U.OOO 12/08/1991 12.000 IT 12.0000 1.000 UGl us PHR 008
TB15 UM21 C2H5Cl cac # 0.000 12/08/1991 8.000 IT 8.0000 1.000 UGl UB PHR 008
TB15 UM21 C6H6 cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 CCl3F cae # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 CCl4 cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 C02Cl2 cac # 0.000 12/08/1991 52.600 9.7000 1.000 UGl UB PHR 008
TB15 UM21 CH2Cl2 cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 CH3BR cac # 0.000 12/08/1991 14.000 IT 14.0000 1.000 UGl UB PHR 008
TB15 UM21 CH3Cl cac # 0.000 12/08/1991 1.200 IT 1.2000 1.000 UGl UB PHR 008
TB15 UM21 CHBR3 cac # 0.000 12/08/1991 11.000 IT 11.0000 1.000 UGl UB PHR 008
TB15 UM21 CHCl3 cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UH21 ClC6H5 cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 CS2 cac # 0.000 12/08/1991 R 5.000 NO * 1.000 UGl UB PHR 008
TB15 UM21 OBRClM cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGl UB PHR 008
TB15 UM21 OClB cac # 0.000 12/08/1991 2.000 IT 2.0000 1.000 UGl UB PHR 008
TB15 UM21 ETB010 cac # 0.000 12/08/1991 52.100 1.0000 1.000 UGL UB PHR 008
TB15 UM21 ETC6H5 cac # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 008
TB15 UH21 MEC6D8 cac # 0.000 12/08/1991 49.000 1.0000 1.000 UGL UB PHR 008
TB15 UM21 MEC6H5 cac # 0.000 12/08/1991 1.000 LT 1.0000 1.000 UGL UB PHR 008
TB15 UM21 MEK cac # 0.000 12/08/1991 10.000 LT 10.0000 1.000 UGL UB PHR 008
TB15 UM21 MIBK cac # 0.000 12/08/1991 1.400 LT 1.4000 1.000 UGL UB PHR 008
TB15 UM21 MNBK cac # 0.000 12/08/1991 R 10.000 ·NO * 1.000 UGL UB PHR 008
TB15 UM21 STYR cac # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL UB PHR 008
TB15 UM21 Tl3DCP cac # 0.000 12/08/1991 R 5.000 NO * 1.000 UGL UB PHR 008
TB15 UM21 TCLEA cac # 0.000 12/08/1991 1.500 LT 1.5000 1.000 UGL UB PHR 008
TB15 UM21 TCLEE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGL UB PHR 008
TB15. UH21 TRClE cac # 0.000 12/08/1991 1.000 IT 1.0000 1.000 UGL UB PHR 008
TB15 UM21 XYlEN cac # 0.000 12/08/1991 2.000 IT 2.0000 1.000 UGl UB PHR 008
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TB16 UM21 l11TCE cac # 0.000 13/0B/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 112TCE cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 110CE cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 110CLE cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 120C04 cac # 0.000 13/08/1991 48.500 1.0000 1.000 UGL' UB PKG 004
TB16 UM21 120CE cac # 0.000 13/08/1991 5.000 LT 5.0000 1.000 UGL UB PKG 004
TB16 UM21 120CLE cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 120CLP cae # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 130CLB cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 130CP cac # 0.000 13/0B/1991 4.800 LT 4.8000 1.000 UGL UB PKG 004
TB16 UM21 130MB cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 2CLEVE cac # 0.000 13/08/1991 3.500 LT 3.5000 1;000 UGL UB PKG 004
TB16 UM21 ACET cac # 0.000 13/08/1991 8.000 LT 8.0000 1.000 UGL UB PKG 004
TB16 UM21 ACRYLO cac # 0.000 13/08/1991 8.400 LT 8.4000 1.000 UGL UB PKG 004
TB16 UM21 BROCLM cae # 0.000 13/08/1991 1.000 LT 1.0000' 1.000 UGL UB PKG 004
TB16 UM21 C130CP cae # 0.000 13/08/1991 R 5.000 NO * 1.000 UGL UB PKG 004
TB16 UM21 C2AVE cac # 0.000 13/0B/1991 R 10.000 NO * 1.000 UGL UB PKG 004
TB16 UM21 c2H3CL cae # 0.000 13/08/1991 12.000 LT 12.0000 1.000 UGL UB PKG 004
TB16 UM21 c2H5CL cac # 0.000 13/0B/1991 8.000 LT B.OOOO 1.000 UGL UB PKG 004
TB16 UM21 C6H6 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 CCL3F cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 CCL4 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 C02CL2 cac # 0.000 13/08/1991 53.600 9.7000 1.000 UGL UB PKG 004
TB16 UM21 CH2CL2 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 CH3BR cac # 0.000 13/08/1991 14.000 LT 14.0000 1.000 UGL UB PKG 004
TB16 UM21 CH3CL cae # 0.000 13/08/1991 1.200 LT 1.2000 1.000 UGL UB PKG 004
TB16 UM21 CHBR3 cac # 0.000 13/08/1991 11.000 LT 11.0000 1.000 UGL UB PKG 004
TB16 UM21 CHCL3 cae # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 CLC6H5 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 C52 cac # 0.000 13/08/1991 R 5.000 NO' * 1.000 UGL UB PKG 004
TB16 UM21 OBRCLM cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 OCLB cac # 0.000 13/0B/1991 2.000 LT 2.0000 1.000 UGL UB PKG 004
TB16 UM21 ETB010 cac # 0.000 13/08/1991 52.100 1.0000 1.000 UGL UB PKG 004
TB16 UM21 ETC6H5 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 MEC608 cac # 0.000 13/08/1991 49.000 1.0000 1.000 UGL UB PKG 004
TB16 UM21 MEC6H5 cac # 0.000 13/08/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 MEK cac # 0.000 13/08/1991 10.000 LT 10.0000 1.000 UGL UB PKG 004
TB16 UM21 MIBK cac # 0.000 13/08/1991 1.400 LT 1.4000 1.000 UGL UB PKG 004
TB16 UM21 MNBK cac # 0.000 13/08/1991 R 10.000 NO * 1.000 UGL UB PKG 004
TB16 UM21 5TYR cac # 0.000 13/08/1991 R 5.000 NO * 1.000 UGL UB PKG 004
TB16 UM21 T130CP cae # 0.000 13/08/1991 R 5.000 NO * 1.000 UGL UB PKG 004
TB16 UM21 TCLEA cac # 0.000 13/0B/1991 1.500 LT 1.5000 1.000 UGL UB PKG 004
TB16 UM21 TCLEE cac # 0.000 13/0B/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 TRCLE cac # 0.000 13/0B/1991 1.000 LT 1.0000 1.000 UGL UB PKG 004
TB16 UM21 XYLEN cac # 0.000 13/0B/1991 2.000 LT 2.0000 1.000 UGL' UB PKG 004
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TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17,
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17
TB17

UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
lJII21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21
UH21

I11TCE cac
112TCE cac
110CE cac
110CLE cac
120C04 cac
120CE cac
120CLE cac
12DCLP cac
130CLB cac
130CP cac
130HB cac,
2CLEVE cae
ACET cac
ACRYLO cac
BROCLH cac
C130CP cac
C2AVE cac
c2H3CL cac
C2H5CL cac
C6H6 cac
CCL3F cac
CCL4 cac
C02CL2 cac
CH2CL2 cac
CH3BR cac
CH3CL cac
CHBR3 cac
CHCL3 cac
CLC6H5 cac
CS2 cac
OBRCLH cac
OCLB cac
ETBOI0 cac
ETC6H5 cac
MEC6DB cac
MEC6H5 cac
MEK cac
MIBK cac
MNBK cac
STYR cac
T130CP cac
TCLEA cac
TCLEE cac
TRCLE cac
XYLEN cac

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/0B/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991

1.000 LT
1.000 LT
1.000 LT
1.000 LT

48.500
5.000 LT
1.000 LT
1.000 LT
1.000 LT
4.800 LT
1.000 LT
3.500 LT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
12.000 LT
8.000 LT
1.000 LT
1.000 LT
1.000 LT

54.700
1.000 LT

14.000 LT
1.200 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 LT

54.200
1.000 LT

50.000
1.000 LT

10.000 LT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 LT
2.000 LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
•
•

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.2000

11.0000
1.0000
1.0000
•
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
•
•
•
1.5000
1.0000
1.0000
2.0000

1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000UGL
1.000 UGL
1.000 UGL
1.000 UGl
1.000 UGl
1.000 UGL
1.000 UGl
1.000 UGL
1.000 UOL
1.000 UGL
1.000 UGl
1.000 UGl
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
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UB
US
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UB
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TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18

,TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
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TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18
TS18

lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21
lJM21

l11TCE cac
112TCE cac
110CE cac
110CLE cac
120C04 cac
120CE cac
120CLE cac
120CLP cac
130CLS cac
130CP cac
130MS cac
2CLEVE cac
ACET cac
ACRYLo cac
SRoCLM cac
Cl3DCP cac
C2AVE cac
C2H3CL cac
C2H5CL cac
C6H6 cac
CCL3F cac
CCL4 cac
C02CL2 cac
CH2CL2 cac
CH3SR cac
CH3CL cac
CHSR3 cac
CHCL3 cac
CLC6H5 cac
CS2 cac
oSRCLM cac
oCLS cac
ETBol0 cac
ETC6H5 cac
MEC608 cac
MEC6H5 cac
MEK cac
MISK cac
MNSK cac
STYR cac
1130CP cac
TCLEA cac
TCLEE cac
TRCLE cac
XYLEN cac

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0:000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

13(08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991
13/08/1991 IR
13/08/1991 R
13/08/1991 R
13/08/1991
13/08/1991
13/08/1991
13/08/1991

1.000 LT
1.000 LT
1.000 LT
1.000 LT

45.500
5.000 LT
1.000 LT
1.000 LT
1.000 LT
4.800 LT
1.000 LT
3.500 LT
8.000 LT
8.400 LT
1.000 LT
5.000 NO

10.000 NO
12.000 LT
8.000 LT
1.000 LT
1.000 LT
1.000 LT

49.400
1.000 LT

14.000 LT
1.200 LT

11.000 LT
1.000 LT
1.000 LT
5.000 NO
1.000 LT
2.000 LT

49.000
1.000 LT

47.000
1.000 LT

10.000 LT
1.400 LT

10.000 NO
5.000 NO
5.000 NO
1.500 LT
1.000 LT
1.000 LT
2.000 LT

1.0000
1.0000
1.0000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
4.8000
1.0000
3.5000
8.0000
8.4000
1.0000
••

12.0000
8.0000
1.0000
1.0000
1.0000
9.7000
1.0000

14.0000
1.2000

11.0000
1.0000
1.0000
•
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000

10.0000
1.4000
•••
1.5000
1.0000
1.0000
2.0000

1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 OOL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 OOL
1.000 UGL
1.000 UGL
1.000 UGL
1.000 OOL
1.000OOL
1.000OOL
1.000 UGL
1.000 UGL
1.000 OOL
1.000OOL
1.000OOL
1.000 OOL
1.000 OOL
1.000 OOL
1.000 UGL
1.000 UGl
1.000 OOl
1.000 OOl
1.000 OOl
1.000 UGL
1.000 UGL
1.000 UGL
1.000 OOL
1.000 OOL
1.000 UGL
1.000 OOL
1.000 UGL

US
us
us
us
us
us
US
us
us
us
us
us
US
us
us
us
US
US
US
US
us
us
US
US
US
US
US
US
US
US
US
US
US
US
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us
US
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us
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PKG
PKG
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TB19 UH21 IllTCE coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 112TCE coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 110CE COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 110CLE COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 120C04 coc # 0.000 14/08/1991 48.500 1.0000 1.000 UGL UB PKT 004
TB19 UH21 120CE COC # 0.000 14/08/1991 5.000 LT 5.0000 1.000 UGL UB PKT 004
TB19 UH21 120CLE coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 120CLP coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL US PKT 004
TB19 UH21 130CLB COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL US PKT 004
TB19 UH21 130CP coc # 0.000 14/08/1991 4.800 LT 4.8000 1.000 UGL UB PKT 004
TB19 UH21 130HB COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGt US PKT 004
TB19 UH21 2CLEVE coc # 0.000 14/08/1991 3.500 LT 3.5000 1.000 UGL UB PKT 004
TB19 UH21 ACET coc # 0.000 14/08/1991 8.000 LT 8.0000 1.000 UGL US PKT 004
TB19 UH21 ACRYLO COC· # 0.000 14/08/1991 8.400 LT 8.4000 1.000 UGL UB PKT 004
TB19 UH21 BROCLH COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 C130CP COC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGL UB PKT 004
TB19 UH21 C2AVE coc # 0.000 . 14/08/1991 R 10.000 NO • 1.000 UGL UB PKT 004
TB19 UH21 C2H3CL coc # 0.000 14/08/1991 12.000 LT 12.0000 1.000 UGL UB PKT I 004
TB19 UH21 C2H5CL coc # 0.000 14/08/1991 8.000 LT B.OOOO 1.000 UGL UB PKT 004
TB19 UH21 C6H6 COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 CCL3F COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 CCL4 COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 C02CL2 coc # 0.000 14/08/1991 51.500 9.7000 1.000 UGL UB PKT 004
TB19 UH21 CH2CL2 coc #. 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 CH3BR coe # 0.000 14/08/1991 14.000 LT 14.0000 1.000 UGL UB PKT 004
TB19 UH21 CH3CL coc # 0.000 14/08/1991 1.200 LT 1.2000 1.000 UGL . UB PKT 004
TB19 UH21 CHBR3 coc # 0.000 14/08/1991 11.000 LT 11.0000 1.000 UGL UB PKT 004
TB19 UH21 CHCL3 coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 ClC6H5 coc # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl UB PKT 004
TB19 UH21 CS2 coc # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl US PKT 004
TB19 UH21 OBRCLH COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl US PKT 004
TB19 UH21 OClB COC # 0.000 14/08/1991 2.000 LT 2.0000 1.000 UGL US PKT 004
TB19 UH21 ETB010 COC # 0.000 14/08/1991 52.100 1.0000 1.000 UGl US PKT 004
TB19 UH21 ETC6H5 COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl US PKT 004
TB19 UH21 HEC6D8 COC # 0.000 14/08/1991 48.000 1.0000 1.000 UGl UB PKT 004
TB19 UH21 HEC6H5 COC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGL UB PKT 004
TB19 UH21 HEK COC # 0.000 14/08/1991 10.000 LT 10.0000 1.000 UGl UB PKT 004
TB19 UH21 HIBK COC # 0.000 14/08/1991 1.400 LT 1.4000 1.000 UGl UB PKT 004
TB19 UH21 HNBK COC # 0.000 14/08/1991 R 10.000 NO • 1.000 UGL UB PKT 004
TB19 UH21 STYR COC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl UB PKT 004
TB19 UH21 T130CP COC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl UB PKT 004
TB19 UH21 TClEA COC # 0.000 14/08/1991 1.500 LT 1.5000 1.000 UGL UB PKT 004
TB19 UH21 TClEE COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl UB PKT 004
TB19 UH21 TRClE coc # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl UB PKT 004
TB19 UH21 XYlEN COC # 0.000 14/08/1991 2.000 LT 2.0000 1.000 UGl UB PKT 004
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T820 [JI21 Il1TCE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 [JI21 . 112TCE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 [JI21 110CE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 [JI21 110CLE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 120C04 cac # 0.000 14/08/1991 52.500 1.0000 1.000 UGL U8 PKT 002
T820 UM21 . 120CE cac # 0.000 14/08/1991 5.000 LT 5.0000 1.000 UGL U8 PKT 002
T820 UM21 120CLE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 120CLP cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 130CL8 cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8. PKT 002
T820 UM21 130CP cac # 0.000 14/08/1991 4.800 LT 4.8000 1.000 UGL U8 PKT 002
T820 UM21 130M8 cac # 0.000 14/08/1991 . 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 [JI21 2CLEVE cac # 0.000 14/08/1991 3.500 LT 3.5000 1.000 UGL US PKT 002
T820 [JI21 ACET cac # 0.000 14/08/1991 8.000 LT 8.0000 1.000 UGL U8 PKT 002
T820 [JI21 ACRYLO cac # 0.000 14/08/1991 8.400 LT 8.4000 1.000 UGL U8 PKT 002
T820 UM21 8ROCLM cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 C130CP cac # 0.000 14/08/1991 R 5.000 NO * 1.000 UGL U8 PKT 002
T820 UM21 C2AVE cac # 0.000 14/08/1991 R 10.000 NO * 1.000 UGL U8 PKT 002
T820 UM21 C2H3CL cac # 0.000 14/08/1991 12.000 LT 12.0000 1.000 UGL U8 PICT 1 002
T820 [JI21 C2H5CL cac # 0.000 14/08/1991 8.000 LT 8.0000 1.000 UGL U8 PKT 002
T820 [JI21 C6H6 cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL US PKT 002
T820 [JI21 CCL3F CoC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL US PKT 002
T820 UM21 CCL4 cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 002
T820 UM21 C02CL2 COC # 0.000 14/08/1991 53.600 9.7000 1.000 UGl US PKT 002
T820 UM21 CH2Cl2 cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl US PKT 002
T820 UM21 CH38R COC # 0.000 14/08/1991 14.000 L1 14.0000 1.000 UGL US PKT 002
T820 [JI21 CH3Cl cac # 0.000 14/08/1991 1.200 LT 1.2000 1.000 UGl US PKT 002
T820 [JI21 CH8R3 cac # 0.000 14/08/1991 11.000 IT 11.0000 1.000 UGL US PKT 002
T820 [JI21 CHCL3 cac # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGL US PKT 002
T820 [JI21 CLC6H5 CoC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL· US PKT 002
T820 UM21 CS2 CoC # 0.000 14/08/1991 R 5.000 NO * 1.000 UGL US PKT 002
T820 [JI21 08RCLM cac # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGL· U8 PKT 002
T820 UM21 OCL8 cac # 0.000 14/08/1991 2.000 IT 2.0000 1.000 UGL US PKT 002
T820 UM21 ET8010 cac # 0.000 14/08/1991 61.500 1.0000 1.000 UGl US PKT 002
T820 UM21 ETC6H5 cac # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 002
T820 UM21 MEC6D8 CoC # 0.000 14/08/1991 57.000 1.0000 1.000 UGl U8 PKT 002
T820 UM21 MEC6H5 cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 002
T820 UM21 MEK COC # 0.000 14/08/1991 10.000 LT 10.0000 1.000 UGl U8 PKT 002
T820 UM21 MI8K cac # 0.000 14/08/1991 1.400 LT 1.4000 1.000 UGL U8 PKT 002
T820 UM21 MN8K COC # 0.000 14/08/1991 R 10.000 NO * 1.000 UGl U8 PKT 002
T820 UM21 STYR COC # 0.000 14/08/1991 R 5.000 NO * 1.000 UGL U8 PKT 002
T820 UM21 1130CP CoC # 0.000 14/08/1991 R 5.000 NO * 1.000 UGL U8 PKT 002
T820 [JI21 TCLEA COC # 0.000 14/08/1991 1.500 IT 1.5000 1.000 UGL U8 PKT 002
T820 UM21 TCLEE cac # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 TRCLE COC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 002
T820 UM21 XYlEN COC # 0.000 14/08/1991 2.000 LT 2.0000 . 1.000 UGL U8 PKT 002
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TB21 UM21 ll1TCE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 112TCE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 110CE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 009
TB21 UM21 110CLE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 009
TB21 UM21 120C04 CQC # 0.000 15/08/1991 49.500 1.0000 1.000 UGL· UB PKT 009
TB21 UM21 12DCE CQC # 0.000 15/08/1991 5.000 LT 5.0000 1.000 UGL UB PXT 009
TB21 UM21 120CLE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 12DCLP CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 130CLB CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL U8 PXT 009
TB21 UM21 130CP CQC # 0.000 15/08/1991 4.800 LT 4.8000 1.000 UGL UB PKT 009
TB21 UM21 130MB CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 009
TB21 UM21 2CLEVE CQC # 0.000 15/08/1991 3.500 LT 3.5000 1.000 UGL UB PKT 009
TB21 UM21 ACET CQC # 0.000 15/08/1991 8.000 LT 8.0000 1.000 UGL UB PXT 009
TB21 UM21 ACRYLO CQC # 0.000 15/08/1991 8.400 LT 8.4000 1.000 UGL UB PXT 009
TB21 uH21 8ROCLM CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 C130CP CQC # 0.000 15/08/1991 R 5.000 NO * 1.000 UGL UB PXT 009
TB21 UM21 C2AVE CQC # 0.000 15/08/1991 R 10.000 NO * 1.000 UGL UB PKT 009
TB21 UM21 C2H3CL CQC # 0.000 15/08/1991 12.000 LT 12.0000 1.000 UGL UB PKT \ 009
TB21 UM21 C2H5CL CQC # 0.000 15/08/1991 8.000 LT 8.0000 1.000 UGL UB PKT 009
TB21 UM21 C6H6 CQC # 0.000 15/08/1991 1.000 IT 1.0000 1.000 UGl UB PKT 009
TB21 UM21 CCL3F CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGl UB PKT 009
TB21 UM21 CCl4 CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UM21 C02Cl2 CQC # 0.000 15/08/1991 51.500 9.7000 1.000 UGL U8 PKT 009
TB21 UM21 CH2CL2 CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGl U8 PXT 009
TB21 UM21 CH3BR CQC # 0.000 15/08/1991 14.000 LT 14.0000 1.000 UGl UB PXT 009
TB21 UM21 CH3CL CQC # 0.000 15/08/1991 1.200 LT 1.2000 1.000 UGL UB PXT 009
TB21 UM21 CHBR3 CQC # 0.000 15/08/1991 11.000 LT 11.0000 1.000 UGl UB PKT 009
TB21 UM21 CHCLl CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 009
TB21 UM21 CLC6H5 CQC # 0.000 15/08/1991 1.000 IT 1.0000 1.000 UGL UB PKT 009
TB21 UM21 CS2 CQC # 0.000 15/08/1991 R 5.000 NO * 1.000 UGl UB PXT 009
TB21 UM21 OBRCLM CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 009
TB21 UM21 OCLB CQC # 0.000 15/08/1991 2.000 LT 2.0000 1.000 UGL UB PXT 009
TB21 UM21 ETB010 CQC # 0.000 15/08/1991 50.100 1.0000 1.000 UGL UB PXT 009
TB21 UM21 ETC6H5 CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 009
TB21 UH21 MEC6D8 CQC. # 0.000 15/08/1991 47.000 1.0000 1.000 UGL UB PKT 009
TB21 UH21 MEC6H5 CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 009
T821 UM21 MEX CQC # 0.000 15/08/1991 10.000 IT 10.0000 1.000 UGL UB PKT 009
T821 lJi21 MIBK CQC # 0.000 15/08/1991 1.400 IT 1.4000 1.000 UGL UB PKT 009
T821 UM21 MNBK CQC # 0.000 15/08/1991 R 10.000 NO * 1.000 UGL UB PKT 009
TB21 UH21 STYR CQC # 0.000 15/08/1991 R 5.000 NO * 1.000 UGL UB PKT 009
T821 UH21 T130CP CQC # 0.000 15/08/1991 R 5.000 NO * 1.000 UGL U8 PKT 009
T821 UH21 TCLEA CQC # 0.000 15/08/1991 1.500 LT 1.5000 1.000 UGL UB PXT 009
T821 UH21 TClEE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 009
TB21 UH21 TRCLE CQC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 009
T821 UM21 XYLEN CQC # 0.000 15/08/1991 2.000 LT 2.0000 1.000 UGl. UB PKT 009
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T822 UM21 l11TCE CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 112TCE CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 110CE CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 110ClE CQC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 120C04 CQC #0.000 14/08/1991 49.500 1.0000 1.000 UGl U8 PKT 005
T822 UM21 120CE CQC # 0;000 14/08/1991 5.000 LT 5.0000 1.000 UGL U8 PKT 005
T822 UM21 120CLE CQC # 0.000 14/08/1991 1.000 LT1.0000 1.000 UGl U8 PKT 005
T822 UM21 120ClP CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 130CL8 CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 130CP CQC # 0.000 14/08/1991 4.800 LT 4.8000 1.000 UGl U8 PKT 005
T822 UM21 130M8 CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 005
T822 UM21 2CLEVE CQC # 0.000 14/08/1991 3.500 LT 3.5000 1.000 UGL U8 PKT 005
T822 UM21 ACET CQC # 0.000 . 14/08/1991 8.000 LT 8.0000 1.000 UGl U8 PKT 005
T822 UM21 ACRYLO CQC # 0.000 14/08/1991 8.400 LT 8.4000 1.000 UGl U8 PKT 005
T822 UM21 8ROCLM CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 005
T822 UM21 Cl30CP CQC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl U8 PKT 005
T822 UM21 C2AVE CQC # 0.000 14/08/1991 R 10.000 NO • 1.000 UGl US PKT 005
T822 UM21 C2H3Cl CQC # 0.000 14/08/1991 12.000 LT 12.0000 1.000 UGl U8 PKT' 005
T822 UM21 C2H5CL CQC # 0.000 14/08/1991 8.000 LT 8.0000 1.000 UGl US PKT 005
T822 UM21 C6H6 CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 CCL3F CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 CCL4 CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 C02Cl2 CQC # 0.000 14/08/1991 52.600 9.7000 1.000 UGl U8 PKT 005
T822 UM21 CH2CL2 CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 CH38R CQC # 0.000 14/08/1991 14.000 LT 14.0000 1.000 UGl U8 PKT 005
T822 UM21 CH3CL CQC # 0.000 14/08/1991 1.200 LT 1.2000 1.000 UGl U8 PKT 005
T822 UM21 CH8R3 CQC # 0.000 14/08/1991 11.000 IT 11.0000 1.000 UGl U8 PKT 005
T822 UM21 CHCL3 CQC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 CLC6H5 CQC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 CS2 CQC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl U8 PKT 005
T822 UM21 08RClM CQC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl US PKT 005
T822 UM21 OCl8 CQC # O~OOO 14/08/1991 2.000 IT 2.0000 1.000 UGl U8 PKT 005
T822 UM21 ET8010 CQC # 0.000 14/08/1991 52.100 1.0000 1.000 UGl U8 PKT 005
T822 UM21 ETC6H5 CQC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 MEC608 CQC # 0.000 14/08/1991 49.000 1.0000· 1.000 UGl U8 PKT 005
T822 UM21 MEC6H5 COC # 0.000 14/08/1991 1.000 IT 1.0000 1.000 UGl U8 PKT 005
T822 UM21 MEK COC # 0.000 14/08/1991 10.000 LT 10.0000 1.000 UGl U8 PKT 005
T822 UM21 MI8K COC # 0.000 14/08/1991 1.400 LT 1.4000 1.000 UGl U8 PKT 005
T822 UM21 MN8K CQC # 0.000 14/08/1991 R 10.000 NO • 1.000 UGl U8 PKT 005
T822 UM21 STYR CQC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGl U8 PKT 005
T822 . UM21 Tl30CP CQC # 0.000 14/08/1991 R 5.000 NO • 1.000 UGL U8 PKT 005
T822 UM21 TClEA CQC # 0.000 14/08/1991 1.500 IT 1.5000 1.000 UGl U8 PKT 005
T822 UM21 TCLEE CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 005
T822 UM21 TRCLE CQC # 0.000 14/08/1991 1.000 LT 1.0000 1.000 UGL U8 PKT 005
T822 UM21 XYLEN COC # 0.000 14/08/1991 2.000 LT 2.0000 1.000 UGL U8 PKT 005



+--------+------+------+------+------+----------~+---- ------+-----------+------+--------.---+------+-------- --+-----------+------+------+-~----+------+

1f_Sl'lIplelmeth Itest_" Imedia_1 s i te_t Idepth Isite_id Is__date Ii_.s_c Ivalue lmeas_blcrl Idi I_fact luni t~mllab Ilot 1s__" I
+--------+-----~+------+------+------+-----------+---- ------+-----------+------+-----------+------+----------+-----------+------+------+------+------+

TS23 UM21 ll1TCE COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL U8 PNK 002
TS23 UM21 112TCE COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL. U8 PNK 002
TS23 UM21 110CE COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL US PNK 002
TS23 UM21 110CLE COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL US PNK 002
TS23 UM21 120C04 COC # 0.000 21/08/1991 55.400 1.0000 1.000 UGL US PNK 002
TS23 UM21 120CE COC # 0.000 21/08/1991 5.000 LT 5.0000 1.000 UGL us PNK 002
TS23 UM21 120CLE COC· # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 120CLP COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 130CLS COC # 0.000 21/08/1991 1.330 1.0000 1.000 UGL us PNK 002
TS23 UM21 130CP COC # 0.000 21/08/1991 4.800 LT 4.8000 1.000 UGL us PNK 002
TS23 UM21 130MS COC # 0.000 21/08/1991 1.610 1.0000 1.000 UGL us PNK 002
TS23 UM21 2CLEVE COC # 0.000 21/08/1991 3.500 LT 3.5000 1.000 UGL us PNK 002
TS23 UM21 ACET COC # 0.000 21/08/1991 8.000 LT 8.0000 1.000 UGL us PNK 002
TS23 UM21 ACRYLO COC # 0.000 21/08/1991 8.400 LT 8.4000 1.000 UGL . us PNK 002
TS23 UM21 SROCLM COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 Cl3DCP COC # 0.000 21/08/1991 R 5.000 NO * 1.000 UGL US PNK 002
TS23 UM21 C2AVE COC # 0.000 21/08/1991 R 10.000 NO • 1.000 UGL US PNK 002
TS23 UM21 C2H3CL COC # 0.000 21/08/1991 12.000 LT 12.0000 1.000 UGL us PHI( \ 002
TS23 UM21 C2H5CL COC # 0.000 21/08/1991 8.000 LT 8.0000 1.000 UGL us PNK 002
TS23 UM21 C6H6 COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 CCL3F COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 CCL4 COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TB23 UM21 C02CL2 COC # 0.000 21/08/1991 59.000 9.7000 1.000 UGL us PNK 002
TS23 UM21 CH2CL2 COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 CH3SR COC # 0.000 21/08/1991 14.000 LT 14.0000 1.000 UGL us PNK 002
TS23 UM21 CH3CL COC # 0.000 21/08/1991 3.300 1.2000 1.000 UGL us PNK 002
TS23 UM21 CHSR3 COC # 0.000 21/08/1991 11.000 LT 11.0000 1.000 UGL us PNK 002
TB23 UM21 CHCL3 COC # 0.000 21/08/1991 1.100 1.0000 1.000 UGL us PNK 002
TS23 UM21 CLC6H5 COC # 0.000 21/08/1991 1.350 1.0000 1.000 UGL us PNK 002
TS23 lJM21 CS2 COC # 0.000 21/08/1991 R 5.000 NO * 1.000 UGL US PNK 002
TS23 UM21 OSRCLM COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL U8 PNK 002
TS23 UM21 OCLS COC # 0.000 21/08/1991 2.000 LT 2.0000 1.000 UGL us PNK 002
TS23 UM21 ETS010 COC # 0.000 . 21/08/1991 65.700 1.0000 1.000 UGL US PNK 002
TS23 UM21 ETC6H5 COC # 0.000 21/08/1991 1. 700 1.0000 1.000 UGL us PNK 002
TS23 UM21 MEC6D8 COC # 0.000 21/08/1991 63.000 1.0000 1.000 UGL us PNK 002
TS23 UM21 MEC6H5 COC # 0.000 21/08/1991 1.300 1.0000 1.000 UGL us PNK 002
TS23 UM21 MEK COC # 0.000 21/08/1991 10.000 LT 10.0000 1.000 UGL U8 PNK 002
TS23 UM21 MISK COC # 0.000 21/08/1991 1.400 LT 1.4000 1.000 UGL us PNK 002
TS23 UM21 MNSK COC # 0.000 21/08/1991 R 10.000 NO * 1.000 UGL US PNK 002
TS23 UM21 STYR COC # 0.000 21/08/1991 R 5.000 NO * 1.000 UGL US PNK 002
TS23 UM21 Tl3DCP COC # 0.000 21/08/1991 R 5.000 NO * 1.000 UGL US PNK 002
TS23 UM21 TCLEA COC # 0.000 21/08/1991 1.500 LT 1.5000 1.000 UGL us PNK 002
TS23 UM21 TCLEE COC # 0.000 21/08/1991 1.390 1.0000 1.000 UGL us PNK 002
TS23 UM21 TRCLE COC # 0.000 21/08/1991 1.000 LT 1.0000 1.000 UGL us PNK 002
TS23 UM21 XYLEN COC # 0.000 21/08/1991 3.070 2.0000 1.000 UGL .US PNK 002
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TB24 UM21 ll1TCE CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 Il1TCE CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 112TCE CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 112TCE CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 nOCE CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UH21 110CE CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UH21 110CLE CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 110CLE CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
T824 UM21 120C04 CDC # 0.000 15/08/1991 49.500 1.0000 1.000 UGL U8 PKT 008
TB24 UM21 120C04 COC # 0.000 22/08/1991 49.500 1.0000 1.000 UGL UB PNK 006
TB24 UM21 120CE CDC # 0.000 15/08/1991 5.000 LT 5.0000 1.000 UGL US PKT 008
TB24 UM21 120CE CDC # 0.000 22/08/1991 5.000 LT 5.0000 1.000 UGL UB PNK 006
TB24 UM21 120CLE COC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 1lOCLE CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 1lOCLP CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UH21 1lOCLP CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UH21 1lOCLB CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 1lOCLB CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 , UM21 130CP CDC # 0.000 15/08/1991 4.800 LT 4.8000 1.000 UGL UB PKT 008
TB24 UM21 130CP CDC # 0.000 22/08/1991 4.800 LT 4.8000 1.000 UGL UB PNK 006
TB24 UM21 130HB CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 130HB CDC # 0.000 22/08/1991 1.000 LT 1.0000 ' 1.000 UGL UB PNK 006
TB24 UM21 2CLEVE CDC # 0.000 15/08/1991 3.500 LT 3.5000 1.000 UGL UB PKT 008
TB24 UM21 2CLEVE CDC # 0.000 22/08/1991 3.500 LT 3.5000 1.000 UGL UB PNK 006
TB24 UH21 ACET CDC # 0.000 15/08/1991 8.000 LT 8.0000 1.000 UGL UB PKT 008
TB24 UH21 ACET COC # 0.000 22/08/1991 8.000 LT 8.0000 1.000 UGL UB PNK 006
TB24 UM21 ACRYLO COC # 0.000 15/08/1991 8.400 LT 8.4000 1.000 UGL UB PKT 008
TB24 UM21 ACRYLO CDC # 0.000 22/08/1991 8.400 LT 8.4000 1.000 UGL UB PNK 006
TB24 UM21 BROCLH CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 BROCLH CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 C130CP CDC # 0.000 15/08/1991 R 5.000 NO • 1.000 UGL UB PKT 008
TB24 UM21 C1lOCP CDC # 0.000 22/08/1991 R 5.000 NO • 1.000 UGL US PNK 006
TB24 UH21 C2AVE CDC # 0.000 15/08/1991 R 10.000 NO • 1.000 UGL UB PKT 008
TB24 UH21 C2AVE CDC # 0.000 22/08/1991 R 10.000 NO • 1.000 UGL UB PNK 006
1B24 UM21 C2H3CL CDC # 0.000 15/08/1991 12.000 LT 12.0000 1.000 UGL UB PKT 008
TB24 UH21 C2H3CL CDC # 0.000 22/08/1991 12.000 LT 12.0000 1.000 UGL UB PNK 006
TB24 UH21 C2H5CL CDC # 0.000 15/08/1991 8.000 LT 8.0000 1.000 UGL UB PKT 008
TB24 UM21 C2H5CL CDC # 0.000 22/08/1991 8.000 LT 8.0000 1.000 UGL UB PNK 006
TB24 UM21 C6H6 CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 C6H6 CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 CCL3F CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 CCL3F CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UM21 CCL4 CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 CCL4 CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
1B24 UM21 C02CL2 CDC # 0.000 15/08/1991 54.700 9.7000 1.000 UGL UB PKT 008
TB24 UM21 C02CL2 CDC # 0.000 22/08/1991 51.500 9.7000 1.000 UGL UB PNK 006
TB24 UH21 CH2CL2 CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UM21 CH2CL2 CDC' # 0.000 22/08/1991 1.000 LT 1.0000 ' 1.000 UGL UB PNK 006
TB24 UH21 CH3BR CDC # 0.000 15/08/1991 14.000 LT 14.0000 1.000 UGL UB PKT 008
TB24 UH21 CH3BR CDC # 0.000 22/08/1991 14.000 LT 14.0000 1.000 UGL UB PNK 006
1B24 UH21 CH3CL CDC # 0.000 15/08/1991 1.200 LT 1.2000 1.000 UGL UB PKT 008
TB24 UH21 CH3CL CDC # 0.000 22/08/1991 2.730 1.2000 1.000 UGL UB PNK 006
TB24 UH21 CHBR3 CDC # 0.000 15/08/1991 11.000 IT 11.0000 1.000 UGL UB PKT 008
TB24 UH21 CHBR3 CDC # 0.000 22/08/1991 11.000 LT 11.0000 1.000 UGl UB PNK 006
TB24 UH21 CHCL3 CDC # 0.000 15/08/1991 1.000 IT 1.0000 . 1.000 UGL UB PKT 008
TB24 UH21 CHCL3 CDC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UH21 CLC6H5 CDC # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PKT 008
TB24 UH21 CLC6H5 CDC # 0.000 22/08/1·991 1.000 LT 1.0000 1.000 UGL UB PNK 006
TB24 UH21 C52 CDC # 0.000 15/08/1991 R 5.000 NO • 1.000 UGL UB PKT 008
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TB24 UM21 CS2 cac # 0.000 22/08/1991 R 5.000 NO * 1.000 UGL UB PNX 006
TB24 UM21 OBRCLM cac # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 008
T824 UM21 OBRCLM CQC # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL US PNX 006
TB24 UM21 OCLB cac # 0.000 15/08/1991 2.000 LT 2.0000 1.000 UGL UB PXT 008
TB24 UM21 OCLB cac # 0.000 22/08/1991 2.000 LT 2.0000 1.000 UGL UB PNX 006
TB24 UM21 ETB010 cac # 0.000 15/08/1991 53.200 1.0000 1.000 UGL UB PXT 008
TB24 UM21 ETB010 cac # 0.000 22/08/1991 53.200 1.0000 1.000 UGL UB PNX 006
TB24 UM21 ETC6H5 cac # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 008
T824 UM21 ETC6H5 cac # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNX 006
TB24 UM21 MEC608 cac # 0.000 15/08/1991 49.000 1.0000 1.000 UGL UB PXT 008
TB24 UM21 MEC608 cac # 0.000 22/08/1991 51.000 1.0000 1.000 UGL UB PNX 006
TB24 UM21 MEC6H5 cac # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 008
TB24 UM21 MEC6H5 cac # 0.000. 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNX 006
TB24 UM21 MEX cac # 0.000 15/08/1991 10.000 LT 10.0000 1.000 UGL UB PXT 008
TB24 UM21 MEX cac # 0.000 22/08/1991 10.000 LT 10.0000 1.000 UGL UB PNX 006
TB24 UM21 MIBX cac # 0.000 15/08/1991 1.400 LT 1.4000 1.000 UGL . UB PXT 008
TB24 UM21 MIBX cac # 0.000 22/08/1991 1.400 LT 1.4000 1.000 UGL UB PNX 006
TB24 UM21 MNBX cac # 0.000 15/08/1991 R 10.000 NO * 1.000 UGL UB PKT , 008
TB24 UM21 MNBX cac # 0.000 22/08/1991 R 10.000 NO * 1.000 UGL UB PNX. 006
TB24 UM21 STYR cac # 0.000 15/08/1991 R 5.000 NO * 1.000 UGL UB PXT 008
TB24 UM21 STYR cac # 0.000 22/08/1991 R 5.000 NO * 1.000 UGL UB PNX 006
T824 UM21 T130CP cac # 0.000 15/08/1991 R 5.000 NO * 1.000 UGL UB PXT 008
TB24 UM21 T130CP cac # 0.000 22/08/1991 R 5.000 NO * 1.000 UGL UB PNX 006
TB24 UM21 TCLEA cac # 0.000 15/08/1991 1.500 LT 1.5000 1.000 UGL UB PXT 008
TB24 UM21 TCLEA cac # 0.000 22/08/1991 1.500 LT 1.5000 1.000 UGL UB PNX 006
TB24 UM21 TCLEE cac # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 008
TB24 UM21 TCLEE cac # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNX 006
TB24 UM21 TRCLE cac # 0.000 15/08/1991 1.000 LT 1.0000 1.000 UGL UB PXT 008
TB24 UM21 TRCLE cac # 0.000 22/08/1991 1.000 LT 1.0000 1.000 UGL UB PNX 006
TB24 UM21 XYLEN cac # 0.000 15/08/1991 2.000 LT 2.0000 1.000 UGL UB PXT 008
TB24 UM21 XYLEN cac # 0.000 22/08/1991 2.000 LT 2.0000 1.000 UGL UB PNX 006
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TB25 UM21 lllTCE CQC # 0.000 22/08/1991' 1.000 IT 1.0000 1.000 UGl U8 PNK 008
TB25 UM21 112TCE CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 110CE CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 110ClE CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 120C04 CQC # 0.000 22/08/1991 50.500 1.0000 1.000 UGl UB PNK 008
TB25 UM21 120CE CQC # 0.000 22/08/1991 5.000 IT 5.0000 1.000 UGl UB PNK 008
TB25 UM21 120ClE CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 120ClP CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 130ClB CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 130CP CQC # '0.000 22/08/1991 4.800 IT 4.8000 1.000 UGl. UB PNK 008
TB25 UM21 130MB CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 2ClEVE CQC # 0.000 22/08/1991 3.500 IT 3.5000 1.000 UGl UB PNK 008
TB25 UM21 ACET CQC. # 0.000 22/08/1991 8.000 IT 8.0000 1.000 UGl UB PNK 008
TB25 UM21 ACRYlO CQC # 0.000 22/08/1991 8.400 IT 8.4000 1.000 UGl UB PNK 008
TB25 UM21 BROClM CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 C130CP CQC # 0.000 . 22/08/1991 R 5.000 NO * 1.000 UGl UB PNK 008
TB25 UM21 C2AVE CQC # 0.000 22/08fl991 R 10.000 NO * 1.000 UGl UB PNK 008
TB25 UM21 C2H3Cl CQC # 0.000 22/08/1991 12.000 IT 12.0000 1.000 UGl U8 PNK' 008
TB25 UM21 C2H5Cl CQC # 0.000 22/08/1991 8.000 IT 8.0000 1.000 UGl UB PNK 008
T825 UM21 C6H6 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 CCl3F CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 CCl4 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 . UM21 C02Cl2 CQC # 0.000 22/08/1991 52.600 9.7000 1.000 UGL UB PNK 008
TB25 UM21 CH2Cl2 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 CH3BR CQC # 0.000 22/08/1991 14.000 IT 14.0000 1.000 UGl UB PNK 008
TB25 UM21 CH3Cl CQC # 0.000 22/08/1991 1.200 IT 1.2000 1.000 UGl UB PNK 008
TB25 UM21 CHBR3 CQC # 0.000 22/08/1991 11.000 IT 11.0000 1.000 UGl UB PNK 008
TB25 UM21 CHCl3 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 ClC6H5 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 CS2 CQC . # 0.000 22/08/1991 R 5.000 NO * 1.000 UGl' UB PNK 008
TB25 UM21 OBRClM CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 OClB CQC # 0.000 22/08/1991 2.000 IT 2.0000 1.000 UGl UB PNK 008
TB25 UM21 ETB010 CQC # 0.000 22/08/1991 53.200 1.0000 1.000 UGl UB PNK 008
TB25 UM21 ETC6H5 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 MEC608 CQC # 0.000 22/08/1991 51.000 1.0000 1.000 UGl. US PNK 008
TB25 UM21 MEC6H5 CQC # 0.000 22/08/1991 1.000 IT 1.0000 1.000 UGl US PNK 008
TB25 UM21 MEK CQC # 0.000 22/08/1991 10.000 IT 10.0000 1.000 UGl US PNK 008
TB25 UM21 MIBK CQC # 0.000 22/08/1991 1.400 IT 1.4000 1.000 UGl UB PNK 008
TB25 UM21 MNBK CQC # 0.000 22/08fl991 R 10.000 NO * 1.000 UGl UB PNK 008
TB25 UM21 STYR CQC # 0.000 22/08/1991 R 5.000 NO * 1.000 UGl UB PNK 008
TB25 UM21 Tl30CP CQC # 0.000 22f08/1991 R 5.000 NO * 1.000 UGl UB PNK 008
TB25 UM21 TClEA CQC # 0.000 22f08fl991 1.500 IT 1.5000 1.000 UGl UB PNK 008
TB25 UM21 TClEE CQC # 0.000 22f08fl991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 TRClE CQC # 0.000 22/06fl991 1.000 IT 1.0000 1.000 UGl UB PNK 008
TB25 UM21 XYlEN CQC # 0.000 22/08fl991 2.000 IT 2.0000 1.000 UGl UB PNK 008
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TB26 lJM21 ll1TCE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 112TCE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 110CE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26· UM21 110CLE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.0.00 UGL US POF 005
TB26 UM21 120C04 cac # 0.000 23/08/1991 47.500 1.0000 1.000 UGL UB POF 005
TB26 UM21 120CE cac # 0,000 23/08/1991 5.000 LT 5.0000 1.000 UGL UB POF 005
TB26 UM21 120CLE cae # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 120CLP cac # 0.000 23/08/1991 1.000 LT 1.0000 LOOO UGL UB POF 005
TB26 UM21 130CLB cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 130CP cac # 0.000 23/08/1991 4.800 LT 4.8000 1.000 UGL UB POF DDS
TB26 UM21 130MB cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 2CLEVE cac # 0.000 23/08/1991 3.500 LT 3.5000 1.000 UGL UB POF 005
TB26 UM21 ACET cac # 0.000 23/08/1991 8.000 LT 8.0000 1.000 UGL UB POF 005
TB26 lJM21 ACRYLO cac # 0.000 23/08/1991 8.400 LT 8.4000 1.000 UGL UB POF 005
TB26 UM21 BROCLM cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 C130CP cac # 0.000 23/08/1991 R 5.000 NO * 1.000 UGL UB POF 005
TB26 lJM21 C2AVE cac # 0.000 23/08/1991 R 10.000 NO * 1.000 UGL UB PDF 005
TB26 UH21 C2H3CL cac # 0.000 23/08/1991 12.000 LT 12.0000 1.000 .UGL US POF i 005
T826 UH21 C2H5CL cac # 0.000 23/08/1991 8.000 LT 8.0000 1.000 UGL U8 POF 005
TB26 UH21 C6H6 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 CCL3F cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 CCL4 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 C02CL2 cac # 0.000 23/08/1991 48.300 9.7000 1.000 UGL UB POF 005
TB26 UH21 CH2CL2 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL US POF 005
TB26 UH21 CH3BR cac # 0.000 23/08/1991 14.000 LT 14.0000 1.000 UGL UB POF 005
TB26 UH21 CH3CL cac # 0.000 23/08/1991 2.390 1.2000 1.000 UGL UB POF 005
TB26 UH21 CHBR3 cac # 0.000 23/08/1991 11.000 LT 11.0000 1.000 UGL UB POF 005
TB26 UH21 CHCL3 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 CLC6H5 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 CS2 cac # 0.000 23/08/1991 R 5.000 NO * 1.000 UGL UB POF 005
TB26 UH21 OBRCLM cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB PDF 005
TB26 UH21 OCLB cac # 0.000 23/08/1991 2.000 LT 2.0000 1.000 UGL UB POF 005
TB26 UM21 HOOl0 cac # 0.000 23/08/1991 53.200 1.0000 1.000 UGL UB POF 005
TB26 UH21 ETC6H5 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 MEC6D8 cac # 0.000 23/08/1991 50.000 1.0000 1.000 UGL UB POF 005
TB26 UH21 MEC6H5 cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 lJM21 MEK cac # 0.000 23/08/1991 10.000 LT 10.0000 1.000 UGL UB POF 005
TB26 UH21 MIBK cac # 0.000 23/08/1991 1.400 LT 1.4000 1.000 UGL UB PDF 005
TB26 UH21 MNBK cac # 0.000 23/08/1991 R 10.000 NO * 1.000 UGL UB POF 005
TB26 UH21 STYR cac # 0.000 23/08/1991 R 5.000 NO * 1.000 UGL UB POF 005
TB26 UH21 T130CP cac # 0.000 23/08/1991 R 5.000 NO * 1.000 UGL UB POF 005
TB26 UH21 TCLEA cac # 0.000 23/08/1991 1.500 LT 1.5000 1.000 UGL UB . POF 005
TB26 UM21 TCLEE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UM21 TRCLE cac # 0.000 23/08/1991 1.000 LT 1.0000 1.000 UGL UB POF 005
TB26 UH21 XYLEN cac # 0.000 23/08/1991 2.000 LT 2.0000 1.000 UGL U8 POF 005



APPENDIX C

GENERALIZED BEDROCK STRATIGRAPHY
IAAP MONITORING WELL SUMMARY

AVAILABLE BORING LOGS
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Iowa A.A.P. 05/18/~.

CDM:EnvlronmentaL Data Manager 2:39 PM
Version 3.02.00

IMP MONITORING.IIELL SUllHARY

Top. of Bottom of
CClq)LetionGrO<l'ld TOC Screen SCreen Primary

FaciLity 10 ELevation Elevation WeL l Depth (Oepth) (Oepth) Aquifer Di8llM!ter Prime Co Date_...... _.. _-- ... _•....•••...•••...••.....••• ........ ......... ........ ....•....• ........_---- •.. ....._._ ..
OA-Ol 673.00 675.70 21 11.00 20.60 LIMESTON 4.0 USACOE 07/18/1984
OA-02 678.00 680.70 25 15.00 24.50LIMESTON 4.0 USACOE 07/23/1984
OM-l 729.00 n8.39 16 5.00 15.00 LOESS/TI 4.0 OAMES &MOORE 10/12/1989
OM-l0 n8.60 n7.56 17 5.30 15·.30 LOESS/TI 4.0 DAMES &MOORE 10/12/1989
OM-2 729.00 n8.12 38 30.00 35.00 TILL 4.0 DAMES &MOORE 10/26/1989
OM-3 728.80 n7.8O 55 50.00 .55.00 TILL 4.0 OAMES &MOORE
OM-4 729.10 n8.70 17 5.00 15.00 LOESS/TI 4.0 DAMES &MOORE 10/12/1989
OM'5 729.10 n8.70 38 30.00 U:88mt 4.0 DAMES &MOORE 10/26/1989
OM-6 729.10 n8.50 58 48.00 4.0 DAMES &MOORE 10/27/1989
OM·7 729.40 n8.8O 18 5.00 .15.00 LOESS/TI 4.0 DAMES &MOORE 10/11/1989
OM-8 n8.8O n8.23 15 5.00 15.00 LOESS/TI 4.0 DAMES &MOORE 10/11/1989
OM-9 729.00 n8.43 17 5.00 15.00 LOESS/TI 4.0 DAMES &MOORE 10/11/1989
EOA-Ol 692.10 694.80 26 16.00 25.80 LOESS/ll 4.0 USACOE 07/12/1984
EOA-02 671.20 673.50 27 17.80 27.40 LIMESTON 4.0 USACOE 07/11/1984
EOA-03 674.10 676.80 37 28.00 37.60 TlLL/LS 4.0 USACOE 07/10/1984
EOA-04 682.70 685.30 19 9.40 18.40 LOESS/TI 4.0 USACDE 06/29/1984
G·l 716.20 719.70 20 10.00 20.00 LOESS/T I 4.0 SOIL TESTING. 02/17/1981
G-l0 677.00 680.60 24 14.00 24.00 DOLOMITE 4.0 SOIL TESTING 03/16/1981
G·ll 691.70 695.10 37 26.00 36.00 DOLOMITE 4.0 SOIL TESTING 03/13/1981
G-12 663.50 666.30 20 9.50 19.50 LOESS/TI 4.0 SOIL TESTING 03/02/1981
G·13 647.10 650.00 30 18.50 28.50 LlMESTON 4.0 SOIL TESTING 03/04/1981
G-14 676.00 678.40 38 26.00 36.00 TILL 4.0 SOIL TESTING 02/24/1981
G-15 656.30 659.80 18 6.50 16.50 TILL 4.0 SOIL TESTING 03/10/1981
G·16 693.60 696.10 20 10.00 20.00 LOESS/TI 4.0 SOIL TESTING 02/20/1981
G·17 681.20 683.80 20 9.00 19.00 LOESS/TI 4.0 SOIL TESTING 03/03/1981
G-18 680.20 682.60 20 9.00 19.00 LOESS/TI 4.0 SOIL TESTING 03/03/1981
G'19 680.30 683.00 20 9.50 19.SO LOESS/TI 4.0 SOIL TESTING 03/02/1981
G·2 718.10 nO.50 18 8.00 18.00 LOESS/TI 4.0 SOIL TESTING 02/27/1981
G·20 683.20 685.70 20 9.00 19.00 LOESS/TI 4.0 SOIL TESTING 03/02/1981
G-21 537.90 540.90 18 7.00 17.00 ALLUVIAL 4.0 SOIL TESTING 03/16/191"
G-22 679.20 681.90 42 32.00 42.00 TILL 4.0 SOIL TESTING 03/04/19,
G-23 669.30 672.00 20 9.00 19.00 LOESS/TI 4.0 SOIL TESTING 03/05/19.
G-24 599.50 602.30 17 6.00 16.00 LlMESTON 4.0 SOIL TESTING 03/17/1981
G-25 628.40 631.20 81 71.00 81.00 TILL 4.0 SOIL TESTING 03/19/1981
G-26 656.60 659.70 100 90.00 100.00 TILL 4.0 SOIL TESTING 03/21/1981
G·27 663.00 665.90 24 14.00 24.00 LOESS/TI 4.0 SOIL TESTING 03/19/1981
G·28 674.70 678.00 20 10.00 20.00 LOESS/TI 4.0 SOIL TESTING 03/19/1981
G-29 681.80 684.10 20 8.00 18.00 LOESS/TI 4.0 SOIL TESTING 02/27/1981
G·3 684.40 686.90 30 20.50 30.50 LOESS/TI 4.0 SOIL TESTING 02/18/1981
G·30 652.10 654.90 17 7.00 17.00 LlMESTON 4.0 SOIL TESTING 02/26/1981
G-31 666.80 669.50 16 5.50 15.50 LOESS/TI 4.0 SOIL TESTING 03/21/1981
G-4 706.00 708.30 26 16.00 26.00 LOESS/TI 4.0 SOIL TESTING 02/24/1981
G-40 682.30 684.30 83 73.25 83.25 TILL 4.0 BATELLE 11/17/1983
G·41 682.10 684.20 22 9.80 19.80 LOESS/TI 4.0 BATELLE 11/15/1983
G·42 683.20 685.20 77 66.50 76.50 TILL 4.0 BATELLE 11/23/1983
G-43 683.10 685.60 42 32.10 42.10 TILL 4.0 BATELLE 11/28/1983
G-44 679.70 681.90 80 68.00 78.00 TILL 4.0 BATELLE 12/09/1983
G·45 679.50 681.50 40 30.00 40.00 TILL 4.0 BATELLE 11/15/1983
G·46 678.30 680.50 68 58.00 68.00 TILL 4.0 BATELLE 11/15/1983
G·47 678.60 680.60 26 16.00 .26.00 LOESS/TI 4.0 BATELLE 11/15/1983
G-48 681.60 684.19 31 20.41 30.42 TILL 4.0 DAMES &MOORE 09/25/1987
G-49 n1.30 • 723.60 32 19.49 29.50 TILL 4.0 DAMES &MOORE 09/08/1987
G-5 689.10 692.20 SO 40.00 50.00 TILL 4.0 SOIL TESING 02/20/1981
G-50 644.30 646.99 82 76.21 81.20 LlMESTON 4.0 OAMES &MOORE 10/09/1987
G·51 644.30 646.66 16 10.20 15.00 TILL 4.0 DAMES &MOORE 10/05/1987
G-52 634.80 637.26 39 31.66 36.65 LlMESTON 4.0 OAMES &MOORE 09/24/1987
G·53 634.60 637.00 11 5.00 10.00 ALLUVIAL 4.0 OAMES &MOORE 09/17/1987
G·54 611.60 614.39 65 59.22 64.21 LlMESTON 4.0 DAMES &MOORE 10/01/1987
G-55 611.10 613.n 16 10.30 15.32 ALLUVIAL 4.0 DAMES &MOORE 09/21/1987
G-56 680.10 682.13 31 18.50 28.51 LOESS/TI 4.0 DAMES &MOORE 09/03/1987
G·57 680.60 682.54 31 19.95 29.96 LOESS/TI 4.0 DAMES &MOORE . 09/09/1987
G-58 680.20 683.05 31 20.11 30.08 LOESS/TI 4.0 DAMES &MOORE 09/11/1987
G-6 700.20 703.20 28 17.00 27.00 LOESS/TI· 4.0 SOIL TESTING 02/19/1981
G-7 692.60 695.40 42 32.00 42.00 TILL 4.0 SOIL TESTING 02/23/1981
G-8 611.10 614.50 16 5.00 15.00 TILL 4.0 SOIL TESTING 03/12/1981
G-9 692.40 695.10 28 16.50 26.50 TILL 4.0 SOIL TESTING 02/26/1981
GZ·l 682.10 685.80 51 40;00 50.00 TILL 4.0 SCS ENGINEERS 12/03/1980
GZ-2 670.70 673.70 30 20.00 30.00 TILL 4.0 SCS ENGINEERS 12/22/1980
GZ-2A 671.00 673.90 10 5.00 10.00 LOESS/TI 4.0 SCS ENGINEERS 12/22/1980
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GZ-3 677.60 680.70 50 36.00

~:gg mt 4.0 SCS ENGINEERS 12/04/1980
GZ-6 683.50 687.30 54 39.00 4.0 SCS ENGINEERS 12/02/1980
GZ2-01 722.70 725.40 58 44.00 54.00 TILL 4.0 SCS ENGINEERS 11125/1980
GZ2-02 698.40 698.60 30 20.00 30.00 LOESS/TI 4.0 SCS ENGINEERS 12/11/1980
GZ2-18 712.40 716.00 50 40.00 50.00 TILL 4.0 SCS ENGINEERS 12/10/1980
GZ2-1eA 712.50 716.90 10 5.00 10.00 LOESS 4.0 SCS ENGINEERS 12/10/1980
GZ2-19 712.60 715.90 50 40.00 50.00 TILL . 4.0 SCS ENGINEERS 12/11/1980
G23-01 723.60 726.40 21 9.00 19.00 LOESS 4.0 SCS ENGINEERS 12/05/1980
G23-02 723.90 727.10 10 3.00

1~:gg t~~~
4.0 SCS ENGINEERS 12/05/1980

G23-03 720.90 722.10 13 5.50 4.0 SCS ENGINEERS 12/09/1980
G23-04 720.90 725.40 28 18.00 28.00 LOESS/TI 4.0 SCS ENGINEERS 12/12/1980
G23-05 722.20 725.80 20 8.50 18.50 LOESSITI 4.0 SCS ENGINEERS 12/09/1980
PW-l 712.00 ? 456 0.00 ll.OO BEDROCK 6.0 WELL 02/01/1942
PW'2 . 699.00 ? 91 0.00 0.00 BEDROCK 6.0 WELL 02/01/1942
PW-3 717.00 ? 497 0.00 0.00 BEDROCK 6.0 WELL 02/02/1942
PW-4 726.00 ? 1198 0.00 0.00 BEOROCK . 6.0 WELL 02/01/1942
PW-5 ? ? 300 0.00 0.00 BEDROCK 6.0 WELL 11/01/1973
PW'6 667.00 ? ? 0.00 0.00 BEDROCK 0.0 WELL
RFA-031 ? ? ? 0.00 0.00 0.0
SL-81 678.81 681.14 11 5.51 10.50 ALLWIAL 2.0 DANES &MOOIlE 10/19/1987
SL-87 673.29 674.73 II 6.50 11.52 TILL 2.0 OAMES &MOOIlE 10120/1987
SL'91 672.40 673.82 11 6.50 11.52 TILL 2.0 OANES &MOOIlE
T·Ol 710.90 712.74 35 25.00 35.00 TILL 4.0 TERRACON 05125/1988
T-02 710.80 713.37 35 25.00 35.00 TILL 4.0 TERRACON (16/24/1988
T-03 710.30 713.15 35 25.00 35.00 TILL 4.0 TERRACON 04/19/1988
T·04 704.00 7(16.56 40 30.00 40.00 TILL 4.0 TERRACON 06/24/1988
T-05 707.10 709.71 40 30.00 40.00 TILL 4.0 TERRACON (16/24/1988
T-06 710.60 713.00 129 118.50 128.50 WARSAW F 2.0 TERRACON 06124/1988
T-07 710.20 712.75 130 120.00 130.00 WARSAW F 2.0 TERRACON 05/12/1988
T-08 705.70 708.32 128 117.50 127.50 WARSAW F 2.0 TERRACON 06124/1988
T·09 701.00 703.40 137 127.00 137.00 WARSAW F 2.0 TERRACON 06/24/1988
T-l0 722.50 725.10 25 14.00 24.50 LOESS/TI 4.0 TERRACON 04/15/1988
T-l1 722.30 724.59 70 60.00 70.00 TILL 4.0 TERRACON 04/15/1988
T'12 722.60 725.23 121 111.00 121.00 WARSAW F 2.0 TERRACON 05/12/1988
T·13 717.40 719.93 30 20.00 30.00 TILL 4.0 TERRACON (16/24/1988
T-14 717.20 719.79 70 60.00 70.00 TILL 4.0 TERRACON 05124/1988
T-15 717.30 719.80 107 96.50 1(16.50 WARSAW F 2.0 TERRACON 08/04/1988
T·16 715.20 717.82 20 10.00 20.00 TILL 4.0 TERRACON 05/12/1988
T-17 715.20 717.76 70 60.00 70.00 TILL 4.0 TERRACON (16/24/1988
T·18 715.00 717.56 115 100.00 115.00 WARSAW F 2.0 TERRACON (16/24/1988
T-19 714.60 717.24 20 10.00 20.00 LOESS/TI 4.0 TERRACON 05/12/1988
T-20 714.30 717.08 70 60.00 70.00 TILL 4.0 TERRACON 05/12/1988
T-21 714.40 717.06 121 111.00 121.00 WARSAW F 2.0 TERRACON 05/12/1988
T-22 713.30 715.78 25 15.00 25.00 LOESS/TI 4.0 TERRACON 04/19/1988
T-23 713.10 715.73 70 60.00 70.00 TILL 4.0 TERRACON 04/19/1988
T-24 713.40 715.80 125 115.00 125.00 WARSAW F 2.0 TERRACON 04/19/1988
T-25 712.80 715.59 20 10.00 20.00 LOESS/TI 4.0 TERRACON 05/12/1988
T-26 713.10 715.63 70 60.00 70.00 TILL 4.0 TERRACON 05/12/1988
T·27 713.50 715.78 140 130.00 140.00 WARSAW F 2.0 TERRACON 05/12/1988
T-28 713.60 715.89 20 10.00 20.00 LOESS/TI 4.0 TERRACON 05/12/1988
T-29 713.60 715.86 70 60.00 70.00 TILL 4.0 TERRACON 05/12/1988
T-30 713.80 716.21 149 139.00 149.00 WARSAW F 2.0 TERRACON 05/12/1988
T-31 713.00 715.44 20 10.00 20.00 LOESS/TI 4.0 TERRACON 05/12/1988
T-32 712.70 715.37 70 60.00 70.00 TILL 4.0 TERRACON 05/12/1988
T·33 713.40 7T5.6O 139 128.50 138.50 WARSAW F 2.0 TERRACON 08/04/1988
T·34 712.50 71.5.21 20 10.00 20.00 LOESS/TI 4.0 TERRACON 06/24/1988
T·35 712.50 71.5.23 70 60.00 70.00 TILL 4.0 TERRACON 06/24/1988
T-36 712.30 715.14 160 149.50 159.50 WARSAW F 2.0 TERRACON 06/24/1988
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T1'Jl,;c. 3
IMP SUPPLY WELLS INFORMATION

Approximate Groundsurface
elevation (in feet MSL)

Approximate bedrock
elevation (in feet MSL)

Well No. 1
500-165-1

at Powerhouse
Area

712

607

Well No. 2( l)
500-165-2

East of Primer
Line

699

614

Well No.3
500-165-3

East of Fuze
Line

717

602

Well No. 4
500-165-4
Northeast
Yard J

726

589

183 feet of
Keokuk and
Burlington
Limestones

Uppermost bedrock
formation description rive feet of

shale over 31 feet
of Keokuk Limestone

Ten feet of shale
over 179 feet of
Limestone
(assumed to be
Keokuk and
Burlington Limestone

194 feet of
Keokuk and
Burlington
Limestones

Bottom of well at
elevation (in feet MSL)

Non-cased elevations
(in feet, MSL)

Approximate formation
interval not cased

Pump test result
(in gallons per minute)

-456

-118 to -456

Galena Limestone
to Saint Peters
Sandstone

400

-91

618 to -91

Keokuk Limestone
to Maquoketa
Limestone

50

-497

-137 to -497

Maquoketa Limestone
to (Unknown )( 2 )

400

-1198.5

-454 to -1198.5

Saint Peters
Sandstone to
st. Lawrence Dolomite

480

Total solids in
groundwater (in parts
per million)

3636 No test performed 3443 1184

(1) Well No.2 was unfinished as of date logs prepared (2;23/42).
(2) Elevation approximately corresponds to the St. Peters Sandstone elevation logged in Well No.4. That

elevation is logged as a limestone, however in ~' '1 No.3.
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Monitoring Wells, Io",a AAP

NORTH EAST ELEVATION

EDA-Ol 302514 2637594 694.6

EDA-02 301738 2637160 673.2

(. EDA-03 301516 2637405 676;5

EDA-04 302315 2638124 685.1

<.

DA-01

DA-02

..

290977

290470

2614121

2614960

675.5

680.5



D::PARTMEXT OF THE AR\1Y
Missou~i River Division, Corps of Engineers

Division Laborator:)'
O::laha, Neb~asl,a

Sheet 1 of 2

Table No. 4 - Su=ar"J' of Classification Tests

Project: Iowa AAP - 00/00 Grounds Monitoring Wells MRD Lab No. 84/276

Holes EDA-1 through EDA-4

j·;ot:e:· By \Oisual e::amina-:ion and classification) sa":lples net tested 'Ioierec: .cO::lparecl a~c grouped wit~ typical test s~ples as describecl below:

(a) Lean clay, CL. Dark brown. Tough at plastic limit. Similar to Sample ",
Hole EDA-1 (LL-46, PI-26).

(b) Fat clay, CH. Gray-brown. Tough at plastic limit. Similar to Sample 2,
Hole EDA-1 (LL-72, PI-54).

(c) I_ean r:lay, CL. Gray-brown. Tough at plastic limit. Similar ';0 Sample 4,
Hole EDA-1 (LL-40, PI-25).

(d) Lean clay, CL. Light brown. Medium tough at plastic limit. Similar to
Sample 6, Hole EDA-1 (LL-25, PI-12).

(e) Fat clay, CR. Light brow~. Tough at plastic limit. Similar to Sample 7,
Hole EDA-1 (LL-53, PI-37).

(f) Sandy clay, CL. Light brown. Fine to medium sand. Tough at plastic limit.
Similar to Sample 8, Hole EDA-1 (65% Fines, 35% sand; LL-37 , PI-24l.

{

(g) Sandy clay, CL. Gray. Fine sand. Tough at plastic limit. Similar to
Sample 10, Hole EDA-1 (70% Fines, 30% sand; LL-4e, PI-26).

(h) . Fat clay, CH. Gray-brown. Tough at plastic limit. Similar to Sample 1,
Hole EDA-2 (LL-54, PI-36).

(i) Clayey sand, SO. Rust. Fine to coarse sand. Tough at plastic limit.
Similar to Sample 4, Hole EDA-2 (45% Fines, ~7% sand, 8% gravel; LL-43, PI-32).

(j) Sandy clay, CL. Gray-brown. Fine sand. Tough at· plastic limit. Similar
to Sample 6, Hole EDA-2 (64% Fines, 36% sand; LL-47 , PI-35).

-'

(k) Sandy clay, CL. Tan. Fine to medium sand. Tough at plastic limit. Similar
to Sample 9, Hole EDA-2 (62% Fines, 38% sand; LL-29 , PI-1SI.

(1) Limestone. Gray. Similar to Sample 10, Hole EDA-2 (No test).

(m) Lean clay, CL. Gray-brown. Tough at plastic limit. Similar to Sample 2,
Hole EDA-3 (LL-42, PI-2S).

.:""'~------



MRD La: J'c. 84/276

Sheet 2 c; 2

(n) Lea:! clay, CL. Gray. Tough at plastic limit. Similar to Sample 3,
Hole EDA-3 (LL-33, PI~22).

(0) Lean clay, CL. Gray and rust. Tough at plastic limit. Similar to
Sample 6, Hole EDA-3 (LL-46, PI-34).

c: (p) Sa~dy clay, CH. Gray. Fine to medium sand. Tough at plastic limit.
Similar to Sample 9, Hole EDA-3 (63% Fines, 28% sand, 9% gravel; LL-52 , PI-39).

(q) Fat clay, CH. Brown. Tough at plastic limit. Similar to Sample 2,
Hole EDA-4 (LL-64, PI-47J.

(r) Fat clay, CH. Gray-brown. Tough at plastic limit. S~ilar to Sample 3,
Hole EDA-4 (LL··56, PI-41).

(s) Fat clay, CH. Gray. Some fine sand. Tough at plastic limit. Similar
to Sample 5, Hole EDA-4 (85% Fines, 15% sand; LL-68 , PI-51J.

(t) Lea~ clay, CL. Light gray. Tough at plastic limit. Similar to Sample 6,
Hole EDA-4 (LL-49, PI-34J.

(u) Lean clay, CL. Gray-brown. Tough at plastic limit. Similar to Sample 7,
Hole EDA-4 (LL-33, PI-21).

(v) Sandy clay, CL. Gray-brown. Fine to medium sand. Tough at plastic limit.
Similar to Sample 8, Hole EDA-4 (68% Fines, 32% sand; LL-32 , PI-21).

(

. .



?·:issouri Ri\·er Di\Oision, CO!?S 0: Enginee~s.

Division Labora"ory
O:naha, Nebraska

Table lio. B2 - Su-.,..:lary of Classification Tests

Project.. Iowa AAP

Holes DA-01 and DA-02

~mD Lab Ko. 84/276
12 SEP J984

(

(

Kote: By visual examination and classification, samples not "ested were
co~ared a~d grouped with ~~ical test samples as described celow:

(a) Sandy cla~', CL Brown. Fine sand. Tough at plastic limit. Similar to
Sample 1, Hole DA - 01 (70% fin~ 30% sand; LL-28 , PI-17).

(b) Sandy clay, CL brown. Fine to medium sand. Tough at plastic limit.
Similar to sample 3, Hole DA-01 (6~~ fin~ 38% sand; LL-34 , PI-22).

(c) Sa~dy clay, CL bro\\'Il. Fine to mo;dium sand. Toug~ at pla£tic limit.
Similar to sample 5, Hole DA-01 (63% fines, 37% sand; LL-3i, PI-25).

(d) Sandy clay, CL brOl\'Il. Fine sand. Tough at plastic limit. Similar to
Sample 3, Hole DA-02 (71% fines, 29% sand; LL-32 , PI-20).

(e) Sandy clay, CLbrown with gray seams. Fine sand. Tough at plastic
limit. Similar to sample 5, hole DA-02 (67% fines, 33% s~.,d; LL-32,
PI-l9) •
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LOG OF BORING NO. (TO I PAGE I OF 2

OWNER I ARCHITECT

IOWA ARMY AMMUNITION PLANT I

SITE
i PFtOJeer NAME

INERT LANDFILL . GROUNDWATER QUALITY ASSESSMENT, IMP

I i i •
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• , . ~ ~• I;; j ;; Oescnction
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U c
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8 ~i i • °E " ;; ~~

i , • , E ! • ;; d's =E a ~ G.S . Elevation = 710.9 ft .' 0-
0. • ~

=0':: c ~ <! ::;<!
'" i t!: '" :::>to'" ;: :::>'" , W

,
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5-705 • 9 (5.0)
,

",/'

, -
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- Trace Gravel ,/
/

~:, 15~ Brown
~:I -, - ~~I - V.-

~I -- I r~, -
~I

! - i '/- :~
I

, I
~1 20---, ! '/- ,/

/------ ., ,.
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I i -- ., - ...
I - .... - .,

.
, - $~ -~r- ,. - ....0' _ ...
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""" - ........ - "..... - ....

I
-I' - ...

2 SS 18 10i 19 114 • 4 i - ,. - ....
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- .... - ....
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I i I I I - ,
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Tl1E STAAnFtCoAnON UHfS IiIU~ESENTTHE "'PfI'ItOXIM.l'E BOUNDARY liNES I[r't.£!.'! SOiL "'Nt! -eel( "-''!-$, IN.$TU n-IE '!'flU,KSlTION III'" BE QIl,;,OUAf".

WATER LEVEL OBSERVATIONS BORING STARTED 5/23/88
W.L· 21' W.S. OR W.D. A.B. llerracon BORING COMPLETED 5/24/88

W.L B.C.R. A.C.R. RIG CME 55 FOREMAN np

W.L. APPROVED JOB- 40875134
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LOG OF BORING NO. -/ T02 PAGE 1 OF 2
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W.L. 21. O· W.S. OR W.O. A.B. llerracon BORING COMPLETED ;,/7?!RR
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LOG OF BORING NO.Am PAGE 1 OF 1

Oescription

(FILL) SANDY LEA,~ CLAY
TRACE RUBBLE
Brown and Gray

(FILL) SANDY LEAN CLAY
Bra"'" and Gray

T.O.C. Elevation· 713.15 ft •
G.S. Elevation· 710.3 ft. I
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GROUNDWATER QUALITY ASSESSMENT. IMP

I ARCHITECT

1
, ,

j

c
0

'" ~~

~
I •I ill,

-'
-i
-

5 704 • 3 (6.0)
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IOWA ARMY AMMUNITION PLANT
SITE
INERT LANDFILL

:
1• I

0
, , ~

c , . I• I "• ;; ,,:::
is 'g~:e

, •0 ~ "z i '" ~ c. ' 0
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---J
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i --l
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I

,
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,
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1 ,

I
I I ,

i1 I i, I ,
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BORING STARTED 4/" / 00

BORING COMPLETED 4/6/88

RIG CME 850 FOREMAN REF
APPROVED DMS JOB' 40875134

Form 106 6.a5
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PAGE 1 OF 2
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Continued on Page 2 of 21
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T.O.C. Elevation· 706.56
G.S. Elevation - 704.0
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....;
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- I ~
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...J I-j

...J

'CL II,
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,

~enett:omet~r
I I I
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15 ; 3000* 16.4
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24! 20 I

, i
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i
i

!
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I
!
!
i
I
i

I
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I i j

I
HS

I

I HS
,
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IOWA ARMY AMMUNITION PLANT
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1 ; SS

THE smAnFlCATION UNU RfJ'RUEHT THE A"",OX1Wf! eOUNDARY LINES BETWEEN SOIL A"'O ROCK TYPES- IN-llTU TWE T"A...SlTTON MAY 8E GRAOUAL.
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W.L.

W.L

WATER LEVEL OBSERVATIONS

13. O· W.S. OR W.D.

B.C.R.

A.B.

A.C.R. llerracon
BORING STARTED 6/22/88

BORING COMPLETED 6/22/88

RIG CME 850 FOREMAN REF
APPROVED JOB' 40875134

Form 106-1-87



. .= 67L5 (32.52

PAGE 2 OF 2

OeSCription

T04

('rILL) SANDY LEAN CLAY
Trace Gravel '
Gray

,

Continued from Page 1 of 2:

I ARCHITECT
i,

I
PROJECT NAME

, GROUNDWATER OUALITY ASSESSMENT IAAP

c

" i i
'a !! !

"
...,

i ----:
135_,

I

,CL,
1

LOG OF BORING NO.

I '

!

OWNER

IOWA ARMY AMMUNITION PLANT

SITE

INERT LANDFILL

T c I I ,
u

I I
'I-

c I . ,
c ..

C~
1 c"c is I .". C• 'a I ofia Cz E <>' '" I .s:.c 0

t • II c 'i g 15.: '"Ul
~

I
!i !. l £ I ~!.!l ~Ul tl: :> Ul :

I I I I
! , , !

,,
i -

iHS; i ,
I

,

Ii , ! ,,
,

20.3!2' SS 2/1 24 : 19 4000*

, HS,

"

*Calibrated
I 1

,

I,
I

I

r
I

Hand Penetrometer

I ', --
-'
...j

~-
-'

-=1
-j

-
, --,

=1
:j

I--I
--'
--!...,--...j
~---
:J
:J--I -i , -

I
,

jI I

BOTTOM OF BORING

:

BORING STARTED 6/22/88
BORING COMPLETED 6/22/88

WATER LEVEL OBSERVATIONS

W.L. 13.0' W.S. OR W.D.

W.L. I B.C.R.

W.L. '

A.B.

A.C.R. llerracon ~IG CME 850
APPROVED

FOREMAN REF

JOB' 40875134
Form 106_1-81



,. -----------------.~/..------""""
LOG OF BORING NO. v TOs PAGE 1 OF 2

OWNER

IOWA ARMY AMMUNITION PLANT

ARCHITECT

SITE

INERT LANDFILL .
PROJECT NAME

GROUNDWATER QUALITY ASSESSMENT. IMP

Oesenptlon

Gray Brown

LEAN CLAY
Gray Brown

(TILL) SANDY LEAN CLAY
Trace Gravel. with
occasional sand seams
at 16.0 and 16.8

(TILL) SANDY LEAN CLAY
Trace Gravel
Gray Brown

T.O.C. Elevation· 709.71 ft.
G.S. Elevation· 707.1 ft.

, '

.

699.1(8.0)

5-=

I ~
.....,

=1
! -J
25 -l

, .,

, () LEAN CLAY Dark Brown r~-1'=705. 6..1..L1.,1sl.,-====..:::::::....:.:..:.:::-.....;;;.1
U
(/
r/(/

V
~~
;~

/
'~'

/

./
/

~;

~= ~/
,15 _ 692.1....:(.:.1.:.s:.;.0:.:) -:~;

~
~
~Y:
V
~
~;;
~/

~

'10-=

-J,
i ---,

~~ l-- ~, ~

120 --=::j
I ....;

I ,

:CL:

i

2000* 21. 6i7

•

I
I

I 11

i

24 24 :

.,

,

'RS

, i
1 ,55 I

i
I.

i

~ t
.!,cn

i : &
cnl~

I
1

I
, =1 I

-..-..J

I =1 I
1 I I130 ---i

2 i 55 I 241 24 I 37! 118. ~ i ; ::::j I

r====--;-=====---===--' _j 674.6i (32.5)

'I *C~lib~ated! Rand ~enetiometer I ~ II

II i I ! I 1 -;

Continued on Page 2 of 2,
I
I

W.L.

W.LI

W.L.

WATER LEVEL OBSERVATIONS

16.0' W.S.ORW.D.

B.C.R.

A.B.

A.C.R.

.

llerracon
BORING STARTED

B()~ING COMPLETED

RIG CME 850
APPROVED

6/2,/88
0/23/88

FOREMAN REF

JOB. 40875134
Form 1015_1081



lOG OF BORING NO. T05 PAGE 2 OF 2
OWNER

IOWA ARMY AMMUNITION PLANT
SITE

INERT LANDFILL

ARCHITECT

: PROJECT NAME

.GROUNDWATER OUALITY ASSESSMENT IMP

i
from Page 1 of 2'

Descnption

(TILL) SANDY LE&~ CLAY
Trace Gravel and Sand
Seams
Gray Brown

Continued
(32.5).•.=674.6

C. L.- 35-

•JI
.;;
t~
;;

> •
';; G •• ,,- JI.!;:: ~.~ '" ;;

gj a !.> •.:) en ' Q

i

I .,.
.

i-' c.~

'iii i ~•... : •-a ;,i (J

I

I•S· I• •:5 iii
,

I
I,

,

,

I

I

I

!

3••
;; !

-.i a I
! g'

Cf} a
8. ' Ii
~Irn I

!i HS-:

BOTTOM OF BORING

,
I

- I
---------------------------------------------

i -
i --i - I

W.l.. .

W.l..,

W.l..

B.C.R. I A.C.R. lrerracon
BORING STARTED 6/23 188

BORING COMPLETED 6/23/88

RIG CME 850 FOREMAN REF
APPROVED JOB' 40875134

Form 106-1-37



,.---------~-----:.;....---_r_/------"""'I
" LOG OF BORING NO. '/T06 PAGE 1 OF c;

IMP

OeSCrigtion
i

T.O.C. Elevation· 713.00 ft.
G.S. Elevation· 710.6 ft.

I ARCHITECT

I PROJECT NAMe "

I GROUNDWATER OUALITY ASSESSMENT

sITe

INERT LANDFILL

OWNER

IOWA ARMY AMMUNITION PLANT

Continued on Page 2 of 5

"

!10 '
I ~

! =

I =i
130 ---=J

--1

CL

c

!
I

I

I
__'_~32. 5 678.1

'
02" 5)

i I I : i

!HS I 1"/ I I ICL 1
708

•
6

: i:=nCLAY ~ ~
1-..;.......:..-------.....:..-- -= 707.6 ..I.~"';:.J,l~J..~--::"LEAN=-:CLA~Y::'""'"=-Da-r7"k-:B;-ro-wn--~ ~j
2A " SS; 18: 18 . 11 , !20.5 . '...J ~ ~~

!HS !" i ' : I : ' 5 LEAN CLAY ~ ""f?//
- Gray Brown V" r "

~."."""~-=702.61(8.0) /" V,
:':'::':'~------:--..l'/8: v~

(TILL) SANDY LEAN CLAY V" V ...
Trace Gravel ~ V

"Brown l) r%
~ ~
~ t8
; f~

~ v:
~ ~
~ ~
~ ~
~ ~

~ ~
~ ~
~ ~
~ ~
~ ~
t% ~
t% ~
t% l%t% ",/,
~" %;

---~'--'

"

W,L

W.L. I

W.L. :

WATER LEVEL OBSERVATIONS
21. O· W.S. OR W.O.

" B.C.R,
A.B.

A.C,R. llerracan
BORING STARTED 3/29/88
BORING COMPLETED 4/05/88-
RIG CME 850 : FOREMAN REF
APPROVED ' JOB # 40875133

I

Form 106_1-67
"



LOG OF BORING NO. T06 PAGE 2 OF 5
OWNER I ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE I PROJECT NAME •

INERT LANDFILL GROUNDWATER nUALITY ASSESSMENT I""

i
! I I • I3I • , 1 i' ;; ,
I 0 I I I
! • 1 .

~ ! i• -' c
i~

, I oO=:; Oescngtion• -gis • .. 00. C • ..0

'" u , ;;z fi .. I: -' :E:~ 8 ~;; •
HI

00. ' • ,. !;; I0.1 " 1: ~
, =c,.01 ; .. i i~!. i I ~ I

O! i gj :: E· 0. i !i ' i
o _

~ Q ,

"I 01: ! "I I lD :5 ;n
I :5~i ! I ::E!,

I
, ,

I I I
\'I

,

I
,

! ,
! ! , ~

Continued from Page 1 of 5, -
_ ~678.1 <32.5)

• HS,
!

:CL 1
- V V

I : - (TILL) SANDY LEAN CLAY ~ ~~ .
, --!
I 35 --=:J Trace Gravel v~i I ~:- Brown v)

- .
~ t:0-- ,

~
-

~~-
=671. 6 (39.0)

I 40 ---=:i . t% ~.

~, - ~,
(TILL) SANDY LEAN CLAY

~-
: '- - :%!

d Trace Gravel

~, ! ! Gray Brown V-
I - ,,/

I - r;;:: /
i , -, /'

, :45 ---=: V; /
:::J ~ aI , !

,
-=J ~ ~! I :

I ....I ~ ~i -1 .
I ~ ~I

I
..

! --J
,50 ' ~ ~,
! ........,

-,

~
, --.,

~-

~, , - ~, I ! , ...., ~.
~

, ,

!, ,

i i ' -< ,

~, ! i ,
155~

~iSS I
,

I ~ I ~1 181 17 54
,

12.4 i
~

, -<
-J ! ~!
....IHS I -....I I

~ ~I
,

I,
~ ~ .~I ,

I I :60 -:J , ~ ~I ! , ,
I , %I -,

~! I --J :/: ,
I I __~648.1(62.5) /,

I
. ,

ii I
,

I
I

I
I ::j

: ,

, I , ,

I ! Continued on Page 3 of 51I I I i -,

'"ME $TflIAn"CAnOH UHES RE"IE$ENT THE .......OXI...tl.IOUNDAlIIY UNO II'l'WtEN SOil. AIIIO IIlOCX 1"'t"IS. IN-5ifU. THE ntAHsrrTON .....y se: GIlAOUAl..

WATER LEVEL OBSERVATIONS BORING STARTED 3/29/88

W.L. 21.0' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 4/05/88
W.L. i B.C.R. ' A.C.R. RIG CME 850 FOREMAN REF

W.L. APPROVED ' JOB 140875133



LOG OF BORING NO. TO': . 'PAGr ~ 0'" ~
OWNER

IOWA ARMY AMMUNITION PLANT

I ARCHITECT

i
SITE

INERT LANDFILL I
PROJECT NAME .

, GROUNDWATER OUALITY ASSESSMENT, IAAP

i
r
0_
=ic_
U

Oescnption

(TILL) SANDY LEAN CLAY .
Trace Gravel
Gray Brown

I
Continued on Page 4 of 5,

Continued from Page 2 of 51
(62,51

70~....,

65-'

ICL<
I,

,

Ii
,

... ,
I".::; .. i~

i~.8 I • ~ '... :.!

~
, c:"':" ! 8 .. ,(J c:!'i c i- i! I .", .c ,go.c ; e: ''if! ~H

I
~~ .. !

,
I ~

, ,
, eli 1:5~ .! ,

I
! ! -j i

I
i I :::J ,.

, _-=648.1
,HS: ! !I

I
I

: ! I I
'/
~:/.

~
~v.;:
~

~ ?
~ %

75-' /,/
,=634.6(76.0) // :/::

:- , : WEATHERED LIMESTONE -~ ~
I ' --m Light Brown ~. ~

+-..:...-l.,---:',-.:.....,--;--~--~ 1

80
~ 631 :2

1

(79.4) ~ ~
Cl: DB 139 I 18 ~ "I' :::;;

, , , .....J . ~ ~

,~ ; LIMESTONE ~~ r), ,Iii . , ....; j , Light' Gray, Vuggy r~
, . i C 'i' Calc:rte Crystal ,;> 1/

C2i DB 85.2 25.2 ::::J ,> t/
,. I i 185 ---::J I Inclusions, Jointed :/. tI:
" I I . I Cherty in Part i-j 1/:(

I , I ,/
. , ~

Ii, ~ ~ .~

I I I ! 1621.5 (89.1) ~ ~
, , I 'I I I I I" -1 'I LIMESTONE Light Gray- tI: ~

I-C3_'_D_B~!:I5.2_-_l9_.2-:-_....;.. __-:-.__._~ _', :90 j619.4! fO'?\ ~f~~t"~?~~~~~~ with ~ ~
C4: DB 1~1I5.6 I I I I i I -I I V 1'/1 ' _,....j 618. 1 ,( 92. 5) (See Ilescrlption Next Page) ~,..a-.......:..j

I I I I I I I I § I
WATER LEVEL OBSERVATIONS

W.L. . 21.0' W.S. OR W.O. , A.B.

W.L. I B.C.R. i A.C.R.

W.L. .
llerracon

BORING STARTED "l/29/AA

BORING COMPLETED 4/05/88
RIG CME 850 I FOREMAN REF
APPROVED " JOB' 40875133

Form 105-1-87



LOG OF BORING NO. T06 PAGE 4 OF .5
OWNER

IOWA ARMY AMMUNITION PLANT
SITE

INERT LANDFILL

I ARCl<ITECT

I PROJECT NAME

I GROUNDW''''1'1> nn n T'T'V A· T.. ",

•z
i

I

Ii
;!. f

i

C i,

! , ~, 'Ii
I !:.; I ..

I I e"Qj!

I, I I

OescnDtion

Continued from Page 3 of 5

I

[

Fissile, Firm-

LIMESTONE
Light Brown-Gray with
Extensive Green Clay
and Orange Chert Inclu
sions

SHALE
Gray,
Soft

-= 61S.1 (92.5)

95-

,
5L

I, •

~.~~ ~

~~
W~

i 611.5 (99.1) ~ .~>:
~~-----i: V:j

ioo-= v' r,-j
V" r~

~ ~/'
~V;: /'

i = t/; ~
I = r% ~

I ~ 601. 2;..l(.:;.:10:.::.9:.::.4:,..)-------I'~/'l ~
I 10 -, V/ ~
I, ,- DOLOMITE V: ~

! ~ Gray-Light Gray, Very ~ V/
i , Shaley. Shale Laminated, r% f:8
i.i'~. Jointed, Pyritic in Part ~ V"
t "-*--<"" Cherty in Part
f i 15 ~ •, -, .
I

i

I ,,
I I

i ee-

I

i I

I
,

!
!

!

I

I·

i

I i I
C6 DB '120: 120

I

C4 :DB ,9!l.S i 15.6,

" -
[ I - I

i -
. I I ' 591.S' (11S.S)

C71 DB 1ll2.8~6
- LIMESTONE

I
I i l20-= Gray-Orange Brown, Pin
i I ~--! - : Point Porosityt , -I I I
t

I . i-
I

- i (122. 5;ossiliferous , Jointed, . ! •..::::J 588.1'

I i
,

I I
I

- I

I - i
Continued on Page 5 of,

I - ,

, ,

C5 DB 120 ·llD.6,

.
.j

WATER LEVEL OBSERVATIONS

W.L.. 21. O· W.S. OR W.D. '

w.L. ' B.C.R.

. W.L.

A.B.

A.C.R. llerracon
BORING STARTED 3/29/88
BORING COMPLETED 4/05/88
RIG CME 850 I FOREMAN ".."

APPROVED ' JOB' 40S75133
Form .06_,1.01



LOG OF BORING NO. T06 PAGE 5 OF 5

OeSCription

•i, s ,

: w !

I PROJECT NAME

'GROUNDWATER OUALITY ASSESSMENT IAAP

.

. ARCHITECT

SITE

OWNER

IOWA ARMY AMMUNITION PLANT

INERT LANDFILL
! I

I

I II i,
! c

I "J'.
I I i . II ;; ! c'" .. •i i Q i!e !

c ,. •• .. ·i Gz e ..
-i • •• 8c • : ~ gIi-

I
• nI Ul 'i ! ; ,!.,

E c i i
,

~ I ~~j ~
~;c ~ rn I ¥

I oO! :!i ,.,
Ul I 0: .. ::> Ul Ull,

I I I I , I 1i I I! I ,, I ! ,

i
i !

C7 DB! ll2.8lll.6

- I
:: ! Continued from Page- 4 of 5

_-=588.1 !(]~? 5)
, _ '. t: ..., -".,~~"':,;.....- -.1t';.
I - ' 10"'--1:0'

_ : _586.5 ;.:..(..1..2.;l4",...1J,)_..SiSeiSe..· ..£N!.!io!.!t..!ew1'-- -',~$~t-~~:
", Jj - ..... _.".. •
.- '125-- SHALE Gray. Soft ~:'~I-_~~:

: ::584. 5026.12 '$~t-~:;·:
~~"'t:-..:!:;..

LL.'lESTONE mt:-.:!:::.
Light Gray, Fossilif- git:jg£
erous. Jointed, Dense ~":,';:~.;..;,.- .

!
' ,i I "'."'.~ ".

1--_~RB~_...;.. ..:i__.....;__.:__~--'!13()___'580.6 ;.l'(.:1~3.:::0.:..O~)I._ ·:~~~;~~;~::::.:f.:!.~;~•

. , ! i I I BOTTOM OF BORING

iNOTE 1: Lost 2500 gallons of .
water while drilling
121.7' to 128.5'

-

I

W.L.

W.L

W.L

WATER LEVEL OBSERVATIONS

21. O· W.S. OR W.D. :

B.C.R. j

A.B.

A.C.R•. llerracon
BORING STARTED 3/29/88
BORING COMPLETED 4/05/88
RIG· CME 850 ! FOREMAN REF

APPROVED JOB .40875133



.

LOG OF BORING NO. /T07 ' PAGE 1 OF 5
OWNER < ARCHITECT'

,

IOWA ARMY ~ITION PLANT ,,,
SITE I PROJEcr NAME

INERT LANDFILL : GROUNDWATER QUALITY ASSESSMENT, IAAP

I 8
, '.

I
'.

I
~ I~ i• . 'u ,

~• Ii:;; ID~
, C , . Oesenotiona i5 ~·£e

l! ~ •
" • 'ii • , T.O.C. Elevation • 712.75 ft. ~z E .. ;- C:"'= • 0 •• , • , • i ~!'&

t) • .. ~ .2 G.S • Elevation • 710.2 ft. 5_
15.i '" ~ • ; .!i:O '. " i :SiI 0 I

~
....

'Ii. :• E g~~ " :=t'i I
.. u

I ~
/:',; J! I .-

iI:
, • • I oS ::5 .. : c! w :II!

'" I
.. a: , ::> '" !

I HS' I
, , , I I, - I r./ ~ v·

1 1
, I I ~ :<1 ~/,, , ! ! , (FILL) SANDY LEAN CLAY /.

, ' i
, I - .. ,I'(

" - Brown and Gray .. /1 r;/L. \..- -I - " ,1 r~/, , - , r~'l t;>:
, , - , r/ t<,.

5-= ~/1., r/'
1 SS, 24, 12 12 5000* - 0'->1 ~:-

•

- (7.5) f/1
I" ...1 r "

-= 702.7 ' , ,'

2 SS 181 6, 12 4500* - ~:l
G

- r"/
3 ' S5 18, 6

,
11 3500* - (FILL) SANDY LEAN CLAY '/ r>

I , f/10 - :--::,
•

, ,I _ TRACE RUBBLE t;/, HS I I - Brown and Gray 'j1-

f:
(' '-'- - "/1

! - , f/1
I

, - r-jI i I I ...., 1 /
- t;'j ..-, , , I

i15 , r/ ,/

, ~. 8:4 iSS 241 12 I 12 pOOO* ! -
1(17.3) ~~-

~5 ISS! 18114 I 18 4000* , ~ _'''''' 692.9 ~;:

1 I' -' :/: ~, ,
~

....,
6 I SS 1 181 18 I 18 !1500* I I I

I ...., (TILL) SANDY LEAN CLAY ~
1

20 --3 Brown ~ :o'
1HS 1 I

I 1 I I I >:/

I I
I , "'/ :/:,

!,
,I I

, ./ /
, - ../

~

,
,

I I
~ -:; ...., i I -: :./,

i -; / ~
I i

i I 125 -j / :~
7 ISS' 24

1
12 I 14 11500* !

I I
-! r; ~

I, ! I ....,, i
, , ;, /,

~

~8 ISS 1 181 16 I 24 11500* ,
I

---J /-j
, I -i /:

9 Iss I
,

! 26 115001<
, ::J .~

~181 18 I

1

30
j

"/

IHS i
I

I I i i
I

I
, , ,

I ! (32.5)! I I , I ....J I

*C~liJlratbd
, :

I

, --' 677.7, ,

§ I
i·Hand Penetrometer,

I
Continued on Page 2 of 5

I I I I I I i
I

I '

,

TNt: STJ\ATtfICATION UNO II:E"tSEHT T'ME ~A1'I 8OUNDI.'h' UNlEt HTWEIN SOllANO ROCK "'PES: lNo$lTU. TH! TfIIANSlTtON MAY I. ClRAOUAI..

,

WATER LEVEL OBsERVATIONS BORING STARTED 3/29/88

W.L. 21' W.S. OR W.D. A.B. llerracon BORING COMPLETED 4/05/88

w.Ll B.C.R. ' A.C.R. RIG CME850 , FOREMAN REF
\V.L. ' APPROVED DMS JOB 1<0875133

Form 106~



LOG OF BORING NO. T07· PAGE 2 OF 5

OWNER

. IOWA ARMY AMMUNITION PLANT
SITE

INERT LANDFILL

I ARCHlTEC!'

i

I
PROJEC!' NAME •

GROUNDWATER QUALITY ASSESSMENT. lAAP

I
i

Description

(TILL) SANDY LEAN CLAY
TRACE GRAVEL

. Brown

Continued from Pa.ge 1 of 5· .

(32.5)
677.7'---

35-

CLI./

•3 I
~~

,
'a

~ 0

'a G •• H 3G ".
0::: .. ie: :·i·i, a

I!l J!oS ::::;)(1) '"
I i j

I ;c ,

! " I
! c:
I G

! ~

10 55 24 I 20 24 8000* I

I I :
1----, ~._-.---

as
I

11 55 18 18 41 9000* 12.2

12 55 18 14. 39 6500*
40-=

671.2 (39.0)

,
,

! i
I .

14 : 5S 118 I 18 i 43. ,
15 ! 55: 18 I 18 I 80

I a5: I II I
:

,
I I

,
I,

as
,

,
,

I
:

I

13 5Si24 I

, i
24 ! 23 1

7500* I ,
.,

15000-*,
I9000 i

1,888-*: I
I I
I

I
,

. i

!
I
I

8000*
1
13 • 3 :..

4000* i
,,,

: I
,
I

,

'I
t .,,
II
I!

C L

(TILL) 5ANDY LEAN CLAY
TRACE GRAVEL
Gray Brown

4" Brown medium
coarse sand layer
from 49.7 to 50.0'

*C~liJra.r~d Hand
iii I

Conrinued on Page 3 of 5

WATER LEVEL OBSERVATIONS
w.L.21' W.S. OR W.D. A.B.

W.L. : B.C.R. A.C.R.
W.L.

lferracon
BORING STARTED 3/29/88

BORING COMPLETED 4/05/88
RIG CHE850 ,FOREMAN REF

APPROVED DMS JOB "'0875133
Form 106_6-a5



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO. T07
ARCHITeCT

PAGE 3 OF 5

SITE
INERT LANDFILL

: PROJEer NAME

GROUNDWATER QUALITY ASSESSMENT. IAAP

• I I
a ,

i• ....
a ;; 0':::

• is .. > •
Cl,;;Sz E .. > Clfti::

• • < ;; ;; ~eaa Ul a > c ~c: i
!. i • !i g i ~~J ,

Ul ~ Ul c: ! ::> Ul

I
, : ,

Ii I
i

'$. :

!
,&
'-' .;
j :
~ !

....::::.647.7

Oescrtl:)fion

.

Continued from Page 2 of 5 i
(62.5)

. HS
i

181 SS 36 36 1659000+*'

1~ SS 24 110 16 8500*

I, HS I

,

20, SS, 24 . 24 ,58 ,9000* I
! I I

,
CL .'

65-=.

70-

75-

(TILL) SANDY LEAN CLAY
Dark Gray. Hard

211 SS24

22! SS ;12

i HS I
i '

I

HSI

Cl ' DB 118.8

I
I

18 ,148

12 250

301
I

I,
i

Hand

I·

I

, I I

i I
P~netrometerl

J --
( r -...,

-

W.L'

W.L '

W.L'

WATER LEVEL OBSERVATIONS

21' W.S. OR W.O.

B.C.R.

A.B.

A.C,R. lrerracon
BORING STARTED 3/29/88

BORING COMPl.ETED 4/05/88

RIG CME850 FOREMAN REF
APPROVED DMS JOB .40875133

Form 106-~



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO. T07
ARCHITECT

, PAGE 4 OF 5

SITE
INERT LANDFILL

. PROJECT NAME

GROUNDWATER QUALITY ASSESSMENT, IMP

I I I '. I
is!• ~ '.I i ~ . I !!: • ..

I ;; .'" I .. ;; DeSCriPtion! ,
is i~e !! ~ •• • !!z fi co 1:' ... i <3

;;
" ~• ~ 1§!i • "'8! Ul a ,

~ .!J; .c •I a!i ; :! e i·fi !. fi I .! ~ ~
I
~: 1i. >

5 in
I .~. .!J .i

Ul ,1:: , Ul I , Q: .:::uo' w

, , ;
Continued from Page 3 of 5I -; -

~l7.7
(92.5)

Cl DB U8.~ 30 --- FISSILE SHALE- Gray.to Dark Gray95--
/1 -

..::>,- ---
- ----

C2 DB 60 60 , lOG- Lost 13 gallons water
- while drilling 99.5'-
- to 104.5'

I -
i -

! I -
---1105--

C3 DB ,1201 108: I -I -
-

I I -
i

I
-

I -
i I i -
I i

1110 •
I

I I
I - (111.5)i -598.7--, , ,

I (~
- DOLOMITE

I i I , -I
i I

I,L
Gray, jointedI : , i - I

I - I in partC4' DB ~22.4112.8 ! I i flS--
vuggy

i i
i i I pinpoint porosity in partI I I II - shaley in part

I
I I

I i - ii -
1 I I -, I I - I,

I -I
I

I

! :120--

!
.,

I ! - :
I I .

I I
II -

I i :
I -

i (122.5)I I I ! : -
I I I I I --S87.7
! I

I
I

I
i I I - I Continued Page 5 of 5i I I I oni I ! I I - :

I I - II

I

!
cosa.
=i.-H

i.

W.l..

W.l..

W.L.

WATER LEVEL OBSERVATIONS

21' W.S. OR W.O.

B.C.R.
.

A.B•.

A.C.R. lrerracon
BORING STARTED 3/29/88

BORING COMPLETED 4/05/88
RIG CME850 I FOREMAN REF

APPROVED DMS JOB' 40875133
Form 106-6-85



r
LOG OF BORING NO. T07 PAGE 5 OF 5

OWNER

IOWA ARMY AMMUNITION PLANT

~ ARCHITECT

SITE

INERT LANDFILL I
PROJECT NAME

GROUNDWATER :QUALITY ASSESSMENT, IAAP

DeSCriPtion

i
Continued from Page 4 of 5i

LIMESTONE
Light Gray, jointed

.

-T

:1.30--

-587.7 (122.5)
- DOLOMITE-

c' " - "'- Gray, jointed, vuggy in
125-- part, pinpoint porosity.

_ in part, shaley in part
-583 9 026.3)
- . tIlS.9) See Note 1
-583.3

-::582.1 (128.1) See Note 2

! I I.§ :• i- i- iu

I
,.

! Ii " , .!/ i.. C:::: C 'iia c I
i~;a !! ~ ::0 , 5 'li Uz E 0>

~ ow".5 u 0• • • '5i f!-;. .", ,,-
"' 0- ;:! .8 )0- 5 • 0"0 i i Q:

E !. E u ai ~ ~ ~~

!~:• ~
i • • i ~ as"' "' i

a: ::> "' ; en I,
,

I ,, , ,

, '

CS DB 73.272.0'

C4 DB 122.4112.8

BOTTOM OF BORING

NOTE 1: LIMESTONE
Gray, jointed

NOTE 2: SHALE·
Dark Gray to
Green, Clay
seams in part

BORING COMPLETED4/05/88
RIG CME850 FOREMAN REF

BORING STARTED 3/29/88

APPROVED DMS 'JOB t4087S133
llerraconA.B.

A.C.R.B.C.R.

WATER LEVEL OBSERVATI,O~",N.;:S _
21' W.S. OR W.O.W.L.

W.L

W.L
F=orm 106-6-85



LOG OF BORING No.\I'f~8 PAGE 1 OF 5
OWNER ! ARcHiteCT

!

IOWA ARMY AMMUNITION PLANT I
SITE I PROJecr NAME

GROUNDWATER DUALITY ASSESSMENT TAA'P
"

INERT LANDFILL
I I.

'0, i • I f. '~

i . ~&
,

i

i, I \\t~ C ,
~

;; Oescnotion
i ,

i~i • ~
~

<>" c ;; 5z e <> .~ , 0 • •
i i ~

.. :aei () , ; .. .2 'T.O.C. Elevat:ion • 708.32 ft. ~ii • 'ii "T'" 00.. i o~
,. 1i

~ ~'e,; .. > ,G.S. Elevation • 705.7 ft., e ~ Ii ~ g~! al m I ~~• i?: , iii ::l Iii :S'tti .! ,'" '" 0:

; HS i i i
I

I :CL : -
~~ /~! -, - (FILL) SANDY LEAN CLAY ./-

~
- Trace Gravel . '- v ,

! - Brown 1/ ./
i - '/, - ,,, 5- ./=699.7 (6.0)

~ r<!
! -! - ./, - (FILL) SANDY LEAN CLAY v· r./

~l./ - Trace Gravel S1 ~,~u -- Gray
I - ~;1 f.~

, 10-
I -

~<l,
! -, =693.7 (12.0)

~
~>

, r;i -I - (nLL) SANDY LEAN CLAY, I ' ,
I I - 1'/i

I - Trace Gravel v;'1-- I - t f>
'- ,15- Gray Brown

I ,- L-/'! , -i - l,/ ~i I I -
~I I ~1 ,

I -
~!

! - ~, -, I
8~I I

120 ! r;I
I I ~

~ r:-
I - V, I

~! - ://I - .,/, r;i I - I lV.,
I I - I !~ r;,

II I ! ' ,
125-' ,

~;
/

I , - ! [j!
I - 1::<,

i -
~

,

i - l/.I {.I, I

~
I

I - [/
i

, - t:i
i , - rj,

:30-= ~; ra5S I 241 I
I I i

I _

~26 8000*!13.2' i , -1 15 ,
- i V}

__ 673.2 (32.5) ,;
! I

I ! I I I
I

-
1 I,

'*Calib~atedl Hand li'enetrometer - I !

i
,

I -- I Cont:inued on Page 2 of 51I i , ! I I ...,
I

,

WATER LEVEL OBSERVATIONS

W.L. 28' W.S. OR W.O. A.B.

J:W~'e:L.,-- ~B:::.C~.~R:... A:.::.~.:!!.:..

W.L.

Form 106_1-81

lrerracon
BORING STARTED 6/15/88
BORING COMPLETED 6/15/88
RIG em 850 ! FOREMAN REF

APPROVED JOB' 40875133



LOG OF BORING NO. T08 PAGE 2 OF 5

OWNER

IOWA ARMY AMMUNITION PLANT

I ARCHITECT

SITE

INERT LANDFILL

PROJECT NAME

GROUNDWATER QUALITY ASSESSMENT. IMP

5 I

Descnption

Continued from Page 1 of
~ 673.2 (32,5)

t

I
I~

I • I, U

Iii
, ft !

c:i t c
Z!! 01 >-

iii,t j i -ali I'

en i t!:' "-1 I - ,

, HS i JCL ;
, ,
: '

'35-

i =i'

(TILL) SANDY LEAN CLAY
Trace Gravel
Gray Brown

, -
!40 --=:;
i ~,

,

I
Continued on Page 3 of 5

I

RIG CMl!. 850 FOREMAN REF

APPROVED JOB' 40875133

WATER LEVEL OBSERVATIONS

W.L. 28' W.S. OR W.O.

W.L. ' B.C.R.

W.L.

A.B.

A.C.R. lrerracon
BORING STARTED

BORING COMPLETED

6/15/88
6/15/88

Form 106_1-81



LOG' OF BORING NO. TOS PAGE 3 OF 5
OWNER ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE PROJEcr NAME

INERT LANDFILL GROUNDWATER nUALITY ASSESSMENT HAP, I§ ,
II • t' I, u II I iI 0 . I £• c;; .0; DesCriPtion, • 15 i~s .!! ~

"
0 0. 0 ;; IS cz E " !:" 00' 0 " § 5"~ • I i ~ ~!i " 0 ..,-'• .-,'" S o!i I 0= .It Jl' t ~ I :e~!, !l. i ~ !:"~ - e' iI i u ~

!~l • .!! I
~.!!~ I '"

., S en 011 0 I .., I

I
i

I I
I

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

from Page 2 ofi I .... Continued S:, ,
I I - 643.2 (62~5)

I i - ~., _-1 r ,/
i HS: i CLI - V,.1 , .'

i I
16s ~ ~,.1

,/....

." ,..>,
I r-/V.,-,i

t._' ... ·"! , ' , -
i,/.1, ,- r/I - i,//~ r '

- (TILL) SANDY LEAN CLAY V,·j ·.- Trace Gravel V.>'l l' >.- V < r/- Gray ~/.'~ ,. ..-- (/1 L;I 70 ---I r,...)- ·,I - 1/ A" ~/- ~/1 r "- ,....<,,"! r/, - V'A r/
.,/", [- - V',.,., '/-
:/,;1 /7S-= /11- V·l- r·1:j f:I I
~-,' i -:;/

-1 I ;/ /

I '/ </
Iso j I ,~ ~t/; (I - /, - ~"/j , /,
I ,,'

I - ./1 p-;:,
, ! -I

i
I

I j
~ ~~

I ,- v~I

I

-J
I

SS~ ~aI I r! , ~'~
i ,...,

~/ ,/I ' I ~

i ~
I I I :j /~I I

~I I -J,

I
-J V; t%I I 90 -:::j i

i

I
! ~./ ~

, ,
i , ..., ra VI ..., I, , .....::J 613.2' (92.S) .< "/

I
I ! I

I
I

I
I =4 I II

i
I

I
I

I I slI , :::J Continued on Page 4 ofI I

THt STJItAflACAnofl UNU """'£SENT THE ","",OJU,.ATt 1OUN0f,1IlY UNO UTWEfH SOt1. ""0 iIIlOCX~ IN-$ITU T'Ht 'mAHS/TlON ...., IE GIUoOU&l.

WATER LEVEL OBSERVATIONS BORING STARTED 6/1S/88
W.l.. 28' W.S. OR W.O. ' A.B. 'llerracon BORING COMPLETED 6/1S/88
W.l.. ! B.C.R. A.C.R, RIG '-= ,O;)U : FOREMAN REF
W.l.. APPROVED ' JOB' 4087S133

Form t06_1-37



~

lOG OF BORING NO. T08 PAGE 4 OF 5 l
OWNEl'l

IOWA ARMY AMMUNITION PLANT
SITE

INERT LANDFILL

ARCHITECT

I
j PROJECT NAME

i GROUNDWATER OUALITY ASSESSMENT IMP

SHALE
Gray, Soft

, I

DeSCription

----- -- (99.2), =606.5
110Q--, ----, - -

il05--

Continued from Page 3 of
(92.5)

- (TILL) SANDY LEAN CLAY 1/1
I', CL :' _!.!hlu...]!~~~~~ ",;.Jrr'?J= Trace Gravel "
, - (95 0) Grav r/J_95_610.7 • ,/j

~~: Fissile, Firm-Soft~
~~-----.;...;'~,

,~

~~
'/, '

~~/

~-= :1108.0) 18:=597.7, t;;;
~ DOLOMITE ' t/

110 ; Light Gray-Light Brown, ~
, Very Shaley in Part. ~

Shale Laminated, Jointed,
Cherty in Part

,"''"'
L-1i

I,

, -
, -I -

D , -
--

I .§
"l- I ..

, I .2.. 'ii• ~
0.. , .

0 ;; Ie:;
" ,c

IHi;

i
..
Q:.. gj li!l~

I I
i

I I

as I
, :

i i
I, I •

I
0
c .•

!
;; ."• I
i5

I I ii~iz Ii ..
~ co's I ~ I 'i!aa• .. i

1 •a
! a ! 0" ii

i 0

!~;g.. ~ .. l.

I I
. I

120.:0 120.0

. I
I I

, I

C1: DB:B.4 31.2 .
I I I,'I . , !

I ! I

i I I I
C2i DB 93.4: $.0

!

I
l

W.L

W.L

WATER LEVEL OBSERVATIONS

28' W.S. OR W.O.

B.C.R.

A,B.

A.C.R. llerracon
BORING STARTED 6/15/88
BORING COMPLETED 6/15/88
RIG GMt 850 FOREMAN REF

W.L APPROVED JOB #40875133
FOnTl 106_1-87



LOG OF BORING NO. T08
' ,

PACE , OF '
OWNER I ARCHITeCT

IOIIA ARMY AMMUNITION PLANT I
SITE ! PROJECT NAME .

INERT LANDFILL iGROUNDWATER aUALITY ASSESSMENT lAAP
,

e ,
i

,
I i

I!
, .2, • ,

!
.. ;; Iu ,

I ,
; , . .I!

II , I .. < i I;; ,,::; Oescnp.tion ,
! , is iia I ~ ?: • ,

"• •;; I- eZ i " j /:' .. c:: 1I,.c 8 It) e g:, e

I g~~
e '1l8 .2.!! til ~ • ;; .-.

! ;;
f

,
I ~ J I Q= 1= e gJ!; !. I i ~

!~~ ! .s~ ,~I I • [!l:. e!
,

::Ie!til ~ I til I a: ..
I I i I I -

I
I

!I , , - Continued from Page 4 of 5, -
• - <122,5 ' '

. ', ...:583;2
:;.~:,;.$...

~ ,

C4i DB; l23.6l23.6 ! , :o~

581. 4' (124,3\ SEE NOTE 1 ·;~-r~~;
I e;'~_~,;~

I I
125-- LIMESTONE ':t- ~r' . .~. - "..

, - Light Gray, Fossili- ..;.~- ;::
..;:r_;;":'. , C' - ferous with 1" Shale .;.:-t-_""'t,j.':.-- Layers !"I..~ ..., ....
~'~,.-- . .,

'(128.3\ ."." .. , .., ..RR =577 .4 ........., ...
I -- BOTTOM OF BORING: ,

I ----
I --, ! --I - NOTE 1: SHALE, .- Green-GrayI -

i
- Fissile with Limestone--
-= Stringers,

i .....i
I -- ..
I , -, , -<

I
I

, --;
I I 1 ---1I

,

I , I - ,
! -- I, --,

I
I

I
, -j

I
,-- I

i , --: I-I
,

-i, I ,
I

. ,
-=l I,

1 , ::jI
, I

I ,
.....i

!

,
I ---1, -;

I
-

I
;

I

I
,,

I

i
, ,

I i
I

II ! I ~ I

I , , I i
TW! sn-ATlI"lC,&TlON UNU "I~EHNTTHE .~I""'TIIOUNOAlIlT UNn IETWt!N SOIl. AHO flOCk~ tH.$fU. TWE ":'JlAH$lTtQIol .....,. I. QItlOUAL.

WATER LEVEL OBSERVATIONS BORING STARTED ~/l <;filii

W.L 28' W.S. OR W.D. A.B. lrerracon BORING COMPLETED 6/15/88
W.L B.C.R. A.C.R. RIG CME 850 ' FOREMAN ,.REF
W.L APPROVED JOB' 40875133

Form 108-1-87



~

LOG OF BORING NO. 'liT09 PAGE 1 OF 5
OWNER ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE PROJECT NAME

INERT LANDFILL GROUNDWATER OUALITY ASSESSMENT IMP

: • i !
!g !

Io I ! i
... Iic , . :~ iIII i ::: ..• .- '. I OescnPhon• 0: i!S .!! ~ • co0 .. c i '.!! I c

::; , Ii co r: c. - 0 () § ! '5 "c i ~!!i () c "'g' T.O.C. Elevation· 703.40 ft.- 'lI> a s I 8!! ; !;; • • " I 1li :ai.. I & • 5 E' a ! >Ii 0

~ gj i G.S. Elevation· 701.0 ft. I ~.!!.~ d! S'I :5 ,Cij
c ~. ! illlI> , .. "GO' I, ,

r.L
I

I !
, ICL i - ;700.5 . a 0

f; ~! HS i I I I - ./
, - r .. /

,
-

~~ /-
i ! - LEAN CLAY ~ ~, -, , - Brown t% j/, .- 5- -~ [;/,

,
, --

/1 "~I (' ~, -
L/ -

, - !

~ ?

-, -, -
I

I il0 ---== a ~, , -,
, -

, =689.0'(12·0) , ~
,

I : - ! ~ ./! i -
~ ~i - , ., (TILL) LEAN CLAY WITHi - I

: ,15 ----' i SAND. TRACE GRAVEL ~ C%I i

r 'I ~
Gray Brown ~ ~

~ t%

I
"1,,1 ~ t%

~ t%
~ ~, ,

!
, I ! -1 ' SS i 24124 I 14 4000* 16.0 ' --1

I ~ ~! , I i --,
, -j V~HS ---, ,,
I ~ ~ ~i

, ~.-:: j/
I

- ::J V ~!25 -=1 676 •0 (25.0),
~ ~I I '-; (TILL) LEAN CLAY WITH,

11 t% .~i - SAND. TRACE GRAVEL
, Gray with Cobbles ~ ~

~ ~
I '30 -=l ~ ~! ....J

i -'

~ ~I i ~ 668.5 (32.5) '/ 0'

I

,
, , , I

51

I
*CalibratedlHand ~enetrometer

I
q

I
Continued on Page 2 of

! I I I I I q ,

,

,
TME ST1II""~C4nOfj UNU 'IIPRUIHT THE A""e.t....t£ BOUNClA'tY UNO 1£'rWE!fll1Oll,. AND ROCK~ IN-SITU. T'HI TRANsn'lOH MAY IE GJfIAOUM.

WATER LEVEL OBSERVATIONS -- BORING STARTED ,,/09/AA

W.L- 13.0' W.S. OR W.O. A.B. llerracon BORING COMPLETED 6/1~/88

W.L- B.C.R. A.C.R. RIG CME 850 - FOREMAN REF
W.L. APPROVED JOB,40875133

Form t06-1-31



LOG OF BORING NO. T09 PAGE 2 OF S
OWNER

l:OWA ARMY AMMUNl:TION PLANT

ARCHITECT

SITE

INERT LANDFILL

PROJECT NAME

GROUNDWATER aUALITY ASSESSMENT IAAP

.

.

Oescnl)tion

(TILL) LEAN CLAY WITH
SAND, TRACE GRAVEL
Gray

Continued on Page 3 of

Continued from Page 1 of S
-.;

. _.:J 668.5 (32.S)
I I I

.i ......l
140 --1
! ~

""""'I

::J
50--1

I =
I --,1

i 3
15S~

1 j
I -I
I -;, '

1
60 ---=i I

i =1 I
I ., I____ _-.; 638.5 (62.S)

I I ~ !

~CL j :
1 ~

:35 ---.:

I _

145-
I ...J
, ::J

-l

"

i
I

I
i

I,
!
i
,

!
I

-
! G~

iis
c;",c

IIIU,

I i
I I

I
I

I

I I

I liS:

I
I

W.L

W.L

W.L.

WATER LEVEL OBSERVATIONS

13 . 0' W.S. OR W.D. A.B.

B.C.R. A.C.R. llerracon
BORING STARTED 6/09/88

i-=BO::':R:::IN':':G=-CC::':O':::M:'::Pc.::L:::'ET-E-D-·--"65"-"-'lIS"';I""""RR~ '..'

RIG CME 850 . FOREMAN REF

APPROVED JOB. 4087S13 3
Form 106-1-81



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO.
I ARCHITECT

t09 PAGE 3 OF 5

SITE PROJECT NAME

INERT LANDFILL GROUNDWATER QUALITY ASSESSMENT, IAAP

Description

('rILL) LEAN CLAY WITH '
S~~, TRACE GRAVEL
Gray

(TILL) SANDY LEAN CLAY
TRACE GRAVEL
Gray

I .= I CQntiIiued from Page 2 of 5
- (62.5) _

--- 638.5~~--

;75-=
I _

I -
! j
I-

I ::j
180-3
I '

i

'CL '
i i
I

i '65-

I

,

-,
I ~l ....,

1
85 5

=1
~....,

i I
I -
'90 --j
1 '

i : ~
..;..:---9

192.5 '608.5 I (92.5)

I ~ !Continued
I I

Penen'ometer
, I I1 ,

I

I

I

I I

i

I
HS

____ I

ill 1

I
*Calibratedl Hand

I l I

I

. ,

2 l SS, 241 24 i 80 l 9000* , 14. 2l

i I .. I ~ I
CD j! I tl~, i

ei al Q ! il-!~-z E. _0.1,." iCIIl,,: is

i i II j i ] i HI i i

WATER LEVEL OBSERVATIONS

W.L 13.0' W.S. OR W.D. A.B.

W.L B.C.R. A.C.R.

W.L
lrerracon

BORING STARTED 6/09/88

BORING COMPLETED 6/1" I RR

RIG CME 850 I FOREMAN . REF

APPROVED JOB' 40875133
Form 106-1-87



, PROJECT NAME

GROUNDWATER OUALITY ASSESSMENT

OWNER

IOWA ARMY AMMUNITION PLANT
SITE

INERT LANDFILL

LOG OF BORIN~ NO.
ARCHiTeCT

T09 PAGE 4 OF 5

lAAP

(TILL) S~~Y LEAN CLAY
Trace Gravel
Gray

'
IContinued from Page 3 of 5

(92.5)

Oescnot,lon

...=608.5

95-

100--

'105-

!

,

I
I, '

IllO---i

V-i r"7
IV.1 t':/
!~:1 v/

i~.;a '~
'v'~ r~,

~a ~Jk
.~;;'~ ~;
~ ,

.t/;
1/,,1
~ (/

r% '/
~ ~
~ ~
~ ~
~ ~
~ ~

I I I~' ~
i_I I~ t%
1115- I Iv f:/
! =585.0:016.0) I~ ~
I .....' 584.0,.017.0)WUTBERED LIMESTONE It;; '/
'I --= I LIMESTONE, Red Brown- I~ ;

. -" Light Gray, Pinpoint I~ ~

I
=581 6' (119.4)Porosity, Fossiliferous f/ .~

12~ • I' SHALE, v'1v;; ~.1
! ::: I Green-Gray, Soft ,'/
I --, 579 0' (122.0)' I

-:"'---122...-S- 578:5 r!?) ,'SEE !IES!] j PILON .sF 8! pt'l

I I i I Continued on Page 5 of 51·

I "$..
I c" ..
iis ~ 1:, •.. ' ,

<3
;;

~ i!i I •

I
;

co,

j U~
Q=

~
~;

I
Ql!

I

I I I
I ;,

I '[ I
I
I

I
,
'i ,

I

I

I

,i

,

, i

I BS
,

i I
I I

,

I

I
! ,

,
,

i Iii
, ,

I

I

I

I ,

Cl DB 8l4163.6 I

I
i
I,,

i

I

,,
I

. Ii, ,

WATER LEVEL OBSERVATIONS

W.1.. 13.0' W.S. OR W.D. A.B.

W.1.. ' B.C.R. A.C.R.

W.1..
llerracon

BORING STARTED 6/09/88
BORING COMPLETED 6/15/88
RIG C}lE 850 FOREMAN REF
APPROVED JOB .40875133

Form 106_1..(17



~orm 106_1087

LOG OF BORING NO. T09 PAGE 5 OF 5
OWNER I ARCHITECT

IOWA ARMY AMMUNITION PLANT I
SITE I PROJECT NAME

t

INERT LANDFILL GROUNDWATER OUALITY ASSESSMENT IMP
, , , = i ,

iI • I
i !

,51 I i I

I
, "If. : ii !i u , I= , . I '.!!

~I I • ~ !;; .~ i C , Oescngtion
,

• I i5 ~~~ • ~ •• -a , C • "z E " ~ =. ' <3
~ u = =

J! • = ;;
~ i!~ = "81 51 '5-

'" , a !
,

i ;; t o!i:: '" .. ~iit • ,
i f • " "c , Eel li. •.. u

~ i u ~! ,
~ I ~; ! ~ ~:!",I ~ • 3 iii I QO! :5~1

t

'" a: t

I ' '

: , ; Continued from
,

t ! t - Page 4 of 5 I-,
•• .578.5 (J 2? 5'

ORRr1.4 ~1. ~
-

C1 , -- "!" ~'J
C2' DB :61.2

- g;: ,.
61.2 , ,125-- ;'~.A, - .;.:-1 ;':..1- ~:.:~ ;'':j-

.;'~';':.1- LI11ESTONE r:~. _ ;.~~--- Light Gray-Light Brown I':;,~_'m

- ~r~_"m~- Fossiliferous, Jointed, .;.:"-_f;'~- Very Shaley in Part, ~rit--:l~,
1300- .:.~- ;.-:

C3 DB '$.4 $.4 - Shale Laminated in Part ~;..;r'_r;':-
1 - I':;'~_.,;.~, - I':~-l', - ...... - ",.

r:;.':t'"_ j::
t

, --
~;.-r~~;.~-- r::.:-r-_ j::

, - ~r~-.,;.~- .;~_-r~:':
, '135-- rr,

,
t - .;.~- j.":

•

, i
!

- .:.'::t"'_ ;.~, i, ,

..J
.~.,.". -".., .,

t --, ..,.,.. "...,.
, I .,.,......,

I
."...,."..;.

t
, ...........,

I
I.", • .,..".• .,• .

-4
I .,.....,.,

as ·1 ~........."'.
I 140--=561. 0 (140.0)

.............
, I .....,.". ....

,
, - I

, ! - BOTTOM OF BORING
----

I
.....,
::J
...J

t

-:J,
-...J

I
! --; -...J

I I
!

I t
~.

! I -;, , -
i -- ,

I
I - I! -;

, -; II I -'

noll STlu,nflllCATIOH UNU REPlItU1HT THE "~IM"TE 8Ol,lNOAftT I,.fNU I!TWf£N SOli•• "NO AOCK l""tJIU: IH-snu T\oIE TIlIAHSlTION MI.." IE GA.l.OUAL.

WATER LEVEL OBSERVATIONS BORING STARTED 6/09/88
W.L: 13.0' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 6/15/88
W.L B.C.R. A.C.R. RIG ~11J:. IDU FOREMAN REF
W.L. APPROVED JOB- 40875133
-



,

LOG OF BORiNG NO./no PAGE 1 OF 1
OWNER

IOWA ARMY AMMUNITION PLANT
SITE
LINE 6

ARCHITECT .

PROJECT NAME
'GROUNDWATER QUALITY ASSESSMENT. !AAP

Becoming Reddish Brown
at 10'

(LOESS) LEAN CLAY WITH SAl'llD
Light Brown

-- ----
5---

--- -
---

10------ ---
15-

----- -
I -

-

20.171 SS 24 . 24

~i i I •

'g
:

, :. ~, . !U.. =-.:; ." .. ;; OesCriPtion• is ~~a • ~
..

• 0- ..
" •z i .. I I: , .. c •. • u §c ~!i <.l c• a ~ '" t!~ 'r0- '" • "c ;; j=~ i ;; ,T.O.C. Elevation • 725.10 ft.

l i!. E ,
II ! ~ , g~~ ~

~; .i• I ,
i!~: t! G.S • Elevation • 722.5 ft.'" ~ '" , a; , ill :> '" . oS w

, j !
:: 721.0(1.5)

1..t:.Al'l (;!.K
KS: ,

i. Dark Brown
!

I

I

RIG CME8S0 FOREMAN REF

APPROVED DMS JOB ,40875135
llerraconA.B.

.

A.C.R.B.C.R.

6' W.S. OR W.O.

WATER LEVEL OBSERVATIONS

W.L. .

W.L.

W.L.

THE $TPIATlACATlOH UNO IiI1lJlfitUlHT THE APHlOX'W"TI! IOUNQAiIIIY WHO !!""'o'ItEEN SOIL AND "OCX TT"!$; /N.S",u. THE 1ltANSITlON ..,,'I IE GAA::UAIt..
L-----...;;;.;;..;......;;.;;;...;;;;;;;.;.;;;..;;;;;,;,.,.,,;,;;;...,.;;;;;;.;;.;;.;.;;.;;;;;;.....;;;;.;;;.;;;.;;,;;;;.;.;;~;;;;;.;.;;.;;.;;;.:;;;;;,;.;,;;;,;;;;;;;;;.;;;;;.;,.;.;...;.;.;;..;;;..-----

BORING STARTEll 4,' 14/88 !

BORING COMPLETED 4/15/88

Form 1015_6-a5



Form 106-0-85

LOG OF BORING NO. VT-'11 PAGE 1 OF 3
OWNER : ARCHITECT

IOWA ARMY AMMUNITION PLANT I
SITE - I PROJECT NAME

LINE 6 ! GROUNDWATER QUALITY ASSESSMENT, lAAP
, " I

I

G i ~ 'i0

" . !~ I

i• c& G'" ;; Oesenption
~ i~a

G
~

~

'"0 c 'ii •z Ii '" I ~ "~'
0 u § ;;

;; ~!~ u' " q~ ~ ~ T.O.C. Elevation • 724.59 ft. gi-! <II .. I 5 ;; c- Q. c: ~ c!l~ = jE G • • ~§~ ,: e I 0- ' G.S. Elevation • 722.3 ft • "-0- a i 0
~

, >0 ..

!!cti c!l ~c!l• ~ <II : iii I
" <II

, ,; l! ..<II

HS i , : CL LF.AN CLAY, With Sand ":i ~1, - 720.S(I <I n_ ,, - .,'/ ~ v ...,- Vi v"- (LOESS) LEAN CLAY .". ~/.1-
f~j ~.~- Light Brown-,

5-=
f<1 ~:1--- f-:;~ v·,- /'j V·1- r", v ...- r , V /'- r~-; V /~-
~~j V.", 10-= Becoming Reddish-

Brown 10 • v'. V,A- at '' r~- 2'j v;-- ~1 ~~: , - -
I - - r<, t:-,

i 15-= ~j r/- 706.3(16.0) Y. l-~-- i (TILL) LEAN CLAY-SILT -~ 8~, -, - : With Sand /. !%r I - I r;: v)Light Brown with

'Lzo ; I sand seams r; ~I t:/ f:/.: - ,

CL- - ~ [/;
~ -, - . '/

, CL - (23.0) ~/ V/
I - 699.3" (TILL) /.

~~
,

i - LEAN CLAYI I /- '(25.0)With Sand, Gray V/, 125-= 697.3 /

! , - ~: ;~,
- (TILL) SANDY LEAN CLAY '~/- Trace Gravel :/,

~! - ./- Gray-brown :/i , - I /: :/, - /'
~I -

~~
,

130-=
,

I
,

I r/!
!

, - i
~. [/,

, i
-

! I I - , V/,
I - 689.~(32.5) ~i 1'>-

I I 1 ,
I

- :i

I
I I, ,

I I
, - Continued Page 2 of 3 ii I

, onI I
,

~ I I,
, : -1 I,

n4E STRATIFICATION LINES "EPflUEHT T\oIE AJI'"lOXIUAn: IOVNQAI'tl', WHEt I!'?'WUH lOlL AND IIlOCX T'YtI!S: IH4ITU. THE TRAN$fTIOH MAV IE GA.lOUAI..

WATER LEVEL OBSERVATIONS BORING STARTED 4/14/88
W.L. 6' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 4/15/88
W.L. B.C.R. A.C.R. RIG non:: R~O FOREMAN REF
W.L. APPROVED DMS JOB .40875135

.



PAGE 2 OF 3 _T-11LOG OF BORING NO.
ARCHITECTOWNEA

IOWA ARMY AMMUNITION PLANT ~
r::SIT=E=.-=='-'===""""=.......,.,..".~-------TPt.o.....". H ....e-

LINE 6 GROUNDWATER QUALITY ASSESSMEN!. IAAl'

~. ~.~ r--
~''' ..~ f'"
0(. ,1 r .
./.~ t/.," .~ ...
;/-1 ~".
v·~ , .

1 t>1 r
/A r.
. '''; r.".--

/.·1 r
.1 "'/>.1 r ,-

/--1 r.
.1 , .'
./ .1 r/
;,/,.~ r/
~ ..... A r ..'
'•./ A ".', ....1 " .~.' .-1 •
VA :>.:.-; ,'f '>
.~
, .
/ ,/
,/ %,/
,/ "

~~
~;
/
-':--:, . r/

/.
/. ~/
/ /,/> ,/
/, ~>

.-: /

", ."....._-: --;. ~.;.:..

(TILL) SANDY LEAN CUY
Trace Grave~

Gray - Brown

= (3Zjyntinued frolll ~ge 1 ~r 3-= 689.8 --:.._- ---;'''"T""~

35-=

"S-=

CL

I

!,
!

9000+* 14.1

,
i
;
is

I

HS

I

as

1 SS 24 2419

.

i

i
I

I 
:60 
I" -=
I - ,
~ 6S9 • ~8...;(u:6",2-.J.5J.l_

*.CALIBRATED i PENETROMETER TEST
. : ! i I ! I

Continued on Page 3 of 3
I.

W.L

W.L

. W.L

WATER LEVEL OBSERVATIONS

6 I W.S. OR W.D.

B.C.R.

A.B.

A.C.R.
' .

lferracon
BORING STARTED 4114/88

BORING COMPLETED4/1SI88

RIG CME 8S0 FOREMAN REF
APPROVED uMS JOB ;'Oll (;HJS .



PAGE: 3 OF 3T-ll
,------0:-,----:----------------........

LOG OF BORING NO.
OWNER

IOWA ARMY AMMUNITION PLANT

OescnotiOn
o
Z
o...
i'.,.

SITE PRtWECT NAME

'- .1-'~;;..L,...IN-E...,...6.....,.-.--...:...----_-:--_-:--_~--,..._...;..GR_OUND__WA_T_ER_Q_U_AI._I_l"Y_AS_-S_E:_SS_MEN:r__- '_",_LW'_'------1
iii i ! I I I! i I.

f IJ ! . 0;; I ; I I~!
-i: Q i'is I = I ~ =

011:100 C" • 0 ';; its
en :i 100 .,.; -CU'= 0 =

I .. i! i lti !: c!ji1i=_oii:...
! . ! i i ; il5 : ~8~ ~! as I!l l

-"----
• !7~ ·652.3(70.0)

I
, , -- BOTTOM OF BORING-

I • -
i i ---

•
--

24 25 5000*·16.6

65-=

(TILL) SANDY LEAN CLAY
Trace Gravel
Gray'- Brown

Continued fro~ Page 2 of 3

-= 659 •.8 ..J'u:6L.'-'_S.'L.-_

I I i
I I I

!
!
i

.

I

liS

.

, liS

2 5S 24

. i I I
i Ii

! i I I i
* CAiLIBRATED PENETROME'DER TEST
I I i I I I I

• .75--
i -
I ....i

---1

j
,-,

I

i -...J

I
-J...,

-j

I
-,
-,--,

I •

I

:::J
-=J

-i, ..,

1

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

I -j
I

~I
I -j
•

...,

WATER LEVEL OBSERVATIONS

W.L.

W.L

W.L

6' W.S. OR W.D.

B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED 4/14/88

BORING COMPLETED "I D I 00

RIG CME 850 I FOREMAN REF

APPROVED DMS JOB ,40875135 J

.



PAGE 1 OF 4

,

LOG OF BORING NO. };:-12
ARCHITECTaNNER

IOWA ARMY AMMUNITION PLANT ----,=-_.....- ------'--------
SITl! !'RQ.l!'"T NAMe
LINE 6 G1\OU1'!!'W..Tmt QUALITY AsSt::;~l"""\"", HAll

.

Desengtlon

Becoming Reddish
Brown at 10'

T.O.C. Elevatiop • 725.23 ft.
G.S. ElevatioP·· 722.6 ft.

-- 690.~(32·5)

Continued on Page 2 of 3·

10-

:... lwLiL[iEANEtict.AffiYiii·:W:i:t:h:s:a:Pd=--~r •.~',., r.=721.1 (1.5) Dark Brown -:~"J •

-, (LOESS) LEAN CLAY .~~ r
5 -= Light Brown,/; .'

>:~ ~
~;j ~
~~f r
/.~ v

~ ~
~ [a'
~ .~

15 - '/=706. 6~(:.;16::.:•..::0!...) ;;

-: (TILL) LEAN CLAY-SILT ;:::
- With Sand %= Light Brown with ~

'20--= sand seams ~

~
jj

-- (23.0) ~~=699. 6":-,.=:..;..<..r.;(Ti";I~LL"")"""'L"!"EANnr'?'C~LA"Y"'-""---:~/)= .!(25.0)With Sand. Gray ~
'25 -:=697.6 ~
,_ (TILL) . SANDY LEAN CLAY '/
,- Trace Gravel ~=: Gray-Brown ~
" "/, = /;
~o i ~

~
---~

, .

'ct.

1500* 28.3

I : I
Penetrometer Test

I '

5

as

. ,

,
,

i I
: !

, ,
!as!

1 SS 24 24

W.l..

W.l..

W.l..

WATER LEVEL O.BSERVATIO:.:.NS=---_-'-i

~, W.S. O:~::: ' A.~:~ ·lrerracon
BORII'lG STARTED 4/15188·
BORII'lG COMPLETED 4/20/88
RIG <;ME 850 FOREMAN REF
APPROVED DMS JOB' 40875135



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO.
.IICHITECT

T-12 PAGE 20F 4

SITE

LINE 6
; PROJECT NAME

'GROUNDWA~ QUMoITY ASSESSMENT. IMP
I

I
,8

• I '$ i~~ I I .. "1i ." I Oescnotlon

i S i~s ~
~ •0 .7ii fjz .. I ;- c.~ c

i • c i l!i I c .n .5!
'" a !:.

Ii ! Ii
& & I i " i )

oJ: l iii ., ~l= ~.ll :5~ !'" '" !.:;:) en , "'- ",. ...
Continued fro~.Page lof 3-= 690.1...l.O(3l."'2.....:iul_

HS

I

·1
I
I

CL

35-

40-

45-

,
;50-=
I -'

I _
'52-

I

i I

IpO :

I

660.1
I
I
I

(TILL) SANDY LEAN CLAY
Trace Gravel
Gray - Brown

(62.52

Continued on Page 3 of 3

W.L

W.L

W.L

WATER LEVEL OBSERVATIONS

6' W.S. OR W.D•.

B.C.R. I

A.B.

",c.R. lrerracon
BORING STARTED 4/15/88

BORING COMPLETED 41 20/88

RIG CME 850 FOREMAN REF

APPROVED OMS JOB' 408751



LOG OF BORING NO. T-12
' ,

PAGE 3 OF 4
OWNER ARCHITEer

IOWA AllMY AMMUNITION PLANT.
SITE PROJEer NAME

LINE 6 ... Gi1~U4''tER Oil-A4T'i A;3£SS:~!'! , ~\P--,, • II .s• i -;. ;;u
Ii , .

~, .. i •;; ." c ;; Oescnpflon• i5 ",.- ~ ~ • ..
0 .0- !_s ii Iiz Ii .. ~ -. 0 ;; §• t ! i i g!~

(,) • H. 15.. Ul !l- • ;; .!l" i ;;0 ..

1Ii I u :
!~a ~

~; .! U• !~: .!lUl o?: Ul II: : of! ..
:

.., - ..
: I Continued. from. Page 2 of 3-, -

-=660.1 (62.5)

r f;- (TILL) SANDY loW CLAYHS I CL -, - Trace Gravel " '/
65 -= Gray- Brown ....·i

/- ..
~'j- T-
;~

'.'

- /

- t... ,....
- ~/- 1/ ~/- 8 ~70-=
-

;~

I
-

:~i - /
I - '/ /- -

~
,/- ~j

I - '" '

-75 -='647.6 (75.0) , .'

~/I - (TILL) SANDY SILTI ML . -
1

, - Trace Gravel ~i
-

~.- , Gray
~

..
: : -

, -
~- i

I ! :

~
.

80-= 1 ~/
. ,

I 9000+: 10.1
- ~2 55:24 24 i 197 - (; ~~-- /,

HS I I
i

- ~;> ~
I

, , i i - ,

~: I
, - , - ~~,

!
I,

I
I , -

~1 I , 185-= ~! , i

~
~;

I ! I -
~~

,
I -
!

I - ::.--:I , - ,/, ~,
,

I
, - ,

~, , ! i - ~,
! , -

~
, I I - %, i !

i

i90
~!

,
%,

i
,

, , - ~ ~,
1

I 1 - i
,

-= 630.1, (92.5) '/
,

, I I I i - I, I

I! *Calibnted Petlll!trometer Test - i Continued on Page 4 of 4-I
I I I I I I - !I ,

TMI ST""'TUJ1CATION UNa ~EPlIriaI"T"... ,..LI"OXI.....TI lOUHOAJIY UfflS,Ir'IIIll't SOIL "NO IIIOCX T¥1IIO: IN«TU.,NI Tl'lANIITtOH MI.., IE o."OUto\.

WATER LEVEL OBSERVATIONS BORING STARTED ,,/15/88
W.t.. 6 W.S. OR W.D•. A.B. llerracon BORING COMPLETED 4/20/88 ..
W.t.. B.C.R. . A.C.R. RIG CME 850 FOREMAN REF
W.t.. APPROVED OMS JOB 040875135

-



LOG OF BORING NO. T-12 PAGE 4 OF 4

l)elcnption

(TILL) SANDY LEAN CLAY
With Sand. Trace Gravel
Gray

Continued !:rOlD Page 3 of 4

,I PROJECT NAME

~UNDWAT"..ll. ODAL1.... ,..:::s:;SS~, ~'-"----l

630'1' (92.5)

; .

, ARCHrrecr
. ,

95-=
vr';,,;,
~/' '.1
r/ ...

(97 0) r'/ l/~:
-625.6 .:.:;.'.:..:..:::.:.-----------(',., ~. I'

- WEATHERED LIMESTONE r.. L \..

·:100 (lO1.3) '<Of 1./~llj t"
=621. 3 ....\.::.::.:.:.~===-::::;_:_;_;:__--_; ~

,-'.Lla.&.:.L.~_r_a_~_RED__SHAL__E _l.~,~/~,. ~~,
.(104.4) . '1 r

LIMESTONE r;. r/.:
Gray, jointed fossilif- t V
erous. with shale
Laminations

;

0
5''. i
.!!
~.. 0

.~ •
0 G

, 0" "I "0= ~..
i~

..
·set; !

, I••,

I ...... I.. I 1!.:::
il:! 3

0- 0

IU : 8
I i

I i
, .

!

-

i

._---

, ,

,
I
i : i

DBE!l.4E!l.4 i
I I
I ,

I i
!

HS

C2i DBmO: ll6.4,
) ,I

I
i

OWNER

IOWA ARMY
SITE

LINE 6

i
I I,

0 II u ,
0

,, •;;
• i is
z .. ;-3, • i i<II

~if !. i i ~
<II I 01: <II ..

C3

i

RB

, DB 51.614.4
, I

C1 ,
, ,

ii

,,- ,
- i

IUD :\(110 3) ~~ 'i
, -612.3 • ,. •- ~~~i_SHALE ,!I-_- !
i ,-= Dark gray. f isslle, ~~t:~~
,- calc:a reous with occas- ,!t-I!
i = " iona1 limestone stringer W...-: ;, :• :) ,.to_ .
'115--607.5 '\115.1 $;1-::;
I -' LIMESTONE ~; - - j,= Light Gray. fossiliferoos Z! :-~i
!' -' with shale laminations $; -: ;
, - ,. - .
\ =603 7 ; (118 9) ~~ ~:f;

I :!t20 ' • i • DOLOMITE t~~t:=il, ; = Gray. shaley in part aJ;et~

I I
.'-''',,-,i RB I i Ii I I I - i calcareous and pinpoint ~~;.~;.~;.~:, I I' , - , porosity in part ~~m~;~:

I, I I ' - . ~~#~;;:;.~;
1-....;,.----.-.o;---:---~--'-----"599 .1 (123. 5) ".,.,.,

! I I' I I I I ; I ::J I BOTTOM OF BORING I

W.L.

W.L.

W.L.

WATER ~EVE~ OBSERVATIONS

6. O· W.S. OR W.D.

B.C.R.
,

A.B.

A.C.R. lrerracon
BORING STARTED 4/15/88
BORING COMP~ED 4/20/88
RIG <:ME 850 FOREMAN REF
APPROVED OMS JOB .40875135

Form 106-a.a5



LOG OF BORING NO. \ h13 PAGE 1 OF 1
CNl/NER i ARCHITECT V

,
1 SS 24 20, 8 1000* 27.2

, HS

lAAf- -
I

i
, ..

~.
I r~
! :Ile!

~ ~~~ ,

~ ~
~ ~
.~ ~
~ ~
~ ~
:/: ~} v,
~ ~
~ ~
;; ~
~ ~
~ ~
~

(LOESS) LEAN CLAY
Gray Brown

......-
T.O.C. Elevatio~ ~ 7~9~93 It.
G.S. £levar:l.",n .: 717.4 ft.

PROJECT NAME

,GROUNDWATER CONTAMINATION ASSESSMENT- - '

:

j
i 1;

e! !

, -
,

705.4 112.01i
!

, - -- .
, - (TILL) SANDY LEAN CLAY-
15- Trace Gravel- Brown--

I i -
! :10-

5-'

i i .-

!CL ! - LEAN CLAY
n4.9 12.51 Dark Brown

i

,
,, !

i I
I,

I' '

i
, ,

i
I

I
I

, ,

! I

"1- I I'g, If. , Ii
! i!~
II .~ : j >o;!

I '01:: B .•

! i "i 1,1 J~J!;;;i!' 'I',. 8
i

e

._ l:. ih,'
l! S! ~j 'IH-.

: If ! CD ! Q_ :UD!

.

I i

I HS

IOWA ARMY AMMUNITION PLANT

LINE Q
SITE

-~--:::- •• .. 1 j

: I

I
: *C~lib~atedl Hand

"

I I

, i I

Penetrometer

I

W.L.

W.L.i

, W.L.

WATER LEVEL OBSERVATIONS

16. O· W.S. OR W.O. !

B.C.R. i

A.B.

A.C.R. ',lerracon
BORING STARTED 6/20/88

BORING COMPLETED 6/21/88
RIG CHE 850 ' FOREMAN REF

APPROVED JOB </00875135



LOG OF BORING NO. VT14 " , PAGE 1 OF 3
OWNeR ARCHITeCT

IOWA A.RHY AMMUNITION PLANT , ,

sITe PROJECT NAMe ,

- ' - . ~. ~

LINE 6 . -.
r.llOUNDWA,.1'1l -1''''1.1':'' A~<';"'''!!:!..!!:''-'- r • ..c -

"

, ! ,

I
g

I
,

i ! • , "$ i 1= I I ,u !c " :.2 iI • i, .. .= c , i :;,escnption• c

I
'tI.t! E ~

I~ ..0 It , -;. • J;z e .. 1:
~

! :~ 8 ;0 , , c , l' .:i.C. Elevation • 719.79 ft.
i~• , • 1 i ~ g!i , c ... ~, .EVI .",lti I d~

~
,

Q= I.! i· i ! ~G.S. Elevation • 717.2 ft.I i ~' i J J I
,

i f ;S~ ,UI i ::i!if: I I I
VI VI .. , ~ I I., , I ' - I _.

;/;
~,! I I " • I I ; I -

! I I , i - . LEAN CUY r/~as d CLI ," , v- i ,~I (2.5) Dark Brown ,/ . ,v, -714.7 ," .',
"1

,
I

r
~': , -I
VI

, , I - /'
i , I - (LOESS) LEAN CUY ··:1 VI !

, - v.I ! 5- Gray Brown / ~

/,l ~., .
! - /l V.-- /j ..

"- r' ,-

riJ
v,, - v-
'~.1 - !

i
, - " l110-

'j V
i -

~.I -
~/J, - (12.0)

!
,

- 705.2
i 1 - I.'A V
, I - kj ~, - I't' ,

I -
~J

v,- V! :15- (TILL) SANDY LEAN CUY
~, , , - Trac.e Gravel f;:;I

I -
I , i - - , Brown r; II:

i I
, 1

~
, ,I ! i b, ,

I

'120 ~ 697.21 (20.0)

i
1 ~

,
I I V1

t'~- ,
(TILL) SANDY LEAN CLAY ~' ,

I - '/A- SILT • .TRACE GRAVEL
~ ~

1 !

I
-

, - Gray Brown Y.
,

,
! - '/!

I - i ~:

~
I .'! I ' i V:

I I,25-
I t/:I -

II
-

I
~...,

-

\
-:J r~

! ~- ,

130 '
/

I [JI
, - ,

I I I II
!

I -I I , i 32. S '684.7' (32.5) .' f
i I I

\
! I

I
i -

I of 31
,

I
: I

...,
I I I I

..., Continued on Page 2
I , , I 1 -

ntr. ST1'''''~ UflIU' 1IllP"OlNT THI~ IlOUMOfJIl'I' UNn H'I\IrUN tCIll. ANa "OCll ""'D: ltII«N. ,""I~ w"'" II~

WATER LEVEL OBSERVATIONS BORING STARTED 6/21/88

W,1.. 16. O· W.s. OR W.O. i A.B. 'lerracon BORING COMPLETED ~J21J88

W.1.. B.C.R. ' A.C.R. RIG C1E 850 ' FOREMAN REF

w.1.. APPROVED • JOB' 40'875133



,

LOG OF BORING NO. Tl4 PAGE 2 OF 3
O'NNER

IOWAA:RHY AMMUNITION PLAN'!:
, ARCHITECT

I
SIT!

LINt 6 "L GROmmWATtR QUALJ.rl ASSESSMEJ."!. ~

I

I

I
I

, '
I

I ,

1 55:24 122 ; 33 ! 2000*!
, I

KS; i I I

I
,

; i
I

I I I

I !
I

..- .

(TILL) SANDY LEAl' CLAY
SILT, TRACE GRAVEL
Gray Brown35-

:CL ;. ,

- Continued from Page 1 of 3
"';':'-';';"';_ - ..:(..:3~2.:.::S~)__ 32.~ 684.7

I

!.~
'#

I I

! 1'5 I

c ,=
i

'";l

i .. I.

= •i • 0 §I •

18! i !". '" II al '=i, iI '! '! ."

I I - , .
, --

i -
i

, -, -I , (40.0)
:40-

, i -
12.8 -

I --
I I ; -, -- I I -
i

I -
I 4S-= (TILL) SANDY LEAJ.'i CLAY!
I - Trace Cravel! -

i - : Gray Brown-I -

I

i'
I
I

I

i I

I • I Ii "
;; I ::: I

! I a .~ ici 1>.1z I Ii .. i1~ I

i Ii I
c.~ ,

• I

] JUta' en !
i "j I; i., I ,I: J a:

I

I , I ,

ii ! ,
I i,

as I I,
I I

I
I

, I I• I

W.L. '

W.L.

WATER, ~EVE~ OBSERVATIONS

16.0'w.s. OR W.D.

B.C.R.
A.B.

A.C.R. llerracon
BORING STARTED 6/21/88 "

BORING COMP~ETED 6/21/88

RIG '£:ME A ~n ,FOREMAN REF
W.L. APPROVED JOB "'087 S133



'~

LOG OF BORING NO. Tl4 PAGE 3 OF 3
OWNER ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE PROJECT NAM' t
LINE 6 .. • • ~.~ a:;S;:;SSMEN'r • IAAP

I , I !
, • ;

i I • I i ;f. ! .!1 !Q l :.
I

c . 'Q ,
• .. ,

;; '= I;; lID::: ,iii Oescnptlon• is I iJ:B • ~
,0• ... ;; '. ..z E .. I o-

Il • (j
~

,
i

C_,c , c .E• • t I • j!i !:" :U: .!1 .0... co I S , , ; ,
i 1;

!i! iii i ¥ i ! ,. !& I ~ I '" i= e, ! ~i
a~ 1!~; c! !~ •co ll: I, ! -

! I I
I i -I ! , -, I I , I ,

I - Continue<l F.....m Page 2 of 3 .
I , I, , , - .

-=654"7~~~ I "- .,
! - .....:-:: -J.'"

KS. CL - f" - ..... : - :,~t'_-J.~:.
,

'65 -= i':~t'- -J.~:"
(TILL) SANDY LEAN CLAY •••.t: -.1..•.•

~ ... - .'.
, ~••,.t:: -.1. ...- Trace Gravel t'· - ....

2 SS 24 24 37 7000* 17" 4 : -
fi~j::::ri- Gray- ...:......._-J.~.:-- :,.~r_-J:::.KS I - :.~t"_-.,t!:,.- ,:,.!t"_-.::::"-, i 70 -= '~r_-.,t!:,.

! ·.. -.r.,b
. i , m:':I

, . =646.2 (71.0), ...............
, -*Calibrared:Kand ener1!01Derer i - BOTTOM OF BORINGI ! , -- :, I -

i -,
! --, , --

I ! -, -, , -, -, I --, I
I ,
" ::J,, ---J: , -- !-, , -, -- •-, ....i, ,-

, I - ,, ,

I !

....J i,
,

i-......,
\-

I
~ II - I

I ! I -,
I ! II , -!

,

I I
I I

I I
::J ,

I

1
, I ::JI

THe: ST'IUi'n"'CAnON UNU ~DlNTTNe: MlfI'lIIIOlallW'llOUMD/l.lW UHIIII'l'WUH lOlL &NO ROCIt ':WII: IM-&mJ. ,"11'1itAHSJTtOH ...., a, CHl~·
WATER LEVEL OBSERVATIONS BORING STARTED 6/21/88

W.L. ' 16.0' W.S, OR W.D. A.B. llerracon BORING COMPLETED 6/21/88
W.L. ' B.C.R. A.C.R. RIG CME 850 FOREMAN REF
W.L. '

,

APPROVED ' JOB 1/ 40875133
Form- 106_1-87



LOG OF BORING NO.Vh5 ' PAGEl OF 4

OWNER

IOWA ARMY AMMUNITION PLANT'

ARCHITECT

,
,

SITE
LINE 6

PROJECT NAME

GROUNDWATER ASSESSMENT. lAAP

(LOESS) LEAN CLAY
Gray Brown

T.O.C. ELEVATION· 719.8
G.S. ELEVATION· 717.3

Oesc:rll)tion

-= 684.8 02,5)
- CONTINUED ON PAGE 2 OF 4

_ ~ CLAY l% ,~=7 (2.5) ~ Brown 1% ~_ 14;e....l.:~ --{~/j ~

~ ~
C< ~
~ I/'
~ [~
~ t;
~ ~
~ ~= _~(l:::.2:.:,0:..) ---{.~ ~

- 705.3 v, 1/
- ~ I/'= (TILL) SANDYLEAi.'l CLAY ~ 8_

- TRACE GRAVEL % v.
, 15-= Brown ~i

~ ~
~ ~
~' ~

i 20 - 697.3->.:(2:.:::.0.:.::.0:.l.) ~ -r~ ~

= 8: ~= (TILL) SANDY LEAi.'l CLAY ~ ~
TRACE GRAVEL l% ~

Gray Brown 'tI: ~

E;; E;;
~ ~
~ ~
~ ~
~ ~
~ ~
1/ ~

CL

I 25-=

, !

1 SS 24,24,17 '5200 ,21.9

I I :

: KS ; i

HS,

i,

,

•i :. ;:;
, ,15.

1
is

~ CI,>.= ';; :::
, '.,1 'I .,..~ : .,1 i a:~' I I

. 1 ! I f

RIG CME 850 FOREMAN REF
"APPfiQVED JOB,' 40875135

WATER LEVEL OBSERVATIONS

W.L.: 16' W.S. OR W.D, A.B,

W.L. ' B.C.R. A.C.R.

W.L.
lrerracon

BORING STARTED ','

BORING COMPLETED

8/2/88
SW8-8-'

Fol'lTl l06-6-a5
,



Form 106 5-65

LOG OF BORING NO. T15 PAGE 2 OF 4

OWNER j ARCHITECT .

IOWA ARMY AMMUNITION PLANT I

SITE I PROJECT NAME

LINE 6 , GROUNDWATER QUALITY ASSESSMENT. IMP

0
,

0 ,
0 t- , ;; , i0 i0 - ,. it

~• -';; 1»:: " ;; DescnptlOt'l• is " > • :!l 1: •
0 ~

, g'WB 8-
0 a

Z a' ;; <- ~
0

• !: Co III .:.
~II'I0

~!~
0 j:g ,• en , a 0

'"
.- "15. ~ is' Q,. c: ;; 0= ;; ~i

E • I E • ~&~ !:; 'i t 15.
~

u i 0
~ ~~0 , c- o 0 0

en ,!: , en a: I OJ ""., o£1 "en Q

I
, CONTINUED FROM PAGE'l OF4 I,

I I --
...-:::. 684.8 (32.5) .

, CL - % ~, - (TILL) SANDY LEAN CLAY
~- ~HS· TRACE GRAVEL:35 ...-:::.

Gray Brown ~ ~-
- /':. ~-

~-
~-

~-
~-

- ~ ~, 40 ...-:::.
~- ~-
~-

~-
~, -

~-
~-

~. -
45 ...-:::. ~ ~-

~! - ~, , ! -
~

, -
I , ! . - ~, - ~i i , -

~ ~, ! I -
!

, ! , !,sO -----!

~ ~2 SS! 24, 24 22 5400 ,21. 2: . 665.8 (51.5) I/': ~
-

~ ~,
, - (TILL) SANDY LEAN CLAY

HS!
I -

~- TRACE GRAVEL
! I

,
~- ~

, ,
'55 ...-:::. Gray

! ~,
I , - ~, ,

! -
~

, - ~,
i , -,

~, -
~I I i I -

~I I i -
~

, ,
I I

~, i
!

, '60 -
~!

, ,-
~-

I

- ~I i I - ~!
_ 654.8 (62.5) r/I

I

, - CONTINUED ON PAGE 3 OF 4 I
I I I

, I
!

I

-
i i - I

, I ! -i i i
THE $TJIATIFlCATION UNU "E~ESeNTTHE At»PR:OXIMATE IO!JHO'''''Y'L,lNES 8!TWEEN $OIL AN' ilIocx. ~JlES; IN-SITU. tlole TJlAH$lTION MAY 8E a-A01JA,L.

WATER LEVEL OBSERVATIONS . BORING STARTED 8/2/88

W.L. 16' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 8/4/M_
W.L. B.e.R. ~~ RIG CME 850 i FOREMAN REF

W.L APPROVED JOB ,408751:35

-.



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO. TIS
ARCHITECT

PA(;E 3 OF 4

SITE
LINE 6

PROJECf NAME

(;ROUNDWATER QUALITY ASSESS~~T, lAAP

,
I

Oescnpfion

80 -

HS

.1
,

'R
CI DB 179.2 481

,

CL

CONTINUED FROM PAGE 2 OF 4

~ 654.8 (62.5)

(TILL) SAJ.'IDY LEAN CLAY ~ ~
~TRA~C;'E!..:G=RA~V=:E==-L-=~=~ ~ ~

Gray :/: ~

~ ~() ~

.~. ~
~ ~
~ ~
rJ ~
rJ ~[% ~

~
~
~
~
~
~
~
~

85 ~
=631. 3 ~(~86:.:.•.::-0)f-=-=:=;;-...,------Y~
- (87.1) SEE NOTE 1 B
- 630. 2~'-------------v:.

SHALE, Light (;ray-(;ray ~=628. 4..l{~8~8:.;.9:,.().....;S:::;O::.:f:.:t ---t':'/
90 - , SHALE; Dark Gray, Firm- ~

Hard, Fissile, jointed,
Dolomitic in Part

~ 624.8 (92.5)

CONTINUED ON PAGE 4 OF 4

Form 106_6-85

W.L.

W.L. ,

W.L.

WATER LEVEL OBSERVATIONS --I 1
16' W.S. OR W.O. A.B.· ..

B.C.R. A.C.R. rerracon
BORING STARTEO 812188_to

BORING COMPLETED' 8/4/88
RIG CME 850 FOREMAN REF
APPROVED JOB '40875135



LOG OF BORING NO. Il5 PAGE 4 OF 4
OWNER ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE PROJECT NAME

LINE 6
, GROUNDWATER QUALITY ASSESSMENT, LAAP

•
0 f.

.2
0 1;;
• .

~ i
~

•;;; ~=: E ;; Oesengtlon0 i5 "C.~~
0

?: •0 '" E • rz E '" ~ ~=-:- 0 ;;; i3
~• .: ;; ~!!i

, u • ,,- c." o'

~
<Il

'" ~
;;

00.. I Q:: ¥~ " 1;; :ai0 i I " ~ "Eo ~; ..
~ U0.

i 0 §8ii .~ 0 ,
<Il i?: <Il 0: iii QO! ::l<ll Q

,
•

.,
- CONTINUED FROM PAGE 3 OF 4--

(92.51--.:::. 624.8
I ~~ UD I~.~ 48 - 624.1 \~ .~ ~.... /lOIE 2=623.7

,
C2 DB 100..8 96 SHALE, Light Gray-Dark

95-= ~ray. 50ft-Firm
,. .,., ,.

(95.9) ,. .,=621. 4 iss].le in Part ., ,.,. .,
.". ,..

- LIMESTONE ~;. ~ ;.~
- ,. - .,., - "".-- Light Gray-Light Brown, ~;. ....-- ;.~- Fossiliferous, Jointed, .... - ....

.", - ....- "". - ....- Pinpoint, Porosity

., - ",.
:0;. ~-_ ;.~: 100-= 96.5-96.6
,. - ....

Shale Layer .", - ....
':;'~-- ::~- .... - .,- ... - ",.- 615.2 (102.11 ':;' ~-- J':- .... - .,... - ...-- ':;. ~-- ::~

C3 DB 60: 50.4 - LIMESTONE ,. - ....
, ." - ",.- Light Gray, Dense, :-;. ~-- ;'':

: - ":;'.1--- ;.':
105 - Fossiliferous, Shale ,. - ....

.", - "".
- Laminated, Shale Bedded ':;'1--- ;.':... - ....i - • J' _ ",.

- ":;'~ ;.":
- .... ,.,.........,.,.,.,.

-- ........, ........
I RB. .,.,.,.,.- ,.'-.............,."'."'....I I - ............, ....

(109.5) ...."'."'."'..I - 607.8 -:0*:0*:0*:"':

: !
•

110 -
BOTTOM OF BORING II - I-

- :lOTE 1: LIMESTONE, Light--- Brown-Light Gray,-
, , - Pinpoint Porosity,

: - Light Blue Chert, , - ,

I -- Inclusions-
- Fossiliferous

, -, , , i - NOTE 2: See Previous Page--
: ! :

i - for Description
1 -I , -, , ,

NOTE 3: LIMESTONE, Lighti -. i
!

, -- Gray-Gray, Jointed
I-

- Fossiliferous, Dense, , - i
,

I - ,
I

: --
i

I
-, i ! , - ,

I
I , -

! I I ! I I I
THE STlllATJ"ICAT10N LU"fS IIlE"'"£SENT THE AIf~1I1MATE IlIOUNtJ,I,A'I' LINES er,wUH SOIL AltO itOCK ':'YIlES: IN.$IlU THE '!'IIlAN$lTl()N MAY Ill! GRAC~L.

WATER LEVEL OBSERVATIONS BORING STARTED 8/:/88----- . -

lrerracon 8i4/88W.L. 16 ' W.S. OR W.D. A.B. BORING COMPLETED
W.L•.

-----------
B.C.R. A.C.R. RIG r.ME A ,11' FOREMAN R!.F

W.L. APPROVED JOB' 40875135



OWNER
, IOWA ARMY AMMUNITION PLANT

/

LOG OF BORING NO. VT-16
ARCHITEC

PAG£ 1 OF 1

PROJECT N,u.tE

GROUNDWAT£R QUALITY ASSESSME:NT, IMP

1 55 18 18 7

. HS

•
t-

,g
•£

; '~,. •
~

•~ ,0• ; '0_ "5.-,
"; c= .! i· ..

~
~; !: >- •cO! :", c

CH

CL

29.3
,

'15 --=

i
'"

Oescnotion

T.O.C. Elevation· 717.82 ft.
G.S. elevation • 715.2 ft •

,

-(LOESS) LEAl\! CLAY
Brown-Gray

i
I !

! :,

,

2: 5S: 18 i 18 i 8 I 118.1 :,

HS i

,
I
! i·

,

! , I ,, ,, I iI

,

I I
i

i
,, :

I
!

I
I

, ,
I I I i

I
! i , , I, I

, -I -- 698.2
i ---,

i

i

,25-,

i ------------
-
----

! ---

W.L.

W.L

W.L

WATE~ ~EVE~ OBSERVATIONS

10' W.S. OR W.O. A.B.

A.C.R. llerracon
BORING STARTED 5/ 10/88 .,

BORING COMP~ETED 5/12/88
RIG CME 55 FOREMAN JRJ

APPROVED JOB' 40875135



/

LOG OF BORING NO)J17 . PAGE 1 OF ~

OWNER

IOWA ARMY AMMUNITION PLANT
SITE

LIliE 6

I AACHITEC

I PROJEc:" NAME

! GROUNDWATER QUALITY ASSESSMENT, IMP

oz

I
"'

0,
~,

" ;;. ~
o~ ;; ;;

~-5i
~ ?: ••,

i .. ;§ ;t-:E a ;; (j

" •;; ga.: o· n ii ~ ; Q:

: u ~ ~8.!l ~ d'J ~~0 !.0: CD ~"'" '. "'"

Oesen01icn

T.O.C. Elevation· 717.76 ft.
G.S. Elevation· 715.2 ft.

(TILL) SANDY LEAN CLAY
Trace Gravel
Brown-

25---' ,----- --
...1

30-----

I FAT CLAY .:.1 r/

"

Dark Brown ;;~ k·
~1 k'

. 71L 7 !1""0...."'5:..o.) -.,--'''' ,1 ~''-

5_ I (LOESS) LEAN CLAY ~:'8 f.:;= I Brown r/~ r~:
V...1 r,' J

, V',1 r.··.-= I t>:1 L: i
' 10 : 705.2100.0) t:

1
1 ~.:;

- .>.:..:::.:."-'------------..,-v~ r~:

= ~ (TILL) SANDY LEAN CLAY ~v.) ~:.
- : Trace Gravel ,,1

-- Gray-Brown ,~ >
- I/A ~/

15 I ~ f~~;
...,j ','(17.0) v:A /
~ 698.2~:...:.;:.;:..--------~ :;:

:2~ · ~ ~
VA V

~~ ~;V:" /c% /
~ /

~ r~r: ~

_ rd r~
- (32.5) sit

682.7j CONTINUED ON PAGE 2 OF 3

i .

1 SS 18 18 6 12L5! I

i
i

, ,
, !

,
,

i i.
, i i i, !

I
,

!

, i
i !I

I I

i ! i

i

, ,

HS,
,

I iI
1

HS

W.L.

W.L.

W.L.

WATER LEVEL OBSERVATIONS

In' W.S. OR W.O.

B.C.R.

A.B.

A.C.R. lferracon
BORING STARTED 5/11 / 88

BORING COMPLETED 5/12 /88

RIG CME 55 FOREMAN JRJ
APPROVED JOB,40875135





LOG OF BORING NO. Tl7 PAGE 3 OF 3
OWNER

IOWA ARMY AMMUNITION PLANT
SITE

ARCHfT!C'i

PROJ!C':' N..:.ME

. GROUNDWATER QUALITY ASSESSMENT. IAAP
•, '0

'$ :~. .~

.~ ~
;; Descrlptlon
•~.~ ~ c ~ •

~=":" 0 ~ ,0 I •i:!! " • ''OJ' "I
c-.

i i0". ; 0i; ,: e:
o~c i ~ §; J!. :: 1= »: c

"'''"' :=01 C '",

I I
i: :, I

I

•

, ..
, : i

,

i I,
BOTTOM OF BORING

CONTINUED FROM PAG.E 2 OF 3

(62.5)-= 652. 7..;.;:.:.;,.:..:..-
(TILL) SANDY LEAN CLAY
Trace Gravel
Gray-Brown65-

, ,
! eli. ,

16.0

;

:
I !

41 .

~
: ~

,
i ,,
, ,

I I
, I

I
I

16

H5:

I I

2 S5 18

i ,

RIG CME 55 FOREMAN JRJ
APPROVED JOB' 40875135

W.L'

W.L.

W.L.

WATER LEVEL OBSERVATIONS

10' W.S. OR W.O.

B.C.R.

A.B.

A.C.R. llerracon
BORING STARTED

BORING COMPLETED

S/1l/8R ·

5/12/88



Form 106-0-85

LOG OF BORING NO. \/m PAGE 1 OF 1
OWNER ARCHITECt"

ARMY AMMUNITION PLANT
,

IOWA
SITE i PROJECT NAME

LINE 6 GROUNDWATER QUALITY ASSESSMENT. IMP ,

, , § ,G ,
t' ..0 I

,
IIi , .

~
~

::;;; G- o ;;; OeSCflotionG i3 ,

i'~ :e • ~ - '"
Q ;; 0

~
•Z = '" ~ =-" 0 i3

~
.e• • .: ;;

~ ~S!= <.l

H 717.24 ft. 0_'is. <n 'is. ~ ,,~= . ;; .!; " ;; T.O.C. Elevation - ~~i • i ! ~- 'is. .i"- 0 g!~ :
~ G.S. Elevation -714.6 ft. o.I • oa =~, .! :Eoen ~ <n '" ::> en ~ CD t W,

, '. LEAN CLAY· T ,.
CL: (1.5)· . I'. HS I - 713.1 Dark Brown •- :' ,--- (LOESS) LEAN CLAY t ,- ~ ."

, ,- Light Brown :... l ,-
5'-:: r," j

,
.

I- II ~
1 SS 24 24 5 32.6 -

-
-

HS --
~.~--- ~:.-:~ ~.:...

'10'-:: ·'i.:-r~"" .....(: - ::,- ~~r_-.!.~'- I'0t: -~."- L:;. ....- _~;..:

- rJ.:- -......' _.....-- ',' - .......
- L:::r--J.~:.. - ..:~t-_ -.1:0:,
- ~ ...!.r_-.J:::.

15 ~ '::.~:r_ -"f!'....... -:'
~...~- .'- .........

- 06.5) 1...... - .....

"'r -""j698.1 •... - ....- ... _•...
I , - t~,'l:-!,~, -- (TILL) SANDY LEAN CLAY ,..-"'j, rt---.:.~:.-, - Trace Gravel ,o:t-_-.:.-::.

2' SS 24 ' 24 13 16.8: "r~r- ,. - "'1, Brown ... - ....
20 •

...~.- .".' ..
J.':'~:::- ;-~.:.:tHS - (21.0) ,.,..........

- 693.6 ...; ..:..:.....
. -

- BOTTOM OF BORING--. -
I

-, -,

:75'-::,

I
-, --

Ii I -, I

!
I

--, ,
, , ,

, ,
I I - :

I , -
I I -
, ,

I -- ,
, ,

I -- I,
I -- !--

, , -, ,
i ,

I I I ,

i I -
i I ! , ,

I, -
tHE ST"AT,FICATlON UNU JIi!"""UEHT THE ~XI"''''TE IOUHOAJItY UNO tI£TWUH SOil. "'NO iIlOC' ....."ES. IN.SIT1J, THE TflIANSITION IIAY IE Z:.\:::UAI,.

. WATER LEVEL OBSERVATIONS BORING STARTED ~/21/88 .---_. -._- -_._.. .. ---

llerracon
------

W.L. 9' W.S. OR W.O. A.B. BORING COMPLETED 4/21/88
W.L. ' B.C.R. A.C.R. RIG CME 850 FOREMAN REF
W.L. APPROVED DMS JOB =40875135

·



LOG OF BORING NO. 018 PAGE 1 OF 4

OWNER ARCHITEct'

IOWA ARMY AMMUNITION PLANT
SITE PROJ eer NAME

LINE 6 GROUNDWATER OUALITY ASSE , IAAP
, '.'.• -;. i:

0
,.

• . I~ 0;• :: ";; .- I";; OeSCrlQ{lon ~• <5 'l:'.~~ • ::
,.

go0 0. " •.. - ;; (3Z • co ~ ::: "" .. • : T.O.C. Elevation 717.56 ft. a....• • E ;; 'ii
=: 3>: U ; ~. n : • •

0. Ul 0. ~ ii!go ;; 0= '" ~ 715.0 "@'i
"i • E 0 • ~. ~

~
?:-'; !~t 0. G.S • Elevation • ft. .-0. 0 • ~ ~

;, ::;~
Ul .:: Ul a:

" Ul
oOl f:;) en , ~

.-_. . . . /1 ..- ,. ,
- ~ "'. ~ l/

HS . - FAT CLAY ! .. 'J l·' .
• ,." I V- Dark Brown t"1

2A SS 18 18 8 28.5 - ,
. - (3.5) 1/1 v'

=711.5 f ,/ j ~. '

HS CL - r./ J v
5 - f/! i·..

f
"- (LOESS) LEAl'; CLAY .. •

- • .- ~
- Brown r /1 . l
- .. ' i ,, . v- i/l (..,- r/J- t,····l t· 1- r/; ~/ -1

10 --=:705.0 (10.0) ,.' j 1.-' ..,

- r/J l' ,Ji

- (TILL) SANDY
t/ j I." .""

- LEAl" CLAY r,/ j k1
- Trace Gravel f~j ~:~-

Gray-BroWn- / j

l/~- [/J 1.-" "- r,./ J V.- r/j
~>:115 - '.' j- ~>1- ~/ ,"

- 07.0) r/j

~
, -698.0 '/

-- r'/, -

~
- (TILL) SANDY LEAl" CLAY

,
i

- TRACE GRAVEL L! I 20 -
, -- Brown ,,/ V",, , - ~/ V,-

- r<j k .-
- V.,~

-

f~
~-- "l

: - ~", , -
r~i

, - '/'25 -- /,: , -
~.

/>-
:~i - r;;

I -I : i - V/'
, - f/

~~:
, I

i - r/ "! - ' /
' -i

, k". -<..: 30 - 1-,'-- r/ ,"i - r/ ..
- r/f .,-' .'

, - r"/ I t/ ", , ,
.

-=682.5 02.5) t.-..,,;.~

i i - ,

I i i ! - CONTINUED ON PAGE 2 OF 4

II I ! I i I - ,

i ! I - I

TI'4E STfIlol.t1ACATlON UNU iIIlEPlltISEHT 'tIolE ""'''IIl(»lIMATE IOUNOAl'tY UNE$ 'er,."I:!'1 SOli. ""'0 "CCK ~'-es. IN.SrlV. THE TAANSIT'lON MA" all GIIIAOl./Al,.

WATER LEVEL OBSERVATIONS r!0RING STARTED 5/12/8S_._.- ..- -_ .. _--_._-_.

lli:rraconW.L. 10' W,S, OR W.O. A.B. BORING COMPLETED 5/20/88
W,L' B,C,R. ".C.R. RIG GME 55 FOREMAN JRJ
W,L APPROVED JOB ,40875135

Form 106-6-85



j:'orm 106-U5

LOG OF BORING NO. Il8 PAGE 2 OF 4

OWNER ARCHITEcr

IOWA ARMY AMMUNITION PLANT ,
PROJEcr NAMeSITE ,

LINE 6 '''RO.nlTlWA'l'l''1l nnAT T'l'V A~~' HAt> ,

• i §
'if. ;;

~ , , .
! ~

~• c;; «I:; ;; Description

~ is ~~B
0 > " ..0; c i C .5z

.~ > :§~:E <3 •• " • H E o •.!! <Il a i .- .. O'

'" " r~"- ~ Q ~c " 0:
E • E u ! ~§.~ ~

~; i! a J• "- • • <!l 2<!l<Il ,?: <Il a: :::> <Il i o,e :::><Il '".- , - . CONTINUED FROM PAGE 1 OF 4 I- ,_.
.,- (32.5)- 682.5

HS -
I;;J

~. ~- (TILL) SANDY LE&~ CLAY
.,.

CL - ./1 [/- Trace Gravel ..' ~35-
Brown (. t:· :~- r/1-- , ' , ".'- i.' .l ~., "

- i/1 "- ',I t .- <.. ~ . "- /

~.- /40-' j "

- ,//
- ...- v."
- /

~:- /

-- /
i I - / ' .., - / ,, - (A V·,

45- /~

- j.:~~:'
-

~/

.~
-i , - 1/--

~
i

i -
i -

~
, -
I I

ISO • 665.0150.01 "'/
/

l::':y/,
1 55 18 17 12 21.9 - (TILL) SANDY LEAN CLAY '/ k-

, - TRACE GRAVEL :.~. V,

~
HS - ,"> ..

, ! , - Gray-Brown
, , - '/

i
i : - ~/ /I r/I I , '55-= r/

~
, -

~,~- /',i
, -

~
, -, ! -

, - ,
- v., ,

, /-

r
,

60-= ;;, I
,

I - ...- ' .- /
/

, , - V .--;
, . - (62.5) .

, -- 652.5-, I I - CONTINUED ON PAGE 3 OF 4I

i
I ,

I
, -

, I ,
i -

TM£ STIlIATIFle,l.TlON UNE$ ItEHlESENT Tlo4' APHlOJUM"TE I!lOUN04RT lINES IrwEIH sou. ,ul' .CC.... "'Y~ IN-$lTU TM£ TIU,NIlTIOH MAY I! GIIlAOtJ,\L

WATER LEVEL OBSERVATIONS BORING STARTED 5/12/88--------- ._- -_. --

lrerracon
--_. -- -

W.L ",I W.S. OR W.O. A.B. BORING COMPLETED 5/20/88
W.L B.C.R. A.C.R. RIG CME 55 FOREMAN JRJ--

40875135W.L. APPROVED JOB'
-



F'orm 106-6-85

LOG OF BORING NO. T 18 PAGE 3 OF 4

OWNER ' ARCHITECT

PLANT
!

IOWA ARMY AMMUNITION
SITE ; PROJECT NAME

T T"'" < GROUNDWATER nUALITY ASSESSMENT IMP
• ,
0

c ~ i0

I • . .~ i• c;; c- ,;; OescriCltion• C ~~B
c > •

'"0 C- o •i i:l •z E '" ~ C~~ 0 ;;
~'"• ~!~

C,) •• • • ;; c', 1:'0 =c- '" a > 00.. ~ c: '" ;: ~'i0 • :! ai c i 0 ~~! ~ e5~ .i ~.!
.. • ~ !~ .!!'" ~ '" a: :::> '"

..
~ - FROM, - CONTINUED PAGE 2 OF 4

--= 652.5 (62.5)
" , '

HS - r /1 r 'CL - v" r,- ,'." •, '- (TILL) SANDY LEAN CLAY v' _,., r"65- ~;/i r- TRACE GRAVEL r/1 r'-
- Gray-Brown "1 r:- v,

- ~ '," f/

- ;", /1 r '
- V,l t'i- ~_. ""1 r '
- V/1 1..:70- 10-'/'1 r,';- \-- /1 r- ,..' ,~

r i-
~·' .. 1-
~;1

' ,, - , ", ,-

ri
- . v/
- V/1- " / ,"" ;75- v/' /!

! - f' A >J-

~
- r;<! -

I - /:
- r- fi - ,

! i - I /,
, 8(}-., /:.- ,

/1- ra r
, --

"- /:,
i -

~,- /.i
, i - /i

I , 85-
/~

i I r:/ f:i - r,;/- ;i , - ~, , -
627.0(88.0) ~~

, -
! , , - f,::

i - WEATHERED LIMESTONE: - i> ,f<
90-- Light Gray ~... /

2, SS ' 1 1 100 , - r,>~1 r/I /- "" /
I I I - /o'iLi - 622.5 (92.S) .' A. .-,

i
- PAGE 4 OF 4 I

I
, - CONTINUED ON I,, ,
I i -, I I I, i , I I -! ,

rM!: ST,...T1FlClofION LINiES "(PJIliESENT TME "'P~XIM"T£ IOUNDART UNO I!"'\"IEEN SOIL "'''0 PCel( '"'V'IIU: IN.SlTU tHE TRANSITION W"V e£ G......OUAL

WATER LEVEL OBSERVATIONS BORING STARTED 5/12/88--_._----- ._--_.-

lrerracon
. - -

W.L. , W.S. OR W.O. A.B. BOfllNG COMPLETED 5/20/88
W.L. B.C.R. A.C.R. RIG CME 55 FOREMAN JRJ-

JOB .40875135W.L. APPROVED
-



PAGE 4 OF 4
,.--------------------~~

LOG OF BORING NO. Tl8
OWNER

IOWA ARMY AMMUNITION PLANT

j ARCHITeCT

SITE

LINE 6
PROJEct NAME

GROUNDWATER QUALITY ASSESSMENT

i
, ,

• I ", 0 ,
I Ii ! I -, ...

";; t lID::;• i5 i~a
.!! ~• 0. c iiiz E " <:' .5:.c 0• c

! " c• ! <II

~
~ iii g ai 13::1 ~

,
Ii •

\
0 ,

~ i ~~~ I I ~;.. • • IUl ; ~ <II '" ::> Ul oS

I I I i I i I,
I I Ii I,

I

'CONTINUED FROM PAGE 3 OF 4

Descrip~ion

600.3 (114.7)

BOTTOM OF BORING

-,

100 ~

~622.5 (92.5)
- SHALE. Firm-Soft, (~. -

! = Slightly Calcareous, r"'j- f~-
I (94.9) Fissile t,· ~.

I 95 620 •1 "':'::';:':':'~LIME'""""S""T""ON-E-------,-'I'.'; I~.-,_'= Light Gray, Jointed, ~

Fossiliferous
1 = Pyritic in Part t$~i ~$~J

~:-;: ~;:'l'...•• co'-'
~.,"~-.:':.

~:.~r_-.1;:'"
- (101. 4) ~-:~r_-.1;::.1=613.7 LIMESTONE. Light Gray- L:.~r--.r.~.:!. . I'~.r_-_W.\

--- Gray. Foss~l~ferous, ~~.r--.r.~~
- ""t; -.r.'·1- Shale Lam~nated, with :~~r:-.r.~~l
- Alternating Shale Layers,~:.!~_/.... ~

105~ SHALE F' '1 F":'~, ~SSl. e, l.rm, ~::.;:'

----- r··'-Calcareous 'I:'~.r_-4'-"
-'--, E .:!t"'_-J..~~, ".t:, _....

---i i ....~£ !::.
::J I ~~~:=.tA
:J '(109.3) ~$_:.1.$~

10 =1 605.7
1

DOLOMITE. Light Gray- ~~~ -- ~~
~ ,.._

, ' Light Brown, Slightly ,,~:.~:.~:.~.,."....."..-::Vuggy, Pinpoint Porosityi,::,r:r:;.,,:;...................
Very Shaley in Part I~,~-:~:.~:.~;

I(,~,~.;,~,~:

1
,:,,-::::::;,;,'::
(:..~.:-:.;,!.;,-::
~,:~:~:-::!.

I

~ j
J!
;;

g
HiI:-e iIe,..;

j:) en I
- ,

,

-

C1 ' DIl 30 i 30
---

I,
, , ,

,
C2 DIl 56.4 44

,
C3 - DB 75.6 76,

i
I

,
I i,
I

t
I ,

,
i i!

C4 : DB1105:6 105

I I I

W.L.

W.L••

W.L.

WATER LEVEL OBSERVATIONS

10 I W.$. OR W.O. i

B.C.R.

A.B.

A.C.R. llerracon
BORING STARTED 5/12/88

BORING COMPLETED t; 120 1RR

RIG CME 55 FOREMAN JRJ
APPROVED JOB' 40875135

-



/

LOG OF BORING NO. vf-20 PAGE 1 OF 3
OWNER ARCHITeC':'

AMMUNITION PLANT
!

IOWA ARMY
SITE i PROJeCT NAME

LINE 6 : GROUNDWATER QUALITY ASSESSMENT. IMP
: c

Jl• : i I ~ ;;0c
!

, : ~ ..• .. c;; 1l:=:; ;; Oescnotlon ;:• Q ~!a • '" •0 o. C • "z E " ~ ="",c 0 ;; Q c -=• • E ~!!'Sl " c
"0 e ••• .'. 717.08 ft.o. '" o. ~ " o Q. C ~ 0i: E~ '" ;; T.O.C. Elevation = ~'i

fi • E £ ga! ~
1i .£Q.

~
,

d~ 714.3 ft. 0-
0 c> o!l G. S. Elevation • ~o!l'" ~ '"

, i "'''''' "'''' w

: , - LJ::AN (;wn ' .. ' /~ t ..
as CL - (1. 5) Dark Brown ;.. .•.,~ t.

- 712.8 i , .
- d .- (LOESS) LEAN CLAY .,~

~ .-- Light Brown .,... .··1 r,
I, - .,1 r·

5-=
,..-',.j r
~·".,1 r- ~/1 r>- ~/ /1- ~'1"1- ' .
~., /1

i::--
~'"I-- ~/,.1

- > -'1 r
Hl_ V·'I r.... ' ,"'; r,- ~' /1- ,,' /~- ~/ •..-:1

b-
t~;~, - -

- - V"
- "".-1

15-=
V-1 r./
, 1 r:- v~- (16.5) .. r/'- 697,8
:~

r .../-
r:~

i : (TILL) SANDY LEAN CLAY /0'1- '/1
i I ! ---c Trace Gravel

0~
.1 ., ,"

I i , t Brown V, I i 29--=:J ./1 !
---c t'.,·- r/-' / ..1 r/-

/~
r/-- :</ r/: -I (24.0) .-. r/

:
.,

690.3 ,~~,
r//

I
...,

F
I ! 25 ...,

i
...J (TILL) LEAN CLAY WITH ;>A, - ',/ .If

i I - SAND. !RACE GRAVEL

.~ ~~
I I - Gray-Brown ..//
i

, -- V, I I : - /
, : ,

i 1 i
V

!
, - V r/...J, ,

130 -' Fa
r/

I
, I

, r;, , ,/
1: 55' 24, 20, 15 i 5000*: 17.6: v, f/j'. 1 (/

,
,

681.8 <32.5) ['/1 t'
, , I 1 I I

~
,

: '. I I ! !*Calibrated Penetrometer Test Continued on Page 2 of 3 I
! , 1 I ! ! ., !

~E STfIlATIJ'lCATlON UN($ Al!~f.SENrTM!! ,t,~OXIN.TE lOUNOAR"l' UH£S B£'TWEEN $011, ....., -e-:K TVPU: tN·srtU, TI'IE TJU,NSITtON MAV 8E G",A,OUAL

WATER LEVEL OBSERVATIONS BORING STARTED -!li.1J. LaJL__,_
W,L, 0'

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

lrerraconW.S, OR W,D, A,B, BORING COMPL~ED ~/21/88

W,L. B,C,R, A,C.R. RIG OlE 850 FOREMAN REF
W,L

.~

APPROVED DMS JOB <40875135 ,
Form 106 s.as



LOG OF BORING NO, T-20 PAGE 2 OF 3
OWNER , ARCHITECT

IOWA. ARMY AMMUNITION PLANT ,

SITE PROJECT NA"E

LINE 6 GROUNDl.'ATER QUALITY ASSESSMENT. IMP

., I I~• ~, u '.: < - JI

~
• ::: c i;;

.~ DeSCrlPtion.!! 0 'g~:e • ~ •
'"• ~ c i •z E " ; <. ' 0 u

~
E• • <

i i5!~ " < '] :8 §Q. <II 'a 5 .- '" ;;i g Q.·c 0=
8e • e ! • di ,= e, c: •• ~ • g §!~ ~ l:!~' • !I

":l'"
, ~ '" 0: 0 w .

i
,

Continued trom Page 1 of 3I , -, -
-- 681.8 (32.5)- ,

,RS CL - ~, ..., r- (TILL) LEAN CLAY WITH ~/ -'1 •-
SAND. TRACE GRAVEL ~, ," ,

35-- ~/--1 ' ,

- Gray-Brown v ..,. ,
- ,. ._.1 ,
- , i ,
- , 1 .

- c· ..~ ,
- , A r .'- ".A r .- r,j , .-

·4(}.- . I, .1 r .'
- f 1 ~ .- vA-

~1
r"/

- r/- r' f,- '.1 f/- '.1 (/-
~:~,

r.
45--

- ,./~

-

~ V-, - ./ '/-- /, -
/~ r/

, - ./ r/
I I -

:; r;I
I i :5(}'- 664.3 (50,0)

- ./, "

" ,~, - (TILL) SANDY LEAN CLAY :>1 r,-
, - TRACE GRAVEL ./",", f '- ./'.1 f-
i , - Gray-Brown ./)

F
, - /,..1

,
,I , - /,~I
55-- /-1 '/

,

I I

/'"
r __

-

III
, -

, -
I -, -,

,,

Ii

,
I -

, ! I - ~ ....~ ,.
I , I , -

r:;t::_:f~:, t". _ ,.'6(1......; .., "
~::-;t:--f;'~, , - ~... - - .'2 :' 55 24 24 31 ;5500*15.3' - 'l- "L" - 0-..,. -,., ,

I - ~•• , - :1..,- (62.5) ;'t -r"- 651.8, ,
, , - ,,

*Calibrat~d Penetrometer i

3 of 3I
Test

i
, - Continued on Page-, , I ,

I I -
TME ST'lATIFICATlOH UN!S JIlE"'ESENT tlol£ .t.PHIOXIMATE 10000Q4l1t'1 UNO '(TWEEN SOIL .,.: _-:':1< TV_!:!; IH-$lTtJ. THE TllIA"'SlTl0N ~A'" !;; GfIlAOIJAl-

WATER LEveL OBseRVATIONS BORING STARTED 4/21/88:--

'lrerracon
W,L., 9 f W,$, OR W,D, A,B, BORING COMPLETED 4/21l88
W,L, B,C,R, A,C,R, ~CME 850 FOREMAN REF
W.L. APPROVED DMS JOBt 40875135

Form 106-6-a5





-----~----LO-G-O-F-B-O-R-I-N-G-N-O-.-\.c1---,,""'2-1---PAG-E-1-OF-4-~
OWNER

IOWA ARMY AMMUNITION PLANT

, ARCHlTEcr

Descnption

(LOESS) LEAN CLAY
Light Brown

Continued on Page 2 of 4

,
I

681.~ <32.5)

i

_ 712.9 (1.5) Dark Brown

" § 'I.O.C. Elevation· 717.06 ft.
l i G.S. Elevation· 714.4 ft.

. . l;WU

5-=

I' <1 t-'
1;;:,1. ~<
,1 ,f·,.:-,~·:

><,~ .~'/1 v/

f

·' v,·,:.. v.
.. .l v'

~~;:'j'~ ,~.>
" ' ,

/1 "v ..
",.... I '/,

~~,
':::j r~

~.>.l ... k.:
lS - [;J'V
, ....697 • 9..1.(~16~.=.:.5):-..--------v~~~/

-= (TILL) SANDY LEAN CLAY V; .
" 'Irace Gravel v.,I, Brown ~ /
12() ~ ~ 0

, ~ ~
v,· /

I' ~, ~
: : 690.4~i(.:::24:::.:.::0~) ~~(,-: ;.,

'25 ---' ('tILL) LEAN CLAY WIIR ~V: ~
: SAND. 'tRACE GRAVEL Gj: V"
, . Gray-Brown . ,//::>

t/: :>V. v'

~ (.:r,/ ~
, !

I

I
,

I

I i
I : I :
1

,

, I
I I

I

I

i
j

1
,

,

, c

• .I!
u , .. ;; Ic I

, .
~~• c;; «I::; ;;

i Q 'Oz..!! • ~ •0 c ;; gz c .. 1 ~
~:..,. •• • i I '"
:C1: " !; i:g :15. " p.go

Ii • i i ! i !H gj :i ~;..
" ~ I " ! I iii i::lw!

as: 'CL I
;

, -I ! -, ...., :
I

---J

I i I .....
1

-
1 3a •-,

-i
I ! I , -I ,

~

, -
I

I

I
I I

-'

I
,

Ii
I -i I -. ! I I , ! -I

W.L.

W.L

WATEA LEVEL OBSERVATIONS

, 9' W.S. OR W.D.

B.C.R.

A.B.

A.C.R. llerracon
BORING STARTED 4/22 / 88

BORING COMPLETED 1.1% IRR

RIG CME 850 FOREMAN REF
W.L. . APPROVED DMS JOB # 40875135

Form ':6 0-85



LOG OF BORING NO. T-21 PAGE 20F 4

OWNER

IOWA ARMY AMMUNITION PLANT
SITE

LINE 6

ARCHITECT

I PROJECT NAME
IGROuNDWATER QUALITY ASSESSMENT, IAAP

,;
z

i
•0-
i
"&'
>'
~I

I
~ ,I

i
Oesenptlon

~,
.;'..

Continued from Page 1 of 4

/

f .>

Continued on Page 3 of 4 ,

~ ,

(TILL) LEAN CLAY WITH
SAND, TRACE GRAVEL
Gray-Brown

- 651.9 (62.5)
.....
...J
...J
...J

~ 681.9 (32.5)

45-

CL

4000* 19.1'

,

SS:24 20 14

KS

, ! I

1 *CUiblrateu hand penetrometer
I I I I I I I

: HS:

1

W.L

W.L

1-_~,,,-W,,-A,,-T=-ER,,-=L=-ev",,E::;L:-O=BS::;E::;R",,V-,-A,,-:T1.-=O-,-N:.:S'--_-1 '

9' w.s.O:;::: A.~::: llerracon
W.L

BORING STARTED 4/22/88
BORING COMPLETED 4/26/88
RIG Mil: A~n FOREMAN ,~"..

APPROVED DMS JOB >40875135



, '

LOG OF BORING NO. T-21 PAGE 3 OF 4
OWNEA ' ARCHITECT

IOWA ARMY AMMUNITION PLAN! I

SITE I PAOJECT NAME

LINE 6 ' GROUNDWATER QUALITY ASSESSMENT. IAAP

§
• i -;. 1iy ,, e ! . J! ~• ..';; .'::: ;; Oescnotion

i is ~~I • .. • '"• .. •';; (j e
Z Ii '" a .. =""= 0 § 5 liti " e

> -. 'ii 'i!o .!l; nQ. '" 5 0"· i i i a'i
E !. Ii ! ggj ~; o·

l e .. • .!! :l!.!l• {: '" ::l"'" ' Q:: ::l'" Q ... ' ' .. i

'"
Continued from Page 2 of 4 !--

~ 651.9(62.5)
- ./ ,.; l-

CL - (TILL) SANDY LEAN CLAY L;,:as; - ... ·1

65~ TRACE GRAVEL ' , ,/ ..1 r ', (/
, - Gray - Brown ,'I r;;- ;/ ,··1- ~,." ",- ,/ ,-~- ~,- .1 f'/- V1 ' "- ,

0',
~/- r:1- "

10- ',/-
~1- [,-/-

~j ~-
, - r::-- -

~-
75~ 639.4 (75.0)

~.- ~- (TILL) LEAN CLAY, I -
~- WITH SAND. TRACE GRAVEL

~', - Gray ~jI
, ,

! , ...,
~ %, I -,

I
,

, I --l

~i i i i ! ,SQ- ~, - r/,j- :'/-
l/~- V. /- l/ " "-' C· :/- ,

~,;;I ..., ,

&1
0, ,

I85- ,
- '/, i -'

I

~J ':/- i! - i -
~~-

~1, i , - I
~! i -' i

! i
, - I

Va ~;I, "

I I

'~
, I , '10-'

r~, , -- /

! - <~
/

; I

621.9' (92.5) v: '/--
.

i I I - i! I , ..., i Continued Page 4 of 4
I

I i -' i on
I

I
,

I !I I I - I

TtolE ST"'ATlFlCAtlON UNES "EPiltESE1\IT 1104£ ...PlI'AOXI.....re IOUHQ,l.AT UNES IIiTW£V1 SOIL AND ROCK T'VPES. IN'-lTV. ~E TIIlANSITfOH w•., 8E QJUOUAI..

WATER LEVEL OBSERVATIONS BORING STARTED 4/22/88
W.L. 9' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 4/26/88
W.L a.C.R. A.C.R. AIG c:1E 850 FOREMAN REF
W.L APPROVED OMS JOB .40875135



PAGE 4 OF 4LOG OF BORING NO. T-21
"....------------------------~

OWNER

IOWA ARMY AMMUNITION PLAN!

I ARCHITeCT

I
SITe
LINE 6

I PROJECT NAME

IGROUNDWATER QUALITY ASSESSMENT. IMP

0 !0 I ic•
• ;;

~ 15. i5
z i " ;-• i i15. '" 5c 0 Ii •• .. ¥ , ill'" ;: , '" a: ,

, c
i.,2

" ,-iIi
I,0

c ::•II ~ •c
~

,ll
0 , 0
0 • :'i j;
i I

0·,
e=

I ~~ .: E'£ I as :S~:

•
,

:

OeSCnption

Continued from Page 3,of 4

-= 621~9(92.s)
HS CL ---,

9S-=-2 SS 24 21 26 4200* 18.7 ---
HS ---

'*Calibrated Hand Penetrometer

---J, --i---
-', ~

(TILL) LEAN CLAY t/ ~ V.
i /J V ..

.;:W;:ic.:t,::h....::;,Sa::;n::;d:::......,T:;r:.:a:.,:c:.:e:...:G:.:rc.:a:,:v.;:e;=.l '-,1 r>.,','1"
Gray (oj

~" j
::: j Y-"~
'/Jr-i
/~ V

(99 0) ./ ~ \,/',__ =615.4~;.:,':::.r... / j v,

,100-: WEATHERED LIMESTONE >.j r'
,,~ - 0,., ~I ~

- • 'J ~,
- \J.~~l..- :./'//jj ~v;,10~ 609.5<104 • 9)
-
- LL'iESTONE I
- ! Light Brown - Gray

-:: : jointed, fossiliferous.
- i pinpoint porosity ".,.,
~ ~ ~)HQ...J il"'j ,.

'_I 'I ;:Z~l ~~
! ..~ ,.
f .,. • ...

602, 71..(...11...1...."'7"')'-D-0-L-0-M-I-T-E-------.--,,;i~~: :I..~i
- G Li h B ~:..:.t"_- ~,ray - g t rown. ..'t - ,.- ..... - .o.
-i ! jointed. shaley with _ :_~ _- ~_

~ 115 i ' shale laminations, i-$h-- $-
, slightly vuggy in part g~t::I~~

597. S( 116. 9) :m·:- ~~

SHALE "'E-"! ~~~
" Dark Gray, with 2 inch :~;. -_ ;.~t'· - .,
'(.119 7)limestone at 119.2' ~~$..-:$~594 7. ' .,.• _ ~.,

• ! LIMESTONE ;W"-:..t$~
f

.,,1"_-..t.,
I Light Gray, fossi11 erous(:.~~~_
I ..... ,.*'.,.
! shaley in part, with ~~~~;.~~;.~
! • • ..

laminations, dolomit~c i~,~~~~...........,.
_ S90.~(l24.0)part'~'.~'~.~'~

, BOTTOM OF BORING i

"

DBi44.I140.8:

" ; I

RB, '

! Iii

C2 : DB 120 1111

C3 I

Cl DB 79.243.2
I

W.L

W,L

W.L

WATER LEVEL OBSERVATIONS

9 • W.S. OR W,D.

B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED 4/22/88
BORING COMPLETED 4/26/RR
RIG Cl1E 850 FOREMAN REF
APPROVED DMS JOB =40875135



/

LOG OF BORING NO. \J122 PAGE 1 OF 1

,
I :
,

!

,
I

,,
i

,

I ,

2 55:24 , 24 8
1
4000* 15.3

HS: ,,,
, I ,

.

:
", !, - I . I

'0
.5! I ,

'$ f~ !.. ':;; Oescnption
S •
0 !: • ,
°

;; 6
~ Elevation 715.78Q 0 :il: T.O.C. • ft..". .c ;;

I 0: ,
~: i= e a. 1 ; G.S. Elevation • 713.3 ft.0,. !oS ;:=0. I w

OWNER

IOWA ARMY AMMUNITION PLANT
-

SITE

LINE 6
.' ,

I ,
:

G i
" i I IIi ., -'; , c==

! is " ..0 , c'ii~
,

Z 0 " ~ I ,g:£• i~ '"
,

~ '" I oa."• orE II E i i al
,

~ ~• ~
, •

'" '" I i ; ::> '" I

, .
HSi ,

696.31 (17.0)

(TILL) 5ANDY LEAN CLAY
TRACE GRAVEL
Gray Brown

I ARCHITECT

i PROJECT NAME

: GROUNDWATER QUAlITY ASSESSMENT, lAAP

-
'I- BOTTOM OF BORING-

- i-..... I
-i

I--- ,

- ,

- I--
---

5-

CL

-
I 10-=---------
15---'--

---,
, -
!

,
I' -
I -J

20_
, -

-

26.9,1500*

I
I
I

I .i ! :
'. i ' !

Benetrometer:Test:
I I . ;

.

7

H5:

55 24 24
.

*Calibrared Hand
:

1

APPROVED DMS JOB .4ull/ 5135

RIG CME850 FOREMAN REF

BORING STARTED t./12/88 .
BORING COMPLETED 4/14/88

. .

lrerraconA.B.

A.C.R.B.C.R.

WATER LEVEL OBSERVATIONS"-_-1

5 • 0 W.S. OR W.O.

W.L.

W.L.

W.L.

FOI'lTl 106-0-85



Form 106-0.85

I,
NO.lk3LOG OF BORING PAGE 1 OF 3

OWNER , ARCHITEcr

IOWA ARMY AMMUNITION PLANT
SITE PROJEcr NAME

LINE 6 I GROUNDWATER QUALITY ASSESSMENT • lAAP

, •
• I I .2, u I

-;. i'i ,• I . i!, • 1
~.. .~ ;; .. Oesenptlon• 0 i';~ • ~ •0 a I ;; i • co

z E co 1:
~

=14 .:. 0 ,e:; § ~"• .: g[i <.l • H T.O.C. Elevation • 715.73 ft.• ~ e!;'is: '" a , ;; i 'Ii =i
! i i I , £

,
2 ~ !i ~; } G.S. Elevation • 713.1 ft. a-i ~ ,
:5 iii ~ c>. e! :lie!

'" -I::rn a: , o!1 "'" , ..
HS, CL - LEAN CLAY r~j ~.~- Dark Brown- r.:"'- l' ,.:"

-::: 710.1 (3.0) Uj V.
I r'/' V.- r/ v'.- (LOESS) LEAN CLAY r/J V·5-= WITH SAND ·l/j v.

- Brown- Gray r ·'1 ~/

- r<1 l/ .
- V·- ~ ,'-. l"..-' •l~' l-- r ' ,/
- r v •- /, V- ::j 1/10 - ~.-

t~j- ("- L-'- ,.

1
- i./

~;--
C;j, -

I - ~.- :/
15-- :",/J V

I - ;'/J .
,(17.0) t~ ~;,

! - 696.1 r/ ;.,-:

!
, ----,

~' ;%
i -,

i (TILL) SANDY LEAN CLAY
, - /.

~, , TRACE GRAVEL .;1 I ,
2~ I Gray Brown ~;

1

, ,

I

:~
, I - ~i - ./ v',- ,/ /~--- / ,

, ,

'./ ,/I -, - ,/ /'I I

i :J ! / (;i ,

25-i I
~I

I ! 8;i i ,
I !

' , , -< /
, I ::J

f~
~;.1 I i, I -=:J ,
~~i I ,

I i , - r/

~I I - I U
I ...J r/
I I , - ':/ ~/

I !
I 3<l-j r/ 8;'! i :/-< I.

~;. ,
I , - ,/

!
,

. (32.5) ~,/ /,
, , -, "

I I I
, -::: 680.6 !

I I
I ...J i Continued on Page 2 of 3 I

I I I I I I :J : i

rwE STRATIFICATION LINES flifJaft£SENT TIoIl!AiI'",OXIMAt( IOUHDAIIlY UNO 8!TWUN SOil. ANQ .OCJlt ':'YJI"£S: rH-$lT'U tHE T1ItA"'SlT1Qtol MAY IE GRADUAL..

WATER LEVEL OBSERVATIONS BORING STARTED 4/13/88

W.!.. 5.0 ' W.S. OR W.D. .~ lrerracon BORING COMPLETED 4/14/88
W.L. B.e.R. A.e,R.' RIG CME850 FOREMAN ,REF
w.t- APPROVED DMS JOB ;'0875135

.



LOG OF BORING NO. T23 PAGE 2 of 3
OWNER i ARCHITECT

IOWA ARMY AMMUNITION PLANT i
. SITE ! PROJECT NAME

LINE 6 IGROUNDWATER QUALITY ASSESSMENT. IAAP,

! ! c! 1.5!
i • I ... , '.u 1 i, c . ·u

i1 • - .. ! ,=
~ CD'::; ;; Oescnphon! i!e .! ~

.. ..• c .~ c:l c i.z i ..
~ e". (3• .: 5 ~ )li , c i:r .5! ,a·' ., a .!

, .!; " • , "iiic ' !. i I u ! H
,
~i i!: 0. } lS-I I • ,

i ~ • ::l!.!., ~ ., I a: i 0_ :0" , 0 ..
I

I ! i -! Continued from Page'1 of 3'-, -
-: 680.6 <32.5)

HS CL -; (TILL) SANDY LEAN CLAY ~:,.; ~<, -- TRACE GRAVEL r::~ f:'i ...J
3s.--: Gray Brown vJ- .'- (.1 "- y,- V1 r/- ,." ,"- '1 k:-

~1- L<,,
.

40----:

11 55: 24,24 33 12.0 - With occasional sand- ~

, . . -; seams r.: "
~

/, ,

~:.
[o'

.,'-HS: - ."- ,
: 668.1 (45.0) f' 1

! 4~ (riLL) FAT LEAN CLAY ~.~,
-1 ~CE GRAVEL Brown Gray /; r;,:::J666.1 (47.
~ , (TILL) SANDY LEAN CLAY ~

[/
~~

!

, :::J TRACE GRAVEL
.~--I

,
Brown Gray V

1 i :(/ ~:! ! 5~ i
~;! ! l,,/'! - './-" v/--l : v' ~/, v,·,

---l -
i~;

1/
i /, 1 --l

~i i I -i
,r,?,I I

!
, ; :::J .

il~" t%,

,55-j 658.1 (55.0), !
i ,

! -" (TILL) SANDY LEAN CLAY ,
! , ! TRACE GRAVEL ,

1
: , , , -:::l ! Brown, , ! ...J ' .' .'1" sand at 58.4' ' ., ,.

! -J seam ' ,. ".j , ." ".I -" 653.8(59.3) I ,. • ... ,., "1,. .,. , I I i 60 ' (TILL) SANDY LEAN CLAY i 'I'~ ".· ,. - ....,i ,
,!,r_- -:',f,

TRACE GRAVEL ·~it:-.t~'li -, ,

!
-j Gray Brown · ::: -:~:~i

,
i ,." - ."-,650.6(62.5)

I I
i I I !

i - I,
-" ,

I

I I
i

i
, -J Continued on Page 3 of 3 !j i ! 1 I -1 I I

tHE $T"Al'l~fIONUNU Iit.p,teSENT THE :'~M"'re 80UHC.&Jn' UH!S 8E1W£EN $OIL A...O III()CIC 'l'VPES; tH4'1'l'\l. '1oIE Tl':AHSlnOH MAY ,8£ GAAOOAL.

WATER lEVEl OBSERVATIONS BORING STARTED i./13/88
W.1.. 5 •O· W.S. OR W.D, A.B, lrerracon BORING COMPlETED 4/14188
W.1.. B.C.R, A,C,R. RIG CME850 FOREMAN
VI.1.. . .APPROVED DMS JOB.40875135

Form 105_6-85



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO. T23
ARCHITECT

PAGE 3 OF 3

SITE
LINE 6

, PROJeCT NAME

I GROUNDWATER QUAlITY ASSESSMENT, IAAP

,
I

c
I

I
, ' 51, 0

i i "- ,iii: ~c . .~

I• ;: '~;; a=:; Oescriotlona I is ~~a
0

~ -d ;:
~ • ..

z E .. ; .. ~=5
0 t:l c ~a • c 'ii. " c i:8 ' 51 0_

<II , a > , , ca."

I
t .!; i ;; =:;

Ii !. Ii
0 ! 1- g~j I gj =E t i s-o ,, 0 :!~; 0 ::l!.!<II ~ <II 0: I ::> <II Q w

: ,
i - Continued from Page 2 of 3

liS

2 SS 24

liS

. I

24. 45 13.2

CL

650.6 (62.5) ~...~

::: ('rILL) SANDY LEAN CLAY f~?~::f?~
TRACE GRAVEL ,~~--..L~':

::: :.~:__-J.~:.
65-- Gray Brown t:'~:---J.~:"

- (66 4) :'':r_-.1.:::,- 646.7 ..:..;.,;_•...;..__....;... -j,:.~:__ -J.",.

- 645.7 (67.4) See Note 1 t~:'t-:-f$~r"'- ~.,
~:.-::.z-_-J'.!:'

- (69.0) See Note 2 :'~:-_-J.~:'

::: 644.1 169.6) See Note 1 r:.~:__-l.~':'
70 643 5 · --. . - t:.~:---J.~':'

- . .'"''''''''"''.- (TILL) SANDY LEAN CLAY 'f:'~'-;;~::::'
-_ TRACE GRAVEL ~:.":.f:.~i":................
- _~(:..7::.3.:..:::.di:..r_a_y ...,.-:- ~~i.:.~"";~~~..:;;::-::2:~:.'j~- 640. 1 . ~ ~:;":~":~~':'

BOTTOM OF BORING

75-.

-

--,
::J
:::J

NOTE 1: CLAYEY FINE-MEDIUM
SAND Brown

·Lost 10 Gallons
Water

NOTE 2: (TILL) SANDY LEAN
CLAY, TRACE GRAVEL
Brown Gray, fine
medium sand seams
68.0 to68.3 and
68.5 to 69.0

NOTE 3: (TILL) SANDY LEAN
CLAY, TRACE GRAVEL
Brown Gray

W.L.

W.L.

W.L.

WATER LEVEL OBSERVATIONS

5.0 W.S. OR W.O. .
B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED 4/13/88
BORING COMPLETED 4/14/88

RIG om850 FOREMAN REF
APPROVED DMS JOB' 40875135

Form 106-6-05



or 06 0.(15

/

LOG OF BORING NO.024 PAGE 1 OF 5
OWNER . ARCHITECT

IOWA ARMY AMMUNITION PLANT 1
SITE ' PROJECT NAME

LINE 6 !GROUNDWATER QUALITY ASSESSMENT, IAAP
, •,

• I I I ,3
u i f. 1li
ii I . .Il

~
-' I i;; .'" C Descnl)hon• is i~B

, .;1 ~ •• 15. 5 i ,0 ..z i .. :

f
c:"'\" • •

l i i i!i u • ":g , 3 '&-Ul I .... j !;
~ e' ::

~ T.O.C. Elevation • 715.80 ft • aii •i 8- E u
ill u ~! ~~ ..

:i~.:: • • , . - , '0; ·~. • G.S. Elevation • 713.4 ft.Ul Ul 0: I ::> Ul . ;:) en . Q w .

I - ~~ fa,
LEAN CLAYHS I CL - ~'.~- Dark Brown- V,l r"(3.0) /,-= 710.4 </ 1 r:;:'. ,

- (LOESS) LEAN CLAY '/.,
V~ ( .•/'- r' ": WITH 'SAND ' . 1

5-= r;:1 r>'- Brown Gray i.-. /1 v· "1 SS 24 24 6 2000* - . 1.'1 f/- v, ~,,~,- ~/ -1
2 SS 18 18 8 500* -

~~ f>- '/1 r" ./"-
V~ r.".--

3 '. SS 18 18 , 9 1000* - r,1 r/..10- .... ,-1 k/- .~

HS -
~..~ t>-

a r:I -
I I -

V" ~:;;'
, -: - ., : ~,'1, -

1
-15-'

'./4, SS,24 i 24 5 ,1000* -- -<, (17.0)I
696.4 /i -

r~5 ; SS 18 : 18 1 16 17000* - r/·
, , (TILL) SANDY LEAN CLAY

l
/,

..;.17 : 15000* - I TRACE GRAVEL6 SS' 18 23 I
,

i

'20 ' Gray Brown /
I --::: 8~ f;I - '/HS -- ~/ /,- V,

I - . -::<, i
, - /,

/, i i - :/!

~~ .

~25-'
7 I SS; 24. 24 : 16 '17000* i ~, ,. , I , : t%,

i -- !

~18 : 18 ! 18000* - V8' SS 20 I - ca16 I
) - ;.

9 SS: 18 . 26 17000* i - I '<-1 ~30-= [,.-'1r/, -
i,'~

/
: - r/HSI :

I I

, ,

t:'1 r>I : I I ,
(32.5) r/

-: 680.9
* CALIBRATED HAND PENETROMETER TEST I -: ,

I1 1 1 1 I I I I
, Continued on Page 2 of 5, ...... I

TWE. $TRAllFle.L"ON t,.lN£S iIlE....eSENT THE .~IWATE IOUNDAAY UN" ItTWfl!N SOIL ANO ROCK ~"'-5, 1",.sITU. TloIE ""AN$I1l0N lot..." 81 GRADVAl..

WIITER LEVEL OBSERVIITIONS BORING STIIRTED . 4/06/88 .. "

W.L. 5 ' \V.S. OR W.O. II.B. lli:rracon BORING COMPLETED 4/12/88
W.L. B.C.R. II.C.R. RIG Q1E850 FOREMIIN REF
W.L. IIPI'ROVED DMS JOB ,40875135

, m' - .



,,--------.;..--------------------.
. LOG OF BORING NO. T24 PAGE 2 OF 5

OWNER
IOWA ARMY AMMUNITION PLANT

, ARCHITEcr,
I

SITE

LINE 6
! .PROJEcr NAME

GROUNDWATER QUALITY ASSESSMENT. IAAP

•c:i Q.
Z i. "15.,
i il.
I/'J " ~

Oesengtion

Continued from Page 1 of 5,

! i I I

*Calibrated Hand P~netrometer Test I

HS

11 SS 18 18 8 500*

10 SS 24 24 6 '2000*

Continued on Page 3 of 5

40-

=680 9 (32.5)-= . (33.5)See Note 1 t:.1' r:~_- 679. 9---=:...:=:.:...:...--------i,.' A ~..-

(TILL) SANDY LEAN CLAY , f;~ k~
35 .With Sand. !race Gravel >"I (,

-. B .,' A r/
rown t'~ ~;

. Becoming Brown Gray at 38.5[::~ r:::
NOTE 1: (TILL) SAlllDY LEAN' V ~ t'/

CLAY. TRACE GRAVEL ~:1 ~/
Brown Gray V /' i-'>

t·~ ~;
V..1 r,/
~'J ~~:
/',,'; /

45 = (45.O»~1 ,,/:.-= 668.4 (tILL) FAt LEAN CLAY . 1 v.

666.4 (47 .~:::)G:: ::wnc::y

!t:~~v~'.'/:
= TRACE GRAVEL ~ ~?

: 50---1 Brown Gray ~.

: ~ ~
, 55 . 658.4_'(.:.;5;.:;.5.;.'0;;..:)__' ~r;a ~

(TILL) SANDY LEAN CLAY ~~ r::
i TRACE GRAVEL Brown v<~ /,-'/
! 1" sand seam at 58.4' . ~-1 //'
, :.::.;..:~---,.------~/.~,. //'=654.L(59.3) r/,., .

•60_ (TILL) SANDY LEAN CLAY C1 /,-;,
= • TRACE GRAVEL ~v<l '~/'= '(62.5yray Brown 1 "

650.9

i

.

.

,
5000* !6 I 235S,18

as

as

18 ' SS 18 I 18 : 26 17000* i

16 5S 24 : 24 ! 16 ;7000* I

17 SS 18, 18! 29 :8000* I

12 55 18 18 9 :1000*

14' 5S' 18 i 18 i 16 17000* i

13 S5 24 . 24: 5 1000*,

15

W.L

W.L

W.L.

WATER LEVEL OBSERVATIONS

5' W.S. OR W.O.

B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED

BORING COMPLETED

RIG CME850

APPROVED DMS

4/06/88
4/12/88

FOREMAN REF

JOB ,40875135



LOG OF BORING NO. T24 PAGE 3 of 5

OWNER
IOWAARHY AMMUNITION PLANT
SITE
LINE 6

ARCHITECT

,

PROJECT NAME
GROUNDWATER QUALITY ASSESSMENT, IAAP

,

1 c :,3• f. :'aju ic .
~ ~• ..

1!;; a::; , ;; Description
! Q i~a • ~

0

" ! 1! '~ • ..
z 5 ..

~
co' <3 u j

c

!! • i I
-.5 !; I i:8 a~on " ir~, • i " 'Ii g'!!. i 0
~ ~ ~~ =5 a !ii ' u

on ~ on d! is ::> on , iSs ::5~: ! :E!
. i - Continued from Page 2 of 5'--- 650.9(62.5)

as CL - i/ ,,. ~, /- (TILL) SANDY LEAN CLAY- r"j r'/- TRACE GRAVEL r< f'/,/

65-= Gray Brown . ) r::~i 1-
647.J66.4) V:1 v/

19 SS 24 ' 24 54 3500* - - v,·- 646.0(67.4) See Note i (/J v/- VJ v/
20 SS 18 18 105 8000* -

- r' ',1 r....
- 644 4(69.0) See Note 2 Vi./ ,1 1,/

18 18 . 57 ' 7000* - 3' l09.0! See Note 3 ,:1 '/
21 SS • k

70-= 64 .8 .. y/~/ A- (TILL) SANDY LEAN CLAY ~) r'/,as - - j v- TRACE GRAVEL r··-,: q-,

Gray
'i' ,.

0~-
f:9-. -

- NOTE 1: CLAYEY FINE-MEDIUM r/j
75 -= SAND Brown r..i

24 i
- r::;;st 10 Gallons waterf~

W
22 SS ' 24 68 9000+* , 11. 4 ; i - v/

I , - :- /
23 SS i 18 I 18 1260 9000+*' - NOTE 2: (TILL) SANDY LEAN CLA 8', - /

1 - i TRACE GRAVEL /
24 S5 : 18 : 18 I 90 9000+*' i , - , Brown Gray, fine- ~

IT
' , 80-= I /1I medium sand seams V

i -
68.0 ,. 68.3 .oj Ii '/1

HS -
k~- 68.5 to 69.0 /:

I - V /1- .. r'/1
I - -

I NOTE 3: (TILL) SANDY LEAN / r/!
1 -

I I i - / _,
, CLAY, TRACE GRAVEL I/j, ,I ,

• 85-= Brown Gray ,/"
,~, - V.

25 ISS 24 ' 24 I, 49 ,9000+* , - '/ :;:- ,~
•

, - . ;.~
26 SS 18 i 18 aoo :9000+*' - s:- /-

, 1 -
~ ,/"

•
: 18 I ' '

,
27 S5 18 I 95, ,9000+*:

, - /

i '90-= '/

W
1

, - .-
as i I - '/

I 1 - / ~/, - 620A92.5)
,

i
- ,

I , ,

i I -i , i i
, - i,

H~nd Penetrometer - i Continued 4 of 5*Calibrated Test , on Page1
, -,

WATER LEVEL OBSERVATIONS
W.....

W.L.
WiL.

5' W.S. OR W.D.
B.C.R. "

A.B.
A.C.R. lrerracon

I-=:BO~R:::I:.:NG~S1:::.:A:::R:.:T.::E=-D_-,-..;4.:,/.;:0~6T/ 8:;.8;-,-_-,-
BORING COMPLETED 4/12/88

RIG CJ.1iE850 FOREMAN REF
APPROVE,D DMS JOB ,40875135



LOG OF BORING NO. T24 PAGE 40F 5

OWNER

IOWA ARMY AMMUNITION PLANT

i ARCHITECT

SITE
LINE 6

, PROJECT NAME

;GROUNDWATER QUALITY ASSESSMENT, IAAP

OeSCrip~iOn

~ !
;;
is

i., :

H5

C2i DB' 114, 93

(TILL) SANDY t.UN CLAY
TRACE GRAVEL
Gray

- Continued from Page 3 of 5'
620.9 (92.5)_. __

95-

r>l ~"
r:~:j ~~

~'··l' rV>/ ,.

'/ ' ..
# ~' v' ,~

:.;:J' ~~
./ ~/l

[~1 V~
(102.5) f>1 ~;

-:~~:: "':(:':1':'0:';3.:';%r-"HAtTnE~Grcr=:a:::y:--------f~ ~~

105 ~:~T~~;y, jointed, ~ ~
- fossiliferous t~ ~~

~ ~;
t-<~ ~.~

(110.9) I
DOLOMITE
Lignt Gray, jointed, ~~;'~;'l.... ."
snaley, snalelaminations,~! ~

I ~."'4 "..
11.5...- slignrly vuggy t~! _ !;

- : ( ) I'! - -:-f!;-597 1 '. 116.3 .,! -- !;- • •...t.: -.;. ~

- I SHALE" .L~!.r:-..t~;
- -- :~~!t'_-.t~.:

- , Dark Gray, jointed, ,:,!t'_-~!;
I - i (11 Cllncnoidal fractures ':,~_-!,
I - 9 41 .o!t: _ "
,120...=594.0 •LIMESTONE :~!~- !:

....1.: _ "= Lignt Gray, fossiliferous ~~!l-:-:t?:
- in part, pinpoin~ porosity :~~t'-:...~.-=590.9 (122.5) in part. snaley :l.n part <>.<.t~_:L··

'110...:::1I '
=602.5

CL

. !

I i
,

, !

.

7500*

7000*

5500*'12.4

60, 32 !,

I

RB

29 SS 181 18 44

28' SS 24 24 47

30 55 18, 18! 51

Cl DB

. ,

Continued on Page 5 of 5

WATER LEVEL OBSERVATIONS

W,L 5' W.S. OR W.D. A.B.

W.L B.C.R.·· A.C.R.

W.L .
Fcrm 106-0-85

.

lrerracon
.

BORING STARTED 4/06/88
BORING COMPLETED 4/12/88
RIG FO REMAN REF
APPROVED DMS JOB ,40875135



LOG OF BORING NO. T24 PAGE 5 OF 5
OWNER ARCHITEcr

IOWA ARMY AMMUNITION PLANT ,

SITE ' PROJEcr NAME
QUALITY ASSESSMENT. IAAPLINE 6 'GROUNDWATER

I , •, , >I
0 I

I il- i ;;u I, • . ~ I• ", ;;; o~
;;; Oescril)lion

~ is il~B
0

~ • '"0 g 'il • •z i '" I
c::"'l' (j j '5_.50 =G: " • H1- <I> 1

;; = a.,elI O'

~ =eri
8~ i j Q= •!. u ~

,
~; :5 j Hfl "j 5 In .~ 0

<I> ~ <I> , QO! "<I> Q .. ,
"

-, Continued from Page 4 of 51
, , -- (122.5)-

-590.9
LL>iESTONE ,,~~:-j~~C3 DB 64.864.8 -- r:~.:j:';'- ~ight Gray ~ fossilifero~s :~~_:..l~~I

125- 7n part. p~npoin: poros~tY~~~~~$~
RB - J.n part t shaley J.n part \;":;'~:'~;'":;'- .:-'..........- ., ...."'..........., .....- (128.0) i,I-."'.........................

-=585.4
............. ,

• -- BOTTOM OF BORING,
130.-

-
---, ---- -----

I ---, I -'--
,

!
-

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

!
--

I, i -I I i I --; I
I I , : I, I ,
: I i --, -: ---, , -
I I , I -
! I I , ! : -

I I I :

':"HE ST"ATlJrtCATlON UNO REPRtS£NT THE .~I"'''TE 1OUN00FtY liNts anwe!'l sou. ,UolO ROCI("""O; IN-smJ. THE 1lIlAH$lTlON MAY IE GRAOUAL

WATER LEVEL OBSERVATIONS BORING STARTED ' 4/06/88 -~
W.L 5' W.S. OR w.O. A.B. llerracon BORING COMPLETED 4/12/88
W.L B.C.R. A.C.R. RIG CHE850 FOREMAN REF

W.L APPROVED DMS JOB :40875135
Form 106-~ ,



LOG OF BORING NO. \ /zs PAGE 1 OF 1

Oescnption

(LOESS) LEAN.CLAY
Gray Brown

ARCHlTEcr

PAOJEcr NAME
GROUNDWATER QUALITY ASSESSMENT, IAAP

-
CL --

- 710.8- ---
S-=

---------
10-=----- -

- -
-

c
.2..
.!!
;;

~
0•;; i3 §c
U.".,,= i )gj i';' c!l"u> ..

9 3200* 27.324

HS

1 SS 24

OWNER

IOWA ARMY AMMUNITION PLANT
SITE

LINE 6
, !

•
,

'$0
i c "• - ;;;; c::;• is i..!:~ •0 a 0-

~z
~

0> ~

~
c;ll)'=

t
C

i gag.U> 'Eo ;
~

i
~ ! ~~i

,
jg ,

en, i ~ U> '" " U>
,

:
,

HS ,

~
0>
5

T.O.C. Elevation· 71S.S9 fe. ~i
G.S. Elevaeion • 712.8 fe. ~.!

, LEAN CLAY L.,.") .r:;//
r/l .',-

Dark Brown r ... J V.
..1.(..2.., 0l/.L) ...;..-----~ • .- J ~/

r<1' y'r;j ~.I ~'
L:'~~ ",-::.
~:.!lW·!:',,!1 -::.
,.... 4'"
L" - ••••
t::~':-_-....:::,,.,... -".
~,.~ - ........

t~~t::f~~
,-:1-=_-.f:::'

~,-:t"_ -J.~':
r.:.~'l""_ -~-::.

is-=I:.~t-_-.:,'::':: =696.8...1.:(1~6!.:..-'!.0.!..)-----------tgt-1~t

• • 1 • • . :::;;',= '"" cu, !~I~
lS00* 19 81 - Gray t~;. --~;'~I2 ·, SS: 24 24' 9 . I . ,. - ."

1 I' , 20-= l'f.: :- ~:.~
I-_..:H:.:S~·_______________ =691.8 -'.(::.2,:.1:.;.O~)I- :.~:.~~~~~~'

BOTTOM OF BORING

*Calibllated ,Hand P,metromeeer

:2S-

, -I
! i ---

, -
: I -, ! -
, -

I : -
, I 1

I
I -

I i I , -I ! I I -
i
I

W.L

W.L.

W.L

WATER LEVEL OBSERVATIONS

7.0' W.S. OR W.O.

B.C.R.
·

A.B.

A.C.R. 'lrerracon
BORING STARTED 4/26/88
BORING COMPLETED 4/27/88
RIG CME 8S0 FOREMAN REF
APPROVED DMS JOB .4087 S13S

Form 106-6-85



/
-

NO. \/T26LOG OF BORING PAGE 1 OF 3
OWNER ' ARCHITECl"

IOWA ARMY AMMUNITION PLANT ! -

SITE PROJECl" NAME

LINE 6 GROUNDWATE QUALITY ASSESSMENT, IMP ;

c
0

.2
0

, ,. ,'O
c - !! ,

~• -' '2;; CD~ ;; Oescritmona is i!S , .2 ?: • "0 c ;; d ;;z Ii " ~
c. ' 0 c

c -' i!i
, u c ,,- .2 T.O.C. Elevation • 715.63 ft. O.

t '" ~
0 'ii 0-

~~ " • ~i.~

~n I- e:
l Ii 0 ! ~';i a ~ G.S. Elevation • 713.1 ft. ~~c! i c~ c!l

'" ~ '"
, eS "'" w,
, . LEAN CLAY v /1 r;KS; CL - Dark BrOwn ~'/1

=711.1 (2.0) ./ /~ r .....
v ~1 t"/- ;'" /1 r "- ~/,..i t/- V.-1 r /,- (LOESS) LEAN CLAY .'>1' t"5~ Gray Brown

," -,
,/ ,.1 , /"

- i-' ..'1 r,<
- - ~; /1 r .-

~ ,1 r'" .. -'
- ~/ /1 (-/'

- i" ,,1 t/- 10-' •.., r' ,- ,

V,; .' ,- ~,-'-., '

lO~ r/1 '/
/1 r/

- ~;~
(/- r/

-

r
t'/

- /1 r/- ,~

~".~- '/1, - /I- j-
15-

-697.1116,0\ ... ,-1
-

~ r- (TILL) SANDY LEAN CLAY ,/

Trace Graval ,/, - ~

~
- Gray- - /':

i - .~,

'2~,

: ~ ~,
i -

= 691.1 (22.0)

~
t,/
t/-

~
; - (TILL) SANDY LEAN CLAY- ,/- Trace Gravel /a, , - Brown

~
,/, I 25--, -- ,/

; - /, - i/ ~,/
, -

~1
u: i - ~/-', I .~i

, -

~
i - /
! , 30- /

I - .-- "- /
, - ,

680.6 m. 5\
,

-
, - i-I I ,

i
Continued on Page 2 of 5

i I
, , -
i ,

I -
Tlote ST"Al'llftCATlOH UNES Jl£~£SENT TWt A~OXIMA'l'e lJOUNOAJIIV l,.lN!S IE'''''!!N $011. ""0 "9(:K T"I'PES; IN.$lTU tHE ,",ANSmo" MAY 8£ QRAmJAL

WATE,fl LEVEL OBSERVATIONS BORING STARTED 4/26/8l
~-

W.L. 7. O' W.S. OR W.D, A.B. llerracon BORING COMP,LETED 4/27/AA

W.L. B.C.R. A.C.R. RIG CME850 FOREMAN· REF
W.L. APPROVED JOB <40875135

=orm 106_6-85 ,



LOG OF BORING NO. !26 PAGE 2 OF 3
OWNER ARCHITECT

. '

IOWA ARMY AMMUNITION PLANT .

SITE PROJECT NAME

LINE 6 GROUNDWATER QUALITY ASSESSMENT, IAAP

e ,

; 51• ~ ;;0 i! . !E
~.3 1Iil:=: " ;; OeSCnQlion

! I i.!:B !1 1::
0 ..• •o~ <; ;; <:i ez E ..

~
eo", e !",.ll { 'li ~a:

u e

H i! , i !;: '" :ai
i l i ~ ~ d.!l ,.~ .. .-,

~ 0; 1 C >0. ! w :E!
" ,1::. " '" iil ! :::>u" :::>" .

, - Continued from Page 1 of 3---= 680.6 <32.5)

CL - ~~- A
~::HS - (TILL) SANDY LEAN CLAY VA- Yj ~/- Trace Gravel

~/ -', f'/35- Brown '/1 r .'-
1 55 24 16 17 ' 9000* 16.5

_. ~,., "

" ,- ·1 ,-- ,

- ~.( .1 ~ /-- V' -~
,..-- ,..

-
""

r/-
~' . ~:,-HS - (40.0) '"
~/ ,), V' ,40-::673.1 .'
L/·.~ 1"/

- 5ANDY LEAN CLAY .1 Y,/
- .' ,., V/- Trace Gravel i/ ...; (/-- Gray k..-I (/'-- v'A ( ,. - l/ f/- ./ ,.; r .'-

45- V .., (/1
i - VA ra, - ' " (/-

~1 ~
---

!

, -
I .

I - ~;! -
I ; , - 1,,;.;1,

! I 50-' > /I
I - r;: /'

"! - ,
i / "- V;- ,

--
~:~ C;:, -

I ! - , ,-1 t~-- ,1
I , .55- " /

I -, -
I I ,

I -! ! ! -i ,
i --

i I - , .~ ~.! I i ~
,. .,.~ ~.I - ,. .,

I ! I ,
I

160.0)
., "..... ....

60- .,~ ,.
, i 653.1 (TILL) ... ...- .',

lY ~EAN CLA' ." - ...I - r' o
- ~ ....I - . TRACE GRAVEL ...~ -.;..,,0.... - ...-
~

I ... - ...- (62.5) Gray-Brown .... - ...-- 650.6
I

i I I - iI
, , -

i
,

*CalibratedlHand Penetr:ometer - 3·of jI I , I - Continued on Page
THE sn-ATltr:\CATlON UNItS JIlEP"IUENT notE "'~I""Tl8Ol.lNOAJI'l' UNU e£TW£!.'t lOtI. ANO /ilQCl( T'f"'U, 1N..stTU, T10IE TlUNSmON !olAV IE GJIl...OUAL.

WATER LEVEL OBSERVATIONS BORING STARTED 4/2.6/88
'N.L 7.0' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 1./07/gg

W.L B.C.R. A.C.R. RIG CME 850 FOREMAN REF
. W.L APPROVED JOB .40875135

Form 106_0-85



LOG OF BORING NO.
,

T26 PAGE 3 OF 3
OWNER ARCHITECT

IOWA ABMY AMMUNITION PLANT
SITE PROJECT NAME

LINE 6 I GROUNDWATER QUALITY ASSESSMENT, IAAP ,
, c

i, ,
51• , I I "$ i , Iu ,

c I i . .g
~• I :: c;; i .~ '. Description

i Q ... " • ~ " .." 00 'ii ::
~ ~ Q cz fi ..

'" .. .5:= c
g~!i c

H 51

! • ';; i - a. '& c!l;'" 15. ~
! §~ i i " .. P& E I

~ e-fi ~~ 15. .!i
u

i ~ c!l ::ec!l~ • • = iii
,

Q~ =:n w'" '" a:

i
I -,

! - Continu.d from Pag. 2 of 3 I-- (62.5)--650.6 roo. - ::X. t ,- ~:.~.:-_-.J:.~.:.
Hsi CL - t:.e:.t---':'0::.- (TILL) SANDY LEAN CLAY ... - ...:.;.j:;--::;:.~65--= Trace Grav.l f'" - ~"'.:::r_-J:.~.:.- Gray-Brown ::,;-:r_-..t-:.':.2 55; 24 -24 36 7000" 15.9' -

- r:::'.t"_-.;.0:.....
- ~...~r_-.s...::.

HS: -- ::,!r_-..r..~~'.- t:.!r--.t,':.':.- .::::-_-.l:::.- ::.':.'r_-.J':::,- ••••~b70- ". - ....'\..... ..... '
, m.O) ...............

-642.1 .............. '

- OF BORING- BOTTOM ,

-- ,

*Calibraud iHand P.netrom.t.r - ,

- , -,
-
-

-
I---

I , - I ,, I ! -- !I I --, , - !, ,, i

I
...J

i
,
I

I i -, - ,

i --
- i ,

i --
!i -

! , -, , i - i
I I - ,

I -- ,
- !

I - I, ,

I - ,
, 1 -- \
I : , -I ! -
I -

I ---
I ! -

I
I

- ,I -, , i, ---I - I
II ! I

I
i

I
i - ,

I
! - ,

I ! I ,
I, , , -

THI ST1U.ftII1CATlON UNU JltI!II'tl:UlHT Tl-tE AP"'OXI....rt !e:';NOA~ UNf1S IET'Nt!H SOIL AND fItOC»t TV"lS; IN41TU 'Ott T1IIA,.smON 1.1...., IE GAAOUAL..

WATER ~evE~ OBSERVATIONS BORING STARTED 4/26/a
W.1.. 7. O· W.S. OR W.O. A.B. lrerracan BORING COMP~ETED 4/27/88
W.1.. B.C.R. A.C.R., RIG CME 850 FOREMAN REF
W.1.. APPROVED JOB; 40875135
-



..erm l(16-6.a5

LOG OF BORING NO. \ h27 PAGE 1 OF 5

OWNER
, ARCHITECT"

IOWA ARMY AMMUNITION PLANT
SITE PROJEcr NAME

LINE 6 :GROUNDWATER QUALITY ASSESSMENT. lAAP

•
, •

, , 3
I u ~ :iij

• I . i! ~• -' c... .:; .. Descnotlon
! <5 i~s

~ ~
0 ..• c 'ii • cz E !? ~ -' co' 0 U c T.O.C. Elevation • 715.78 ft. a."'i!i '-' c 3

! • !
;;

'"
o· n'" ~ o "iii I ! c: " ;; G.S. Elevation • 713.5 ft. ~i

~
..

~E 8- u Q ~. ~; :;.
! U• • • :!J iii ,

c ~,

'" ;: '" a: , cO! "''''
. , , . , LEAN CLAY . r .-1 t/

as CL - DaTk Brown V1 Y...'- (2.0) y"',-1 r,'
- 7.11.5 to:' - .'1 r/- V.,1 r.'- (LOESS) LEAN CLAY _',1 (--- ~ .-1 f',.- Gray Brown ~,.- .'1 r "

5-= _' .1 r '
- 10-' .,1 (.-

- ~' ,-1 ( ,
-

~ '1 r>- 0' f' ..-- :,./ /1 f'/- ~' .1
~;- V.,1- V,·1 t·

10-= :.. ",1 ( ,

- k·1 r.
-

-' /\

r/
- " ,,1 ("- '.-A k-- ~",;
- V ,-1

r':. - '1- ' ,
~" ,

15-= V.-1 r,
(16.0) v' ....1 v.

, - 697.5 0/..1 t>- (TILL) SANDY LEAN CLAY , ' " /- r'a .-- Trace Gravel V'- V ,/- Gray "'1 /- v,
~,

i ;20-= i ~,1- /

- ra .-=691.5 (22. Q) "

-- V,,; .-
. I , - (TILL) LEAN CLAY r1 r:., - SANDY

i , - Trace Gravel

r~ ~· i , 25-= Brown,
i, - V, -

~:a
.

, , - >-, - , ,
-- V /

I - V
i ! - v ,

· i , - VA
i , :30-= t,,1,

, I , - ,
- I

,/ ..-1.
: i

, - ~ .... ,·-1
~- (32 5) V-1.- 681.0

!
,

I -i I -
I I I

I - ! Continued on Page 2 of 51
I I , - ,

~!'<E STIIlATlJrlCATlQN UNO lIlff"lllES!NT ~e "~IIMATI!IOUNDAA'f:UN!! 8£"!",.,E!H SOllANO ROCK TvltU IN-$IT\J. TNE TlIUHSlTtOH MAY BE GIIlAOUAL.

WATER LEVEL OBSERVATIONS , BORING STARTED 4/26/88
W,l- 7. O· W,S. OR W.O. A.B. llerracon BORING COMPLETED 4/27/88
W.l- B.C.R. '. A.C.R. RIG em: 850 FOREMAN REF
W.l- APPROVED JOB .408 i 5135
-



, PROJECT NAME

GROUNDWATER QUALITY ASSESSMENT. IAAP

OWNER

IOWA.ARMY AMMUNITION PLANT
SITE

LINE 6

LOG OF· BORING NO.
ARCHITECT

T27
.

PAGE 2 OF 5

•%
•
l.,

•Q.

i.,
! I

Description

Continued from Page 1 of 5
-

.:.= 681.0 (32.5)
.1 .

- V," V',

HS - (TILL) SANDY LEAN CLAY ;/ J i/ .-- r / J ~/,- Trace Gravel f','J !",35- Brown t.· j v.- t> J L,-- r,·," ; y
- . ~, ,.

-- ~/'''i v' •

- /. V/- .. /'1 V,- .' .,1 t-'''/(40.0) /,,1
40 - 673.5 /~ r<- /,,1 I'- SANDY LEAN CLAY .... -~ v .

- ,,/ .j v/
i - Trace Gravel <,1 ~/, -- Gray ~>-1 V~--

:-<1 ~<- </ .-
, ,45-. /.-.

: - t%j ~, - 8:1, I - II

~i --, - ~:
, ./,

I -
~~

, - ~! I
,

150-=i i , i /. /'I _

C~!
, - /

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

~:i i
, - I

~
,

I
-, ,

~I ! -i ,

i I ' - ~~55-,
, -

! , -
~~, -, I

I ! - ! V, I I : , --,
I I -: - I ~I , - , v/

, ,. , :60 --, 653.5 (60.0)
~

, r/: ! ! - (TILL) SANDY LEAN CLAY

I
- TRACE GRAVEL r/ ~I , -I , I I - Vi

-.- 651.0 (62.5) Gray Brown
,

I

I
- ,

I ,

i
I - ,

5:,

I i I i I Continued on Page 3 of
! I I -4 I

WATER LEVEL OBSERVATIONS

W.l..·· 7.0' W.S. OR W.O.

W.l.. B.C.R.

W.L.
Fcrm tOO-I)-as

A.B.

A.C.R. lrerracon
BORING STARTED' 4/26/88
BORING COMPLETED 4/27/88
RIG CME 850 FOREMAN REF
APPROVE!:! JOB' 40875135

i



LOG OF BORING NO. T27 ' PAGE 3 OF 5
OWNER . ARCHITECT

IOWA ARMY ~ITION PLANT
SITE ' PROJEcr NAME

LINE 6 GROUNDWATER QUALITY ASSESSMENT. lAAP
,

•
, c

ij '0• !
, .,. :iu : i j ,c . .>!

~• c i 1;;
.~ Oescnption• is il~a • ~

0

"" 0. C .!z
~ " ~ co' 0 • ,OJ .§ "c i!i " ; .. l"=g: 0 0• a • i0.' '" ~ o"i I 0::: :.1 I "" ! g~i : ~ i ~

,
- ,- if 0.U

§~5i~ i • iD e'.s i C;JIoo: ! 2!'" I , '" a: Q_ ::l0!

-, , - Continued from Page 2 of 5 !
, -- (62.5)- 651.0

~ ~
-

HS: CL, - (TILL) SANDY LEAN CLAY-- Trace Gravel ./65- Gray-Brown ;;:j f'/-- V
- '/j V- r/ V- '/ V,V-

~ ~'--
~,

70- ~

~
-

'~1 SS 24 16 17 9000*+, 13.0 --
~-

HS I , i - - '/

~
- f/'- f/,,

(75.0)'75- ,,'
, _ 638.5 /

~'/
, - (TILL) SANDY LEAN CLAY t/- 8- Trace Gravel ~I i 1

,
! -

~
, - Gray

~I -
, i

i I , r; ~I,
I

80- I

k ~
,

-
I - ,/ 8-

~
, - ,
I

i -
~I 1 I, -

~
, , , -

~i
,

I
-i

I ,
, - ~i '85-, ~, , ' -

/.i

8i
, , -, ,

I I -
~-

~
, -, ; - "j
, ; - 1/, ; , , - ! V

~
i i i i , -:90--'

~j -i
2 SS; 24 i 24 • 36

1
7000* 17.1 -

~
, , - , V, - (92.5)- 621.0

I
i , I I ; , 1 - d!*C~lib~ated :Hand 1 - Continued on Page 4 ofPenetrometer j -

i I I - i

TWI STR...n~TION UNO "fP'IlUEHT THt "'~I"AT1! IOUNDAAY UHES aroNl!"" $Oil. A""O AOeK T\'tt!S, IN-SITU TNI "A""llnOH MA'l' eE GiIu.ouAL..

WATER LEVEL OBSERVATIONS SORING STARTED 4/26/88
W.L. 7.0' W.S. OR W.O. A.S. lrerracon BORING COMPLETED J./??/QQ

W.L. S.C.R. A.C.R. RIG CME 850 FOREMAN REF
W.L. APPROVED JOB' 40875135



orm 106 o-a5

LOG OF BORING NO. T27 PAGE 4 OF 5
OWNER ARCHITECT,

AMMUNITION PLANT
,

.IOWA ARMY ,

SITE PROJECT NAME

LINE 6 . GROUNDWATER QUALITY ASSESSMENT, IAAP
, '. !

•
,

I .,;. 3
u , , I '.• I " ~ i• ... ! C;; ." ;; OescTiDtiona Q 'i-as • ?:' • ...0 c •z E 0>

~ .s : i: I 0 ;; u j .:
• = , " = .,,- ~~a • ';; =ao ."."' a- s .! 0: ~~ ~ •Ii • E ¥ ~ §!~ i S§ ! a!!
" • ~ .. :5 c:: • ::II!

"' ,?: "' ,
'" III ::> "' 0

,
Continued from Page 4 of 5! --

.. :::621.0 (92.5) .

f 1 l>;- r;1as CL -- r • t- / .r/ .' .95- r/ f""-- [ . j ......- ""1 ~..,-
"-- (TILL) SANDY LEAN CLAY r. v- V l/.- Trace Gravel l; b:- Gray-lOG- ,A V- r/ V.- . j ,

- ,,' . ".- f< [>, -- > ~:-- r< ".- ~..~ / V.-
10$-- ~.,.

-- v> 1/i -
f~ ~

, , -
i -- [/I -

~
I i ! -, /
! I -

i 110 • ./
! ,

~-- ::j
..-

-- :/-- I ..'

, - ,:/ C:i - I:;I ! - [/
I I !~/ V-I : 11$--I

~ ~,
: - 597.5 (116,0)

I - -- WEATHERED LIMESTONE
! ! I !

i

i - Brown Gray with Shale ~.--- seams .15% water loss (/
, , , - 120.1 ~

:.-
- at :,.-

• V' :.-RB' I

120 ,593.1(120.4) ./ ,
i LL~STONE Light Gray, ' .

~."DBlmO, '!l.2 - fossiliferous, vuggy in.f~:C1
I - Vi - 591.0(122.5) ~arI' dolomitic in part, /.-- ha e, !:R part.

I
i -i ! !, , - ,

Continued on Page 5 of 5
! I I I i ; - iI , ~ !I ,
T10IE STJlATl~TlON LlHU Al"ESEHT THE ..."""Olu.....re IOOHDAR'I' UNO 'r'~H SOIL "'NO ilOCX ':'"tiles; tH-$IfU TMI! T"'ANSltlOH MAY IE QIlAOUAl,.

WATER LEVEL OBSERVATIONS BORING STARTED 4/26/81
W.L. 7, O· W.S. OR W.O. A.B. lrerracon BORING COMPLETED 4/27/88
W.L. B,C.R. A.C.R, RIG OlE 850 FOREMAN REF
W.L. APPROVED JOB .40875135
•



LOG OF BORING NO. T27 PAGE 5 OF 5
OWNER ARCHITECT

, I IOWA ARMY AMMUNITION PLANT 1

SITE -I PROJECT NAME

LINE 6 'GROUNDWATER QUALITY ASSESSMENT, IAAP

I
!

I.

I .5!• i- ..0 ,• . I .~ i• ..
;; 4l~ C ;; Oescriptlon• i5 ".,

~ ~ •
"• 0.

~.~~ •.. (j •z E .. ~

i 3 -g.,• • •
~ ';i =!~ '"' '. 'j:8 .0. '" ii- i 51; I

I !:i: i .. ~ii • • ! ,
~; H. .iCo • 0

~ " • U• ..'" ! ,?: '" a: I " '"
, I cO! "'" c w

I 1 - from1 I - Continued Page 4 of 5I --= 591.0 (122.5)
,

! , - r1 l:C1 DBmOi97.2 - f':~l', , - 1/I •125.- LIMESTONE Light Gray,- fossiliferous, vuggy in-- part, dolomitic in part,--- shaley 'in part ,. .-
,! ~!,-

.~~ 0-:,-
, ,0: .~~

13ll-- '

rl-i"- ,!r_~!;- ~-::-- .,-:;
DB mOlmo I -

:Hg_:'~iC2
! - .... _.#'w,.

: -- ,! - ");.!;
I - :.:~ -~-:~- (134 3) r,!.-,,!~, - 579.2, . "t:f~I

135-- ~ Dark Gray, ~~; __:;~
I - fissile, with occasional?~, 7_~,~,
I -

limestone layers C~!l::J~~, -
I ! - i ~_~! I

i -, ' , (138 0) C" -,.
- 575.5' • ~;'i:".!'l-~~

!

I
I - LIMESTONE Light 6ray C~'i:" ~~~- 1 ~.~~

I "
I 039 9)fOSSiliferouS"!§~!', 14ll-- 573.6' , "-: . . ~:.

i - ' DOLOMITE Light Brown ,,!,!,;,!I,
, ........ 0<1'_- G i it"t ......-" .........

RB - , ray. p npo n poros1. y",:.-::,,-::,,-::,,-:\- laminated in part .' ,:..-::..:::::::~
, -- (143.0) ,;,.,;,;,.

- 570.6, '- I, - BOTTOM OF BORING- I-- I, --- I

!
, ....i

, --
i

I
i -I

! i -
i - ,----, i - I

! - I-- ,
I -
I ~

i
!

, I I - I, - I
....E mAtlflCATION l".INfS IIlE"'UENt THE • ...-oXIMATE 8OlJN0Al'lY UNU II!TWUN SOlL ANO lIlOCK T'\'9I£S: 1M-SlTU. TM£ TItfoHImON MAY IE GlUOUAl.

WATER LEVEL OBSERVATIONS BORING STARTED 4/26/88
W.L. 7.0' W.S. OR W.O. A.B. llierracon BORING COMPLETED 4/27/88
W.L. B.C.R. A.C.R. RIG am 850 FOREMAN REF
W.L. APPROVED DMS JOB ,40875135

Form 106-0085



LOG OF BORING NO., In8 PAGE 1 OF 1
ARCHITECT v

PROJECT NAME,
GROUNDWATER DUALITY ASSESSMENT. IMP (

:
:

I I
,

!

3000*~16.7i
I

2 SS 24 I 24 ,
,

HS
I

*Caliblrated Hand Penetrometer
,

i

I.D.C. Elevation· 715.89 ft.
G.S. Elevation· 713.6 ft.

CLAY

BOTTOM OF BORING

D:eseriotion

Trace Gravel
Brown Gray

(TILL) SANDY LEAN

FAT CLAY
Dark .Brown

(LOESS) LEAN CLAY
Brown

e
.2

j
w

---------------------------- i-- ,
- I

• I

20-- i
692.6: 121.0\

.

10--

:
I ,

I

I i i

i
:
,

I

I
,,

I
I

,

, ,,
,

II !

I

i
i

I ,

i ,

I
, !,

,
! I

!
,

i
I :,

,
I Ii"

I,
iI

THE $TAAnFlCAnON UNE$ IlIE""EUNT THE "'P~OXIM.1"E .IOUNOAlIIY UNU IfTWElN SOlI, AHO ROCK ':"'l''"£S; INoSITU THE "r"ANSlnOH MAY SE GRADUAL

WATER LEVEL OBSERVATIONS BORING STARTED "02188
W.1.. 6.0' W.S.ORW.D. A.B. .1lerracon BORING COMPLETED ~/n1/RR I
W.1.. B.C.A. A.C.R. RIG CME 850 FOREMAN REF
W.L. APPROVED DMS JOB' 40875135

;:torm 106-0-85 .



PROJEcr NAME

GROUNDWATER QUALITY ASSESSMENT. IMP

, ARCHITEcrOWNER

IOWA ARMY AMMUNITION PLANT
SITE

LINE 6

LOG OF BORING NO. \ ;?z~
Q

PAGE 1 OF 3
'I

Oescngtlon

T.O.C. Elevation· 715.86 ft.
G.S. Elevation· 713.6 ft.

, ot
1

:
:*Calibrated Hand Penetrometer
I '.',

'25~

;20 -

,,
Continued on Page 2 of 31

I

(LOESS) LEAN CLAY
Brown

fAi cJ."'1
Dark Brown

(TILL) SANDY LEAN CLAY
Trace Gravel
Brown Gray

,

_-= 681.d32.5)

5-

10-

CL

5500*'16.4
I

1324

HS

HS
i I

1 ' SS 24

WATER LEVEL OBSERVATIONS

W.L.

W.L.

W.L.

Ii n' W.S. OR W.O.

, B.C.R.

A.B.

A.C.R. lrerraccn
BORING STARTED 5/2/88
BORING COMPLETED 5/03/88,
RIG f"Ml' R50 FOREMAN REF
APPROVED JOB # 40875135

Form 106-6..a5



Form 106-0.&

-
LOG OF BORING NO. T29 PAGE 2 OF 3

OWNER I ARCHITECT

IOWA ARMY AMMUNITION PLANT I, PROJECT NAMESITE !
LINE 6 GROUNDWATER QUALITY ASSESSMENT • IMP

I I
, § I i

• I i'- ;; !
0 ,
:i I

, . ~
, ,

~i ';; 1»::::; C ;; Description• •
, . ~ 25 il~S c ~ • co
z e " • ';; u c c

• c ~

~
=;= ! (,) c 'OJ >! a~

~ .. 1 ~ ~a~ I ; !;;
~ e' ~

;; i~
E • ~ ! ~~j ,;; ~; j U..

:5~ !• ", ! 3:: "e.. .. a: i :> .. w

, - ,

- Continued from'Page 1 of 3-
- 681.1

(32.5)
1 . T /'

CL - kA r/
HS - /,.., r>~- :'-'~ r/- (TILL) SANDY LEAN CLAY v'1 f"35-, "

- Trace Gravel l,' ,~ r /'

- Brown Gray ~/ ", ""- '," ,. ,

- V,I", ('-- 'v' .-' r "
- VA r,
-

.' A

f/- l, ,i ' r,'
40-= r" ( ",

- : ,1 r'/

- V,1 r/
- V/l r:- VJ-- V r-./
- V, y/

, -
f~,t"/

- ,/
1>5 -=

/, "
/ '- /1

-
~: "/I -- /, I c;> :/, ,

I --
, - ,/

I ,
,

~ r;
I

I
I i --J ~~

I :50~ ~
l/

, , /,
I - V- ~- ,/- '/ 1/--

~
/, ! , I , , - ~"

, , i ,, :/.
I i I - /

:55-= i
/

-, -
i - ,

!

! ,~l ~I - ,

i
! -- 655.6 <58.0)i, I -! ,

I ,
I (TILL) SANDY LEAN CLAY !"l ''0- •, i - ' .", ,, , '60 ~ OCCASIONAL SAND SEAMS ,. ,, IL:'-:~ -:, I Brown Gray ,"1-="1'

, I - t~:.~:- :.
, I - ~t--.J:;~

I
,

651.1 (62.5)
'!2" .;., -r'"

I

.--,

I
I I - , ,

i Continued Page 30f 31
i I i I

, - on
, !

i I - I
'!'HE STI'''Tl~T1ON UNO JlPRESlNT 1'WEAPflttOXIUArt: IOUNl)AIW UHE! I(TWEEN SOIL AND flOCK'l"VttU: !N·SlTU. THE TRAHSn'lON MAY IE GAAOUAI..

WATER LEVEL OBSERVATIONS BORING STARTED 5/02/88
W.L 6.0' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 5/03/88
W.L B.C.R. A.C.R. RIG CME 850 FOREMAN REF
W.L APPROVED DMS JOB 440875135

,
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LOG OF BORING NO. T29 . PAGE 3 OF 3

OWNeR ARcHITecr

IOWA ARMY AMMUNITION PLANT
SITe PROJecr NAMe

LINE 6 GROUNDWATER QUALITY ASSESSMENT, IAAP

I
< , .

'o.• -;. ,i 1, u ,

1
< . 'I

~• " ~;;; 10::: Description• C "0'. • ~ • <>• 0- " •C)a;S ~ (l £z e " li c:;"'.c: • .§• = ::i g!iil 0 <
H

<; •
i en ~ ~

... 0.. I c!~ " ;; 1Ei
i • • • ~e! 1 ~; :oe 0- ,

~~0. 11 u 3 c! .!• ",8 iii ·~.en ,?: <II a:; .. oOl "'en' '"
Continued from Page. 2 of 3

:
i --

~651.0 (62.5)
CL ~.:' - "- rr_-.:.~"- (TILL) SANDY LEAN CLAY :.~t--J:,!:'1- .~ -····12 SS 24 24 47 14.9 .... _ ,J." ....

65~ Trace Grllvel ,~r_-..t,~:.\

Medium Sand ":0: -..t,"\- Occasional r" - .'.
HS - Seams

,~r_-..t,~:.\

- ~:.~r_-..t,~:.\

- BrOwn Gray t,.:!t"--.:,-:;:"
....t: -.rt O

(-- ..... - ·...1- ":.,!r_-.:.-:~
, . - ~:'!'r_-.t:::'1- ::.-:r_-:~.-:':1- •.•.~':.l

'70 -:: ':;:).-.. :"l
~. '\..~ ..~.::

- .J_.>..,~......., ..=641.6
(72.0) ~"-:f~'.:-:i.."

, -- BOTTOM OF BORING-. , --
75~

--
, -
I i -i' -- :

i i -
I i I -

,
I --, i -I ....J

-- !-----
i - ,

-,

i -, -, ---
i

1
I , --I I -: , I

I I --, -I I i
I

, -, , I - !
-

, --
:

I

-I : 1
I

i -
II

I

iI -,-
'I'M! STIU.Tll"1CA1'IOH UNP 'lEIl'AUI!"T THE A~OIlI"'.l'l! SOUNDAR'f' UN!! InwEE" SOIL .NO ltQCK '\"'rllIU: IN..$lTU TNE TlU,NSlTlON YAY liE GJIIAOUAI..

WATER LEVEL OBSERVATIONS BORING STARTED 5/02/88
W.L. , 6.0' W.S. OR W.O. A.B. lrerracon BORING COMPLETED 5/03/88

W.L. B.C.R. A.C.R. RIG CME 850 FOREMAN REF
W.L. APPROVED DMS JOB #40875135

Form 106-6...95



/ .

. LOG OF BORING NO. 1-430 PAGE 1 OF 5
i ARCHITECT

j

.1 PROJECT NAME

i GROUNDWATER !llluITY A~~E~~MENT HAl>

Descnotion

Coneinued on Page 2 of 5:
!

(LOESS) LEAN CLAY
Brown

T.O.C. Elevaeion • 716.21 fe.
G.S. Elevation· 713.8 fe.

1Q-..:

CH

CL

=699.8 (14,0)

15--- 697.8 (16.0)-----
~

-', ....J

i 20---1
~

-----
i -i
i -,

25--
-
~

I i
....J

-' !, , --
! -
1 -i i

I
-oj

i 3D...-.;, --! .....;
- 681.3 (32.5)- -

, --i -,
I ! -, !

1 <
, .2

'/. ;;. ;1

lI,)'=:; c ~

~~e • ~ •c i •
C III .. 0 ,e:;
i,~i " , < ... -, ..,

.~~ '"o Cl. c: ; Co;
gg~

~
e'; ",C:: :>0., •::>,,'" cO! ::> '" , 0

,
ii I

i I
,

I ,
i

,
, ,

i
, ,

I ! :
i i

i

I
i, I
i

I I ,,,

i I i
i

i
i

I ,
! i

OWNER .

IOWA ARMY AMMUNITION PLANT

LINE 6
.
1 •0, <•

• ..
d " is
z E l!' ;-• •
" '" a ~ "Ii • Ii !.. 0

~ •
'" '" a:

HS

SITE

W.L.

W.L.

W.L.

WATER LEVEL OBSERVATIONS

6 .0' W.S. OR W.O.

B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED 5/3/88
BORING COMPLETED 5/3/88
RIG CME 850 FOREMAN REF
APPROVED JOB N 4087 '13 7

Form '06-6-85



Form 106-6"<15

. LOG OF BORING NO. T30 PAGE 2 OF 5
OWNER ARCHITECT"

IOWA ARMY AMtWNITION PLANT I
SITE I PROJECT NAME

LINE 6 GROUNDWATER QUALITY ASSESSMENT, IAAP

,

! '§ I
,

ic I t-o ;; I i ,
c " .!! i I ic ; e ~
~ CI~ Descriptionc

i~S
.!!

""
0 .." 0- • •;;; 13 cz Ii .. ~ .0' 0 c "5 .,

i " ;; 'ii g!!~ Q c
jj' i"' 0- ~ ;; 0",

" =:;,0.= OS8- = ~ gS~ :: E, a 1 c-o
~ cSi H• 0 c ~, !"' ;: "' i 0: III :> "' . :)(n . ... ,,

• i - . Continued' from Page 1 of 5---= 681.3 (32.5) .

~J
,

- r'HS CL - ;;/ r'/- (TILL) SANDY LEAN CLAY' ['-1 r/
35 --= Trace Gravel 8:, V~-

r'/- Brown Gray VA
- t'·:~1 .... r '- ( ,-- v·.., , "

V'A ,,'- r/- VA r ./- ~,1
~~I :40--=

~1-
r'/-

~ ~"
, -

- r/
, , --

~1
r, ....-
~~- ;;/,A- /, "",45 --= t/ .- ~/

- ~ r/-
~ /-, -
~

/-- r:;,, , -, - ~ /,

I I -
~ ",

!
, 50 ---!

,
I , - ,

~~
r/

- /,

- -;" /

- /
,..

--
~I I I -

~
I I -

~,

is = ~! ;5 __ /,

~~
/- to>, -

;1

r!
i - ",: I i - 1/:-- (58.0) j/

I - 655.8'
I ~: .'

j - /
! - (TIIt) SANDY LEAN CLAY 8> /I - OCCASIONAL SAND SEAMS /i

,

!60- ~/I

8~
/

I - Brown Gray [/
!

- 1/: : -' , r;,I , - 651.3 (62.5)
..

-
I

I i
i - ! Continued Page 3 of 51! I i - on

I - !

I, I
! -' i

TIoIE STA..Tlj;tCATlQfol UNEt REPRESENT THE "'~XIM"'T1! lOUHOAI'Y UNI!S 8fT'WElH son. AND !WeI( T'VPn; IH.$ITU. TlolE TJlANSITIOH MAY 8E G....DUAL

WATER LEVEL OBSERVATIONS BORING STARTED ,
5/3/88

W,L. 6. O· W.S. OR W.D. A.B. lrerracon BORING COMPLETED' 5/5/88
W.L. B.C.R. A.C.R. RIG em; 850 FOREMAN REF
W,L APPROVED JOB .40875137

.



. LOG OF BORING NO. T30 PAGE 3 OF 5

OWNER i ARCHITECT

IOWA ARMY AMMUNITION PLANT
I

, PROJEcr NAMESITE ,,
TTNE n 'GROUNDWATER QUALITY ASSESSMENT • IAAP

i i i ,c , :i i '3• I i t' ;;I U
i I I

C I
! . .!!

I • ..
'"

~g =~ " Oe$cnOtion

! 'g~.i " 1:: • co
0

,
" •z E co ~ c. ' 0 ;; u c .5

.5 i 2 a. <J c 3 o~

! • ;;

'"
." H" I 0- • o "c ;; 0:: '" ;; ~i0 ! 0- •Ii 8- I Ii '. u E.

~
~,; .l! H• , co.: oS c~ • I

" i1:: " a: ::><J" ::> " ' 0 ...
, i- Continued from Page, ' 2 of 5-

, - (62.52
CL

- 651.3
V fHS - "

, - <~ <-- (TILL) SANDY LEAN CLAY /-
~/1 "65- Trace Gravel I'

- r
- Occasional Medium Sand ~' ,1 v"
- ~>1 r:- 5eams

-- Brown Gray ~<1 r,:- :>j- ~;- .,- Vj ~.~70-' Y-
~/j r'/-

- ~'1 '<- r:--
~J- V~-- V,

- (,1 i./,-
75-

~
24 64 ,9000*+ 13.5 -

1 55,24 5C : 637.3 (76.52
~,, ,
'/,

:
~

, ,
, --.,,

CL (TILL) SANDY LEAN CLAY ~,-
~i i

~

Trace Gravel ,-;'/
! 80-. : // v~, ..... Gray '%;- '/--;

-

~
/

--
r3- ,/

,

%, --:' ,

~
I I,

·85 """1 ' /

, ':/;-' ,

, , .....I i V
!

, I i -' , /, - ~/ //i ! , -, ,
!

,

~
v·, l/:>, .....J

,

\
90---1 ~

~/,
, I I

~/ ~<...,
--., ,

/. v:, , ..... ,
v~

,
,

I ,
,

621.3 ' (92.5) '/,'--.,

i ' , : - iI
,*Calib~ated 'Hand Penetrometer - Continued on Page 4 of 5\

1 I ' I ! -i !

THE ST""n'ICATION UN!S fIIf",ESENT 'loll ,,""OX,...tl BOUNDARY l.INES I£TWUN sou. ANO JlCeK ...."!S. lH.SfTU. TME T""N$ITIO'" ,."" Ie GJlAlJUAL

WATER LEVEL OBSERVATIONS BORING STARTED 5/3/88

lrerracon
_. -

W.L 6.0' W.S. OR W.D, A.B. BORING COMPLETED 5/5/88

W.L B.C.R. A.C.R. Rle; CME 850 FOREMAN REF

W.L. APPROVED JOB .40875137
Form 106-6-&5



Form 106-0-05

LOG OF BORING NO. T30 PAGE 4 OF 5
OWNER ARCHITECt

IOWA ARMY AMMUNITION PLANT
SITE PROJECt NAME "

LINE 6 GROUNDWATER QUALITY ASSESSMENT • IMP

•

c

• , ! Jl
0

,
i -;. ..

c ! - .~
~•;; a':: C ;; Description• is " .. Jl ~ •

0 0. • ..
oiii= c \l u cz E .. ,

~

~!~
0 c altJ• • !i ; ';i
t) g .. ":8 Jl

0. '" 0. I S , g!i i 0- • .. ..
8~Ii I • Ii ~ ,..~ :: e 0. !~ i g . :.:3 ~ , ~ - B c:o... ~ :l!~

'" ~ '" a: III 0_ .. ::)(1')

• : ' , ,
- Continued from Page 3 of 5-

-621.3 (92.5)
- (TILL) SANDY LEAN CLAY

fa [;,:jHS CL - Trace Gravel-
618.8 (95.0) Grav "95- /,,':>1

' ';;.- (TILL) LEAN CLAY WITH r/124 24 50 16.3 -2 SS /1 " .. -- SAND. Trace 'Gravel V- ,'/1 ,... '

- Gray r'.1 r '
- i" .-'1

,,-' ·i- k·' r .'" .•- v'1 r· '"
100-- V/l r/"j

V', r/j- "/1 r .. '- " .
v .. r:1- r'>1--- r/l /'~

- ~
. ,.,

- ;; ;
- "'·1 r/:
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V'/, ' /

~/1 v.':
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~'~ 1/;- v .~;- (/-
~:-- (~I -, -

~, - ~,

1110--
•

, ,
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i -- /~ ~:, -
! - ':/, - , ':/ '/i ,
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~

,
i ! , -, /,- </ ./, - '/',

!
I , - v/,
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~
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, i ,12CL- /.
/

i -

~
./

i - ;I ! -, , ,
i

•
, I - 022.5)-- 591.3

!
, - I

i I
i - 1, I , - i Continued Page 5 of 51! i I I i I I , on! - ,

noli S'!1'4TlFlCAl'IOH UNES lIIeAAU£HT TW£ AJttOIf!OXIMAte aOONDAR'I' LINts !!'!'WE!N SOIL "NO 00::(:11 TVD!5- IH.$l1't; THE "'••NalTlON "''''' IE QIIIAOVAL.

WATER LEVEL OBSERVATIONS BORING STARTED
513188

- -,
6.0' lrerraconW.L W.S. OR W.D. A.B. BORING COMPLETED "I"/AA

W.L , B.C.R. A.C.R. RIG em: 850 FOREMAN REF
W.L.

,

APPROVED JOB ,40875137
--



LOG OF BORING NO. T30 PAGE 5 OF 5 "
OWNER

' , ARCHlTEcr

IOWA, ARMY AMMUNITION PLANT
SITE PROJECT NAME

LINE 6 GROUNDWATER QUALITY ASSESSMENT, IAAP ,
I '0

! • f.
i :.2

I " I '.0 . ,~

~I 0 ..
" iii;; III'::: Description• i5 'tJ.~~ ,~ !:: •

" 15. a • '"z 0 '" !:: :g::: ] c:; 0 £

• t ~!i u 0

~i'! U> • ;i ;;. '0 "5'
i '5

E • i
I 5 I • 0". i , Qi: ~J:l •

~ I £ "g. "'1Ii - e 0-
0 " I . ..

~ 0:: ~ §~; ! ;/ :l!!
U> ,a- U> a: i ::>uU> .. ,

I - Continued from Page 4 of 5-- 591.3 (122.5)-- ,
CL - (TILL) LEAN CLAY WITH :,1 I,

HS - r .. I i,
SAJ.'lD , Trace Gravel " •- !"/' .-

125 - (125 5) Gray - "" (-/.1-- - 588.3 . (/1 .
- I

- WEATHERED LIMESTONE , ·.- Light Brown ,
-- .. ,_I •- .. ' " ~ ,.'

- r/ 1 I'

RB - (129.3)- 584.5 LIMESTONE, Light Brown- /! •I'
C1 DB 120 llO.4

130-- Grar' Fossiliferous. ";'1 ·- Sha e Laminated Very r /:
;..'

- ·(132 4) yhapeV In Part, Pyritic r,'l "- r,
I -- 581.4 • n art .. /: •- DOLOMITE, Dark Gray-Gray[' I- Brown, Calcareous In-

- 111~.~)Part, s~~ley, Shale135- '7R.' \T.~;n.r.,

- - --- ( ~lUiU, J..J.gnt "ray
- 577.1 136.7 erous "'1

~- '.,,. ..
i :

I -- "i ."SHALE, Gray, Fissile, ,. .'- ., .,
, -

.... , 0'

574.5 1139.3)rt~~~f:~~~ ¥~,.!hin ;.~~~'- ... ...
- ~~~ :t, I , 140-- ' SHALE AND LL STONE,

I ." ...
C2 ' DB' 120:115.2 : - 572 9 (140.9)Ea~ Grav, Interbedded ..... ~ - .'-..·..t ...- ,. - .', - . I ST6~E, L1gnt Gray ,.... _0""'1-:- .....'- 1142,4lFossi . erous ' .~ ""0"

-- 571.4 .~:.~-~;
I SEE NOTE 1 'I .- ... ...

- (144.0) ,. - .'
569.4 ... ..,.

.... - 0''" ~,- ~S ONE, J..J.ght Gray'- ~;f~;14S---: FossilIferous, Shale ,. - .
00" ...- Laminated with Shale ~t- .;: - "0· _ .'

- Layers
... .",..... - .

i - "t~'XOTE 1: DOLOMITE, Light Brown- .... - .
-- .... _..,.

i
....-- ~.,

"
- Gray, Shale Laminated "t~'I

f~ -_.~i , , - Very Shaley in Part ....~.- .".....................
, , 150-- CaJ.,careous in Part ..,....."'...

, ............
RBi - ~;.~;.~:.~;.~........ ,.r/'

- ............
I I

...........".- ............
I ,."'.........., -

561.1 (152.7)
............

-- Or Or Or 0. t

I
-

I ! -
i

I , - BOTTOM OF BORING
! i i -

T1-l£ STR..lTII"lClTION UNES R("""ESlHT ~E 4PH"')XIM.TE eOtJHC»,IIlY UNO !!,,".'IL~SOlI. " ..~ eocx T"l'PfS: IN-5ITU ~E ';"..HSmoN MAY IE GRADUAl",.

-- WATER LEVEL OBSERVATIONS BORING STARTED 5/3/88
W.L. , n' W.S.OR W.O. A.B. lrerracon BORING COMPLETED . 5/5788"

W.L. B.C.R. A.C.R. RIG OlE 850 FOREMAN REF
W.L. , APPROVED JOB N 40875137

':-orm 106 0.(15



Form 106-0.a5

/

LOG OF BORING NO. I fiJI . PAGE 1 OF 1
OWNER ARCHITECT V

IOWA ARMY AMMUNITION PLANT i,
PROJECT NAMESITE i

LINE 6 GROUNDWATER QUAI.ITY ASSESSMENT, IAAP

i i 0 , !E
! • ! I '" ;; ! ,

u I I I, 0 - g I ,
£•;; ." c • Descriptlon

~ 0 ",. ~ ~ •
'"• <!:lUi: "Z

~ '" • " .2 Elevation 715.44 ft.
0

> ...
~!i T.O.C. • 'g III• 0 5 ,. " 0

"~ ,
., a , .-.

'" ;; i:;I ~ c Q,:

~
Q= ;] e I G.S. Elevation • 713.0 ft.• ~ u

~
uE.

~j
0.

.~ .-" I • 51l~
0>. I! :II!., i?: ., I a:: , I Q- "., I I

, - ./'l f .,,
I - '/.j •

·HS CL- - LEAN TO FAT CLA;t' • /' J l'- }~
Dark Brown

:;~1
~/ ..

CH, -- .-
=-709.5 ~" "- t· .'- (LOESS) LEAN CLAY l::I -I 5- Bro_ '/jCL, - ~ ../ 1/ ,=706.5(6.5)

~ ,.',

I- (TILL) LEAN CLAY WITH--- SAJ.'ID , Trace Gravel
"'1 r'- .,. .',

1 SS 18 I 18 7 26.8 - Dark Gray ~:.-:~ .:,
"y"- ~.... ,to- '10--' ., ....,0•• _ ••••

HS - L·:~r--J'.~:'- ·'t -.J:"~.... - ....- ., _....r" - ~ ....- ··1-.J:'·1 -- (13.0) ~.. , - ....
:..0: _-.1"::'- 700.0 (TILL) SANDY LEAN CLAY ,o:t"_-.1..:::,-

I - Trace Gravel o:!t-_-J:.~':

- I,!t-..:,!:.
115- Olive Gray ::: _-J.~:'

- ." -~ ...., - "~~ ....--~;~~=696.0(17.0)
'.,. - :.t... ,

I ~:..-:~~-':'-::.1
(TILL) SANDY LEAN CLAY .:.~ _-.S:::'l-- :',-: _-J:::"~

'.
- Trace Gravel ,I., -1'", ,

11 116.5' - :L"::. - _ :.,,:,
2 SS ,18 , 18 ! Bro_ ' .... - ...., , , IL.,~_ "..,

20 ----=i
I' .... _ ...

I i I"·"~~··HS : , 1 ,
, 692.0(21.0) ,'.:.}:...: ....:.:.................,.ft .. Oft •• o.

I - BOTTOM OF BORING
,

- ,--I -
I

1 -I. I -, , I
1

1 25- ,

I
, - 1

-
I

,
-,

I -I : .
,

i -- ,-!
. -

I
, -I , , -', I ---

, ,
i I , ,

, ! ,

--
I - ,

, , - i
,

1

1
,

i I I
, -, ~

T:HE STlIlAn"CATlQH UNES 1Il"p,l;nENT THE .PfNIOX.....TE BOUNDARY UNES 8f"WEEN $OIL .NO IICCIl; 1'VJlU; IN·SITU nollE m.H$lTlOH M,t:1' BE GIIl.i.oUAl.

WATER LEVEL OBSERVATIONS >-!'ORING STARTED 5/03/88

lrerracon
-

,105/88W.L 8.0' W.S. OR W.O. A.B. BORING COMPLETED

W.L. B.C.R. A.C·R· RIG CME 55 FOREMAN J)U

W.L APPROVED DMS JOB' 40875135
-





,._---------......;--------------~
LOG OF BORING NO. T32 PAGE 2 OF 3

OWNeR

IOWAARHY AMMUNITION PLANT

ARCHITECT

SITE
LINE 6

I PROJeCT NAMe

~ GROUNDWATER OUALITY ASSESSMENT IAAP
c

i • i !
,

;;. g, 0
, ••, , c . '~• I

';; Ill::; e ';;
: a is 'i-5s ~ ~ •" J!z e .. ; .. c •. : 0 •• .U c• c

ga~ u c ::n 2! f
U> a ~

.. ,
I

C!; " ..
Ii ~

,
Ii • ~~~ I ~~ =E 1i !, 0 ,

~• csl !~: •U> ~ U> a: ::l '"
: Q ..
, -

I I -

DeSCriPtion

.

,

.Continued from Page 1 of3

, ,>If"-

~.:l:j
VA r';
rA ~.

.,' ,i t·,. ,
,.- '1 kv' '/

V1 r",./
v ,·i

f::VA

~.~v/ ~:;~.

(' r. /..1 /
kA .-
~>i ~v·~ /

":1 rv'v. .'

"'j /
~ /

~
~
~~

t/
/

/~ [/
/

I/~ [....-"
1/

"1/' .
1/[,.

/
~/

•

!~~U'~
., ,
~. .., ,
~... . ;.

l
j~;' -- ;..... - .
,,~,,: --.J.-:
., - '"..J.:-..;...... '_1:';'

(TILL) SANDY LEAN CLAY
Trace Gravel
Gray Brown

(TILL) SANDY L~~ CLAY
Trace Gravel
Brown

,

Continued on Page 3 of 31

-= €80.2(32.5)

35-::

40-=

45 -=

- ,-- :- ,
-- !
~

,

55 -- I

-' I
-; ,
- iI

,
--- i
~

- ,

60 :

: ......, !

1
50

::::; I ~(5:.:0..:..;:;0)~ _
, -:::; 662.7

1
-

CL

, -, -
1

-'- 650.2'(62.5)--
I - ,
I I

-4 1
, , - 1
i I - !

30

i
I

,

I i 1:
1 ,

I !
,,

i
,

,

I , I
,

I

: II i

HS

i

1 . SS 18 . 18

.

BORING STARTED 5/03/88

RIG CME 55 FOREMAN JRJ
APPROVED DMS JOB' 40875135

BORING COMPLETED 5/05/88lrerraconA.B.

A.C.R.B.C.R.

W.L.

W.L

W.LI

WATER LEVEL OBSERVATIONS
l-----c;.:::;:..:::.:..:="-=-==.::::.:=-~ .

8.0 W.S. OR W.O.

Form ,106-':1-85



,
OF BORING NO.LOG T32 PAGE 3 OF 3

OWN,ER ARCHITECT,
IOWA ARMY AMMUNITION PLANT i

SITE,
, PROJECT NAME

LINE 6 !GROUNDWATER QUALITY ASSESSMENT, IAAP .

i ; I
e

I J!
I • , t- o I"I I e I " .l! ~

, • .., ';; , .=:; .. ';; DeSCriPtion• is 'il~a J! ~
0

"6 0. e .~ • ,5z E " ~ .5:'= • (j e
• .5 'ii u e n J! 00a. 'E is. 't .",

'" 0. • ; c= ! 0 i :gi• E '. ~,
, 8 eo.

~; =E ~ ~:!Ii " I ,
~

.. , • &! 513~
e ~, .!'" ~ '" I as cO! "'" '

w
,

I , ' . , - ,

, ,
I - Continued from Page: 2 of 3" -=650.2

(62.5)
.' - '"- .~:,~·r_-.;::.:

liS : CL - :::.!t"_--t~':,- '::.~r_-':",::.
,

65 ~
(TILL) SANDY LEAN CLAY .:.-:t"_-~~:.

Trace Gravel ~:'~'r_-';.'~·:.t- ~..,~ _•... \
2 SS 18 ' 10 46 14.6- -

r'-~"
Gray Brown :'~'r_ -.1:::.- :.-:,r_-J.-::'1- •••,t: -····1

liS -- .... _ 01.•••

- .:!r_-:t~':'1i
- ::::---:.:.~:.~- "':.!r_-.J....:.- ~ ...~.::.'

70- ,." - .
(71.0)

.--..... ",...............
- 641. 7

...............
--c - BOTTOM OF BORING-, --, - :

- -
-

75-=
-
-
-

! -, I
I --, !

: I
i , -;

I --'I I ....1
I ! I I ---I

, - ,

I - I-, -
--' :i ,

, ---,, - I---,

I - ,-- ,
, I

, ---,

I
I

- I
, I - II - I

i i ---I

I I i
I ---, II

I
,

j
~

i ,
I

-,
!-, ---i I

, I ---,

I I
,

! -j ,,,
I ~

I i
I -

I
I I I i -i

I
I I

: : iI I : , I ! -i I

'tHl!: $TJlAT1ltlCA'nOM UNES R£PtIIESlHT TMIl.""'OXIMAT! 1000NDA"" UNIES ItTWEIN SOtl "NO -ce", TYfitU lNo&1TU THE TIIlAHSl1lOH "'A'" IE GIIlADUAl".

WATER LEVEL OBSERVATIONS BORING STARTED , 5/03./88
W.L. 8.0 W.S. OR W.O. A.B. llerracon BORING COMPLETED 5/05/88
W.L' B.C.R. A.C.R. ' RIG em: 55 FOREMAN JRJ
W.L. APPROVED DMS JOB' 40875135

Form l06-o-iS



/

,
, LOG OF BORING NO. '/T33 PAGE 1 OF 5

OWNER

i
ARCHITECT

IOWA ARMY AMMUNITION PLANT
SITE I PROJECT NAME

I
LINE 6 ,GROUNDWATER QUALITY ASSESSMENT. IAAP

, , • I ,

I
i !! , I i1 • 1 I

i if. ;; I , I" ,
I • . ,

~
I ,

i• 1;; i c~ " Descr'I'Uon.!! C ! "". ~ ~ • ,
'"• .. c';;s i •

, z E '"
,

1:- I
.. ' • 1j § T.O.C. Elevation- 715. 60 ft:. .Ea • i , • i 'g!a I " .!; i~:

, (; .i '" I
~

,
I

,
~ ;; G.S. Elevat:ion 713.4 ft:. ~i£ ~!! .. • - ,Ii

, • Ii i "
,

~; ,
H! .. • i i i

, ! :..: • 1 ~ I'" !
;?: '" Il: I " '" all "'I a ,i

!
f 1 , . LEAN TO FAT CLAY \0"'/' . r. ,,'

RS I I' CL"; - Dark Brown "'/1 r>',
=709.9.

...-' ,., r'CH:
...., ..-1 r "lAi SS 181 181 7 30.0 -- (3.5) ". ,'1 r- ;"">1 ·.-

r'~- (LOESS) LEAN CLAY 11'/1. as , - ··.·1 r ,_,'
CL 5- ,..\ ·.

, - (' /1
~-,/. ~'I

, - (6.5) \-' /1=706.9 (:'1(TILL) LEAN CLAY WITH .., · /j'-- ,.-">1 I
-,' ~- SAND. Trace Gravel /··1 r _,' I- I·' ••

- Dark Gray ./," r/~
',t' >1 r ..- ~

i _

t<l110-' ...."1
- .,t- >i
- ", ..,
- "1 r/- :-.-'",",-= 700. 4

(13.0) "',/1 · '
,

1'/1 \/I - (TILL) SANDY LEAN CLAY !-" ,J T/! I - '/'j r.'
i15- Trace Gravel ,..' f., - Olive Gray r:;i f;::1, , -i - (17 •0) f//1 ~1I

, I --=: 696. 4

r
, , I I , f /.

I - /1 .>J,
-'

I I (TILL) SANDY LEAN CLAY /1 r/~

120 ~
/1 f/.

I i
,

Trace Gravel ·;1 r/;I r/., Browni v/l V·, - k./l ,,/ .., - y'/1 f/.1

, --
~;l

V,
~

~--:::.! -, - r;1 r>.:I
.. ~

, , 125_. ./
,

I - ~/1 ['/',
, , -

~.:~I , i·' .
, - r>

~~I
, --'

f]
,

i ,
I , - ,

r':'~I
,

I ...,
'/

f~I i 130 ----: r'/, , - y."
I - t;1 f~
, I ,

-.=680.9
(32.5) ",j r/

i

I
-,
~ Cont:inued Page 2 of 5iI - on1I ! , I ...J, ,

TWE $nU.TlFtCAMK UNES ~eJlRESENT TI1E ...Jl"AOJu.....fe l5OON.~," UNU 8E'TWE£M SOl\. $oNO JIOCK n"D 1"'.SI'I'U. r\olE '"'''''''$mON M"'Y BE QRAO\JA\"

WATER LEVEL OBSERVATIONS , BORING STARTED 5/2'5/88
W.L. Q. O· W.S. OR W.O. A.B. llerracon BORING COMPLETED 5/27/88
W.L. B.C.R. A.C.R. RIGCJ1E 850 FOREMAN REF
W.L. , ,

APPROVED JOB .; 40875135



OWNER

IOWA ARMY AMMUNITION PLANT

LOG OF BORING NO.
. I ...RCHITEcr

i

T33 PAGE 2 OF 5

OescriOtion

QUALITY ASSESSMENT, IAAP .

Continued from Page 1 of 5 I
i

I
PROJEcr N.....E

GROUNDWATER

.....,

~..
i ...

... Q:
-.- ~1:;: ,ol!

!,I

I -~. i'5e

II Hi
I
;;
i5
co ' I:i .,
~ gIi _

(/) . '"

SITE

LINE 6

-680.9----

24 I 22: 6000* I 17.0 i

CLAY
Trace Gravel
Gray Brown

Continued on Page 3 of

(TILL) S&~Y LEAN

j

::J
35-·

.,
40-=

, -i
I -i
'60 -=
t ~ I

::J I
-=1 650 •9 . (62.5)

....., 1

CL

I

I I I

l1enetrometer
i I : i

i

I

i !
*Calibratedl Hand

I I

as

SS 24

HS

1

WATeR LEVEL OBSERVATIONS

W.L. R. n W.S.ORW.D.

W.L. B.C.R.

W.L.

A.B.

A.C.R. llerracon
BORING STARTED 5/25/88

BORING COMPLETED 5/27/88
RIG QlE 850 FOREMAN REF

APPROVED JOB' 40875135



. .LOG OF BORING NO. T33 PAGE 3 OF 5

I
IMP

CLAY

..

(TILL) SANDY LEAN
Trace Gravel
Gray Brown

Oescnption

: ARCHITECT

I
I PROJECT NAME

i GROUNDWATER OUALITY ASSESSMENT

,
,

iContinued from Page 2 of 5
•.:: 650~9-------

i _

70-

65 •

[.
f-c:
~;
cO!

f:l1 ~;.r;:' i<~
~' V·
~:. ~~

~j ~
(/ ~-~

V ~:'
. ~ ~ ~

: ~ ~ /
--'75 _. 638.4-"(.,.7..:5:.:,-,:::0.1.) ---;( ;;- /.., FINE-MEDIUM SAND AND ~ /;
IGP ::;:j ,~RAVEL ~ ,1'/
, ~ i Gray Brown ,1'/ t/~

~ . 3634.4 i;.:.i(,:.:79;.;;.;'O~) --t:~' ~

! 1
80 -:::J I ~ ~

: CL 1:::1 (TILL) SANDY LEAN CLAY ::: ~~
! \' ~ Trace Gravel <, v'/
I i -:::J Gray ~: ~/

I ~ ~ r%
185~ /: /~

~ ~ 8
-3 ~ :I

. ~ ~. ~
\90 ---J ~ "';

I ~ ~ 8I I -i • (92 5) \,>:1 k:
---- ~~ 620.9 , •

I· II I' :::l 'I .1'-1 Continued on Page 4 of J

;
.

I

.

I,,

•i
~

I I

i

, HS

,
I \

IOWA ARMY AMMUNITION PLANT

LINE 6

OWNER

SITE

:

WATER LEVEL OBSERVATIONS

APPROVED . JOB. 40875135
RIG CME 850 FOREMAN. REF

W.L.

W.L.

W.L.

8 - O' W.S. OR W.O•.

B.C.R. .

A.B.

A.C.R. lrerracon
BORING STARTED

BORING COMPLETED

5/25/88
5/27/88

Form 106-:-37



LOG OF BORING NO. T33 PAGE 4 OF 5
OWNER

IOWA ARMY AMMUNITION PLAEr

, ARCHITECT

I .
SITE

LINE 6 I
PROJECT NAME

GROUNDWATER QUALITY ASSESSMENT. IAAP

CLAY

Continued on Page 5 of 51,

(TILL) SANDY LEAN
Trace Gravel
Gray

DesCription

,
iContinued from Page 3 of. 5

,lOG---

...,
11G---

i
1105--

--= 620.9 _

ICL:
! j 

95-

I i
I ,!

"

i
l i-

I

. ~O I i
~ !

I

,
/'/:1
V A
v~

~j
V,1 r"
V" ''','
~j V
~A (/

~1 r;
va r>
~'1 ~';/ ,
/"
~,3 v;
/:~ /
t% //v:: :/
r-:; ~
~ ~/1 .'
C' .,
~ ~
~ ~

115 "' v: ~

I : ~ ;~
~ ~~ ~

, I,. (11 q OJ ~~";j. /'~.:'"L.J - 594.4 1 LIMESTONE ...! I . Light Brown
• • i12W I LJ.ghf Gray, Fossilihr- c/ ,/
i I : I : OUS, Pinpoint Porosity, /~A '

I-C-I-·-D-B-'-12-0-1ll6.-4-:-------,-'I ...J 5914 f122.01Jointed ..C/.·.:1~ ,~.'.~
,--"'590:9' fl)) ,53!! .qOIl.o 1 __ L

-l
~

-J

W.L.

W.L.

WATER LEVEL OBSERVATIONS

8.0 W.S. OR W.O.
B.C.R.

A.B.

A.C.R. lrerracon
BORING STARTED "I?, I R~,

BORING COMP~ETED 5/27/88
RIG = R,O FOREMAN. REF

W.L. APPROVED JOB. 40875135
Form 106_~-a7



i PROJECT NAME

'GROUNDWATER QUALITY ASSESSMENT, IAAP

OWNER

IOWA·ARMY AMMUNITION PLANT
SITE

LINE 6

LOG OF BORING NO.
I ARCHrrecr

T33 PAGE 5 OF 5

.

SHALE, LIMESTONE, AND
DOLOMITE, lnterbedded,
Light Gray Limestone,
Gray Dolomite, and
Gray Shale

CLAY, Brown~Light Gray,l
- I1" Light Brown-Blue I
Chert Layer at Bottom

I

I

.

Continued from Page 4 of 5

Oesenpuon

i NOTE 2:

: NOTE 1:

.....,

--:590.9 -.\...£2...3....".3)....5EE pm!OUS PAG-E---1/rr/"A"vr:;
=590.1 r,

LL'!ESTO Light Gray,. "/
Shale, Laminated,
Fossiliferous, Dolomitic
and Cherty at Top

125--

1
,

,I

i

i

C1 ' DB 'mOQl/i.4

C2 DB,mOlmO

i

W.1..

W.1..

WATER LEVEL OIlSERVATION$

8.0 W.S. OR W.D.

B.C.R.

A.B.

A.C.R. llerracon
BORING STARTeD 5/25/88

BORING COMPLETED ,1?7/RR

RIG ClfE 850 FOREMAN REF
W.1.. APPROVED JOB # 40875135

Form 106_1081





. /

LOG OF BORING NO. / T35 PAGE 1 OF 3
ARCHITECT v

.

I :
1 1 SS 118 I 17 I

IMP

D,sCriptl~
I
I

T.O.C. Elevation· 715.23 ft. I
G.S. Elevation· 712.5 ft.

I

PROJECT NAME

GROUNDWATER OUALITY ASSESSMENT

-,

-"

-:::: 704.5 (8.0)
-,

10 --I (TILL) .LEAN CLAY WITH
! ..... SAND, Trace Gravel- Brown

, -;-,, .

- .

I·

I
,g
l~
.,- Ie

~ ::

" ·u I• 1'0 -, I0·. 0.8 ' '"~~ ,: EI 1eli! !~~1 I,

CHI
,

I ...,
- FAT CLAY i~~~ k:

B ~'A f/
.-, Dark rown r~ V

---.: :::j 709.0..l·(.i!3....5...)I.-_~__...... -l'I/.-1 ~.;
I CL I -, r'1:;

5 ' (LOESS) LEAN CLAY I"'.,, ':"1
...., V.-1 r"
~ Brown t;1 r<1

V ..,1 r' ~.'

..l.:i~I-----------r~ ~

~~ ~
, i 15 :::j ~.~ r~:

. j ~~ ~

··1::J ~~~~ /% /~
120~ 692.51 (20.0) '/ ~

I i § r":=~-T-(;-;-~L-e)-G-;-~-e-i-L-EAN~-C-LA-Y--r~~'/~~-1 %

I :; ~ .r~/I~ I 'Gray Brown ~ v,

12S-j ~ -;

j I = ~ j

'1 1 -= I f~a
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WL: WS OR WD
WL:/S:5"' BCR 7"/.0' ACR
WL: AB Hr. AB
WL: 1'1.0 . 2~ Hr. AB

~i~:r. ESTING SERVICES, INC. 1805 CHANUTH RD., PEORIA, It 61614 . Sh••, I of! •
...- ... ""~;~, ~ ..."u«- pu5~ A.b, 10 10' xht~4 $ pk tt!>~',-..I-fJVi'kr
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'iIGNO.'" ~. . STATION. e,.... Wj .
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DRILL CREW CRECI[ UST'

.. -I--+-- &,-6 I.£; 11,0 a'..,. 1 rj/ IOY~ S/B ::sr.ff Top.oll Thlckne•• CL .
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Shee. 1 _ol-d- _

YfAIEfi.L.EYf.L~IOMS

WL: WS OR WD
WL:...adL. BCR /!::o ACR
WL: AB Hr. AB
WL: -=--- 24 Hr. ABSIZ

~llj" ~SA

S

111 PfiNGSTEN ROAD NORTHBROpK, ILL ~2 + '
I'..Sk +...b.l '0',~ I\S.... _""'S_pb- ~ :z.

Chica". Pb.~ '73.0.5440
llvwv,,-b A:MAcl CrT I4Sn •.

Northbrook Phone 272·6520

SERVICES,

SURfACE ELEV.
BORING STARTED .,1-.,4-S'1 _

BORING COMPLETED' 02 ''''4- g I
STATlON _

urr ,;)1: I 'J\O)INU U '"
JOB NO. tM017 BORING NO. ~." ell ENT . ,t. R.·t!.. WEATHER CJo v ... C«11 ADDRICVIAT10NIl

F.T.-Fleh Tall
Oepth 01' PEHETRATIOH RECOR[ ~

W.O.-W""" Out
EI.v.tlon R Qp S.T.·Shelby Tube

~~
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1.. .... P.A.~Power Aucer •
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.-
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Shoot ~ , ~~,__

WAIf1U.mL OBSERYAIIONS
WL: WS OR WD
WL: BCR ACR
WL: AB Hr. AS
WL: 24 Hr. AS

Chlc'awo· Phon. 213.5440

Northbrook Phon. 272·8520

CASI

ROAD NORTHBROOK, ILL. 60062w c. '" V I ... c.:::>. J11 PFINGS

SURFACe ELEV. ----r::-:;T..--'--~-
BORING STARTED --3::.t!:.iL/fZ-L¥/. _
BORING COMPLETED ~;"418 (
STATION _

u~~-~t I \..A:f'Nb u~t:u ~ILC

JOB NO. ,;..;. 01 " BORING NO. ~.t/ ell ENT ~, ./(. ~ . WEATHER AIJBRII:VIATlONS
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Oepth Of PENETRATION RECORC 11 W.o.·W.... Oul
Elevation R Qp S.T.·Shelby Tube

III S,S.'Splll Spoon.. Spilt Spoon Blows ~~ D.B.~Dlamufid Bit
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• 6" 6ft 6" 6" ,~~ ~j
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.'

(~)
.. -
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(, /./ '" ~2,[) .4'J,,- ,,; 1< .).,. - - ~~.<O. CZ!4V S, I~. wI';l( -lrIIl- sa...o. ""I!'"'''' 6il' • .sr~IJ' rCAVE IN LEVEL.
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-
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51•••1.._ I '/ ~L----I--· _

VfAIEB...L.~EL OBSERYAIIOI:IS
WL:_~ORWD
WL: BCR' AC~
WL: AB Hh~

WLL__ 24 U,. ABSIZE

NORTHBROOK. ILl. 60062

Chlca9~ Phon. 273·5410

Norlhbrook Phon. 272·8520

CASING USED,

11 J PFINGS. ,ROADS!,=RVICE.S.

SURFACE ELEV. __.
BORING STARTED -?.·II..:~/__,~~--
BORING COMPLETED 3·//-8/..
STATION ,...- _

OFF SET - - - --, -
JQBNO.';c.W,? BORING NO. 6-5 CLIENT WEATHER ADOIlEVIATlONS

...:r.-F"'b Tall
, ",':.', ' , Pap,,", or, PENETRATION RECOR[ :g W.O.-Waah Out

, el.vatlon " R Qp 8.T.-Sbelby Tube
III 8.S.-Split Spoon

<I Spht Spoon Blows ~! I).O.~Dlamolld Bit
:z: .!'1 ...li

P.A.~Powcr Auger
a 6" 6" 6" 6" I~~ '() Il.D.-ltock un
ii. E }i rilL ; ...

1
W.S.·Whlle SampllnC"

j ! 0 t- .5 W.l>.-Whlle Orllllnl(
IL ... 2 F••• j • .!: D.C.ft.·Uetore Ce.lng

S '" lL Removal0 Sampl. O.ac:,'pUon
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';~~, .. ," I 1:.::0 I I N 13 5 E R V IG E 5. 111 PFINGSTEN ROAD NORTHBROOK. ILL. 60062' Shoal I .ol__!"
1 ' ' ~~ ,;::, "",,' R. ~ "Iu. k> 10' :X+-HS,4 fklV s-,,,/.e.r
.• f!c::llNICIAIl f"). I('''{US SURFACE ELEV. S . ~hlcogo Ph~ 27.5 . r . YfAIER..lEYEL OBSERYAT
'DP;LLER.j'?).1)41+ BORING STARTED_---..tk4tiL. fthrZ' pvlW~ls "Jfk/,}:fIJlS4.. . WL: WS OR WD'.. I I Northbrook Phone 272·6520 r .L
HELPER·i"?!. m. a'.ft ",l BORING COMPLETED ,;../ ~"81 . QAloli-'1" '(' ~MII,,..,. WL: t< BCR 'f ACR
RIG NO; ~'1 ""8",·6~JSTATION '3~ 'I1-SA' wc: - AB_;" _. Flo. AB

.•.. OFF SET CASING USED SIZE ~x 24 Hr, AB

A IlDlUoJVlATIONS
F.T.·FI.h Tall
W.O.-Wash Qui
8.T.-8h.lby Tube
9.9.-SI'1I1 Spoon
D.O.-Diamond Bit
P.A.-Pow.cr AUl'er
R.D.-Rock lilt .'
W.S.-Whlle Samplln~

W.IJ.-Whlle Orlllln~

D.C.R.~Uerore Ca.lnc
Re.~ov.1

A.C.R.-IIller C..ln~
Removal .

A.D.-Aller Uolin~

-

-
WEATHER eJ",JIJ C4,f

Sampl. O••cr'ptlon

I » 7,
oh>OI ~t -WL,!.. st,ff. /441 ""!11.d ·.,Ia-sv;:tI'/.iu

t. ;f. a.

-. - I 0"~,, Aro4W f'I4.v' Si;,(.v 1AJ1""'-. SIMd Ii sI".,v",j

CLIENT

I. g:t.

&- q

o

BORING NO.

~ENETRATION RECOR[ R Q
p

~

Spill Spoon Blow. J;:t-
Il 6" 6" 6" 6" of]! '~ll; -c:-
l i r u. ; ... .c:J • t-c ...

2 fee' ..J •.5 .• e-A I
'" ... a(

3"
&T

•...

Dep,h ...
EI•••uon

~...

o.~ 1,I..tI

JOB NO.?tol'1

I

l
•1l

J

K.:re.: '7?;>$OI/ wI r""tS ,'. 1.AJ>;er • *' kl. -

1.7

I. g

1.5

/0

/4

rz.

1(.

/1-

~ I '"
8

,-1

10

.... :._>

. -.-.- DRILL CREW CRECI[ USl

1.'>:t",,,It.d· .w"Ho I.d-1.2' ;11 t/Il I{ /1 To...olI nllckn...

. I I ('(.1- -01..) FIll n.l.kn.... . _ ..... .

I al.O. J.n $~ po. -I I.e - - r...~ .. .,qr4.:ld (Jh.u .'i,jJr 4JI /.Hk ok $"".., {,·""ttl CAVE IN'LEVELI

,'~:"', r.r~tJl ~ ,.;, ·.,J.;I" .<<JHI~/,.;", S(/,ttI wi o{o""SI~U41 I,Aoo""", "IA<ot.<: oot.JCo/. Whllo Orllllnl and
. . I ,. I~ . /'. Sampllnl .' .- .

rD~i J.. &.11 ' ,,!I-{,I' 6 ""~ - .1-.;", .;.", 11';';# . ",,,d. :1t14<ii",";'.. ' After Doling

I, . ,; .... . -. ., ./.? '. / I CompleUon,,,'VI,,,,, .s""rt n,o"p{ '" 4.,c"" "'" ,M"''' Ai,., ..... .'''Ik'' I,d tA ,''/·;;'.9/ /t> F I<. .., I t,..
1'+;. . ! (eJ.. ) WATER L09S.

1,1.''/ ';''/./o- 'tt: ole l,o I.:J. - .J. ..?- , ~ ~"V (....""Wld) e/dll s,;4 wI Apl • ,....... Tn .•
l • _ /. I .' ereent "oS8

/../ - /- ,....& - 1,411.. +.-e.. Bond (1'lIJl'Q5Inna!lu tJ(ll!l/o#r< At. '1\, •

I. " - _. '/.. 5" "lfe,,('~)-.k .I..1t< ~ I'WII${ /"....,;.(/.1>I4S.;/ '1 Pe"".nt , .....

Iv....IIU·/Mr)J ;l,,fp:/o~.I/" ot1JU"If~t." /r~" BOULDERS OR OBSTRUCTIO~

- ';y'A''''~L C:'H'~ '/,Ik' < ,''' "o/1U/l'/'''.';,OI< 1 "lid Ai. To
/ ' . / I I r AI.· Tn

- 'Ier ..,nl..ifH ~ ';Iir,. <!l! h ..t\ ,.,U. /!LQ5~ ........'"

~

:J.

IIRTESIIIN PRESSURE,

Ilepth

r-- I ,

_-1 1 ._ __ . It,. /A I.'; -=- - /9.0 I - &,1. b / - S("u.. /~d. t;. (!, :1",,(/ 9II',lf5NS
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01

.2...'--_-'.0'S"eol~

VlAIfR..LmL OBSERVAIIOt:iS
Wl: WS OR WD
Wl: . BCR ACR
Wl: AB Hr. AB
Wl: 24 Hr. ABSIZE

NORTHBROOK. ILL. 60062

Chicago Phon. 273·5....0

Northbrook Phon. 272·8520

CASING USED.

SERVICES. 111 PFINGSI~.~ ROAD

SURFACE ELEV.--"'7f'~----
BORING STARTED ..:..3d.1-'-!{:..J:Lr"8Ll _
BORIN,G COMPLETED 2-lt-/p }..<)B,t-I ----
STATION -:- .

OFF SET
" ',...-" - - .-

JOB HOt"- olio 17 BORING NO. c;-9 CLIENT C:,.f.I1. WEATHER ABBREVIATIONS
".T.-Flsh Toll

P.p,h ..
PENETRATION RECORD :g W.O.·W.."h Oul

EI.vation R OJ. a:r.-Shelby Tube

~~
a.S.-Splll apoon

<I • Split Spoon Blow, D.D.-Dlamonel Bit
% !'1 ...li P.A.-Puwer Aueer

f·~
....• 6" 6" 6" 6" 0 n.B.·Rock Bll

'i. II Ji rlu. :to

J
W.S.-Whlle Ramp"""

J e • to.! . W.U.-Whlle Drllllnir.. to 2 F••• j •.S D.C.It.-Uafure C••lnc
'" Go

Samp'. O••crlplfon .
Removal

A.C.n.·Aner Culnc

.t/ ~" zB 8"'0"-''' ~ AI. iYdll /'.,,~ S'Htf "i.i/i" ....1 -it'4u,. RelDoval
otf•.#. ,11.8.0 &r i7.t. I.. (. I - A.B.-Aner Bu.1t1r

",.t"e~"<""M,,1 .1.COl 1".,,<: -n.", ,\,/ I'v«ttl", Iv
d'I1Y SonilJ/"d -IRMOt' oJ/). Z. .?If. ,j. .

10/)/ R. '1// (S", )
• , '"

I~"tr n,tp(.(11 ~rt" l.,oM. tJ~dl't",-j 4 .,(8.0'.....
.'.

ItJ.,!u ~ - '1.0 1 n/.;,r l.Jel/b~.ff ;j'd«C(d
.1- ",

,

-n:r::
.;;..', .",,-...

4, .~, _:

.~.? .

'~i·5ft-:,~ .

,.'-;.~\.:'".-. ",.", .
. ,- ~"
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I I -_.,..
ShooLL-__ 0 •. _

WA~~.EJ...Q~Al'ONS
WL: WS OR WD
WL: BCR ACR
Wl: AB Hr. AB
Wl: 24 Hr. AB I

Chicago Phone 213·5440

Northbrook Phon. 272·6520

CASING USED SIZE

JII PFINGS I ~.~ ROAD NORTHBROOK, ILL. 60062SERVICES.

SURFACE ELEV. __.
BORING STARTEO_~L4..t:U

BORING COMPLE TED'--l3",,-1L,3~-:.l;;8!..l/ _
STATlON .

OFF SET -
JOB HO. tC2..017 BORIHG HO. 6-/1 CLIENT WEATHER ADORIilVIATIONli

F.T.-Fbh Tall
D.pth 01'

PENETRATION RECORC 111 W.O.-W."" Oul
EI.vatlon R Qp ~ Ak>tUt;l" /At::tHm~,.,d

S.T.-Shelby Tube
.

~~ - B.S.-Spill Spoon
d Spilt Spoon Blows O.U.·Olamond Hit

%
.~l ...

t~~
P.~.~Power ""ucer •

• 6" 6" 6" 6" ttl Ii R.D.-Rock till
Q. E 11 i&U. ;f- W.8.·While Samplln..
I ! 0 t- .~ w.n.-While DI'lIIlnl(.. u. f-' 2 f •• t -I •.S D.C.It.-DeCore C.dlng. '" .. ~l RemovalSampl. D••ct'.pUon

A.C.n.-Allo. Casl".-,

1 .IA ."" Sr- I/') -.2- I,P, 1(?6V:sII!" 'i'./&'h ;!Ji~";1/(rd';). Soli. MA" ~ ,,1 Remova', . ~.o.-Afl" Boli...-

" ...
" . / n.·,

1,;tlNr,'l lOve 'II'/SmyJp.Ower .'1 16vr{,!<.4r.&l
~/,.;'Ttll ' ...z- 5.S ~8 Sr jIt,-_t 1.0 .I)kv ,-:-,llv r ~d n /. AiJil56/1: /11M""":' ~ /()",p (./<

'IJ-IS '-8 1.5 IN '.:11 Ar~"'A ",I \JPI/.;~d~lIJiI~ S~ S/f, 1i1..r"L!11e
DRILL CREW CHECI[ U

fttrt'll "lIok..o••

11-10 /.7( iJu£..P..roMIIll;4fi"t~tI-~· /J1o.D 10/k'1 s{;1l<i! SX! . Ii'" "nllr.kne...

.3 Ill? III. f!> s'f IO-/l- 1,1" 1t!!A".vt''1_<:;'nAf·I(!~'M"s.''./ln.-;;..~l. , JL ;.1.- CIIVE IN r~LI-
<.J.'/. rt','I1,-;.,,'/ 1lL'.;' ..•.. At.. Jh;J1./d~U/.z;u,-IJI~ h'r,~;£~~ 1I~~/1,:

'-I n.S /7.8 57'
/2. -Tlf""" ".0

c40J 5,!I,J t1J-1-b A1_ i /'~ <'. rtf. ~tI<Jt'/...<-J.,-/'" I,!:, Aller Dunn«

r~::,,~ Ii,' I/?4ISi, 1lI1J/Ie tl,5.j,ff.I·IA[(tJl.S~Dl..bjlll'tl'/'-"'AJ /A~U>
ComplcUon

f--- ..L.P.fo-ft 1 _f>

I".., .£., v JJl,~' <fil e-~-L<J. - 5c1ffir " $eulrr WIlTEn Lons,
I> z.:J.S t,1)-
~'I:'1J /.0 F(W1 2(.-.14.- J 2Svt tl8 l!~dtl:~1J ,//~ 1/'11 vtJirt.~W p/','iY, .

'\~i>':';' I ' . erccnl (..oM

.IAU", l~r"lArml 'I Stfoztd,f 1':(2 ·~fl,f.-LSi At-. . 'ro

~U· l114 l V 10 <17,<,7. ~~,
. . ,

.f' !.,,62 /);. In L7
,

i!./-';' 7.r"- ~.fiNrd .8,1'. fJ%Aide 'C'f>"'! }"lcn:enL LOu

::." IZ7:< )1.~ Im/l- ,(.~/l . z.. ''I It.." ,t; n ~, M'li l\"I.... :l. tJ.tl..~ r-j"Ji,j/.""".I,;"J • (;,1, ulIn; Ii, 'Yo, ~C:UJ-?ERS OR OBSTRUCTI
i 1...-....., ftp#/!' lis 10vI~"8 '.J~ IOyt:llP. 1.."" ~f"DW . .' AI. ''0

-. ',,~'"

131 K- I::I&/.<' If\jA'
.

At . "0, . :'t'
/11Jld~- Ybn, fr;;:jJ~' ~~'~" I S6ni1 i II fiAt t~.,.; ... '.

-·;,r;
';;t~ ..± '£'13, £77, s' IIRTESIIIN rRESsunE:.- li~.

1--- f----. f--. IGJIl~ .e.Jv.lua.31.1,!.~J.L5·'"Ii 1 . _
11~:<' ?>~,1 11',.0 .

5IJ.lf, If.,ll--<uAJtCIM,:irMrI,R.vnrld{rA(;'~; l ,.
. ncplh

- ---- 1-'--'- Hclg Itl or Soli I~"se.\ Iu4 LS,,(s dq~'I.2.SV..:l/:l.rAlt~'IC/4w .._._. I.. Casing-- - " f-C--

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

"'~SDI~;l!ESTINI3
p. TE~.~ICIAN"U'.RI'yLJty'

PRI~I.,l=,lrt Gi'A~>_
. IiElPER-' G. JOMS

'~'. RIG NO.' 'COlE'7S0
,""~;~,~. . ::'
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'IJ ;;.JlJ.~~ffi~BTING· aE.RVICES. 111 PFINGSTEN ROAD NO~THBROOK. ILL 6fl?62 Sheel--..l.-.ol---.1 _

rTECHNICIA~!> I "'i;oJ11liA.- SURf=AcE ElEV. Fb." l-u~~~;>-~h.:'~J~~A ~ fa .u.-~AIf1UEVELOBSERVAlIOIiS
. ORlllE~g()..,,+ BORING STARTED_HM.x' b z. 6 I . zo'l~r:'Nr.n~zff.~o WL: . WS OR WO

HELPER1P e.,..t/"" BORING COMPLETED ~ ...... h ZoS I WL: /;l.D BCR II.,,' ACR
RIG NO,P.>:15'7 '. STATION 3111-'1/64 Wl: AB_·__ IIr. AB

lAt>...l&.IV"'~""l"ou"'''''' OFF SET CASING USED__SIZE WL: 24 Hr. AB

II

T

. ," ..'

JOB NO. z.~o 11 BORING NO.G-/2- eLi ENT If"g G" . WEATHER Ctat CD/d AUORII:VIATIONII
".T.·Fish Tall

O.plh or PEHE:TRATION RECORD

~
W.O.-Wash Out

EI.votlon R Qp S.T.·Shelby Tlrbo
S,S"Spllt Spoon

• Spilt Spoon Blow. ~~ D.B.·VI••nond Bit
Z 11 1.1 }

P.A.·Power Aucer

1 Ji
,.. '" ," ,,, I·~ 0 n.R-nook Bit .:

L Jh :..
!

W.S.-Whlle Sampllnl'
• .....E W.D.·Whlle Drlmnl'

IL· ....... - 2 F••t D.C.R.-Uefore eaelnl'

'" ... Relno.a'.~ " 5• ...,•• D••crlp".". A.C.R.-Aner C••lnl'

I kO'" \·3
••

CI~~ ~.u,. ~~L~ ~A~l ;LSI"...k\ 14,...1 PInt,'" 1:.1.- Mi>.~.J- Removal
,.~ S"5J'" "-7- A.B.-Aner Del1nl'

-, "

1;.Ll. --: ...... IO-Ie. +h- ....f'-I- 'lM"'n:1. -._, Z· 4- to ~.l>

'Z,. t·'" 'l.tI ~"!>T 4·'" 1.D c':'. <!It t " ~"4U ........ ..\. t".,. .. .l(~~:~ To"i 'Al
M:'.t M;,\ PR6,J.' CoL .~.f.J. UL•.t.l.L

DRILL CSEW CRECI' US
'.'. 't.-8 t. 0 fJ~ ... ill. \ IOIil? (,IZ. Topaoll "dcknt:llll

~ 8';' . 8·l i';""
.....~ ort 1l.d !WA;W

is;"" ,. \ •. ~. If" *'A'" 5A j +V"Lc.A~A'.\ +'11 II.IlL" ..........0' . 5,,- ~ 't.O FIll ntlckneu
/:. . S"M" o.."'f' L.6.$'/

Ib·l1. 'Z.o M,.'1~ .p'4~ +~ t. c..L "'lD ...e....~ .. sAt. IOVg I_/A TIll CAV£ IN LEVEL.

l 17..... ..... 3'''T IZ';4 I.L .2.' *...... -I,ll l> '"',. ,\ ',., *10-11.''',_'/''', While Drllllnl' and

/.f Cl"" S,U., tvA~s....cl I.~II .._~I Ttli u•.s~ II.St,lt-
Sampling. _. < •• _....

,4"~ Aft.r Dering

I'-'I~ J ...... j\{gJ. (>I~:~L e.L· V.II""
_oJ

IO'iR ,/8
Completion ..

13••. ~

lo·to I.? WATEll LOSS.

".: ""'"... ;"... .....' At .. Tn
rAJ" .

Perccllt l.ou, .

At To
,

Percent LOu .

BOULDERS OR OISTRUCTIl

Al • . T.L .
At . To

ARTESIAN PRESSURE.
- _.- -- I---. -.

. Oepth
._- -- .. l._ nelght or Soli I"ee

MAR 02 1981 In C"- 'I'- - -- -- -- ---~
- nallin .. 'r"nl Inll •, ._.--- --- -_. ._---
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2- _
Sh••, I .01

WLI XBCR_..L_ ACR
Wl: Y AB Hr. AB
Wll, )C _24 Hr. AB

"
WAIflU.EVEL OB&R.'lAIIONS
WlL _~WS OR WD

WEATHER

SIZE
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.' ,4_1(, ;t.o ,"'" #1- /()w.!JIQd,& 'rJoIIowB~"'AI J.nY"~ ~/& WATER L08S.

. lu.-ll t·O 11".\"" t::.I+cI T't1'O"/,.s.,.,..Jr~O~ 6f.~1 1"; II At. - .-.....- To__._.

(;"" /11.0 JI..t ~,~" 1~-lO.. 1.6 Iv. ~,~+ 'Me.}, PI.. s-l.' CoL. ~ ~u~it(""/~ ::~.~nl.~~ ..~~~~=~-
Percent Lou _. _

...' • - t!i11f1,tJ tJ('" 30" '- .. ,.1-1.1).0' BOULDERS 01 OBSTRUCTI

- ." .. --. I At- _ ....._...To....__
--1-- .- ..- .. --1'--- !----t.-~---f.-+_-----------------__l

, At ...... ,..._ To... ..

- .~_.._. --. - I- --+--jf--I--f-----------..,..---------"I
. . ARTESIAN PRESSURE•

•-- ._- ..._-- •.•.. .- -- .._. . Deplh ...._" ,_ ~ ..

"__1- 1--__ 1-" - .-.." ... .. "e'l'hl of 8011 11.1...
In Culn.. " ..

_. f-. Co •• -_•• --- .- - - -.'-- f-_.•• -- ...- ..... _...-- .. -I-.-.~-----------~-----_;

-.- - .- . - ..... ,,-"... "-'" -_.- u"i'U IVI. ,elJl II.n"

_J~IjU:'l:iI,'NL:t SERVICES, INC. 1805 CHANUrURD., PEORIA, IL :1:~~.s-..... k ....~
":"",,.- ::;iCIA~'p- .... :x.ll.,kI-SURFACE ElEV.. . _~Tu"~"" ~6e+~ .10 2:0 f ..

DRIllER W· D.. .vt::..._. BORING STARTED 'Z .. 20 - 81 '. . I~~: 309/l!92~6591
HI![",E~ •.p':J.:!~i4.t:.•.d.. BORING COMPLETED 2."' lJ> - 81 .
RIG~lIIji-Si3· ~ STATION ?Y,,/-' H-~4
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.~.., 1:.1::1 fI N 13
~ .#. ~.

,;: ; ". .,"'HtliCIAN l! vAlId....."

DRILLER-t>.;,.. ""btll-
"""-. - -oj

HELPER'f'(1c"l wd..\.,
RIG NO; b9."{.,..,JI,. s-,

; d

'i'

SERVICES. 111 PFINGSTEN ROAD NORTHBROOK. ILL. 60062 Shool I .ol--J _
SURFACE ELEV. f'\J~k {u\H,~ 10' I -1-1-. ~~A _;I ~,...... ):; z.! \YAllBj.~JlBSERYA.IIQti:i

. '" ChI,,&, Pbon. 273·5440 .
BORING STARTED~.JL- e \ \II\.<••.4

N
<.,f'k Ik

h
A'

2
2 0 WL: WS OR WD

. \/, • r.: \ or! '00 Phon. 7 ·652 ..
BORING COMPLETED ~; "t1 WL: )0.0 BCR) 'Z• .., ACR
STATION ~~" H~A- WL: AB Hr. A8
OFF SET _. . CASING USED SIZE WL: .x 2~ Hr. AB

~'~i _

I I
{) I '" I ," I ,"

• Ij J-i_. 2 f,•••IL ...

-f"=7t'''''-.ll:'f\,-,~~~:!!.Si!-::D!J~.!:j~~W..!1JW:~W:..!:~~ Z!!ATER LOSS.
At ••. To

. .... To

Percent Loa ._

AUDREVIATlONll
fl'.T.·fl'I.h Toll
W.O.-W."" Out
8.T.·8helby Tube
8.S.-8plll 8poon
D.O.-Diamond 81t
P.A.aPower Au."r

. n.U.-Rock Bit
W.8.-Whlle Somplln..
W .D.-While Orllllnl'
8.C.R.~Defure Ca.lnl'

n~moy.1

A.C.R.-Alter eao'"" ,
Remoyal

A.B.-Aner Do.1"..

WEATHER

C-,*! S.lt1 l;tIy ~;<r(h~)«.f~II.~ tc4rIli f'
. _ lu~,.-t RInd.:.. II) 'Ie VI.

.~

1-

'_..._--- ....- ,
DRILL CREW CH£CI[ USI

1'01"1011 n.lckn....

FlU 1111ckllellll

~~~~c!:.~~!:..1~:!..rl:..-S!!::::...-IJU!':.!1-~...2~~re!!A!r.LLJ •CAVE IN L£V£L.

y..;.1.!.L~.n:~~!ul~:rL~~==~Il.J~~c.;I!:t:l:±.~PI. ~~~PI~::"ngand

AItcr Doring
Completion

~
Qp '"p-

I
VI!

IL ....
;'" 0.... ii·
...£ ~ I

... "A--.-o "-1 -'. Somple O••crlptlon

ell ENT~10.6

R

," I til
j.£
'"

.,_"t- •z..

/.0

14- -~ /. ;v

~.-~ t. (p

b"O ,.7
0-' 6

'2,

[,0

f.O
,'~.U> 'It>

BORI NG NO. G- 17

Spill Spoon 810WI

"ENETRATION RECORI

,.;,.~~,

r ',F~':;-I!

•Z
•
~

j

..

:·~f.: .

.' .

D.plh ....
EI•••"OII j

~ It·.,... I 'Z.~ h"Sl'

r -~.

5"" 1,5;'6 \!:>" :?

JOB NO. 22011

~. Is.o Is-.£o 11~T

·In 116;~ Illt.~ I1'ST

BOULDERS OR OasTRUCTIO~
. .

At . To

At. . Tn

ARTESIAN PRESSURE,

Ileplh

Height _~~ Soli ffb.fl
In n -..
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j.jSA ~Y4-"
CASING USED__SIZE

~~TESTIN13

~'';.'''''TE~H~ICIMll>' :rd\.et.",

DRll;.lER ~- .....:*
HEI.f>E~,;:"U(¥. CJ, ,eI.
RIGN~.~TY- 52

,~";~~:~j·_~~~~·trk~,· .

S E RVICES. 111 PfiNGSTEN ROAD . NORTHBROO~Ll. 60062
SURFACE ElEV. . ' ~v,1I +.\..... .\0 10' '= l-. I-\$A., :S--'p"'-

. • Chlcagp Ph.n. 2t3'~Il. ..
BORING STARTED M,."L3.. & I z. '._,.....,v"""," M .. "" ~S ......

J ~ -:, N.,'hb,••k Phon. 27 .8520
BORING COMPlETED'..LtJ\~"""""="-'2,-t1><-L.!
STATlON '-- .

OFF SET __

ShooL \'.01__\-__

VlAIER..LEYEl OBSERYAIlotfS
Wl: WS OR WD
Wl: \0.0 BCR 12. .0 ACR
Wl: AB Hr. AB
Wl: 'i .24 Hr. AB

To_

'-0

I.~

6"

:4· ("
1",- fl

O-'Z

1'.4-

BORING NO.6 -16 eLI ENT t£r<- Go WEATHER c."cl. cr".,.. AODIUIlVIATIONIl
F.T.-Flah Tall

L . • r III W.O.-W••h Oul
l'" E NE TRA nON R ECOR. R Qp'" B.T.-Shelby Tube

I eij ~~~
Spill Spoon Bla... ti D.D.-D'.mond Olt

1I
.... P.A.-Powc' Anile.

_~ 0 R.D.-Rock Bit .~1 1 :.....c: W.8.-While 8amp"n..
j c I-.E 1:i. W.O.-While D.llllng
:.- 0. .. D.C.R...Ucfure CaMln,.

o Sampl. O••crlptlon Remov.I
•.• . "'.1. A.C.R.·Allc, C"'nll

CI..; S. I tf ~<~ .J, m.. -'-'''''~ I... .." ~L~+~cl. ~ "',#,<- A.D.-A~:;':'~~ng
)'.5'1 c..l.. T"P~d" I SeJt;~. In"," 2.11

11 I 6" I 6" I 6"-j•I~l-

I. '2, l3'sr

4.'3 13"$1

~

1
•• 0

I 1----1-

_ Oeplh or.
I EI."~IIOn _I

~
•
I

J08 HO.ZZO"

f. '4,lj

~ Iq.~ 11, fJ IN'(

I. I IIf
• DRILL CREW CRECI[ tiS

"""-"'-+-+..c.:;,..p.<W"-7..uaouzfi.l!=t'-="'-'-==.....::='-"'!'J<:'''-l-~7--='-'''''''i',-ro;''''olln.lckn...

11'1" 'I1llckneQ

.) ""~ ..t tw' ~.:\.,
-~ .' . CA1/£ IN LEVEt.

I" ""'111,1 t'-j"l.ll,. ......"sr \.. . WIll •• I)rllllng and
Sa.nplln.. . _.

Art•• Doring
CompleUon

.::,0:.: 0 WATEII tOSS•
...• " '. ~¥7:..:.:...-+-+="'t""--"'=c....;::=4-~=~L..J;=="'-'====='-'-~-~-\

!
. At

Do·'· /17' 3 3"" . - _. - Pc.ce..1 IA'M

AI. To ...

Percent LOss

BOULDERS OR OBSTRUCTIO

At To

At . To
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_dTfNG SERVICES, III PfiNGSTEN ROAD NORTHBROOK, ILL. 60062 Sh••1.- I .01.--1 '

"'TECHNlciAN D.M:Sccllt"Ic...sURFACE ELEV. ? ....~,-...... ~ 10", ~e-\- '"""'"'" ·H·e .... Sb-I''''~.:J..~· VlAIfR LEVEL OBSERVATIONS
,'. . . ' .. .. . Chlcav" Pbono 273·5440 .

DRILLER"QAIle'W,jit BORING STARTED_~l':~ z el ,,,,....,,.$ ~Ad ".p Hs4 WL: WS OR WI)", . '" I Nor,hbrook Phooo 272,8520
HELPE~~W&lc.b BORING COMPLETED tJ:, ..",1-. 'Z '" WL: 8.0' OCR 'Zo' ACR
RIGNO.~~·· STATION 3~"IH4 WL: AB H•• AS
w.,.....c.~·,· '.' OFF SET CASING USED__SIZE WL: .24 Hr. AS," ------'

JOB NO.>ZZOI7 BORING NO. 6"'/'1 CLIENT e:R6 WEATHERc,,1 • Cli'V'" F.~.~~~IC;.:.:.nON8
" Dop,h.. p • ~ .. w.o.·w.... O"t

EI•••'J... ENE TR" TlON R E co R" R Op ... S.T.·Shelby Tube
__ ~ -:;: S.S.·Splll Spoon

. • I Spilt Spoon Blows t) ~ r',U.~Dh..nond IlU
:t Fl 1I :.;:; P.A.·Puwer AUl'e.• = 6" '" '" 6" of; i ~ c; n.D.-Rock Btt "flt'€ r u. i...c W.S.-Willi. Ilftlllpllnl'
JI .Il: ,,! Ji j .. .!: ... W.D.·Whlle.D.llllnl'

, '. . 2 F••, .:.£ 0.. ~ D.C.It...Ocfore Cellln«
o I· Sa...,l. Deacr.,Uon Removal

# . A.C.n.·Alter C••lnc
, _ -" 1 c>.~ ,~"._ 1_'·' 'CI '" "" d. ""__ ,- /.0, \ ., -. .1 • AI cl' _ n.mo••'".U 1_ ,,,..,... ,n .7. 1.0 ..v:>,I~v 1Ht-14 v'uav/£ $}I"1I1,L+-MIA.r'ltSrI GCL A.B.-Arter 11001"1'

!7-4- 20 ,.ci~~;/£of-to !o'!L .wI.
z. I.e I. 6 I~·Q" 4· {,. z·o Irl", s,u., l....,# ...~~-&..'b ...".\ .."II. ~T;ll t.""J. J-4.. C6Al iJ~

• ,'" I •• " • " • ,-. DRILL CREW CHEClr LL'T
':" "'·6 /,1 S'.o l"".~- v"to\l,~+ .....f~. IUd t'I,.~... £.,1.. Lt.6_16r "v lD't'. ~~p.nll Tlllckn...

.=, 5'.0' -, $'.~ I", '\::"1" '-'l.'" z.o C. I." :£);1)." -tv,'e s.... ,\ -tv... AJ\ • ...0 II, ~.~-I- Soft FIll 'nllek"e.. .

<F::' !/{HZ- , .;- 8.Dt1.td'f\.~~;~CL L.•.!.II. •• ..ll.v, 1111 'O'1~ 7/,. CAVE IN LEVELr

.4- '8':;r' 8·~ 3°'T IZ' 14- "s C/.tv' $'. nv h ..u. ,::,..:,.~ J .(..........uJ IJ I~ 1 P/"sf,c.. 'f Wltlle Drllllnl' and

"- . I" 1'4.1/# J, e . .<.. C ®. 11,14...-.4- $+i-ff" G,v-...., IO~R 4/t.' . :~::P::~n~" ...
S" /1(',0 I~." 3.,....IJt.WA~ At." fNlV\-t} /.. -1'1> t, c" • C1&" S"./-i..J tw<u.s....~ {...,e ,,,, .,..,., #J.qJPI",s/' Carol,leUan .•

, ~,\ .." \Ol. 4,0''< If·u> /.';;- LL' Yo s+.fF -'ol.M..' Bva..-J oJ IOi.e!S/.z, WATER LOSS.

.' It f5".~ !S.;ct"'"j- 17.,,' /01 -+/0;,1<. V.M••;i') .At . .. ... To ..
. ' Percent IAU

At.. .~ .. Tn _._

~R. do -It;J..A /. I:,,:!:4il/9.6> I Pcrce"t I ....
.

BOULDERS. OR OBSTRUCTIONS

___ . £.0,(3 D.f. 2.O.D' At .. To
-.-+-;- At ' To

ARTESIAN PRESSURE.
--f--,_. -_. f---- ,",pIll .

,
- .- - ---- -- - _ lIelght o(~oll It.lee
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~

1

\ShooL I _0'
WAIE.B...1.~1._0I1SfR.VATIONS

WL:. WS OR WD
WL: g,p_ BCR ".f) ACR
WL: AB Hr. AB
WL: d. 24 Hr. AB .SIZE

~~" \~S"A
CASING USED.

111 PFINGSrEN ROAD NORTHBROOK, ILL. 60062
P"skT"b.<e- "" fO', +4.. \\<:A,., 5.... ('......1

\ .Chlca". ~.n, 273·5440
Z. t 1"'~IoJ", A-l-aAC -+ t\S A-

Northbrook Phon. 272·6520

_ TESTING SERViCES,

.tl~'AN l\ ;[.Mlock-pJURFACE ELEV. .
DRILLER Q""..... BORING STARTED ~ili-k::->6,,-,-1__
HELPER 1'<p'y . BORING COMPLETED M«v'h. z..- 6 I
RIGNO"n G:.oT1tstLL STATION ~-

; ~ OFF SET

': ':'t

,

JOB NO. 226,1 BORING NO. G. -ZQ eLi ENT ef!-id WEATHER (.I...... c.., I.!. AIJDlUilVIATION8
F.T.-Fbh Tall

· ,'o.p h ... P E NE TR" TlON RECORe :l
W.O.·W.... OUt

I!I.. tlon
.

Qp S.T.·Shelby TubeR '" S.S.·Spllt Spoon,---'
Spilt Spoon Biowl --

~!•• D.D.-Dlamond IJlt
;E

:~".'.-. 11
til

P.A...Power AUler "
• '" ' '" ,'" ," J;~

.... R.D.-Ilock Bit

11 0"'I. r .0- t
W.S.-Wlllle Bampllnr

J '. .
• • 0-.5 W.O.·Wlllle Dl'lIl1n(
"" ... 2 F••• j • .5 B.C.It.-Defore c.alnK

II: t!l( Removal. Sampl. D••c,t,.lo"
A.C.R.·Arte' Culnr'

~.'

~$L&:"fs)~'~/f";'Sh,-I -(,0; .. ,,~ 3'31 . #4- 1,6 eldV :5;/1"/ &Au Ilemoval ,
A.D.·Arte. DoHllr

- ;j. -:::~:

I, I ...~ ~L~ ~Rs,,;/ /b'/Z ZI, JJ:,FI-....,,-. ' ts+
;J.. OlOt '2.-;;' I~ Ad II-v b.7 t-,MoJ S;1I0/ -rv"a h.~c:;_£ Ao.s-/-IiLci Pkoh't. eJ..,

1/."- Lf.'bvcM I1t:#Ws#f- 1000e fA/4.
DRILL CR&w CHECI[ US

.. ~-6 £.;0 Topsoil ThlcknQIJ

~ ";2- ~.5' o"Sf' ... ,,. ...t ., ',u)" .It /'-10 1.1 C/." s'. /oN (.,." <-< c,....,s. d .I11s'.!1 ithd fYpdlL. FlU ".lckneM
~.......

~"h 'J 16:0 CL /..f 6 t M1 11.f!/.'rJ N,ft IDYl! (",'/4 •...-:.hIS"';'" ItJ-/Z I,. '1 CAVE IN LEVEL.

4 I'.n I,,?,. ~':>r

,
'Ih..., V.M"$+ ~".,J .<;.u J 'f.,,~_, IL;M iJ..·.u\ '/1'14 I,B While DHlllnr and

Clay 5. JJ.. .w#'" .f,. ,A lY"u! ~ ,I J.~;sJ.-JI4d
Sampling .-- -.--, ...

1,4-1 /. I Arte. IJorln(

5 1/'"- ,. 1/1,ot, i3"T _16 If'I q.t1 f/"""';'7 tt-T," $,J.f-I.. VI!)YI!. 4/1 M6.-~.
CompleUon

;, ~ .0 . v. WIITER LOSS.
,h40 .I.V rl,. ,S. 1-1.., -iv...« S_.l +V&lU A' .' I'-\Ol~~~.\

• IIIt..'J....; C\- S+~-ff- ·J.II ~.......~110~5/F>
At Ttl

" I
.. PterCcllt lA»SN

· ; ~ At . To -
",,.r- ~;r'.. - ',. •. 0.11 ,+ Percent lAait;" .. . Zt>·O·

, .,'
;:~." BOULDERS OR OBSTBUCTIC

· ,f At - _.. , To
-

"il- At To
.

\ IIRTESIIIN PRESSURE,
, --- -- , o"ptll .I
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",i',lOU:J,"'~ING SERVICES, " 111 PfiNGSTEN ROAD ,NORTH8~QOK, 1Lh60062j
'T.. :' ' "f/1~"-, 1\ Lw..~_ '. , 'ld~lol/ f'tJl'VC.~//JdN'T.'
;',._HNICIAN~CEELEV., ' Chl.aga Phon. 273.5440 r "

.~ ,,' pRILLiR: 44HH , BORING STARTED~__lI@.fl ' NJ'J'hbro.l. P....n. ,,2.85Jl1
' HELPER Z;N<tb( BORING COMPLETED 1 'j;I 3; tTdFl? :x or a-r /Y. () /1.
'~IG N6. Go tr""k ::>3 ST.AtTION "
I: OFFSET . ' • CASING USED__SIZE

Shoo. .I _01--/-- _
WAIfB..LEYEL ODSERVAJ 'QHli
WL: ,IiiS WS OR WI>
WL: ' nCR ACR
WL: 3? 3'" AD . Hr.AB
WL: 24 Hr. AB

To,

ADDRICVIATlONIl
...T.· h T.II
w.o.·w OUl
S.T.·Shelby Tube
S.S.·Splll Spoon
D.B.·DI...ond Bil
P.A...Power Aucer
R.B.-Rock Bil
W.s.·Wlllle S.mplln&,
W.O••Whlle Drilling
D.C.RAlerore C••loC

Removal
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SECTION 1.0 WORK PLAN

1.1 INTRODUCTION

This Work Plan consists of the Quality Assurance Project Plan (QAPjP) and the Field Sampling
Plan (FSP) for the Remedial Investigation/Feasibility Study (RI/FS) work planned at the Iowa
Army Ammunition Plant (IAAP) for USATHAMA. The FSP was presented as Volume 2 of this
report. The QAPjP follows as the first part of Volume 3 and outlines the purpose, policies,
organization, and operations of the Quality Assurance (QA) and Quality Control (QC) Programs
established to support the field sampling. and chemical analysis program conducted for
USATHAMA at IAAP. Implementation of the QAPjP will help to ensure the validity of data and
provide reliable sampling information that will be used to determine the extent of contamination
at IAAP. The QAPjP for the IAAP RI/FS work was prepared in accordance with the guidelines
presented in the USATHAMA document (January 1990) entitled "Quality Assurance Program."
(Where appropriate, Environmental Protection Agency (EPA) protocols are used; however,
USATHAMA guidelines always take precedence.)

The Work Plan is published in three volumes. Volume 3, Quality Assurance Project Plan and
Health & Safety Plan, addresses the standard practices required for the field collection of
samples, field work health and safety practices, and the procedures utilized by the contractor
laboratory to analyze samples and provide useable data. The appendices to the QAPjP list the
Standard Operating Procedures (SOPs) for the field sampling activities as well as for laboratories
involved. .

1.2 SCOPE

In June 1990, the U.S. Department of the Army issued Task Order 0002 to JAYCOR. The
purpose of Task Order 0002 was to conduct an RI/FS of eight designated Solid Waste
Management Units (SWMUs) at IAAP. These original eight areas of concern were derived from
the IAAP Resource Conservation and Recovery Act (RCRA) Permit, effective 15 December 1989.
Performance of the RI/FS was a requirement of the RCRA Permit.

In September 1990, the U.S. EPA and the U.S. Department of the Army signed a Federal Facility
Agreement (FFA) (Docket Number: VII-F-90-0029) under CERCLA Section 120 relative to IAAP.
This agreement required that an RI/FS be performed to determine the nature and extent of the
threat to public health and the environment caused by the release of hazardous substances at
IAAP and to identify, evaluate, and select alternatives for remedial action to mitigate these
threats. Pursuant to this agreement, Task 0002 was modified to include, but not be limited to,
an additional 35 areas of concern, for a total of 43 presently identified sites to be investigated.

Preliminary assessments (PAs) were conducted on all 43 SWMUs. As a result, one site was
. recommended for an RI and 42 sites were recommended for site investigation (51) to determine
whether or not an RI will be required. SIs were conducted on all the 43 SWMUs in August 1991;
the results are summarized in the FSP.
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1.3 OBJECTIVES

The RI/FS of the IAAP is designed to meet the following requirements:

• Identify specific chemical contaminants and their concentrations in the soiis,
sediments, surface water and groundwater;

• Define sources of contamination;

• Delineate contaminated areas and depths of contamination so that quantities of
contaminated media to be processed can be calculated more accurately;

• Determine characteristics of the media that would affect the feasibility of the
remedial alternative, such as soil permeability for soil-vapor extraction; and,

• Define pertinent site characteristics not discovered earlier in the initial site
characterization effort.

1.4 SCHEDULE

The RI/FS is scheduled to be conducted during a 12 month period beginning in April 1992.
After receiving comments from USATHAMA (and any other reviewers) and incorporating these
comments into the Work Plan, a final plan will be resubmitted to USATHAMA. Exhibit 1-1 is
the Project Schedule. This exhibit reflects the original lAG schedule and does not reflect
schedule delays and extensions. The critical path table (Exhibit 10-2) located in Section 10,
Project Management, more accurately reflects project deadlines.

1.5 BACKGROUND

The IAAP is a government-owned contractor-operated installation under the command of the
U.S. Army Armament, Munitions, and Chemical Command (AMCCOM). The operating
contractor is Mason and Hanger/Silas Mason Company.

IAAP is located in Middletown, Iowa and is approximately 19,000 acres in size. This installation
has been operating since 1941 at varying rates of production. IAAP is a load, assemble, and
pack operation producing a variety of conventional ammunition and fusing systems.

Munition production and renovation operations at IAAP have resulted in the discharge of
wastewaters containing explosive and explosive by-products to surface water systems. Other
potential contamination sources have resulted from a variety of activities including: explosives
test firing, coal storage, Atomic Energy Commission (AEC) operations, metal plating activities,
as well as disposal operations that have included explosives bUrning and detonation, and plating
waste landfilling. Any of these operations may have potentially contaminated groundwater,
surface water, soil, and sediment.

Eight areas were identified for inclusion in the RI/FS under the RCRA Part B Permit that became
effective in 1989. In addition to these eight sites, various studies conducted for EPA and
USATHAMA have identified 35 SWMUs or areas of concern. A total of 43 sites were the focus
of the S1. These locations or sites are listed in Exhibit 1-2 and a SWMU map is provided as
Exhibit 1-3. Specific details concerning the individual sites, contaminants found at each site, and
the environmental setting are presented in Volume 2, the FSP.
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EXHIBIT 1-1 PROJECT SCHEDULE

Subtask 1: SITE INVESTIGATION (SI) AND RI/FS WORK PLAN

Primary Duration
Description No. Recipient (days) Deadline

Pre Draft Concept Prog Plan 6 Anny 30 08 May 91
Draft Conc6t Prog Plan 18 Anny/EPA 42 19 Jun 91
Draft Final oncept Prog Plan 12 Anny/EPA 90 17 Sep 91
Final Concept Prog Plan 24 Anny/EPA (To be detennined)

Pre Draft SI Work Plan and Report 6 Anny (To be detennined)
Draft SI Work Plan and Report 18 Anny/EPA (To be detennined)
Draft Final SI Work Plan and Report 12 Anny/EPA (To be detennined)
Final SI Work Plan and Report 24 Army/EPA (To be detennined)

Pre Draft RI/FS Work Plan 6 Anny 90 04 Nov 91
Draft RI/FS Work Plan 18 Anny/EPA 42 16 Dec 91
Draft Final Fl/FS Work Plan 12 Anny/EPA 90 15 May 91
Final RI/FS Work Plan 24 Anny/EPA (To be detennined)

Description Schedule lAG Date

BASELINE RISK ASSESSMENT
Predraft 22 Apr 93 19 Apr 93
Anny Review 12 May 93 10 May 93
Draft 02 Jun 93 31 May 93
Review 16 Jul 93 15 Jul93
Final 30 Aug 93 29 Aug 93

FEASIBILITY STUDY
Predraft 21 Jan 94 15 Oct 93
Anny Review 10 Feb 94 05 Nov 93
Draft 01 Mar 94 26 Nov 93

. Review· 08 Apr 94 10 Jan 94
Final 20 May 94 24 Feb 94

PROPOSED PLAN
Predraft 19 May 94 27 Feb 94
Review 10 Jun 94 20 Mar 94
Draft 01 Jul 94 10 Apr 94
Review 17 Aug 94 25 May 94
Final 29 Sep 94 09 Jul94

Notice of Availability 14 Oct 94 09 Jul94
Public Comment 15 Nov 94 23 Aug 94
Public Meeting 28 Oct 94 08 Aug 94
Pre-Record of Decision 01 Dec 94 10 Sep 94
Review 22 Dec 94 01 Oct 94
Draft Record of Decision 13 Jan 95 22 Oct 94
Review 13 Feb 95 06 Dec 94
Final Record of Decision 14 Mar 95 20 Jan 95
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EXHIBIT 1-2 LIST OF SWMUs CONSIDERED UNDER SITE INVESTIGATION

1. Line 1

2. Line 2

3. Line 3

4. Line 3A

5. Line 4A and 4B

6. Line 5A and 5B

7. Line 6

8. Line 7

9. Line 8

10. Line 9

11. Line 800 Pink Water Lagoon

12. Explosive Disposal Area

13. Incendiary Disposal Area

14. Boxcar Unloading Area

15. Old Fly Ash Waste Pile

16. Former Line 1 Impoundment

17. Pesticide Pit

18. Possible Demolition Site

19. Contaminated Clothing Laundry

20. Inert Disposal Area

21. Demolition Area

22. Petroleum Leak/Spill Site

00012659.91

23. Deactivation Furnace

24. Contaminated Waste Processor

25. Explosive Waste Incinerator

26. Sewage Plant/Sludge Beds

27. Fly Ash Landfill

28. Construction Debris Landfill

29. Line 3A Sewage Plant/Sludge Beds

30. Firing Site Area

31. Yard B Ammunition Box Chipper Disposal Pit

32. Bum Cages

33. Bum Cages Ash Landfill

34. West Bum Pads'

35. West Bum Pads Landfill

36. North Bum Pads

37. North Bum Pads Landfill

38. Building 600-86 Septic System

39. Fire Training Pit

40. Roundhouse Transformer Storage

41. Line 3A Pond

42. Abandoned Coal Storage

43. Fly Ash Disposal Area
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SECTION 2.0 QUALITY ASSURANCE PROJECT PLAN.

2.1 PROJECT DESCRIPTION

2.1.1 Purpose

The purpose of this Quality Assurance Project Plan (QAPjP) is to:

• Establish.function-specific responsibilities and authorities for data quality;

• Establish procedures to ensure that all data are collected under conditions of
analytical system control;

• Establish procedures for recognizing and correcting out-of-eontrol situations;

• Establish procedures to ensure that nonlaboratory activities do not compromise
analytical data quality; and,

• Establish recordkeeping procedures commensurate with project data uses.

2.1.2 Scope

This QAPjP outlines the purpose, policies, organization, and operations of the quality assurance
(QA) and quality control (QC) program established to support the sampling and chemical
analysis program conducted for USATHAMA at lAAP. Implementation of this QAPjP will help
to ensure the validity of data and provide reliable· sampling information that will be used to
determine the extent of contamination during the Remedial Investigation/Feasibility Study
(RI/FS).

In implementing the QA/QC procedures in this QAPjP, it is important to recognize the
difference between QA and QC. QA refers to the system whereby the JAYCOR Team will
provide assurance that monitoring of quality related activities has occurred. Frequently, QA is
interpreted as a recordkeeping system to ensure documentation of all activities, including
\raceability, completeness, and security of documents.

QC refers to those specific actions taken to ensure that system performance is consistent with
established limits. These actions ensure accuracy, precision, and comparability of results. QC
activities are conducted within a QA system to ensure that proof of QC exists. Implementation
of the QA Program in the field and laboratory is designed to assure that data are collected under
in-control conditions, rather than Simply to assure documentation of poorly conducted analyses.

2.1.3 Application

The emphasis of the QAPjP centers on activities that generate analytical data. In this context,
analytical data includes those aspects of field sampling that may affect the chemical integrity of
samples as well as activities at the analytical laboratory.
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Specific requirements are provided for the acquisition and chemical analysis of environmental
samples. The general principles described herein are applicable to the field and laboratory
activities anticipated for the RIfFS QAPjP at IAAP (USATHAMA 1990).

2.2 PROJECT ORGANIZATION AND RESPONSIBILITY

Overall project direction for the RIfFS at the IAAP will come from the Installation Restoration
Division of USATHAMA at Edgewood Arsenal, Aberdeen Proving Ground, MD. Site-specific
coordination will be obtained through the Environmental Office at the IAAP. Any modifications
to the plan or to field or laboratory procedures will only be undertaken with the approval and
under the direction of USATHAMA. This section describes the project organization for the
RIfFS and responsibilities for each member of the JAYCOR Team.

2.2.1 Project Organization

The project organization for management of the IAAP RIfFS is designed to provide clear
program authority supported by a management control structure (Exhibit 2-1). This control
structure provides: .

• Clearly identified lines of communication and coordination;

• Monitoring of program budget, schedules, and financial performance;

• Management' of key technical resources;

• Monthly financial management and progress reports; and,

• A means to implement and monitor health and safety, quality assurance, and
quality control functions.

Exhibit 2-2 is a listing of personnel assigned to this project and their specific responsibilities.
Should any personnel changes occur during the course of the project, the JAYCOR Team will
notify USATHAMA of the change and submit the necessary information regarding the official

.function, responsibility, authority, and experience of the newly assigned staff as may be required.

JAYCOR is the prime contractor for the IAAP project, and as such will be ultimately responsible
for overall project management, coordination with USATHAMA, and QAfQC of the work
performed as part of this project. Subcontractors to JAYCOR and their project responsibilities
are:

00012659.91
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•

•

CDM Federal Programs Corporation - Field sampling and testing;

Bums and Roe Environment Services, Inc. - Field sampling and testing; and,

Environmental Services and Engineer - Chemical analysis of aqueous and soil
samples.
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EXHIBIT 2-2 MANAGEMENT PERSONNEL

Robert P. Sullivan, PhD
Barbara Ballard
John Labadie, PhD
Mary Robertson

. Marilyn J. Ripin, PhD
Steven M. Gertz, PhD
William Kaschak
Joseph Vondrick
Joe Owusu-Yau

2.2.2 Project Responsibilities

Officer-in-eharge
Contract Manager
Program Manager
Project Manager
Quality Assurance Manager
Subcontract/Project Manager
Subcontract/Program Manager
Laboratory Project Manager
Laboratory QA Coordinator

Affiliation

JAYCOR
JAYCOR
JAYCOR
JAYCOR
JAYCOR
Bums & Roe
CDMFPC
ESE
ESE

Telephone

703-671-7900
703-847-4145
703-671-7900
703-671-7900
703-671-7900
215-354-0500
703-968-0900
904-332-1703
904-332-1703

The Program Manager, Dr. John Labadie, PhD, is responsible for the execution of all field
sampling and testing and analytical activities performed as part of the RI/FS sampling at IAAP.
His responsibilities include assuring that all field and laboratory activities are carried out in strict
conformance with the procedures of the QAPjP. Dr. Labadie will coordinate all interactions with
USATHAMA.

The Project Manager, Ms. Mary Robertson, reports to Dr. Labadie and is responsible for
managing all field requirements of the IAAP Project. Dr. Gertz's and Mr. Kaschak's
responsibilities include ensuring that all field activities are carried out in strict conformance with
the overall SAP.

The Field Team Manager is David Rosa, P.E. His responsibilities will include directing all efforts
in the field. These responsibilities include ensuring that all samples are collected, preserved,
packaged, documented, and properly shipped to ESE for analysis. Further, the Field Team
Manager is responsible for ensuring that field procedures of the FSP are rigorously followed
during the sampling task.

Marilyn Ripin, PhD, the Quality Assurance Manager, is responsible for overseeing all aspects of
QA/QC and reports to the Program Manager. Dr. Ripin will be responsible for conducting
procedural audits during this project.

The Health and Safety Supervisor is Alan Amor. The Health a.nd Safety Supervisor is
responsible for the health and safety aspects of all field work performed as part of this project.
His responsibilities include ensuring that all field activities are carried out in strict conformance
with the Site-Specific Health & Safety Plan (HASP), USATHAMA, OSHA, and other pertinent
requirements.
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ESE's responsibilities include sample analyses, analytical data interpretation, and reporting
results of chemical analyses through the IRDMIS data base. ESE is a USATHAMA-eertified
laboratory and, as such, maintains laboratory QA/QC procedures that are consistent with the
USATHAMA Quality Assurance Program Plan (January 1990). These QC procedures, Standard
Operating Procedures (SOPs), and the use of USATHAMA-certified analytical methods ensure
that the analytical results are of acceptable accuracy and precision to support the IRDMIS data
base.

The ESE Project Manager is Mr. Joseph Vondrick. The Project Manager is the primary laboratory
contact for the project. His responsibilities include coordinating sample analysis activities,
implementing the USATHAMA QA Program, completing method certifications, and ensuring
that corrective action is taken to correct problems as they occur. The Project Manager oversees
the entry of chemical data into the IRDMIS and submittal of analytical data.

The ESE Laboratory QA Coordinator, Mr. Joe Owusu-Yau, is responsible for ensuring adherence
to USATHAMA QA/QC procedures, laboratory SOPs, and certified methods analyses. He
establishes sample lots, including appropriate QC samples, according to the certified method,
reviews all laboratory data packages, and prepares and submits QC reports and control charts.

A copy of ESE Laboratories' SOP is included as Appendix G of the QAPjP.

2.3 DATA QUALITY OBJECTIVES FOR FIELD AND LABORATORY MEASUREMENTS

Data quality objectives (OOOs) are qualitative and quantitative statements developed by data
users to specify the quality of data needed from a particular data collection activity to support
specific decisions or regulatory actions. The objective of this project is to ensure that the data
collected is of known quality with respect to precision, accuracy, completeness,
representativeness, and comparability. .

DQOs for precision, accuracy, completeness, representatives, and compensability are defined as
follows:

00012659.91

• Precision
Precision refers to the level of agreement among repeated measurements
of the same characteristic, usually under a given set of conditions.
Precision is expressed quantitatively as the measure of variability of a
group of measurements compared to their average value. For this task,
the precision of the total measurement system will be assessed through the
collection and analysis of field duplicated samples. Analytical precision
will be assessed through the analysis of laboratory replicates. The
analytical precision limits established by the certified laboratory will be
used for this project.
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• Qualitative data quality objectives for the RIfFS include:

Sample soil, sediments, and groundwater according to standard
procedures;
Analyze internal and laboratory quality control samples to ensure validity
of data;
Define sources of contamination and contaminant concentrations in all
medla sampled;
Determine soil, groundwater and other media's characteristics that affect

. soil, groundwater and other media's treatability; and
Conduct a risk assessment and determine soil, groundwater and other
media's clean-up levels.

•

•

•

00012659.91

Accuracy
Accuracy refers to the degree of agreement of a measurement with an
accepted reference or true value. Accuracy is a measure of bias in a
measurement system. Sources of error that introduce bias are the
sampling process, field contamination, preservation, sample handling,
matrix, sample preparation, analysis techniques and data reduction.
Analytical accuracy will be assessed using standard reference materials,
and surrogate spikes. The analytical accuracy limits established by the
certified laboratory will be used for this project. It is not planned to assess
total measurement accuracy for other field measurements due to the
difficulty of spiking samples in the field; however, some information
regarding total accuracy may be obtained by reviewing calibration results
of blank analyses.

Completeness
Completeness is a measure of the amount of valid, usable data obtained
from a measurement system compared to the amount that was expected
under normal conditions. A certain amount and type of data must be
collected for conclusions based on that data to be valid. For this project,
the objective for completeness is 90%.

Representativeness
Representativeness for each media is addressed below:

. Soils - Soil samples will be collected directly from the sampling
equipment as stated in the FSP. All samples except volatiles will
be homogenized prior to collection to ensure that samples are
representative.
Surface water and sediments - Surface water will be collected
beginning downstream and proceeding upstream. When possible,
surface water samples will be collected directly into sample bottles.
Surface water samples will be obtained before the corresponding
sediment sample to prevent undue disturbance to the sediment
and possible introduction of contamination into the water samples.
Groundwater - To obtain a representative sample of groundwater,
the standing water in the well will be purged before sampling.
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Purging the well allows fresh groundwater, representative of the
fonnation, to enter the well. A minimum of five well volumes will
be purged until indicator parameters have stabilized.

• Comparability
Comparability will be ensured through the use of SOPs for sampling
and field operations that are contained in the appendices. The same
SOPs and types ofsampling equipment will be used for all phases of this
task in order to increase comparability of results. The analytical
laboratories will use SOPs as described in their laboratory QA plans.
USATHAMA-approved methods will be used for all analysis. Results will
be reported as ~g/l for aqueous samples and ~g/g for soil and sediment
samples.

• Method Detection Limit
Procedures for establishing method detection limits are given in the
laboratory QA plans. The laboratory will report the USATHAMA
required detection limits or lower detection limits if achieved by the
laboratory.
Detection limits will not be determined for analyses performed using field
instruments. The detection limits established by the manufacturer will be
used as a guideline.

2.4 BORINGIMONITORING WELL INSTALLATION

Phase I of the RI/FS will include no boring/monitoring well installations. Phase II of the RI/FS
may include boring/monitoring well installations depending on the results of the Phase I
sampling and screening.

Included within this section is preliminary information discussing unexplored ordinance (UXO)
and drilling concerns associated with boring/monitoring well installation.

Further information will be provided as attachments to this document and the Health and Safety
.Plan from drilling and UXO subcontractors before beginning Phase II field work if any well
installation is warranted. As of this date, USATHAMA's UXO technical support group will
provide UXO support to JAYCOR's efforts at IAAP during the RI/FS.

During the development of boring/monitoring wells at the SWMU sites, the locations will be
marked, during the site reconnaissance, with four-foot wooden stakes and labeled with a
well/boring site identification. The elevations of wells will permit the calculation of corrected
water level elevations from which a groundwater contour map can be generated and the
groundwater flow direction(s) can be determined. The horizontal coordinates of each well will
establish an accurate location for each well and will permit the calculation of groundwater
gradients.

All of the proposed boring/monitoring well and drilling rig locations will be cleared for
underground utilities and other buried objects, to include the possibilities of unexploded
ordnance. A geophysical survey will be conducted with a Ferex locator to locate metallic items
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to a minimum depth of three feet. All metallic contacts will be marked with stakes and alternate
boring/monitoring well locations and/or drilling rig routes will be selected. All the necessary
permits for boring/well installation will be obtained by JAYCOR.

A geologist experienced in conducting subsurface investigations will supervise the drilling of
.each borehole, the installation of the monitoring wells, and the collection of samples. The
supervising geologist will draft continuous boring logs by examining samples and drill cuttings
and classifying the lithologies encountered. The supervising geologist will prepare boring logs
and well schematics. The supervising geologist will also ensure the correct boring/monitoring
well locations, and that all operations are completed in a safe manner. In addition, a bound field
logbook will be maintained by the supervising geologist to make note of all technical data, the
progression ofdrilling operations, well development information, any problems encountered, etc.
The original field notes, boring logs and well schematics, and well development records will be
submitted to the appropriate authorities in accordance with their requirements. An experienced,
qualified, and licensed driller will be identified to perform the drilling the borings and the
installation of the monitoring wells.

A hollow-stem auger (HSA) method of drilling 00-1/2 inch 00, 6-5/8 inch ID) will be used to
advance the borings at the SWMU sites. Soil samples can be obtained through the hollow stem
.of the augers with a split-spoon sampler. The split-spoon method to be used to collect samples
will be the Standard Penetration Test (ASTM D-1586). This method' consists of an 18-inch or 24
inch sampler being driven into the soil by dropping a 140-pound weight (also known as a
hammer) a distance of 30 inches. The number of blows of the hammer needed to drive the
sampler six inches in penetration will be recorded onto the boring logs by the supervising
geologist. An organic vapor analyzer (OVA) will be used to scan drill cuttings and split-spoon
samples for soil vapors (Appendix F). The use of the OVA and visual observations, will be used
to make a field determination as to the presence of contamination in the subsurface. If
contamination is apparent, continuous split-spoons will be obtained for the entire depth of the
boring. If there is no apparent contamination, split-spoon samples will be obtained in five-foot
intervals. All the soil samples obtained during the advancement of the borings will be labeled
and stored in accordance with stated requirements.

During the advancement of the borehole, the auger will be retracted every four feet and a Ferex
locator will be used down the borehole to locate metallic contacts. This procedure will be
repeated until the drilling rig has advanced the borehole to a depth of at least 20 feet or until
the groundwater is found since the detector will not function under water. If a significant
metallic contact is located, the boring/monitoring well location will be abandoned and moved
at least 10 feet. .

Ten percent of soil samples collected by split-spoon sampling will be submitted to a soil
laboratory for the analysis of Atterburg limits and grain size distribution. The Atterburg limit
test (liquid limit, plastic limit, and plasticity index) and the grain size distribution analysis will
be performed to classify the soils according to the Unified Soil Classification System for
correlation purposes, and to determine the physical properties of the soils that could affect
contaminant occurrence and migration. The Atterburg limits test will be performed in
accordance with ASTM Test Procedures 0-423, "Liquid Limit of Soils" and 0-42, "Plastic Limit
and Plasticity Index of Soils." These analyses, coupled with the results of chemical analyses, will
permit an evaluation of the site's geochemistry; and hence, a further evaluation and refinement
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of contaminant transport and possible chemical breakdown products attributable to contaminants
present at the site.

Upon completion of a boring, a monitoring well could be installed according to appropriate
geotechnical requirements. In wells to be completed in the overburden, the monitoring well will
first be installed through the hollow sterns of the auger flights to prevent collapse. In wells to
be completed in bedrock, NX rock core will be collected, labeled, photographed, and stored in
accordance with appropriate requirements. The bedrock hole will then be overreamed to a
nominal 6-1(2 inch bedrock hole. The overreaming will be done by utilizing either approved
water or mud rotary drilling techniques. Prior to the installation of monitoring wells, a request
for approval will be submitted of the bentonite and granular filter pack to be used in all of the
monitoring wells. If pre-approved by the contracting agency, the only drilling fluid additive to
be used will be bentonite.

The drilling rig and all associated equipment, including all sampling equipment, will be
decontaminated prior to its arrival at the site and after the drilling of each boring. The drilling
rig and equipment will be decontaminated using a steam/high pressure cleaning procedure. The
steam temperature will be 220° F at the pressure of 1,000 pounds per square inch (psi). The
decontamination areas will be pre-approved by the IAAP contracting agency and will be located
as close to the proposed monitoring wells as is possible, so as to minimize the travel distance
of the drilling rig for decontamination. All decontamination fluids will be containerized for
disposal.

The construction of the monitoring wells and the well materials will be in accordance with
geotechnical requirements (See Appendix J - USATHAMA Geotechnical Requirements). The
wells will be constructed of new four-inch internal diameter schedule 40 polyvinyl chloride
(PVC). However, if the geologic conditions warrant, two-inch wells and two-inch PVC will be
installed with the contracting agency approval. The casing pipe and screen will be threaded and
flush jointed. The length of the well screen will be approximately 15 feet, which will be
sufficient to allow for water-level fluctuation in the groundwater system. An appropriate slot
size for the well screen will be selected on the basis of the grain size distribution analysis. The
well screen will be factory slotted, capped at the bottom, and set at not more than three feet
above the bottom of the borehole. Solid casing pipe will be installed above the screen so as to
provide a 2-1/2 feet stick-up above the top of the borehole.

The annular space between the screen and the borehole will be filled with a filter pack, which
will be selected on the basis of the slot size of the well screen. A representative sample of the
filter pack material will be submitted to the contracting officer for evaluation and approval prior
to any drilling. The filter pack will.extend from the bottom of the screen to as much as five feet
above the top of the screen. A seal of bentonite pellets or granules will be emplaced upon the
filter pack to prevent the vertical infiltration of surfacewater along the annulus of the well. The
minimum thickness of the bentonite seal will be five feet. The remaining annular space between

. the top of the bentonite seal and the ground surface will be grouted. The grout will be
composed of 20 parts Type II or V Portland cement to one part bentonite and eight gallons of
water per 94 pounds of cement. The bentonite will be added to the cement-water mixture until
well blended and lump free, and the grout will be pumped through a tremie pipe until·
undiluted grout flows to the ground surface.
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Before the grout has set, the wells will be completed with a five-foot length of protective steel
casing. The clean, steel casing will be installed over the PVC well stick-up and to a depth of
approximately 2-1h feet below the ground surface and no more than 0.2 feet from the top of the
protective casing to the top of the well casing. This, or a smaller spacing, is critical for
subsequent water level determination via acoustical equipment. A mortar collar will be
emplaced internally within the protective steel casing and outside the PVC well stick-up to a
height of six inches above the ground surface. A hole will be drilled through the steel casing
just above the mortar collar to allow for internal drainage. The protective steel casing will be
painted with orange paint after the grout around the casing has thoroughly dried. An
identifying number and date of installation will be painted on the well in white. The well will
be secured with a hasp and lock to prevent unauthorized opening. Four steel posts will be set
about four feet from the well and in a radial manner to afford additional protection. The area
between the posts and the well will then be covered with six inches of gravel.

2.4.1 Monitoring Well Development

Each monitoring well will be developed to remove all material that resulted from the installation
process and may clog the well screen. Well development will help to ensure representative
water levels and representative groundwater samples. The wells will be developed with the
over pump method of well development. A submersible pump will be used since it is generally
easy to use and is effective at all depths below 20 feet of ground surface. Prior to its use, the
seals of the pump will be checked to insure they are in good condition and the external case of
the pump will be steam cleaned. All pump-associated tubing and hoses and external stages of
the pump will be washed with approved water prior to insertion in each well. Each monitoring
well will be developed no later than seven calendar days after the placement of the mortar collar,
but no sooner than 48 hours. The monitoring wells will be pumped until the discharging water
is relatively free of sediment or discoloration and the sediment thickness remaining in the well
is less than one percent of the screen length. At least five standing water volumes (calculated
as the volume of water in the well screen, casing, and saturated annulus) will be removed.

A one-pint sample of the last water removed from the well during development will be collected
and retained for visual inspection and will be submitted to the supervising geologist within three
working days. If the groundwater sample remains discolored or excess sediment remains in the
well screen after five standing water volumes have been removed, or if the well's recovery is so
slow that five volumes cannot be removed in 48 hours, the supervising geologist will request
guidance from the contracting agency. During development, field measurements of temperature,
pH, and specific conductance will be made to help establish a data baseline for these parameters
and to characterize the geochemistry of the groundwater system. All appropriate field
measurements will be recorded in the bound field logbook. The well development records will
be submitted to the contracting agency by the supervising geologist within three working days
after each well has been developed.

The discharged water from the wells during development will be retained and containerized in
accordance with the contracting agency requirements.

00012659.91 2-10



2.4.2 Surveying

The locations of the new monitoring wells will be surveyed to detennine horizontal coordinates
and vertical elevations in order to locate them exactly and to determine their correct elevations.
The coordinates of each well location will be determined with respect to either of the Universal
Transverse Meridian (UTM) State Planar Coordinate Systems and will be within +3.0 feet. The
elevations of the wells and the ground surface will use the National Geodetic Vertical Datum
(NGVD) and will be detennined to within 0.05 feet.

The surveying will be conducted and completed by a registered surveyor within 15 days of
installing the last well. The measurement points of each well will be the pre-established mark
of the top of casings of the wells and the ground surface. The measurement point for ground
surface will be the natural ground surface underlying the gravel pad surrounding the well.

The subsurface elevation, horizontal coordinates, aquifer code, and bore pointer will be entered
into Data Management System in accordance with the contracting agency requirements. Copies
of the Original surveying report will be forwarded to the lAAP contracting agency within two
weeks of completion of this effort.

2.4.3 Monitoring Well Gauging

The static water levels in the monitoring welis will be gauged and recorded at least three times.
The wells will be gauged prior to well development, 24 hours after development, and prior to
sampling.

The static water level of the wells will be measured to an accuracy of 0.01 foot. An established
mark on the top of the PVC well casing will be used as a measurement reference point to help
insure consistent and accurate water levels. The wells will be gauged with an electronic water
level probe. The gauging probe will be decontaminated between wells to prevent cross
contamination. Approved water will be used for the wash and rinse decontamination procedure.
The recorded water levels that will be measured 24 hours after development and prior to
sampling will be cross checked for any anomalies. The gauging data will be recorded in the
bound field logbook by the supervising geologist and will be evaluated and used later to
generate a groundwater contour map.

2.4.4 Boring and Monitoring Well Abandonment

If a boring or a monitoring well must be abandoned during installation or upon completion,
authorization for abandonment will be requested by telephone from the contracting agency. The
designation of the boring/monitoring well, the status of the boring/monitoring well, and the
reason for abandonment will be submitted during the request for authorization. Within five
working days, a written request will be forwarded to the contracting agency.

The boring/monitoring well to be abandoned will be sealed to prevent the vertical migration of
surfacewater along the annulus of the boring/monitoring well. The procedure for sealing the
boring/monitoring well will be to insert a tremie pipe to the bottom of the boring/monitoring
well. Grout will then be pumped through the pipe until undiluted grout flows to the ground
surface. This procedure will help to ensure that the entire length of the boring/monitoring well
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has been sealed. The boring/monitoring well will be checked for grout settlement after 24 hours
of the grouting procedure. If a depression occurs due to settlement, the depression will be filled
with grout and will be checked 24 hours later. The checking and grouting process will be
repeated until firm grout remains at ground level.

The grout to be used for abandonment will be composed of 20 parts (by weight) of either Type
II or V Portland cement to one part of powdered bentonite, with eight gallons of approved water
per 94 pound bags of cement. The bentonite will be added after the required amounts of cement
and water have been mixed. The grout will be mixed on-site in a rigid container until it is thick
and has a lump-free texture. No additives or drill cuttings will be mixed into the grout.

2.4.5 Aquifer Testing

Selected monitoring wells will be tested if additional information is needed to more completely
ch;iracterize and assess the groundwater conditions beneath the specific area, especially the

. migration potential of groundwater contamination. The testing will provide data from which
hydraulic properties, including hydraulic conductivity, transmissivity, flow velocity, and storage
coefficient, can be calculated.

The recommendation for aquifer testing and the recommendation of which wells should be
tested, will be based on data obtained during the previous tasks of the geotechnical investigation
and the analytical laboratory results of the groundwater samples obtained from the on-site
monitoring wells. The selection of the wells to be tested will be made in conjunction with the
contracting agency.

Single well tests (commonly referred to as slug tests) will be used to test the localized
groundwater system in which the wells are installed. Slug tests can be conducted relatively
quickly and easily, and can provide reliable data from which hydraulic conductivities can be
calculated. In addition, pump tests can provide information on the intercommunication of
different groundwater systems.

A rising head method or falling head method of slug testing will be performed. Both methods
measure changes in hydraulic head over time. The procedure for conducting a rising head slug
test will involve instantaneously removing a predetermined volume of water from the well with
a bailer and measuring the rise in hydraulic head in the well. The procedure for conducting a
falling head slug test will be to instantaneously introduce a predetermined volume of water into
the well with a bailer and measuring the fall in hydraulic head. Both types of slug tests are
conducted until the hydraulic head has recovered to 90 percent of the static water level that was
gauged just before the start of the test. A transducer type continuous data logger instrument
will be used to record the water levels in the well being tested and in the nearby observation
wells.

The aquifer testing equipment (bailer, hoses, and tubing, pressure transducers, etc.) that may be
used for aquifer testing will be decontaminated prior to testing wells to prevent the introduction
of potential contamination. Approved water will be used for the wash and rinse
decontamination procedure. If pump tests are conducted, the submersible pump will be steam
cleaned.
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2.4.6 .Geophysical Survey

A geophysical survey will be conducted as part of the geotechnical investigation to locate and
avoid explosive hazards to field crews and drilling equipment. The geophysical survey will
include escort to the boring/monitoring well drilling locations and downhole surveys ahead of
the drill bit to a safe depth.

A visual inspection of the proposed route the drilling rig and field crews will take from the road
to the boring/monitoring well sites will be made by a clearance team of qualified unexploded
ordinance (UXO) technicians. The UXO technicians will, if necessary, clear a path 15 feet wide.
If unexploded ordinance is encountered, the UXO technicians will attempt to find a clear path
around the ordinance..The UXO technicians will mark the outer perimeter of the cleared area
with stakes. The UXO technicians will then conduct a geophysical survey of the area with a
Ferex locator to locate metallic materials to a minimum depth of three feet. All metallic contacts
will be marked with stakes and an alternate clear path for the drilling equipment and field crews
will be used.

2.4.7 RECON Multimedia Sampling System (Geoprobe)

In an effort to more effectively focus field sampling and limit laboratory sample analyses, a
RECON Multimedia Sampling System (Geoprobe) will be operated by our subcontractor,
Burlington Environmental Inc., for the use of taking subsurface soil samples, piezometer
installation, and soil gas surveys.

The procedures for subsurface soil sampling, piezometer installation, and soil gas surveying
using the Geoprobe are presented in Appendix G. These procedures have been developed by
Burlington Environmental Inc. specifically for the Geoprobe and have been slightly modified to
meet IAAP site specific details.

Decontamination procedures of the Geoprobe equipment will follow those procedures as
outlined in AppendiX B, Section 4, for the decontamination of all equipment. Disposal of lOW
using the Geoprobe (Decon water, cuttings, purge water, etc.) will also follow IDW disposition
practices on the site which is described in Appendix B, Section 5.

2.5 FIELD SCREENING

2.5.1 Nitroaromatics and Nitroamines in Soil and Water

In an effort to more effectively focus field sampling and limit laboratory sample analyses, field
screening of both water and soil samples will be performed for Nitroaromatic and Nitroamine
explosives. Field screening of soil samples will allow field personnel to identify areas of
contamination as well as areas which are not contaminated, with a minimum of effort and within
a relatively short time frame.

The procedures for field screening of explosives are presented as Appendix K. The procedures
are both quantitative and qualitative and have been derived from EPA Method 8330,
"Nitroaromatics and Nitroamines by High Performance Liquid Chromatography (HPLC)." These
analyses are to be performed on soil samples within 24 hours of sample collection. Analyses can
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be performed immediately· after sample collection and will take approximately 2 hours to
complete, including standard reagent preparation time. If standard reagents are prepared in
advance, as will be the case for most field situations, sample analysis will take 15 - 60 minutes,
depending on which analytes are being screened. SOPs for field screening samples can be found
in Section 4.2.3.1 of the FSP.

These procedures are associated with USATHAMA Class 2 certification. The results of the
method certification are subject to the rank sum test as described in Appendix E of the
USATHAMA Installation Restoration Quality Assurance Program.

2.5.2 XRF Analysis of Metals in: Soils

In an effort to more effectively focus field sampling and limit laboratory sample analyses, field
screening of soil samples will be performed for metals using X-ray fluorescence. Field screening
of soil samples will allow field personnel to identify areas of contamination as well as areas
which are not contaminated, with a minimum of effort and a relatively short time frame.

The procedures for field screening of metals is presented in Appendix K. The procedure is both
quantitative and qualitative and has been derived from a procedure developed by Spectrace
.Instruments, Inc. Analysis of the samples will be done offsite by a subcontractor within 48 hours
of sample collection. SOPs for field screening samples can be found' in Section 4.2.3.1 of the FSP.

These procedures are associated with USATHAMA Class 2 certification. The results of the
method certification are subject to the rank sum test as described in Appendix E of the
USATHAMA Installation Restoration Quality Assurance Program.

2.5.3 Soil Gas Survey Using the Geoprobe

In an effort to more effectively focus field sampling and limit laboratory sample analyses, soil
gas surveys will be conducted at known or suspected VOC sources using the Geoprobe. Field
screening of soil gas sampling will allow field personnel to identify areas of contamination as
well as areas which are not contaminated, with a minimum of effort and within a relatively short
time frame.

The procedures for soil gas screening are presented in Appendix G. The procedures are both
quantitative and qualitative and have been developed by Burlington Environmental Inc. for use
with the Geoprobe and a Gc. Analysis of the samples are to be performed on the soil gas
samples within 24 hours of sample collection. SOPs for soil gas screening of samples can be
found in Appendix G also.

These procedures are associated with USATHAMA Class 2 certification. The results of method
certification are subject to the rank sum test as described in Appendix E of the USATHAMA
Installation Restoration Quality Assurance Program. .

2.6 SAMPLING PROCEDURES

Sampling operations are described in detail in the appendices of the QAPjP. The use of SOPs
for all routine sampling operations will ensure the following:
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• Applicable field work will be performed from sound technical guidelines;

• Work performed will consistently be of high quality, thus reducing the probability
of error; and,

• Activities performed will be properly documented.

SOPs for specific field sampling procedures are described in the following appendices of the
QAPjP. Pro~edures are provided for the following types of sampling operations:

• Monitoring well sampling (Appendix A);

• Surface water and sediment sampling (Appendix A);

• Soil sampling (AppendiX A);

• Sample packaging and shipping (Appendix A);

• Field decontamination (Appendix A); and,

• Field Measurements (Appendix C).

The FSP provides a description of the following for each site area and sampling media:

• Sampling design and rationale;

• Numbers and types of samples;

• Maps delineating sample locations; and,

• Sampling devices.

Approved copies of the RIfFS FSP, QAPjP, and HASP at the lAAP will be maintained on-site
in a temporary project file for referencing, at any time, by members of the field team or for audit
review. In addition, the field team members will be familiar with the contents of the QAPjP and
will maintain a copy of the QAPjP on-site. The original copy of the QAPjP will be stored in the
main project file.

2.6.1 Sample Holding Times

Exhibit 2-3 contains information regarding the water, soil, and sediment analysis programs to
be conducted at lAAP.

Sample holding times are defined in certified laboratory methods, and are never to exceed the
prescribed holding times described in Appendix H of the USATHAMA Quality Assurance
Program (USATHAMA PAM 11-41, January 1990).
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2.6.2 Field Logbooks

Field notebooks will be used to document all data collection activities during the RIfFS at the
IAAP. Entries will be descriptive and presented with sufficient detail so that a particular
situation can be reconstructed without rellance on the field team members' memory.

The logbook will contain specific information about the day's activities including: date, names
and affiliation of all on-site personnel; problems or delays encountered while conducting
sampling activities; equipment and materials used during sampling activities; and, level of
personnel protection being used on-site. Any· deviations from the QAPjP will be stated.
Notebooks will be permanently assigned to field personnel and will be stored in the project file
when not in use. The folloWing guidelines will be employed in all field logbooks.

•

•

•

•

•

•

•

•

•

•
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The log book itself will be permanently bound, not spiral bound, and all pages
(front and back) will be serially numbered.

The log book will contain an account of daily activities, conversations with
coordinating officials, description of photographs taken during sampling, and
field equipment calibrations.

The project title and installation name will be included in the field logbook.

All entries should be written in blue or black ballpoint pen. Felt-tip pens should
be avoided. All field documentation shall be done in indelible ink.

The first page should contain a listing of key personnel and telephone numbers
specific to that job.

Each page should be dated and initialed.

A new page should be started at the beginning of each day.

Entries into the log book should be chronological- a time notation (using military
time) should introduce each entry.

The log book should be signed at the end of each day. Signatures should be
written on a single diagonal line drawn across the blank portion of the page
following the day's last entry.

If an error is made in the field log book, it should be corrected by simply crossing
a single line through the error and entering the correct information. Errors
should be corrected by the person who made the entry. All corrections must be
dated and initialed.
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EXHIBIT 2-3 SAMPLE CONTAINERS, HOLDING TIMES, AND PRESERVATIONS

SAMPLE HOLDING
CATEGORY MATRIX CONTAINER SIZE TIME PRESERVATION

Explosives Water Amber Glass I-Liter 7 days to ~4oC

analysis 0

Soil Amber Glass I 250-mL 7 days to <4oC
extraction
& 40 days
to analysis

Volatile Water Glass 240-mL 14 days HCL, to pH<2 .'

Organics <4oC

Soil Glass 240-mL 14 days ~4oC

Base Water Amber Glass 2 I-Liter 7 days to ~4oC

Neutral extraction
Acids & 40 days

to analysis

Soil Glass 1 250-mL (Same as ~4oC

above)

Metals Water Polyethylene I-Liter 6 months HN03, to pH <2
(Hg=28 ~4oC

days)

Soil Glass 1500-mL (Same as ~4oC

above)

Pesticides! Water Amber Glass I-Liter 7 days to ~4oC

PCB extraction
& 40 days
to analysis

Soil Glass I 500-mL (Same as ~4oC

above)

Radionuclides Water Polyethylene 1 4-Liter 6 months HN03, to pH <2
<4oC

Soil Amber Glass 1250-mL 6 months ~4oC
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All sampling infonnation will be documented in the field log book or on printed data sheets and
will include, but not be limited to, the following:

• Description of sample location, (may include sketch), physical characteristics, type
of sample (composite or grab);

• Volume and number of sample containers;

• Date and time;

• Weather conditions;

• Pertinent field data (e.g., pH, temperature, depth to water);

• Sample identification number;

• Sampler's name;

• Equipment calibration infonnation; and,

• Any visual signs of contamination.

2.6.3 Disposal of Investigation-Derived Waste

Waste may be generated from field activities at the IAAP site during the RIfFS. These
investigation-derived wastes must be handled, treated, or disposed of in the proper manner.
Types of wastes that may be generated are listed below:

• Expendable personal protection equipment: tyvek, gloves, booties, respirator
cartridges;

• Environmental samples that are not being shipped for laboratory analysis;

• Drilling cuttings and core samples;

• Decontamination fluids such as water, solvents, or other mixtures; and,

• Purge water from monitoring wells and Piezometer.

Investigation-derived wastes consisting of auger cuttings, purge water, and decontamination
fluids will be containerized and labeled until laboratory analysis is completed. Final disposition
of the water will be based on the laboratory results.

The field team should address the following considerations and consult with USATHAMA
officials:
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• Determine the likelihood and probability that hazardous waste will be generated
from the field activities. This may be accomplished by review of the site records,
pertinent data, and other available information.

• Identify the sampling procedures in the QAPjP and address the issue of
investigation-derived wastes.

• If sampling of groundwater and soil in areas of known or suspected areas of
significant contamination is to occur, then purged water or waste samples should
be segregated and contained. Certain exceptions to this practice may be allowed
with prior USATHAMA and EPA consultation and approval (i.e., discharging.
purged water onto the ground); however, it must be emphasized that off-site
transportation/storage by employees of such materials is prohibited.

• If materials .need to be collected in drums or other containers, solids must be
segregated from liquids. The drums or containers must be clearly labeled.

• Disposable protective clothing is to be segregated and placed in large heavy duty
plastic bags and/or 55 gallon drums.

• Non-disposable items such as boots, sampling equipment, and other field
equipment shall be decontaminated using the appropriate decontamination
solutions and procedures prior to taking any potentially contaminated equipment
off site.

• Any wash waters used for decontamination shall be collected in properly-labeled
d f rl· 1 ·trums ...or v.lSposa... on 51 e.

Determination of whether the stored wastes are hazardous will be made after receipt of site
analytical data. Final disposal of these wastes will be determined at that time and coordinated
with plant personnel, USATHAMA, and EPA according to procedures described in Appendix
B, Section B.5.

. 2.7 CUSTODY AND SAMPLE MANAGEMENT

2.7.1 Field Custody and Sample Management

Chain-of-custody is initiated in the field at the time of sample collection and will clearly
document the date and time of collection, the individual collecting the sample, and the specific
sample preservation/containers used in sample collection. Any special considerations associated
with sample acquisition will also be documented. All samples will be in the custody of a
responsible person and a record will be completed via a chain-of-custody form, which is detailed
in Appendix E.

A sample is in someone's custody if anyone of the following applies:
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•

In actual possession;

In view immediately after being in one's possession;
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• Placed in a larger container (e.g., cooler) that remains in view after being in one's
possession;

• In physical possession and then locked up so that it cannot be tampered with; or,

• Placed in a secured area, restricted to authorized personnel only.

In addition to chain-of-eustody records, all samples collected in the field are labeled in such a
manner that the client, sample identification, sampling data and time, sampler name, analyses
to be performed, preservative and sample custodian are documented. Information documented
on sample labels should correlate exactly to the chain-of-custody records. The samples. will be
delivered to ESE by overnight delivery. Sample preservation will be maintained until analyses.

2.7.2 Laboratory Custody and Sample Management

2.7.2.1 Control of Incoming Samples

ESE has a designated sample custodian whose primary responsibility is to document
receipt of samples, initiate the appropriate log-in procedures described below, assure
proper documentation and prompt analyses of the samples. The sample custodian also
maintains custody of samples and analytical data to verify the integrity of reports
submitted to our clients.

When samples are received at the laboratory, accompanied by a chain-of-custody fonn,
the sample custodian will initiate the following steps:

• Check the temperature of the samples as soon as the sample cooler is opened;

• Verify that each sample was in the packing container as recorded on the
chain-of-custody record;

• Document the chain-of-custody form for any tampering of seals or sample bottles
during transport to the laboratory;

• Sign and date the "received at laboratory by" box. The exact number of sample
containers received by the laboratory is recorded for each sample; and,

• Enter into the Lab Data Management System (LDMS) all pertinent information
about the client, sample collection, sample matrix, analyses to be performed, and
number of bottles received.

All samples received by ESE will be identified and labeled showing the name of the
client, sample location or code, date received, and the preservation added to the bottle.
Samples are entered into the log book that contains the following:
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• A number is assigned to each sample (beginning with Number 1 on the first day
of the year);

• Identification of the client name;

• Date the sample was received at the labora tory;

• Number of bottles received for each sample; and,

• Initials of person who checked in samples.

To complete the sample and analysis data entry procedure, a copy of the information
entered into the LDMS is generated and attached to any other information about the
project. Before samples are stored, they are rechecked to ensure they are in the correct
container and are properly preserved.

2.7.2.2 Maintenance of Custody and Sample Storage

ESE has implemented standard operating procedures to assure the integrity of both
samples and data so that they are not degraded or disclosed to unauthorized personnel.
In order to insure that this policy is maintained, the laboratory facilities are under
controlled access. Only employees of the laboratories are allowed access to the laboratory
facilities. Visitors must register at the front desk and, when in the laboratory, will be
accompanied by an employee at all times. The buildings are secured at the end of each
working day and building access cards are issued only to select personnel.
Samples are stored either in a large walk-in cooler at 4°C, at room temperature, or in a
ventilated hazardous waste room. All sample storage areas have locks and are secured
by the sample custodian at the end of each working day.

Samples are removed from their proper storage location by the analyst and are returned
to the storage area immediately after the required sample volume has been taken. This
minimizes unnecessary time spent searching for samples and helps prevent matrix
degradation from prolonged exposure to room temperature.

According to USATHAMA PAM 11-41, the laboratory is responsible for holding
environmental samples until told to dispose of them by the USATHAMA, Technical
Support Division, Chemistry Branch.

2.7.3 Document Control

2.7.3.1 Purpose

The goal of the laboratory document control program is to assure that all documents
supporting the analysis of each sample lot will be accounted for upon project completion.
Accountable documents used by the laboratories shall include, but not be limited to:
.logbooks, chain-of-eustody records, sample work sheets, bench sheets, analyst's
notebooks, and other documents relating to the sample or sample analyses. The
following document control procedures have been established to assure that all
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laboratory records are assembled and stored for delivery to USATHAMA or are available
upon request from USATHAMA prior to the delivery schedule. These records shall be
available for inspection by USATHAMA at the laboratory or in the project file at
JAYCOR.

2.7.3.2 Application

The procedure applies to all QA and analytical personnel involved in the organization
and assembly of documents relating to each project.

2.7.3.3 Procedure

Preparation of lot data packages will be assembled according to Appendix T of
USATHAMA PAM 11-41. The following steps briefly summarizes their assembly:

• .Using appropriate file folders, assign one folder to each sample lot.

• Place all documents into the folder, including chain-of-eustody fonns, copies of
laboratory notebook pages and instrument log books, chromatograms, raw data
sheets, control charts, and any other infonnation pertaining to one lot.

• Documents will be arranged by document type within the lot data package.

• The completed lot data packages will be filed in a central location in a secure area
in the Document Control Room.

2.7.3.4 Final Purge

The lot data packets will be submitted to USATHAMA upon completion of the project.

2.7.3.5 Responsibilities

• The LQAC has overall responsibility for ensuring that the SOP is implemented
and followed.

• The Document Control Officer is responsible for ensuring that documents are
filed upon receipt, filing cabinets are locked, a document inventory is completed
and filed, and final purge is completed after invoicing.

2.8 CALIBRATION PROCEDURES AND FREQUENCY

2.8.1 Field Calibration

Procedures and frequency of field instrument calibrations are included in the SOPs and
manufacturer's operation manuals (Appendix F). This includes infonnation for the HNu
photoionization detector, organic vapor analyzer, pH meter, and conductivity meter.
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All temperature measurements will be taken using an NITS-traceable thermometer that will be
calibrated annually. .

2.8.2 Laboratory Calibration

Prior to sample analysis, chemical calibration of each target analyte must be performed to ensure
analytical instrUmentation is functioning properly within the established sensitivity range.
Protocols defining the procedures and QC measurements for instrument calibration will be in
accordance with criteria specified in the 1990 USATHAMA Quality Assurance Program and the

. individual certified methods. Calibration information for laboratory instruments is outlined in
ESE's SOPs (Appendix G). ..

2.8.2.1 Initial Calibration

Initial calibration for the methods to be used in this project will be performed routinely
by the laboratory as part of the certified analytical protocols. New initial calibrations are
not required unless the instrument fails the daily calibration test procedure. The initial
calibration procedure also requires the analysis of a calibration check standard (in
accordance with the 1990 USATHAMA Quality Assurance Program, Section 8.2) before
sample analysis can begin.

2.8.2.2 Daily Calibration

Prior to analysis, all instruments will be calibrated to ensure that the instrumental
response has not changed significantly from the previous calibration. Analysis should
be performed on the highest concentration standard. A response within the required
percentage or two standard deviations of the mean response for the same concentration
as determined from precertification, certification, and prior initial!daily calibrations,
indicates the instrument calibration is acceptable and sample analysis may proceed.
Should the response fail the percentage or two standard deviation criterion, the daily
standard will be reanalyzed. Failure of the second analysis requires initial calibration to
be performed as specified in the 1990 USATHAMA Quality Assurance Program. The
laboratory will perform daily calibration for Class 1 and lA methods at the beginning
and end of the analytical sample sequence.

2.9 ANALYTICAL PROCEDURES

2.9.1 Sample Preparation

The preparation of soil, sediment, and aqueous samples for organic and inorganic analyses will
be in accordance with the USATHAMA-approved guidelines and restrictions for the particular
analysis of concern (i.e., as required in the USATHAMA method certification process), which are
referenced in Exhibit 2-3.
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2.9.2 Containers

All sample containers will be new so as to ensure the integrity of the samples. The sample
containers will be compatible with the analytes of interest. All containers will be supplied by
ESE Laboratories. In general, the following containers will be used:

• Septum-sealed 40 ml glass vials for volatile compounds in soil, sediment, and
water;

• One liter amber glass bottles with teflon-lined lids for organic constituents other
than volatiles;

• Sixteen ounce clear and amber glass for explosives, BNAs and radionuclides;

• One liter Polyethylene bottles for inorganic analytes;

• Eight ounce wide mouth glass jars for soil and sediment for organic constituents
(other than volatiles) and inorganic compounds;

• Four liter polyethylene bottles for radionuclides.

All new sample containers will be cleaned by ESE, in accordance with the following procedures:
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Polyethylene Bottles and Polyethylene Caps
Rinse bottles and lids with five percent sodium hydroXide;
Rinse with deionized water;
Rinse with five percent Ultrex (or equivalent) nitric acid in deionized
water;
Rinse with deionized water; and,
Drain and air dry.

Amber Glass Bottles or 40 ml Vials
Scrub and wash bottles in detergent;
Rinse with copious amounts of distilled water;
Rinse with acetone;
Rinse with methylene chloride (Nanograde or equivalent);
Rinse with hexane (Nanograde or equivalent); and,
Air dry.

Bottle Caps
Remove paper liners from caps;
Wash with detergent;
Rinse with distilled water; and,
Dry at 40° C.

Teflon Liners (avoid contact with liners)
Wash with detergent;
Rinse with distilled water;
Rinse with acetone;
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Rinse with hexane (Nanograde or equivalent);
Air dry;
Place liners in cleaned caps;
Heat to 40° C for two hours;
Allow to cool; and,
Use to cap cleaned bottles.

The reuse of sample containers will not be permitted.

2.9.3 Solution Verification

All calibration and spiking solutions are validated against working standards before initial use
as described in Appendix N of the 1990 USATHAMA Quality Assurance Program.

2.10 DATA REDUCTION, VALIDATION, AND REPORTING

2.10.1 Field Data Reduction, Validation, and Reporting

2.10.1.1 Data Reduction

The field program described in this QAPjP will produce site characterization data
through visual observations, direct reading instrumentation and measuring devices, and
performance of chemical analyses. All field activities, direct reading instruments, and
measuring devices will occur/be used in accordance to procedures in this QAPjP.

Field observations, direct reading instrument responses, and other measurements will be
recorded either in field logbooks or in field data forms appropriate for the activity. The
field log book and appropriate forms will be completed in the field as the activity occurs.
The Field Team Leader will be responsible for ensuring that all necessary data and
information is incorporated into the log books and forms as each field activity occurs.
On a daily basis, the Field Team Leader will check the log books and forms for
completeness.

To present field data in the site characterization reports, data in log books and on forms
will need to be summarized and transferred to tables, figures, maps, or logs. To analyze
data, some data will need to be entered into computer bases or onto spread sheets. The
Project Manager, Field Team Leader, Project Geologist, and the Data Manager will be
responsible for the data transfer activities pertinent to their project roles. The QC
Coordinator will be responsible for performing spot checks of transfer activities and for
ensuring that data transfers are performed accurately.

2.10.1.2 Data Validation/Review

Field measurement data review will be the responsibility of the Field Team Leader.
Criteria to consider upon reviewing measurement data includes the following assurances:
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Calibration information in log books; and,

Reasonableness of results based on what is known for the site relative to the
magnitude and implications of the result.
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2.10.1.3 Field Data ~eporting

All samples will be identified and labeled at the time of collection. Each sample jar will
be identified by a gummed label or standardized tag that will be affixed to the jar. These
labels will contain the following sample identification information:

• Unique sample or log number;

• Date and time of sample collection;

• Source of sample (name, location, & sample type);

• Preservation used;

• Analysis required; and,

• Initials of sampler.

In addition, the environmental sample container lot code, type of analysis, preservatives
(if appropriate), and date of shipment will be recorded in the field log book. Sample
numbers have been assigned in the FSP. Duplicates, which will have received an entirely
separate sample code, will be noted under the sample description. All field equipment
used during the daily sampling event will be identified, along with the date of
calibration. JAYCOR Team field personnel will sign and date their respective notebooks
daily. Significant field notebook entries (samples collected, significant observations, etc.)
will be countersigned by the Field Team Leader.

2.10.2 Laboratory Data ~eduction,Validation, and Reporting

The laboratory QA Coordinator is responsible for assessing data quality. Data reduction,
validation, and reporting by the laboratory will be conducted as follows:

•

•

•

•

•
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Raw data produced by the analyst is turned over to the respective area
supervisor;

The area supervisor reviews the data for attainment of quality control criteria as
outlined in the appropriate SOPs and for overall reasonableness;

Upon acceptance of the raw data by the area supervisor, a computerized report
is generated and sent to the laboratory QA Coordinator;

The laboratory QA Coordinator will complete a thorough audit of the data
packages that together make up the reports;

The QA Coordinator and area supervisor will decide whether any sample
reanalysis is required; and,
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• Upon acceptance of the preliminary reports by the QA Coordinator, final reports
are generated and signed by the appropriate laboratory manager and by the
laboratory project manager.

The laboratory QA Coordinator will conduct an evaluation of data reduction and reporting by
the laboratories. These evaluations will consider the finished data sheets, document control
forms, blank data, duplicate data, and recovery data for control analytes and surrogate spikes.
The material will be checked for legibility, completeness, correctness, and the presence of
necessary dates, initials, and signatures. The results of these checks will be assessed and
reported to the project manager noting any discrepancies and their effect upon acceptability of
the data. .

Assessment of analytical and in-house data will also include checks for data consistency by
looking for comparability of duplicate analyses, comparability to previous data from the same
sampling location (if available), adherence to accuracy and precision criteria, evaluation of data
with respect to control and reporting limits, transmittal errors, and anomalously high or low
parameter values. The results of these data validations will be reported to the project manager,
noting any discrepancies and their effect upon acceptability of the data.

2.10.2.1 Data Reduction

Chemical data will be received from the analytical laboratory in a raw tabular format.
It will be the responsibility of the laboratory data coordinator to check the raw laboratory
data for results pertinent to the site under investigation. Raw laboratory data will be
reconciled with field identifiers and transferred from the laboratory reports to spread
sheets, tables, or into computerized databases by either the data manager or laboratory
coordinator.

It will be the responsibility of the QA Coordinator and Data Manager to ensure that all
data transferred to tables, spread sheets, logs, maps, figures, or into computerized
databases are transferred correctly. All data transferred will be checked at least once for
completeneSs and accuracy of transfer. All computer programs used to analyze or reduce
data will be checked at least once against a data set of known results before the program
is used to process data on any site.

2.10.2.2 Data Validation/Review

Data validation is the process of screening data and accepting, rejecting, or qualifying it
on the basis of sound criteria. Data validation should occur as soon after data collection
as practical, and be objective in its approach. Analytical data review will be the
responsibility of the laboratory data coordinator. Criteria that may be considered when
reviewing analytical data are:
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Verifying sample data for identifiers, locations, date, and value;

Comparing data to QA objectives for precision, accuracy, and completeness, as
appropriate; and,

Evaluating field duplicates, splits, rinsate and trip blanks for outliers or results
inconsistent with what is expected.
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2.10.2.3 USATHAMA Sample Identification Code

The USATHAMA analytical reporting system uses a six-eharacter identification code to
identify each sample.

The first three characters of this code are alpha and represent the analytical lot code
assigned by the lab and USATHAMA. Each analytical lot has a different set of alpha
characters. For example a set of groundwater samples for metals analysis by ICP would
be designated AAA, while groundwater samples for organic GC/MS analysis would be
designated BBB (multi-analyte methods, such as GC/MS, will have the same alpha
designator for each analytein a single sample).

The second half of the six-eharacter code will be numeric characters that represent the
individual samples within the lot. Total lot size is determined and approved by the
USATHAMA when the analytical method is approved (Le., the third groundwater sample
for metals analysis by ICP would be labeled as AAA003).

2.10.3 Recordkeeping

All project documentation will be maintained by JAYCOR. The main project file will be kept
at the JAYCOR office in Alexandria, VA, in aproject-dedicated file cabinet under the control of
the Program Manager. Documentation of the environmental sampling will be maintained in
BRERl/FS's or CDM FPC's offices, and documentation for the laboratory analytical work will
be maintained by the laboratories in their offices. FPC, BRERl/FS, and ESE will ensure that a
duplicate file is available at JAYCOR's office in Alexandria, Virginia.

2.10.4 Laboratory Notebooks

Laboratory notebooks will be identified with a unique book number and will be assigned to all
analysts in the laboratory. The book number will be assigned and recorded together with the
analyst's name, department, date issued, and expected use of the book, and maintained by the
Sample Management Officer. The log books will be bound and will contain prenumbered pages.

The laboratory notebooks will be maintained by the analyst and reviewed by the department
supervisors on a periodic basis. The information to be recorded in the logbooks will include, but
is not limited .to, all information that would not be reported on data sheets or used to generate
final results. The entries will be in indelible ink, and any corrections will be made by drawing
one line through the incorrect entry, entering the correct information, and initialling and dating
the change.

All laboratory notebooks used in the Rl/FS field work at the IAAP will be delivered to
USATHAMA upon completion of the project.

Each laboratory analytical instrument will be assigned an analytical logbook that will have a
unique book number. The books will be bound, sequentially paginated, and maintained in the
QA Office for distribution. The book number will be assigned and recorded together with the
date, department, laboratory analytical instrument, and analyst. Additional documentation, such
as chromatograms, will be referenced to the log book where appropriate. Any loose sheets of

00012659.91 2-28



paper will be pennanently affixed to the log book. At the end of each day, the analyst will sign
the log book after the last entry has been made.

All analytical run sequences will be recorded in the log book in indelible ink. A single line will
be drawn through mistakes accompanied by the analyst's initials and the date. Logbooks will
be periodically inspected by the QA Office. Completely-filled logbooks will be maintained in
the QA Office. All analytical logbooks used in the RIIFS monitoring program at the lAAP will
be delivered to USATHAMA upon completion of the project.

.2.10.5 Laboratory Data Packages

ESE will supply JAYCOR with a deliverables data package for each method employed in the
project. The data packages will contain sufficient documentation to reconstruct the analysis on
paper. The data packages will be reviewed with the validated data prior to submission to
JAYCOR. A copy of ESE's SOPs for USATHAMA data packet preparation can be found in the
reference document dated February 1992, Master Quality Assurance Plan, which was prepared
by ESE under contract No. DAAA15-87-DO015 for USATHAMA.

The review will include the following topics:

• All dates relevant to a particular sample including: collection, preparation, and
analysis;

• The limits of detection and control for each individual sample; and,

• Comparison of data on instrument printouts with data recorded on work sheets.

The review will also include all laboratory QA/QC data, including:
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All laboratoryIreagent blank data and the relevant dates of preparation and
analysis;

Laboratory duplicate (sample split) data;

All recovery data for matrix, duplicate matrix, and surrogate spikes;

Calibration and tuning data, mass spectra, and mass spectral library searches;

All chain-of-custody forms;

Checking calculations on selected samples; and,

Examination of all papers and notebooks to ensure that all pages are initialed and
dated, have sufficient explanation for the changes, and are legible.
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2.11 INTERNAL QUALITY CONTROL CHECKS

2.11.1 Field QA And QC Samples

Quality Control (QC) samples are samples analyzed for the purpose of assessing the quality of
the sampling effort and of the analytical data. QC samples collected in the field include:
duplicates of field samples; field, rinsate, and trip blanks; and, background (upgradient) samples.

Field QC samples are duplicates and rinsate or trip blank samples analyzed by the contract
laboratory to help the prime contractor and contract laboratory identify and diagnose problems
related to sampling, shipment, and analysis. Duplicate samples are multiple grab samples,
collected separately, that equally represent a medium at a given time and location. A duplicate
is required for calculating precision or the degree of agreement between repeated measurements.
Duplicate or split QC samples are sent to the laboratory blind (Le., not marked as a split or
duplicate sample) and represent approximately five percent of the field samples. The actual QC
duplicates must be selected in the field based on visual or instrument readings indicating the
presence of contaminants. Duplicates are a check on the laboratory's ability to replicate a result;
therefore, it is important that an analyte be present in the sample so that positive results can be
compared. Background or analyte-free samples should not be used as duplicates. Trip blank
samples are samples of analyte-free water that accompany volatile samples from the field to the
laboratory. Rinsate blank samples represent collected final rinse waters following
decontamination to evaluate effectiveness of decontamination procedures. Field blanks will also
be collected and will provide information on ambient conditions, and potential contamination
of sample containers. Blank samples represent approximately five percent of the field samples.
Blanks will be used to assess laboratory induced sample contamination resulting from sample
transportation and shipping or ambient site conditions.

The rinsate and field blanks for the groundwater, soil, and sediment samples will be prepared
from analyte-free HPLC water. Field blanks will also be collected of tap water used in
decontamination. Standard environmental sample containers will be used for all rinse and field
blanks. The analyte-free water (HPLC Ultra Pure), for the rinse and field blanks, will be
purchased from a laboratory supply company. The rinse and the field blanks will be analyzed
for the same analytical parameters as the groundwater, surface water, sediment, or soil samples.

Rinse and field blank containers will be supplied by the laboratory and delivered to the site with
the trip blanks and the containers for the groundwater and soil or sediment samples. The rinse
and field blanks will be prepared during the day of sample collection and transported to the
laboratory at the end of each field day with the groundwater samples and the trip blanks. The
total number of rinse and trip blanks will depend on the total number of days actually spent on
field sampling activities.

The rinse and field blanks will accompany the groundwater samples through handling, shipment
to the laboratory, and sample analysis. Once the rinse and field blanks have been prepared in
the field, they will be handled in the same manner as groundwater samples.

When required by the analytical protocol, additional sample volume for the matrix
spike/duplicate analysis will be collected into the appropriate sample containers at thesame
sample location as the field duplicate, if possible.
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2.11.2 Quality Control Sample Preparation

Blanks and duplicates will be handled and preserved in the same manner as the actual samples.
Bottles and preservative requirements are listed in Exhibit 2-3.

Duplicate samples will be prepared by collecting twice the volume of samples at one location.
As described earlier, the duplicate location will be selected in the field, based on the presence
of contaminants, so positive results can be compared. The sample will be divided into two
separate and complete samples. The actual sample location name will be assigned to one set of
containers and the second set will receive a blind name.

Trip blanks will be 40 ml VOA vials filled with organic-free reagent water and preservatives
(HCL) in the laboratory and shipped to the field with the other sample containers. Trip blanks
will be returned to the lab in coolers with other volatile samples. One trip blank will be sent in
each cooler (containing VOAs) for each shipment of volatile samples.

Rinsate samples will be collected when equipment is used to collect a sample and will be
analyzed for all parameters for which the actual sample was collected. Rinsate samples will be
collected for each type of equipment used.

Rinsate blank samples will be collected by pouring the final organic- and inorganic-free reagent
water equipment rinse into the appropriate containers and preserved in the same manner as the
actual samples (Exhibit 2-3).

Field blank samples will be prepared at the sampling location by pouring reagent-free water into
the appropriate sample containers. Field blanks will be collected for the same parameters as the
actual samples collected at the specific sample location. Field blanks will be preserved and
handled in the same manner as the actual samples.

2.11.3 Laboratory Quality Control Checks

ESE will execute a series of QC checks to ensure a high level of data quality. These QC checks
consist of analyzing method blanks, control spikes, and surrogate-spiked samples. The frequency
and use of these QC checks are discussed in the analytical SOPs, and follow USATHAMA
protocols. Internal QC checks and frequency for laboratory analyses will be consistent with the
applicable SOPs. .

2.11.4 Laboratory Reference Materials

All reference materials and calibration standards used in this program will be prepared and
maintained under the laboratory standards tracking system. This system ensures preparation,
checking, documentation, storage, and disposal of standards according to the specified
procedures and schedules that are appropriate for each analyte of interest. Reference standards
will be required to generate certification data, calibrate instruments, prepare spiking solutions,
and prepare QC samples. These solutions must be of known concentration and purity to achieve
the criteria necessary for validation of analytical results.

Reference standards used to conduct analyses will be either Standard Analytical Reference
Materials (SARMs), interim reference materials (IRMs), or NlST standards. SARMs will be
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obtained from USATHAMA (if available) or from the EPA. Reference materials from the EPA
do not require characterization. For other analytes, IRMs will be obtained from USATHAMA.
IRMs are not as rigorously characterized as SARMs.

If SARMs, IRMs, or NIST standards are unavailable through USATHAMA, the laboratories will
purchase materials from a commercial vendor. The off-the-shelf material must be characterized
for purity and identity before use.

2.12 PERFORMANCE AND SYSTEM AUDITS

2.12.1 Laboratory Performance and Systems Audits

Performance and systems audits will be used to monitor project activities to assure compliance
with the QA objectives and procedures. Audits may be performed by USATHAMA or JAYCOR.
USATHAMA PAM 11-41 Revision No. 0, dated January 1990, describes external and internal
audits as below.

External

External audits are conducted by representatives of the USATHAMA Chemistry Branch or their
representatives. After reviewing the proposed QAPjP, the contractor laboratory may be visited
to discuss any weaknesses in the plan, to evaluate the laboratory's .capability to implement the
plan, and to discuss any discrepancies in the certification documents, etc. During this visit, the
USATHAMA representatives will complete an audit checklist. Copies of the completed checklist
will be provided to the USATHAMA Project Officer, the Contractor Project Manager, the
Contractor Analytical Task Manager, the Contractor QA Coordinator, and the USATHAMA
Chemistry Branch. If deficiencies are of a serious nature, copies may be forwarded to the
procurement contracting officer for official documentation and action. The visit may occur
before analyses of field samples are initiated by the laboratory.

After initiation of the analysis by the contractor laboratory, a USATHAMA representative may
visit the field activities or the laboratory to evaluate the effective implementation of the QAPjP.
Any project related activities may be evaluated during the visit. Any documents or data
required by the QAPjP are eligible for inspection. Any aspect of the internal audit may be
monitored. Findings will be reported to the USATHAMA Project Officer, the Contractor Project
Manager, the Contractor Analytical Task Manager, the Contractor QA Coordinator, and the
USATHAMA Chemistry Branch. Ifdeficiencies are of a serious nature, copies may be forwarded
to the procurement contracting officer for official documentation and action.

Schedulinglcompletion of the visits noted above does not preclude additional visits, as deemed
necessary or desirable.

Internal

Audits of critical functions by the QA staff will include the following:
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• Verification that standards, procedures, records, charts, magnetic tapes, etc., are
properly maintained;
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• Verification that actual practice agrees with written instructions, accomplished
through the use of a systems audit where a selected method is monitored through
all the steps of its performance. This system audit must be accomplished at least
once each quarter if the laboratory effort is long tenn, or once a month if the
laboratory effort is short tenn. Methods must be selected so that all phases of a
laboratory's effort are monitored to include, but not be limited to, sample logging,
chain-of-eustody, sample preparation, standard preparation, extract storage and
analysis, and data reduction;

• Verification that QA records are adequately filed and maintained so as to assure
. protection and retrievability; and,

• Assessment of results of QA sample analyses.

Auditing will consist of observations and notations as to whether approval practices are
followed. A formal audit report comprised of summary findings shall be distributed to the
Project Manager, Analytical Task Leader, and USATHAMA. Deviations will be noted and
discussed with staff member, appropriate management, and with USATHAMA. The audit and
findings, both compliance and noncompliance, must be documented in a bound logbook, or
permanently attached and maintained as part of the QA documentation. The QA office will
maintain by project, a file of audit reports and findings. Copies of the report and findings that
cover more than one project shall be maintained in each project file. At the conclusion of a
project or task order, copies of the QA file shall be transmitted to the USATHAMA Chemistry
Branch, along with the data packages.

2.12.2 Field Audits

During the course of this project a field audit may be conducted by the JAYCOR QA
Coordinator or designate (internal field audit) or by the USATHAMA Chemistry Branch
(external audit).

The results of the field audit will be documented in a written report and noted deficiencies will
be attached with a notice of nonconfonnance (Exhibit 2-4) or an equivalent fonn. The report will
be submitted to the following:

• USATHAMA Project Manager;
• JAYCOR Program Manager;
• JAYCOR Project Manager; and
• Field Team Leader.

If a deficiency was noted and a corrective action is required, the person responsible for
implementing the action will be listed in the nonconfonnance report (used only for field audits).
The auditor will be notified of the corrective action, by the named person, within 10 days of the
date of the nonconfonnance report. .
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2.12.3 OFFICE AUDITS

During the course of the project an office audit may be conducted by the JAYCOR QA Coordinator
or designate (internal office audit) or by the USATHAMA Chemistry Branch (external audit).

The office audit will focus on verifying that OA records are adequately filed and maintained so as
to assure protection and retrievability. The results of the office audit will be documented in a
written report and noted deficiencies will be attached with a Notice of Nonconformance (Exhibit
2-4) or an equlvalent form. The form will have the same distribution as the field audit.

2.13 PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES

2.13~1 Field Equipment Preventive Maintenance Procedures and Schedules

All field instruments will be maintained in such a way that ensures that measurements taken are
of optimal quality. The SOPs for maintenance and the manufacturer's equlpment manuals are
contained in Appendix F.

2.13.2 Laboratory Instruments and Preventive Maintenance Procedures and Schedules

ESE's SOPs and QAPjP detail proper procedures and schedules for maintaining laboratory
instruments.

2.14 PROCEDURES TO ACCESS PRECISION, ACCURACY, AND COMPLETENESS

2.14.1 Reporting Precision, Accuracy, and Completeness

This section presents the routine procedures for calculating precision, accuracy, and completeness.
Overall guidance will be obtained from "Calculation of Precision, Bias, and Method Detection Limit
for Chemical and Physical Measurement," 30 March 1984, which was authored by EPA's Quality
Assurance Management and Special Studies Staff. .

• Precision
Precision will be estimated by the analysis of replicate samples and will be
expressed (if three or more values are determined) as the standard deviation,
which is determined according to the following equation:

S=~L(X-X)2
n - 1

where
S =
X =
!!. =
X =
:L =

Standard deviation
Individual measurement result
Number of measurements
Arithmetic mean of replicate measurements
Summation for all X
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Relative'standard deviation may also be reported. If so, it will be calculated as
follows:

where
RSD

s
x

RSD = (100) • ..!.
x

= Relative standard deviation, expressed in percent
= Standard deviation
= Arithmetic mean of replicate measurements
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EXHIBIT 2-4 NOTICE OF NONCONFORMANCE

Site Name: _

Work Order No.:

Deficiencies Found:

Corrective Action Requestor & Date:

Responsible for Action:

QA Manager's Approval:

Corrective Actions Taken:

Date Actions Completed:

Responsible for Actions:

Accepted by Requestor:

Accepted by QA Manager:
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Precision will be estimated by calculation of relative percent difference (relative
range) if only two values are determined using the following equation:

RPD = ODD) • (01 - D2)
(Dl + D2)/2

where
RPD = Relative percent difference
Dl = Larger of the two observed values
D2 = Smaller of the two observed values

• Accuracy
Accuracy is estimated from the analysis of QA samples whose true values are
known, or from surrogate or matrix spike recoveries. Accuracy will be expressed
as percent recovery and estimated by standard USATHAMA formulas.

• Completeness
Completeness will be reported as the percentage of all measurements whose results
are judged to be valid. The folloWing formula will be used to estimate
completeness:

C = 100.00.
(T)

where
C = Percent completeness
V = Number of measurements judged valid
T = Total number of measurements

2.14.2 Control Charts

Accuracy, precision, and sensitivity are specified in the certified methods for organic and inorganic
analytes. Method accuracy, precision, and sensitivity are experimentally determined during the
certification process. Analysis of the samples for the organic and inorganic analytes will utilize the
USATHAMA specified quality assurance protocois. The organic and inorganic quality control limits
are developed during the method certification process. The laboratory then demonstrates the ability
to meet the control limits established during certification by analyzing daily QC samples.

These daily QA samples areprepared by adding a known quantity of the analytes of interest to a
known volume of standard water or standard soil. The number of daily QC samples and the
concentration levels are defined in the certified method. .

The results of the daily QC sample analysis are plotted onto control charts using software supplied
by USATHAMA. The control charts are used to monitor precision and accuracy of routine analysis.
These control charts (along with a discussion of trends and outCof-eontrol situations) are submitted
to USATHAMA for approval within five working days after completion of the analytical run, before
data from environmental samples are allowed into the database. A copy of ESE's SOPs for
analytical data entry into the IRDMIS system can be found in their Master Quality Assurance Plan,
with which the cover page for this document can be found in Appendix H.
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•
2.15 CORRECTIVE ACTIONS

2.15.1 Field and Office Activities

One important aspect of a QA program is to maintain a technical staff that is aware of QA
procedures and requirements. In addition to audits for checking and reporting on QA, the project's
technical staff should also be capable of reporting deficiencies.

All technical staff will be responsible for reporting all suspected technical nonconformances by
initiating a nonconformance report of any issued deliverable or document. The QA Coordinator will
be responsible for ensuring that corrective actions for nonconformances are implemented by'

• Evaluating all reported nonconformances;

• Controlling additional work on nonconforming items;

• Determining disposition or action to be taken;

• Maintaining a log on nonconformances;

• Reviewing nonconformance reports;

• Evaluating disposition or actions taken; and,

• Ensuring nonconformance reports are included in the final site documentation in document
control.

Any staff member who discovers or suspects a nonconformance, which is an identified or suspected
deficiency in an approved document or procedure, will be responsible for initiating a
nonconformance report.

The Field Team Manager will be responsible for carrying out corrective actions, as initiated by the
QA Coordinator. The Field Team Manager will evaluate each nonconformance report and will
provide a disposition by checking the appropriate box and describing the action to be taken. The
Field Team Manager will also ensure that no additional work that depends on the nonconforming
activity will be performed,until the nonconformance report is corrected.

If a deficiency has been found, the auditor will be notified of the selected corrective action when
the nonconformance report is returned.

When the corrective astion described in the nonconformance report is approved, or if no action is
required, the audit is complete. To complete an audit, the auditor will complete and submit to the
Program Manager, an audit completion notice (Exhibit 2-5). This notice will indicate the completion
of the audit, the identified deficiencies, corrective action taken, follow-up reviews of the corrective
actions, and final recommendations concerning continued operation.
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2.15.2 Laboratory Activities

The laboratory has SOPs for corrective action protocols that are consistent with USATHAMA
requirements. Corrective action will be implemented if unsatisfactory performance and/or system
audit results are recorded. Corrective action will also be implemented if the results of a data
assessment or internal QC check warrants such action. For either immediate or long-term corrective
actions, laboratory corrective action steps comprising a closed-loop corrective action system are as
follows:

• Definition of the problem;

• Assignment of responsibility for investigation of the problem;

• Investigation and determination of the cause including:
Calculations check;
Sample reanalysis;
Standard check; and,
System calibration check.

• Determination of a corrective action to eliminate the problem;

• Assignment and acceptance of responsibility for implementing the corrective action;

• Establishment of effectiveness of the corrective action and implement the correction; and,

• Verification that the corrective action has eliminated the problem.

Depending on the nature of the problem, the corrective action employed will be formal or informal.
In either case, occurrence of the problem, corrective action employed, and verification will be
documented.

The auditor who inspected the lab work and generated the report documenting any deficiencies will
be responsible for assuring the required corrective action has been performed.

Should analytical systems be shown to be unsatisfactory, a corrective action will be implemented.
All data shall be reviewed and corrective actions shall be taken prior to transmittal to USATHAMA.
These actions will be undertaken within the contractually required time limit. A copy of a
corrective action report can be found in ESE's SOPs for analytical data entry into the IRDMIS
system (Appendix G).

Corrective action will be required when work does not conform with pro~ect requirements or work
procedures specified. Nonconformance activities will be documented in a report that will include
the follOWing:

• Names of individuals identifying the nonconformance;

• Description of the .nonconformance;
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• Any required approval signatures;

• Development of an appropriate corrective action;

• The corrective action or explanation for not initiating a corrective action; and,

• A schedule for implementation and completion of the corrective action.

2.15.3 Out-Of-Control Conditions

Couective actions and data assessment and validation results. will be documented by the
laboratory, consistent with the applicable certified method and the 1990 USATHAMA Quality
Assurance Program. ESE will maintain comprehensive records of the actions to provide evidence
of the QA activity. Any indication of an out-of-eontrol condition in the laboratory must be
evaluated and corrected. The corrective actions will be fully documented in the laboratory records.
The laboratory will submit a narrative each time a method is used for sample analysis. The
narrative will describe any QA problems encountered during the analysis and any corrective actions
taken by ESE to bring the condition under control. A corrective action report will be submitted
with the data package.

2.16 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The results of inspections, audits, summaries of problems, and corrective action requests will be
reported to USATHAMA as they become available.

Reports for the lAAP RI/FS will include a separate QA section that documents the QA/QC
activities that lend support to the credibility of the data and the validity of the conclusions.

The QA section will include the following items, as appropriate:

• Changes to procedures outlined in this QAPjP;

• Limitations or constraints on the applicability of the data;

• The status of QA/QC programs, accomplishments, and corrective actions;

• Results of technical systems and/or performance evaluation QA audits; and,

• Assessments of data quality in terms of precision, accuracy, completeness, method
detection limit, representativeness, and comparability.
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.EXHIBIT 2-5 AUDIT COMPLETION NOTICE

Site Name: ~ ~ _

Work Order No.:

Auditors: _~ ~ _

Audit Date:

Type & Purpose: ~ _

Audit Summary:

Deficiencies Found: ~ _

Corrective Actions Taken:

Recommendations:

Auditor:

QA Manager:

(Signature)

(Signature)
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APPENDIX A
FIELD SAMPLING PROCEDURES

Field personnel will fill all sample containers using the following precautions:

• New gloves will be worn at each sample location.

• The sampler will not lay the cap down or touch the inside of the cap.

• The inside of the bottle will not come in contact with anything other than the
sample (or preservative, if applicable).

• Water sample containers will be rinsed three times with sample location water
prior to filling the sample containers.

• After the sample volume is placed into the container, the cap will be replaced
carefully.

• Sample equipment will be decontaminated between sample locations.

• For volatile organic analysis, the bottles will be filled in a manner to minimize
aeration of the samples so that no headspace exists in the container.

Following the collection of samples, containers will be placed in a cooler WC) and the sample
custody documentation and shipping procedures will be completed as outlined in Appendix F.

A.l SURFACE SOIL SAMPLING

This following procedures establish a uniform method for the collection of surficial soil samples.

•

•

•

•
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All sampling equipment must be made of inert and nonreactive material (i.e.,
stainless-steel, Teflon, glass), and if not disposable, must be cleaned before each
use. Appendix B outlines decontamination procedures to be utilized.

When carrying sampling equipment to sample location, be sure all equipment
rests on plastic sheeting next to sample location. Utilize an HNu, OVA, or similar
instrument to detect any organic vapors being emitted during excavation.

Scoop soil at sample location into sample jars via a stainless-steel scoop using the
surface scrape method. Surface sampling is limited to the top six inches. It
should be noted that soil collected for OVA should be agitated and aerated as
little as possible prior to sealing the sampling jar. If the sample is to be
composited, the excavated soil will be deposited into a stainless-steel bucket (or
equivalent), homogenized, and then transferred to the sample containers.

Rocks, stones, sands, and sticks will be avoided when sampling.
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A.2 SUBSURFACE SOIL SAMPLING

A.2.1 Hand Auger Sampling

The following procedures establish a unifonn method for the collection of subsurface hand auger
soil samples.

• All sampling equipment must be made of inert and nonreactive material, and if
not disposable, must be cleaned before each use. The decontamination
procedures are outlined in Appendix B.

• Carry sampling equipment to sample location and begin boring a sample hole
utilizing a stainless-steel auger. Be sure all equipment rests on plastic sheeting
next to sample location. Utilize a HNU or OVA or similar instrument to detect
any organic vapors being emitted during excavation.

• When the desired depth is reached, the excavated soil will be dumped from the
auger into a stainless-steel bucket (or equivalent), homogenized, and then
transferred to the sample containers via a stainless-steel scoop either for a grab
or a composite sample. Soil collected for OVA will be agitated and aerated as
little as possible prior to sealing the sample jar.

• Rocks, stones, sand, and sticks will be avoided during sampling.

• Extension rods can be added as needed to complete the exploration.

A.2.2 Split-Spoon Bore Sampling

The following procedures establish a unifonn method for the collection of subsurface bore
samples.

•

•

•
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All sampling equipment must be made of inert and nonreactive material, and if
not disposable, must be cleaned before each use. The decontamination
procedures are outlined in Appendix B.

Sampling equipment shall be transported to the sample location and work will
begin by boring a sample hole utilizing a hollow-stem auger method of drilling.
Be sure all sampling equipment rests on plastic sheeting next to sample location.
Utilize a HNU or OVA or similar instrument to detect any organic vapors being
emitted during drilling operations.

When the desired depth is reached, soil samples will be obtained through the
hollow stem of the augers with a split-spoon sampler. The split-spoon method
to be used to collect samples will be the Standard Penetration Test (ASTM 0
1586). This method consists of an 18-inch or 24-inch sampler being driven into
the soil by dropping a 140-pound weight (also known as a hammer) a distance
of 30 inches. The number of blows of the hammer needed to drive the sampler
six inches in penetration will be recorded onto the boring logs by the supervising
geologist. An organic vapor analyzer (OVA) will be used to scan drill cuttings
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and split-spoon samples for soil vapors (Appendix F). The use of the OVA and
visual observations, will be used to make a field determination as to the presence
of contamination in the subsurface. If contamination is apparent, continuous
split-spoons will be obtained for the entire depth of the boring. If there is no
apparent contamination, split-spoon samples will be obtained in five-foot intervals
or in stated sampling intervals according to the FSP. All the soil samples
obtained during the advancement of the borings will be labeled and stored in
accordance with stated requirements. All samples will be homogenized, and then
transferred to the sample containers via a stainless-steel scoop either for a grab
or a composite sample..Soil collected for head space analysis will be agitated and
aerated as little as possible prior to sealing the sample jar.

• Rocks, stones, sand, and sticks will be avoided during sampling.

A.3 GROUNDWATER SAMPLING

Temperature, specific conductance, and pH shall be measured each time a well is sampled. This
information will be obtained during the purging process. The measurements for these
parameters prior to sampling shall be considered the measurement of record for the well.
Methodology for obtaining these field measurements is given in Appendix C.

When sampling for more than one parameter, the preferred order of sample collection is as
follows:

1. Volatile organics (VOA)
2. Purgeable organic carbon (POC)
3. Purgeable organic halogens (POX)
4. Total organic halogens (TOX)
5. Total organic carbon (TOC)
6. Extractable organics
7. Explosives
8. Total metals

9. Dissolved metals
10. Phenols
11. Cyanide
12. Sulfate and Chloride
13. Turbidity
14. Nitrate and Ammonia
15. Radionuclides

For filtered groundwater samples the following filtration procedures and preservation should
be used. The filter used should be a cellulose-based membrane filter of 0.45 micron nominal

.pore size. Samples must be filtered immediately after their collection to minimize changes in
the concentration of the substances of interest. Samples are only passed through the filtration
apparatus once, they are not to be passed through repeatedly until they are free of turbidity.
Samples are then preserved immediately with undiluted ultrapure HN03 and the pH checked
to ensure proper pH has been attained. After the addition of HN03 for water samples for metals
analysis, samples will be spot-checked with pH paper to assure that the pH is <2. No samples
for cyanide, conventional parameters, or organics may be filtered in this manner. All paperwork
accompanying the samples to the laboratory should clearly state that the Samples have been field
filtered, in order to avoid a second filtration at the lab.

A.3.1 Bailer

This follOWing procedures establish a uniform method for the purging of a well and the
collection of groundwater samples via the use of a bailer.
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• All sampling equipment must be made of inert and nonreactive material and if
not disposable, must be cleaned before each use. The decontamination
procedures are outlined in Appendix B.

• Carry sampling equipment to the sample location. Be sure all equipment rests on
plastic sheeting next to the well. Remove the well cap and utilize the HNU or
OVA (or equivalent) to detect any organic vapors.

• Temperature, pH, and specific conductivity will be measured before any purging
of the monitoring wells. The water level will be measured first, using the
procedures detailed below. Asample will be returned with a bailer, transferred
to a clean four-ounce wide-mouthed jar, and, appropriate field measurements
recorded.

• To obtain a representative sample of the groundwater, stagnant water in the well
will first be purged (five well volumes). In order to calculate the standing water
present in the well, total well depth and depth to groundwater measurements will
be made prior to purging. All groundwater level measurements will be made in
reference to an established reference point on the well casing. Measuring the
groundwater depth will be accomplished by utilizing an electronic water-level
indicator. The water-level indicator is powered with flashlight batteries and the
closing of the circuit by immersion in water is registered on a millimeter and a
buzzer will signal the water contact.

The sounder cable will be lowered slowly into the well until water contact
is indicated by a buzz. The cable will be raised a few inches out of the
water (determined by the termination of the buzz) and again lowered
slowly into the water to obtain a more precise measurement. The depth
measurement will be taken from the reference point on the well casing.
The cable will be raised and relowered one more time to confirm the
original measurement. The depth ofwell measurement will be obtained
by lowering the cable until the weighted end rests on the bottom of the
well.

Review well log for construction, size, and well depth. Utilizing the
groundwater level and depth of well measurements, calculate the volume
of standing water in the well and sand pack using the following method.

• Calculate purge volume

Note: USACE well-purging procedures specify including the volume of
water in the filter (sand) pack in purge volume calculations. To prevent
purging an unnecessarily large volume of water, the following procedure
should be used.

Calculate height of water column using water level and construction data..
Also using construction data, calculate volume of one casing plus filter
pack volume (i.e., one purge volume) using the following formula:
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Because the water contained in the sand pack will be used in the calculations, the
following steps must be taken:

Calculate the total volume of the saturated portion of the borehole. Use
the radius of the overall bore hole (sand pack plus well casing) for the
calculation. This is Volume A.

Calculate the total volume of the well casing. Use the radius of the well
casing for the calculation. This is Volume B.

- Determine the volume of the saturated portion of the sand (filter) pack.
This is done by subtracting Volume B from A and multiplying the result
by a porosity factor of 0.35. This will be Volume C, the sand pack
volume:

(Volume A - Volume B).35 =Volume C (sand pack volume)

Add Volume Band C to produce volume of water for one filter (sand)
pack and well casing. That is:

Volume B + Volume C = Volume D, the filter pack and casing volume.
Record calculations and purge volume (Volume D) in log book.

If well construction details are not available, the samplers will make an
estimate based on volume determined for similar wells located on the site.

• Before sampling begins, five well volumes will be purged from the well by
lowering the bailer into the top of the standing water column. The samples will
assure that the bailer has been properly decontaminated between well sites. Field
measurements will be taken during the purging process. These measurements
will be stabilized over three readings prior to initiating the sample collection. If
the bailer is used at additional sample locations, it will undergo decontamination
as described in Appendix B: .

• After the wells have been purged, the temperature, pH, and specific conductivity
will be remeasured, in accordance with the procedures detailed above.

• Upon completion of field measurements, sampling will begin. A stainless-steel
or Teflon bottom-loading bailer will be lowered on stainless-steel wire or nylon
rope. When nylon rope is used, a stainless-steel leader will be used between the
bailer and the rope so that only inert materials enter the well water.

• All water removed from the monitoring wells will be containerized and labeled until laboratory analysis is completed.
Final disposition of the water will be based on the laboratory results.
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The bailer should be completely lowered into the water column to collect
the sample. If a sample from a specific depth is required, a double check
valve bailer or a kemmerer sampler will be lowered to the specific depth
to collect a discrete sample. Triple rinse all sample containers with well
water prior to collecting the actual sample. If applicable, the containers
used for VOA analysis will be filled first by slowly filling the vial to the
top with no head space present. Ultimately, the entire bailer volume
should be split between the containers to be filled.

Submersible Pump

The following procedures establish a uniform method for using a submersible pump for purging
the well and a bailer for sample collection.

•

•

•

•

•
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All sampling apparatus must be made of inert and nonreactive material, and if
not disposable, must be cleaned before each use. The decontamination procedure
for the pump (if not dedicated to the well) will include running water from a
municipal water supply through the pump and tubing to flush the system, then
rinsing the external surface area of the pump and tubing with distilled water.
The bailer will undergo the decontamination procedures outlined in Appendix B.

Sampling equipment will be carried to the sample location. All equipment will
rest on plastic sheeting next to the well. The well cap will be removed and an
HNu, OVA, or similar instrument will be utilized to detect any organic vapors.

Use an electronic water-level indicator device to measure the water depth and
then the well depth (as described previously). Calculate the volume of standing
water in the well as previously described. It is also important to consider the
depth from which the pump is.capable of pumping and then to choose the proper
pump accordingly.

Five well volumes will be purged from the well before sampling begins, by
lowering the pump into the top of the standing water column. If the pump rate
exceeds the recovery rate of the well, the pump will have· to be lowered to
accommodate the drawdown. To determine the flow rate of the submersible
pump, fill a container of known volume with water from the well and, at the
same time, determine the length of time required to do so. Thus, the length of
time necessary to purge the well can be determined. (If a small amount of water
is to be purged, a container of known volume can be filled with the required
volume and the flow rate need not be determined). If the well runs dry before
purging is completed, the well will be given time to recover then the samples will
be collected.

Upon completion of the purging activities, sampling will begin through the use
of a bailer as described previously. Triple rinse all sample containers with well
water prior to collecting the actual sample (filtered water for filtered samples,
unfiltered water for unfiltered samples). VOA containers will be collected first.
Ultimately, the entire bailer volume will be split between the containers to be
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filled. When the bailer is lowered, care will be taken to avoid excessive agitation
of the water column.

A.4 SURFACE WATER SAMPLING

The following procedures describe how to obtain surface water samples from surface water
bodies (I.e., streams, ponds, and lakes).

• All sampling equipment will be made of inert and nonreactive material, and if not
disposable, will be cleaned before each use. The decontamination procedures are
given in Appendix B.

• Carry sampling equipment to the sample location. Be sure all equipment rests on
plastic sheeting next to the sample location.

• For stream sampling, the farthest downstream sample location will be sampled
.first. All sample containers will be triple rinsed with the surface water prior to
sample collection. The mouth of the sample container will be oriented upstream,
while the sampling personnel stand downstream so as not to disturb any
sediment that could potentially contaminate the sample.

• For larger bodies of surface water (I.e., lakes), samples will be collected near the
shore unless boats are feasible and permitted. Samples from shallow depths will
be collected by submerging the sample container. Samples from nonshallow
depths will be collected using a point-source bailer.

• All surface water samples will be collected before sediment samples to avoid
excess suspended particles from the sediment sampling locations.

A.S SEDIMENT SAMPLING

The following procedures establish a uniform method for the collection of sediment samples,
which are samples taken of the solid matter that exists below the liquid phase of a sample
medium.
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•

•

•

All sampling equipment will be made of inert and nonreactive material, and if not
disposable, will be cleaned before each use. The decontamination procedures are
outlined in Appendix B.

Carry sampling equipment to the sample location. Be sure all equipment rests on
plastic sheeting next to the sample location.

The farthest downstream sample location will be sampled first. Sediment samples
collected in upstream and downstream locations will be obtained in areas of
similar environment, and whenever possible, will be obtained from slow-moving
pool areas. In addition, sediment samples will be collected at approximately the
same location as the associated aqueous sample. Aqueous samples will be
obtained first to avoid excess suspended particles from the sediment sampling
operations. To avoid the disturbance of the sampling area, sample locations in
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streams and other waterbodies will always be approached from the downstream
side.

• Scoop sediment at the sample location into the sample jars via a stainless-steel
scoop. Sediment sample jars will be tripled rinsed with the surface water from
the appropriate location prior to collecting the sediment sample. If multiple
aliquots are required, all aliquots (except VOA aliquot) will be placed in a
stainless-steel bucket and mixed thoroughly before placement into sample
containers. Sediment samples will consist of the top one to two inches of
material. Sediment VOA samples will be packed as full as possible.

• When sampling, rocks, stones, sand, sticks, etc., will be avoided.

A.6 RECORDKEEPING

All notebooks will be bound and contain sequentially-numbered pages. Any documentation
sheets that were originally loose will be permanently affixed to the notebook, if included as part
of the entries.

All entries will be made in ink and the entries on each page will be dated and signed.
Corrections will be made by drawing a single line through the incorrect entry, entering the
correction, and initialing and dating the entry.

Sampling notebooks will be kept in an installation-specific notebook indicating:

• Name of the installation;
.. Date and th"lle of sampling event;
• Site information to uniquely identify sampling locations;
• Unique sequential field identification number for each sample;
• Matrix being sampled;
• Method of sampling to include filtering, if applicable;
• Sampling depth;
• Number of samples taken;
• Temperature, pH, and conductivity of well water when sampling;
• Groundwater height measurements and calculations to determine standing

volume in a well;
• Volume of water removed from a well during purging;
• Preservatives added to samples;
• Analytes for which samples were taken;
• Observations that may affect the validity of the results;
• Number of shipping containers and samples shipped;
• Date of shipping; and,
• Printed name and signature of the sampler.
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APPENDIXB
DECONTAMINATION PROCEDURES

B.l STANDARD OPERATING PROCEDURES

. Decontamination involves the orderly and controlled removal of contaminants. Standard
decontamination sequences are presented in Table B-1 for Level D. All site personnel should
minimize contact with contaminants in order to minimize the need for extensive
decontamination. All water (rinse and distilled) will be dispensed using plastic spray bottles and
stainless steel tubs.

Table B-1 Level D Decontamination

Step I - Gross wash;
Step 2 - Alconox wash;
Step 3 - Detailed scrub;
Step 4 - Gross rinse with approved nonchlorinated water;
Step 5 - First rinse with distilled water;
Step 6 - Final rinse with distilled water; and,
Step 7 - Air dry.

B.2 DECONTAMINATION SITE LOCATION AND FINAL RINSE SAMPLES

The decontamination process must not contribute to the possibility of cross-contamination
between sample points. After USATHAMA approval of analysis results, water used during the
decontamination process will be from Well 4, Yard J. Decontamination stations will be set up
on each site and all decontamination will be accomplished on site. Decontamination fluids will
be containerized, labeled, and left on site pending final disposition. Equipment rinsate samples
(consisting of the final de-ionized water rinse) will be collected and shipped daily to the
laboratory for analyses.

B.3 LEVELS OF DECONTAMINATION PROTECTION REQUIRED

The level of protection required for personnel assisting with decontamination will be Level D.
The HSO is responsible for monitoring decontamination procedures and determining their
effectiveness. .

B.4 EQUIPMENT DECONTAMINATION

Sampling equipment will be decontaminated after each sample is taken. Table B-1 provided the
sequence of decontamination steps reqUired for equipment that will be decontaminated after
each sampling event. Site personnel will wear splash protection while decontaminating
equipment (Tyvek, eye protection, and nitrile gloves). Personnel will stand up-wind of
decontamination area while decontaminating equipment in order to minimize exposure to
overspray. Plastic sheeting will be laid down to cover all of the decontamination area. A
thorough wash and rinse of equipment will be done, but wash and rinse water will be limited
as much as possible in order to minimize the amount of decontamination water to be contained
in drums.
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B.5 DISPOSITION OF DECONTAMINATION WASTES

Investigation Derived Wastes (IDW) consists of purge water from monitoring wells and
piezometers decontamination fluids resulting from equipment washing, and site-derived
expenditures such as Tyveks, bailers, rope, used surgical and nitrile gloves, etc. All IDW is
considered to be potentially hazardous and will be disposed of accordingly.

Purge water will be containerized at the well head in a clean, 55-gallon poly drum. The drum
will remain in place until Phase I tasks are completed and will be clearly labeled as potentially
hazardous waste. After Phase I tasks have been completed, the drums of purge water will be
transported by the IAAPContractor Operator to one of the active production lines, where it will
be introduced into the waste stream, treated through the settling tanks and disposed through
the. facUity's carbon filter treatment system for removal of any explosives that might be present.
The drums will be triple-rinsed and the rinse water also will be disposed through the carbon
filter treatment system.

Gross soil contamination will be scraped from equipment before the initial decontamination
wash. Decontamination fluids will be minimized by utilizing spray rinses. All decontamination
fluids will be containerized in clean, 55-gallon poly drums and accumulated for the duration of
the Phase I field sampling effort. The drums will be clearly labeled as potentially contaminated
hazardous waste. After Phase I tasks are completed, the drums of decontamination fluids will
be transported by the IAAP Contractor Operator to one of the active production lines where it
will be introduced into the waste stream, treated through the settling tanks, and disposed
through the carbon filter treatment system for removal of any explosives that might be present.
The drums will be triple-rinsed and the rinse water also will be disposed through the carbon
filter treatment system.

All expendables will be decontaminated using the same procedures as for equipment
decontamination. Decontaminated expendables will be double-bagged and accumulated for the
duration of the Phase I field sampling effort. The bags will be clearly labeled as potentially
hazardous solid waste. After Phase I tasks have been completed, the solid wastes will be
transported by the IAAP Contractor Operator to the Contaminated Waste Processor for
incineration.
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APPENDIX C
FIELD MEASUREMENTS

A spare sample jar will be utilized to collect a water aliquot for field measurements, which will
consist of pH, temperature, and specific conductance for groundwater samples and will consist
of pH, temperature, specific conductance, oxidation reduction potentials, and dissolved oxygen
for surface water samples.

Operation, calibration, and maintenance for each piece of equipment will be dictated by the
instructions given in each manufacturer's operating manual. Appendix F contains copies of the
equipment manuals used for this project and will be updated throughout the project as
necessary.

The probes of all instruments will be rinsed with distilled water prior to, and after, taking any
measurements.

C.l TEMPERATURE

The temperature will be measured using a mercury-filled thermometer. The temperature
measuring device will be allowed enough time to equilibrate to outside temperature when
removed from a field vehicle. The temperature probe will be used to swirl the water in the
beaker. The temperature reading will be taken when the mercury volume stabilizes.

C.2 pH

The sample pH is determined electrochemically using either a glass electrode, in combination
with a reference potential, or a combination electrode and a pH meter. The equipment manuals
will be followed for the calibration and operation procedures (Appendix F).

•

•

•

•

•

•
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Allow the meter to equilibrate to ambient temperature when removed from a field
vehicle.

The meter!electrode system will be buffered at two points that bracket the
expected pH of the samples and that are approximately three pH units or more
apart. Approximate pH values will be obtained by using multirange pH paper,
if historical data is absent.

Thoroughly rinse the electrode with distilled water.

Swirl the electrode at a constant rate until the meter reading reaches equilibrium.
The rate of the stirring used should minimize the air transfer rate at the air-water
interface of the sample.

Note and record sample pH.

When the meter is moved to another sampling location, recheck the meter
calibration by inserting the probe into the pH seven buffer and repeat the above
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procedures. Specific calibration procedures referenced in the equipment manual
will be followed.

The accuracy is ±.Ol pH for this instrument.

C.3 SPECIFIC CONDUCTANCE

The specific conductance of a sample is measured by use of a self-contained conductivity meter,
such as a Wheatstone bridge-type (or equivalent). The meter will be calibrated and operated in
accordance with the manufacturer's instructions (Appendix 8. .

C.4 OXIDATION·REDUCTION POTENTIALS WITH METALLIC ELECTRODES

Oxidation-reduction potential (ORP) measurements are useful for monitoring chemical reactions,
quantitative determination of ions or determining the oxidizing or reducing properties of
solutions.

An ORP measurement is made using the millivolt mode of a pH meter. Thus by substituting
a metallic electrode for the pH glass electrode, many other ions besides the hydrogen ion can
be detected with the same pH meter.

The pH meter will be calibrated and operated in accordance with the manufacturer's instructions
(Appendix F). The oxidation-potential methodology to be used in IAAP can be found in
Appendix L.

C.S DISSOLVED OXYGEN

The dissolved oxygen of a sample is measured by the use of a self-contained dissolved oxygen
meter, such as the YSI Dissolved Oxygen Meter. The meter will be calibrated and operated in
accordance with the manufacturer's instructions (AppendiX F).
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APPENDIX D
FIELD INSTRUMENT CALIBRATION PROCEDURES

Instruments used for field activities (HNu, OVA, pH meter, etc.) will be calibrated in accordance
to specified parameters outlined by the manufacturers (Appendix F). A daily calibration log for
the field instrumentation will be completed and maintained at the on-site field office.

Whenever possible, calibration standards will be traceable to EPA's National Institute of
Standards and Technology (NIST) or other nationally-recognized standards. The source, lot
numbers, receipt preparation, or expiration dates will be entered in standard logbooks or other
documents.
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APPENDIX E
SAMPLE CUSTODY DOCUMENTATION

AND SHIPPING PROCEDURES

Samples collected during the RI must have their possession traceable from the time the samples
are collected until their derived data are reported. To maintain and document sample
possession, sample custody procedures are followed. All paperwork associated with sample
custody will be retained by JAYCOR unless USATHAMA requests a transfer upon completion
of the contract.

A sample is under custody if:

• In your possession;

• In your view after being in your possession;

• In your possession and you locked it up; and,

• In a designated secure area.

E.1 CHAIN-OF-CUSTODY RECORD

The following procedures establish a method for maintaining custody of samples through use
of a Chain-of-Custody Record (Exhibit E-1). This procedure will be followed for all samples
collected or accepted.

Field Custody

• Collect only the number of samples needed to represent the sampled media. To
the extent possible, determine the quantity, types, and sample locations prior to
the actual field work. As few people as possible should handle samples.

• The field sampler is personally responsible for the care and custody of the
samples collected until they are properly transferred or dispatched.

• Sample tags shall be completed for each sample using waterproof ink. Clear
acetate tape will be placed over each label.

• The Field Team Leader determines whether proper custody procedures were
followed during the field work and decides if additional samples are required.

Transfer of Custody and Shipment

00012659.91

• Samples are accompanied by a Chain-of-Custody Record. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date,
and indicate the time. This record documents sample custody transfer from the
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sampler, often through another person, to the analyst in the appropriate·
laboratory.

• Samples will be packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with a separate custody record accompanying
each shipment.

• All shipments will be accompanied by the Chain-of-Custody Record identifying
its contents. The original record will accompany the shipment, and a copy will
be retained by the Field Team Leader. Freight bilis will also be retained by the
Field Team Leader as part of the permanent documentation.

Procedures for Completing Chain-of-Custody Record

00012659.91

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Space 1 will be completed with the project number (#2659).

Space 2 will be completed with the name of the installation (lAAP).

Space 3 will be completed with the name of the laboratory (ESE).

Space 4 will be completed with the field office phone number.

Space 5 is the pre-printed chain-of-eustody record number.

Space 6 will contain the initials of the person completing the chain-oi-custody
form.

Space 7 will be completed with the date and military time of the collected sample.

Space 8 will be completed with the site number (i.e. at).

Space 9 will be completed with the sample number (i.e. SA-aI-at).

Space 10 will contain information about the preservatives used in the samples (i.e.
HC], HNO" etc.)

Space 11 will be completed with the sample technique used.

Space 12 will contain the depth at which the sample was collected.

Space 13 will contain the number of bottles collected for the appropriate
parameter.

Space 14 will contain the total number of bottles entered in Space 13.

Space 15 will contain any remarks as necessary (i.e. indication of extra volume for
a matrix spike, equipment blank, etc.).

Space 16 & 17 will be completed with the date and signature of the person
responsible for relinquishing the samples.

Space 18 & 19 will be completed with the carrier name and airbill number,
respectively.
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. EXHIBIT E·l CHAIN·OF·CUSTODY RECORD
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E.2 SAMPLE LABELS

The following procedures establish a method for the control of laboratory samples through the
use of sample labels, which will be used for all samples collected or accepted.

• All sample labels will be securely attached to the sample bottle and taped over
with clear acetate tape.

• One label will be completed for each sample container collected. Each label
(Exhibit E-2) will be completed as follows.

Space 1 will be completed with the client name (USATHAMA).
Space 2 will be completed with the sample description (Le., soil or water).
Spaces 3A and 3B will be completed with the time and date the sample
was collected.
Space 4 will be completed with the sampler's name.
Space 5 will be completed with the type of analysis requested.
Space 6 will indicate whether or not preservatives were used.

EXHIBIT E·2 SAMPLE LABEL

1901 N. Beauregard St..Suite 503 • Alexandria. VA 22311-1703

Received: ___
Time: 3b

____ HN03 --- H2S0
4

HCl Other ----------

2

NaOH Acetone Rinse
~

Client: 1
Sample Descr.iption:
Date Collected: -"3a=-- __
Collected By: 4
Analysis: 5
Preservatives: None

E-3 SAMPLE SHIPPING

The following procedures establish a uniform method for sample packaging and shipping.

A Custody Seal (a tape-like seal) is part of the chain-of-custody process and is used to prevent
tampering with samples after they have been collected and have been packed for shipping. The
sampler will place a custody seal around the cap of the individual sample container, which will
indicate tampering if removed. This procedure will be employed for all samples that are
shipped.
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• Sample bottles (with labels) will be placed inside plastic bags, with one bottle per
bag. When packaging VOAbottles, two bottles will be placed in one bag, which
will then be sealed.

• For low concentration samples, each bag will be placed slightly apart into the
cooler and the remainder of the cooler will be filled with vermiculite. Ice will be
placed in the cooler to maintain a sample temperature of approximately 4°C.

• For medium concentration samples, place each bag containing a labeled sample
bottle into a paint can and fill the can with vermiculite. Attach OOT labels as
shown at Exhibit E-3. Seal the can using three fastener pins, equally spaced.
Place the can into the cooler and fill the cooler with vermiculite.

• Strapping tape and custody seals will be applied to coolers as follows:

A custody seal will be signed.
Strapping tape will be wrapped in one continuous piece around the cooler
approximately three times.
The custody seal will be placed on top of the strapping tape so that it is
half on and parallel to the tape.
Clear acetate tape will then be wrapped around the cooler and on top of
the custody seal two more times.
Strapping tape will be wrapped three times around the other side of the
cooler. A second custody seal will be applied to the opposite side of the
cooler and cleat acetate tape will be applied as described above.
For medium concentration samples, additional labels will have to be
attached to the outside of the cooler as shown on the previous page.
For low concentration samples, the following procedures will be followed
for completing a Federal Express airbill (Exhibit E-4), if applicable.
Section 1 will be completed with the Field Team Leader's name, business
number, and company address.
Section 2 will be completed with the recipient's name, address, and phone
number at the laboratory.
Section 3 will be completed with the charge number for the project.
Under the payment section, the box marked "Bill Sender" should be
checked.
In Section 4 "Priority 1" should be checked.
Under the Delivery and Special Handling section, "Deliver Weekday"
should be checked.
The space indica ted by "Release Signature" will be signed by the Field
Team Leader.
For medium concentration samples, a "Shipper's Certification Form" airbill
must be used. The top of the form is completed using the same
procedures as for low concentration samples. The bottom of the form is
completed using the following procedures:

Within Section 1, "49 CFR" should be checked.
Sections 2, 3, 4, 5, and 6 are completed with the number of coolers;
Flammable Solid, N.O.5.; Flammable Solid; UN 1325 (or as
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applicable, Flammable Liquid, N.O.5.; Flammable· Liquid; UN
1993); and the volume (in ounces) of the sample, respectively.
Within Section 7, "Cargo Aircraft Only" should be circled.
Within Section 8, "Nonradioactive" should be circled.
The "Name and Title of Shipper," ''Place and Date;' "Emergency
Telephone Number;' and "Signature of Shipper" should be
completed by the Field Team Leader.
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EXHIBIT E-3 LABELING OF MEDUIM SAMPLES
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EXHIBIT E-4 FEDERAL EXPRESS AIRBILL
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SlIP 9-1-3 Revision Nuaber: J

Standard HeasureMent Procedure 9-1-3

TSI MODEL 33 COMDUC1'IVITT MITD

Date: 3/27/89

1.0 INTRODUCTION

This document describes procedures that CDH and subcontractor
personnel must perform vhen usinl the lSI Hodel 33 S-C-T meter.
Field personnel eust perform the procedures that appear in Sections
1.2 to 1.7. The proeedures in Section 1.8 aay only be performed by
CDH authorized serviee tachnieians.

1.1 DISTlllJMIHT PIOnLl

Function:

Application:

Co.ponents:

Operation:

Readout:

calibration:

Inh.r.llt Safety:

Salinity, conduetivity, and teaperature Measureaents.

Conductivity aeasurements in vanos/ea indieate the
eoncentration of salt and ionic contaainants in a vater
saaple. Vater vith hilb conductivity ean not be consu.ea·
by people or used in industrial processes. Orlanie
contaainants are poorly soluble in hilbly conductiv.
vat.r.

Het.r vith analol r.adout: Teaperatur. Adjusta.nt knob:
Hode S.lect knob; Redline eontrol knob: Call Tast button;
2 "D" size alkaline batteri••; and probe Issembly.

The modal 33 S-C-T Htet fac. yields a raadinl of the
eonductivity of a vat.r saaple by ....urin,· the currant
flow betw..n tvo electrod•• ill the probe. Salinity is
calculated from the conduetivity .e..ura••nt, vhich
includ•• a user-adjusted teaparatur. compansator. The
..t.r ....ur.s t.mperatur. by ....urine chanl.s in the
r••istanc. of a pr.eision therai.tor in the probe.

Conductivity is sealed 0-500. 0-5000. and OOסס0-5
u-bo./ea vith TSI 3300 seri•• probe•• Salinity is sealed
0-40 parts par thousands in t..paratu~. rana. -2 to .45
d.... C. Temperature is sealecl -2 to .50 deer... C.

TIle S.c-T ••tet and probe 11 factory calibrated. Th•
..tel". calibration is ch.ckecl arainst a t.st solution of
knOVll conductivity prior to us. to lanarata a eorr.etion
factor vhieh is us.d to obtain aceurat. raadin,s.

The S.c-T .at.r is not approvecl for us. in araaS vh.r.
fl....bl. or .xplosiv. lasas or vapor. are pr.s.nt.

Pi pncI: C 'SEet "':'ic~LQ": . 4P~' t lIPwd:

__Dllll:__,_I_'_7_1_!_'_""=__.3;..il.1_'f.'_Dllll:__DU'.II:.... 0-: _
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1.2 BQUIPIIIHT A!ID SUPPLIIS

1.2.1 Bqui~t needed:

- lSI Model 33 S-C-T Meter
- lSI Model 3310 Combination S-C-T Probe
- NITS-traceable laboratory thermometer (e. I, SAHA types CPI0 or CPIS)
- Bard-shell plastic carryinl case

1.2.2 Suppli.. needed:

- Thirty disposable 150 .1 beakers, such as
Sherwood Lancer Tri-Pour polypropylene beakers

- One liter of distilled vater .
- One laboratory vash bottle for distilled vater
- Tvo standard "0" size alkaline batteries
- Conductivity calibration solutions (potassium chloride in vater)

1,000 (YSI 3167), 1,413 (VVR 51430), or 10,000 (YSI 3168) umbos/em
- Conductivity probe platinizinl solution (YSI 3140).

1.3 STAaT UP

a. Place the ..ter in the position in vhich it vill be used, either
vertical or flat on its back. aecord the instrument model and
serial numbers and last varehouse preventive maintenance date of the
conductivity ..ter in the field 101 book. If the preventive
..intenanc. occurred over a month aco. send the .eter back to COM
for service (section 1.7.5).

b. qith the Mod. S.l.ct knob in the orr position. adjust the meter vith
the scr.w on the dial face until the red needle and its reflection
in the dial eirror line up vith the zero on the conductivity scale.

c. Plul the probe into the plUC receptacle in the side of the meter.
Plac. the probe body in clean vater.

d. Turn the Mod. Select knob to the III) LIN! po.ition.

e. AdjUSt the led LiM control knob so that the ..tet needle and i tI
reflection in the dial eirror lin. up vith the red lin. on the ..ter
face. If this caanot be acco.plished. replace the batteries.

f. P.rfora e calibretion check (Section 1.4.3). If the instrument has
not been u... today. perform a full calibration (S.ction 1.4.2)



SlIP 9-1-3 aevision Nuaberl 3 Dates 3/27/89

1.4 IMSTlUllllfl.' CAl TB"TION

1.4.1 PrequeDC7 of calibration

a. The user should calibrate the S-C-T meter (Section 1.4.2) before
each day of use.

b. The user should check the calibration of the S-C-T meter (Section
1.4.3) whenever it is povered up and after every tenth readin;.

c. CDM service technicians must perfors the monthly preventive
meintenance cheek described in Section 1.8.1.

1.4.2 Pield calibratioe

The S-C-T meter and probe is factory-calibrated. Check its
calibration a;ainst the conductivity standard closest to the
values expected in the saaples. A calculated factor is used to
obtain accurate readin;s.

a. Attach the probe to the meter and rinse it vith distilled vater.
Soakinc the probe in distilled vater for up to 24 hours improves
accuracy of calibration.

b. Select a conductivity standard (1,000, 1,413, or 10,000 ~ahos)

closest to the values expected in the saaples.

c. Perfcra the start up procedure (Section 1.3).

d. Allov the .eter to vara up for one or tva .inute••

e. Place the standard in a laboratory-clean beaker or ;lass jar.
Gantly shake the probe in· air to reMOve distilled vater. I..erse
the probe. Move the probe.up and dovn in the standard to soak the
electrode••

f. !apty the beaker and refill it vith solution. aepeat step "e" vith
this aliquot of standard before readinc the ..ter.

I. aotate the Hode select knob to X10 or 1100 to yield an on-leale
readinc.

h. Read the point on the conductivity scale at vhich the red needle and
it. reflection on the dial mirror re.t. aecord the meter readin;
and the conductivity .tandard'. value in the field 101 book.

i. Depres. the Cell Te.t button. Enter the chanCed reedine in the
field loe book. If the readinc chance. by more than 2%, the
electrode i. fouled and need. to be cleaned. Measure.ent. collected
on that meter vill be unreliable. See Section 1.7.3.



SlIP 9-1-3 levision Nuaber: 3

j. Calculate a cell constant by dividing the standard's conductivity
value by the .eter reading and the scale factor (10. or 100). Yrite
this constant on the calibration sticker.

Cell Constant • Standard Value / (Heter Reading X Scale Factor)

k. Enter the time and place of calibration. the standard used. the
meter readings. and the resulting cell constant in the field log
book.

1. Rinse the probe vith distilled vater.

1.4.3 Field calibration Check

a. Place standard solution in a laboratory-clean beaker or glass jar.
Gently shake the probe in air to remove distilled vater. I..erse
the probe. Hove the probe up and dovn in the standard to soak the
electrodes.

b. Read the point on the conductivity scale vhich aligns with the red
needle and its reflection on the dial .irror.

c. If the .eter reading diverges from that found in the calibration
step (Section 1.4.2 (j») by 5% or more. repeat steps "a" and "ba
vith another aliquot of standard.

d. If this repeated .eter reading diverges fro. that found in the
calibration step (Section 1.4.2) by 5% or .ore. recalculate the cell
constant by the ..thod in 1.4.2 (,).

e. If the .eter readine agrees vithin 5%, note that 'you performed a
calibration cheek. If anew cell constant is neeessary, enter the
ti.. and place of calibration, the standard used, the .eter
readines, and the resultine cell constant in the field 10' book.

1.5.1 lluaurilll t .....tun aDd Conducti.,ity

a. Place the supl., or an aliquot of .ediua identical to the suple,
in a laborat0l:7-eleen beaker or ,lus jar. the beaker can be
re-used if rinaed vi til tile next suple .ediua.

b. Gently shake the probe in air to remove distilled vater and place it
into the suple'solution. Hove the probe up and dovn in the beaker
to soak the electrodes vith the suple.

~

c. lepeatin, steps aaa and aba vith tvo aliquots of suple .ediua
before readine vill i.prove accuracy.

d. Set the Mode Select knob to TEHPEltATl1RI. leed tile tHperature on
tile bottom scale of the .eter in de,rees Celsius. Allov ti.. for
the probe to achieve tHper.ture equilibriua before re.din, it.
lecord the tHper.ture in the field 10' book.

F-4
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e. Adjust the Red Line control knob so the meter needle and its
reflection in the dial mirror lines up vith the red line on the
meter face. (Note: Temperature compensation has no affect on
conductivity readincs.)

f. Yith the probe in the solution to be tested. set the Kode Select
knob to the lowest conductivity rance that yields a meter r.adinc
below full scale.

C. Multiply the lIeter readinc. in ulllhos/cm. by the scale factor 0, 10,
or 100) selected and the cell consunt fro. instrullent calibration
procedure (1.4.2). Record the direct ..easure.ent. and the calculated
value directly in the field 10C book.

S..ple Conductivity. Meter Readi"l X Scale Factor X Cell Constant

h. Rinse the probe vith distilled vater between s..ples.

1. Conductivity ..easurellenu may be taken by i..ersinr the probe into
rivers. tanks, lakes, etc. Keep the probe at least 6" fro••etallic
objects.

1.5.2 KeasuriDi Salinity

a. If the conductivity is above 500 ulllhos, don't try to deterlline the
salinity.

b. Adjust the te.perature co.pensator dial to the vater's te.perature.

c. Set the Mode Select knob to SALINITY. Read the salinity in parts
per thousand fro. the "%S" scale.

1.6 . SlUT DOlIII AIm stoUGI

a. Store the probe in distilled vater vhenever feasible.

b. Store the unit in the case.

c. Don't store conductivity .eters on site unless staff are on sitt.

d. If the ..t.r vill be inactive for more than a veek. return it to the
leciona! lquiplltDt Varthouse for service and/or reassirnllent.

1.7 'BOUILl-SIOOfIJlj (17 tutruaent Users)

1.7.1 'reveati.e IainteD&DC.

CDMservict technicians .ust perform a monthly prtventive
..intenance ('M) check vhich is described in Section 1.8.1. Don't
us. the conductivity .eter unless a calibration sticker shovine a PM
date vithin the last IOnth appears on the .eter.

F-S
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1.7.2 Indicators of Inatr:ullent Malfunction

a. If the Red Line adjustment (Section 1.3 (d)! von't alisn the needle.
its reflection, and the red line. replace the batteries.

b. If the meter reads over 10 umhos vhen the probe is in distilled
vater. replace the vater. If it still reads qver 10 umhos. the
meter zero ..y need adjustment (Section 1.3 (b)J.

c. If a readinc on the X10 and Xloo scales decreases more than 2% vhen
you depress the Cell Test button, the electrode is fouled and needs
to be cleaned. Heasurements collected on that instrument vill be
unreliable. Field personnel ..y clean probe follovinc the procedure
in Section 1.7.4.

d. If calibrations (Section 1.4.2) performed vitb tvo different
streneths of standard yield cell constants that differ by 10% or
more, return the meter and probe to the COH varehouse for service.

1.7.3 Battery leplaceaent

a. Replace the batteries with alkaline ·0· cells only. Carbon/zinc
batteries can cause errors •

. b. Replace the batteries every six .onths to avoid daaace to the .eter
fro. leakine battery fluids.

1.7.4 Probe Cleenjnl

a. I..erse the Pi0be in a co..ercially available bathroo. tile cleaner
such as Lysol Basin, Tub, &Tile Cleaner. Use tbe cleaner at full
strencth•

b. Soak the probe in the cleaner for five .inutas.

c. Rinse the probe thoroushly vith tap vater.

d. Rinse the probe thorolJlbly in distilled vater.

e. le-ealibrate th...ter and probe (Section 1.4.2).

1.7.5 Other Y), .. of lepair

a. All other types of repair may be performed only by the TSI or COM
service technicians.

b. Heters must return to the varehouse for I preventive maintenance
check (Section 1.7.1) at least once a -enth.

c. Co.plete and send an Equipment Condition Report Form for the
inatru-ent each ti.. you sand it to the COM varehouse.

P-6



SMl' 9_1-3 aevision Nuaber: 3 Date: 3/27/89

1.8 PUVBHllvB IfA.Ilf'1'B!WfC AND SERVICB (By CIlM iarehouse)

1.8.1 Preventive Maintenance Cheek

COM service technicians must perform a preventive maintenance (PH)
check once a month. The PH check shall consist of:

a. Calibrating the thermistor against an NITS-traceable glass
thermometer (see Section 1.8.2).

b. Calibrating the meter alainst both the 10,000' and the 1,000 or the
1,413 ~mhos solutions before shippincthe meter to the field
(Section 1.4.2). If the meter is workinl properly, the cell
constants will be equal at both strenlths. If not, the electrode
may need platini:inl (Section 1.8.4)

c. Performinl a Cell Test on the probe. If the meter readinl changes by
2% or more, the probe needs cleaning (Section 1.8.3)

1.8.2 Calibratinc the Therai.tor

a. Perfor- this temperature calibration vith both cold and warm water
prepared as follovs:

Vithdrav tepid vater from a tap, or allov cold tap'water to rise
to rooa te.perature in a closed container.

... Mix approximately 400 .1 of cold tap vater vith 400 .1 of ice for
5 to 10 .inutes. Decant the ice fro. the vater before using it.

b. Fill a beaker that is at least 400 ml in volume vith the water to a
heilht of three inches.

c. Perfor- the start up procedure (Section 1.3) on the conductivity
meter.

d. Place the probe in the vater.

e. Place the HITS-traeeable elass thermometer in the vater alonlside
the probe.

f.·Move the probe up and down in the vater until the te.perature
readiDli stabillae.

e. If the tvo te.perature readines agree vithin two delrees Celsius,
note the tvo te.perature readings on the maintenance and calibration
vorksheet.

h. If the te.perature readines diveree by more than two decrees
Cels~us. contact YSl for a replacement.
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1.8.3 Probe C1eaninc

aevision Nuaber: 3 Date: 3/27/89

a. Immerse the probe in a solution of ten ·parts distilled vater, ten
parts isopropanol, and one part hydrochloric acid.

b. Soak the probe in the solution for five .inutes.

c. Rinse the probe thorouChly vith tap vater.

d. Rinse the probe thorouchly in distilled vater.

e. Re-calibrate the .eter and probe (Section 1.4.2).

f. Fill in the calibration/eaintenance loCo

1.8.4 &e-Platiniziac

a. Clean the probe accordinc to the procedure in 1.8.3.

b. Perfora the start up procedure (Section 1.3).

c. Place the probe in a clean 150 .1 .lass beaker and add enouch
platinizinc solution (YSI 3140) to cover the electrode.

d. Plue the probe into the .eter and set the ..ter on tae 1100 scale.

e. Read the conductivity of the platinizinc solution on the .eter.

f. The tiae required to re-platinize is deterained as follows:

Meter Readilll (\.IIIhos/c• .)

30,000
25,000
20,000
15,000
10,000

Ti.e (.inutes)

5
6
8

11
16

C. After the elap.ed ti.., rin.e the probe thorouchly in tap vater.

h. Rinle it thOroucb11 in distilled vater.

i. Return the platinilinc solution to its container.

j. Store the probe in diltilledvater.

k. Coaplete the calibration/.aintenance loCo

1.8.5 Other 'l').... of lapair

COM lervice technicians ..y perfort. other typal of repair vith the
advice of lSI technical service.

-F-8-



ORlON SA 250 pH MBTER

This section outlines procedures for field operations vith the ORION SA 250
pH meter.

Instrument Profile

Application:

Componen ts :

Read Out:

calibration:

Inherent Safety:

Field Procedures

To measure the pH of vaters, vastevaters, and some
types of solids.

The pH meter consists of a plastic body, electrode
and an automatic temperature compensation probe.

The meter can display 0.1 or 0.01 pH resolution.

The meter is calibrated prior to use and after
every 10 samples with standard buffer solutions.
The calibration procedure is described in the Orion
manual. If fresh buffers are prepared prior to
instrument calibration, the buffer lot number, date
prepared, and the technician's initials are entered
in the field logbook. If standard bottled pH
buffer solutions are used, the lot number(s) and
expiration date(s) are entered in the field
logbook.

None.

The Orion manual details the procedures to be followed in the field. EPA
Method 9045 describes the soil pH procedure.
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TheORION SA 2!50 Meter OS anadvaneed penatlle pH
meIer WIlli many fealures prevIOusly found only III
benel'\olop meters. .

• AuloealibrallOn recognIZes and enlers .01. 7 00.
or 10.01 pH buffers. OIlier OUffer valu" can be
manually enlered.

• Choteeof.1 or .01 pHresoMton. YouenooseSQeed
or belter accuracy.

• P,ompbng you tI'lrougll 1 or 2 pelnl ealibrallC" 10
Ian'lple measurement.

• ASSIstanee codes dIagnose errors.
• Superior design for OUldClOf. proe.... or aenvelatl

Im/lronments.
• Durable splasll. dust. and eorrOSlon·reSiSlanl

hOUSing.

• uglllWlIQIII. no slip gnp for lIando/'leldOllltalJOn.

• Conven..,,1 carryIng ease W1tI'l FlOSS pH E1ec:trOde.
ATC prObe. and III tneleC1••0f1ft you neeo fCf I/Tl
medl&le start-up.

. Tum lI'loseard over tor InstruelJOnlonaealltlrllJOn woll'l
two OUlfers USIng tne"TC prooe. Consult lI'lemeler"'
StruelJOl'l rnartUII tor nllIII c:I'ledICUI.~ and
fuM. OQIrallOl'llll informallCll'L
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ORION SA 250 pH METER

-I

!

I.
I
I

-

Autoeallbtatlon With Two Buff.,.. and an ATC Probe
Selectetll'ler401.nd700.or7.00anolOOl euNers:
wl'llcnever w,iI erlCket In••XPected sampl. rang•.
"'n ATC probe IS uSed for conven,enc••no accuracY.
Onc. tI'le ATC aroee 'S plugged InlO tn. ,nput lackS.
and placeCI,nto SOlUlion. entenng temp'erature values
manually -5 nOt COSSiOle, Tne ATC proee aulomattCllly
senses outfer or sample temperalure lor use ,1'1 calcu'
lanng accurate pI'! values.
1, Connect etee:trOdes and ATC proce 10 met.r
2. Select pH mod. and resotlJnon tly slidIng m. mOd.

SWllc:n 10 pH .1 or pH .01.
3. Press iIoand verify tI'lalll'l"SQOlenlJal coml oS 7 00.

4. Place electrOdes and ATC proce '1'110 7 00 euffer.
5. PrtsSCli. The d,splay will allernll. eetWeen. f. and

tI'le pH value ot tne buffer. ,ndlcanng tl'lat tI'le elec·
trodes are ,1'1 tile first buffer and a value lIaS 1'101 yel
t:leen enlered. •,

6. Wall fort"e pI'! value 10 Slabillze, Press enter, Th.
correct dISPlay w,lI freeze for 3 secondS. Inen ad·
vance to .Z•. ,ndtcanng tne meIer 'S ready for tn.
seccno euffer,

7. Rinse electrOoes and ATC proce and et_,nlO tn.
second euNer, IImer 4,01 or 10.01. m.dlSOlay WIll

.alternate tlelWeen .Z. ana l/'IepH vllu.olltl.buffer,
a. Wall lor tne pI'! value to SlaelllZ•. Press .",er. m.

lellers pH Will be dtSQlayed. m. SA 250 M.ler IS
now calibrated ana automalK:ally advancllS ,nto tne
sampl. moo•.

9. Rinse electrodes and ATC proee and plac. '1'110
sampl•. FIeld I"e pI'! dtrectty from tn. dISplay

NOT!: A different I~opot.nu.lpoint can oe ent.,.
ed. Ho_ver. If you do not know the Ilopofentlal
point0'your pH IleCfI'Ode. the 7.00de""" letting
II r.comm.nd.d 10' A,/A,CI and ROSS pH
Elecuoct...

F-ll .• ,...c.... _
OIllON __ II S _ ,._ 0II0at
€A 0f'ICIft WCGi_...

,.".... 4II us ..
_ .... 2IOfCIItNO ....... lOS:I7t4l.



INTRODUCTION
OAION AulOl!l.ltI: T,mCler.tur' ComCl,nUllOn (ATC)
~ ll'aIlIIYIII U10nallO1M ClM meeer. wnlCtlaUlCCNlllC'
Illy corr_ ClH tnMIUI_1I tor van.lIOn ,n tltcItOca
,'OCIa aua 10 t&mCleralura ellanOI. Tha 91100' ana
9' 7002ATC ProCIIIltaalSlQnao tor usa WIlli Il'Iatollow
'"0 OAJON MI\It1:

SA 230 501 81'
231 SA S20 EA 920
SA 250 SA 720 EA~

ThaH ClroCill may IlSO oa usao Wttn olller mllars rlQUlt·
'"0 aPT·100 lYCillIIarmtSlQraute_ lamCiaratura com
CIIII1IIIllt WIlli c:luII oanana CIlUQS.

Th,9,700, ATCProoalluaOtHl<-.nttOOll'fOOc:ly.
ThaIOOll'f"nori~loruN""oroanoc-'
out may oa _ on an ",,_ant ouoa", mad'lanOl or
ad'lanOI.

Thall'7002 ATC Prooa " an III gtau crooa. ThiS crooa
"l)rIIatrac:l for uN"" SOIU\IOI'lI c:ontlIIllIng 0fQ&nIC_
or &I tamceratur" over 8O"C.
For automlllC t_atura cemClll\la\1Ol1 and tarnC)Ita
tuta mnIut-' ClrocaclUteI.~ 1M 1CIOt0ClMll
",.. ",_.INII1UII.

• ,.0"0' .
OIION ... If 0 co ... ",u,s. '--, t.......o-..

F-12

•

•

SPECIFICATIONS

T""IMNlIn "*'"117001: Q.IO"C
917002: - S 10 l00·C (ATC). 120· (TEMP only)

p" ....
0101.01'1A_,..,
to.' "C or ,~. wn~ " QfM*

Stonte
Store ", III

ConMOtOl'
Oual oanana CIIUQI

S..
Prooa 1anglI1: , S em
CallIe 1OIlIQlII: 100 em
Prooa eliItn-= 8 IM'I

SG.? I .....CI"l*'OI ....... I'lOIOI



GENERAL. INFORMATION

Introduction
The ORION SA 250 pr! Meter IS an adVanct<l. pona·
01. pH meter wltn many teaturts prevlOu$ly fOund only
on oenCMOP meter•.
-"ulomated funcbons suen as aUlocahoratlOn. prompt·
,ng. automauc: ttmCeratur. comcensabOn. and o,ag·
."ost,c ooerator assistance COdes maKe tne SA 250
Mel.r very easy to use.
W,tn your cnolce of , or 01 pH resolution. yOu decld.
,f you need scee<l or oetter accuracy
The meter comes wltn a FlOSS ComOlnatlon cH Elec·
trOde and ATC prooetor fast. accurate results. nomatter
wnat tne ttmceralUredifference OelWeen samPles and
standardS.
Created for Ihe outdOOr. process. or acuve lao enVlt·
onment. tne meter '5 hgntwelgnl. wltn a nO,Sllp grip.
large I.CO diSPlay and nas a rugged sclasn and dust
resistant nouSlng. The SA 250 Meter meetS or excee<ls
:ests to Depanment 01 Transportauon and Md SCKS for
snOCl<, vlQrauon, and mOisture,

S.. FIgure'.

F-13
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5 lltotrode Input: AcceolS BNC connecter from
como,nanon or sensng 8ItCtrOO... A seoarate PIn
tip' Input accePts reference electrOd...

I ATC Prolle "lICit: AceeolS ATC proet for auto.
malIC temperature comcensanon.

7 Un. Convert., "lICk: AcceOlS an AC lin. con·
vener for use WIthout bane"...

INSTRUMENT DESCRIPTION

Fleler to Fl9ure a.
1 OHIO" Switch Controls power to tne meter

Memory 's maintained even when tne Instrument
.5 turneo olt.

a LCD Display SA 250 pH Meter automatICally d'S'
p'ays data on an easy·lo·read 3 , /2 dIg" LCD.

3 Mode Switch US8CI to select mil. t.mp. pH ., . or
pH .01 modes.

• K.ye Eight touen kt'/1 art used to control th.
. meter. ben key's ItbtllId UIO the funcnon per.

formed. Th. follOWing taol. summarIZes tne func·
tlon of eacn key:

K.y 'unctlon

7 • 5

0e --...:

(@ 31-......--.... -.... .......
88 Onoo_-SA.
(§)G· ®Q

sampl. Press to diSplay pH 01 tne sampl•.
cal Press to SlaIt the calioranon seQuenc••
iso Press 10 disPlay currant ,scpoltnt,al

potnt.
sloPt Pre.. to display slope In percent of

theoret,cal.
enter Press to enter a value ,nto the meter

memory.

TheloIlowIng keys. Xl0. 1\. V. art used to cnange
the nunenc dISPlaY. thIS prccesa IS calItdSCl~.

X10 Increases the diSPlayed valu. to th.
ne"t decade - for examp..: pH 6. 1~
would ,ncreastto 7.00. At th. upper
end of thesc:aJtpr~X10Wlll cause
the dISPlay to wrap around - for exam·
Pl': pH 19.00 WOUld go 10 -2.00.

1\ up lnere_thevalue diSPlayed Cy Incr•.
manti eQual to the ltast SlgndJCanI d.g".

v down Oeer....s Ine valu. d'SPlayed by ,n·
cramenlS tcluallO m. lUll S1Qndicant
dlQlt.

If th. 1\ or V key IS presstd and htlcl. th. I1tlll
SlQnllicant dlQ.1 Wtll enange.

The samp...cal. ito.and"kt'f1 tuncnon only
wnll8me moc:Iecontrelii in"""pH .1 or pH .01.

Th. 1\ or V kt'f1 IunctiOn in limp. pH .1. or pH
.01 mod...

."If
I,l ,.,f,

7111

IIlgure a
SA a50 Meter Controla

F-14
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INSTRUMENT SET-UP

Support Rod

See FIgure'.
,. Anacn support rOd base 10 Slde of meter carrYing

case and tlgnten clamp screw
2. Insert support rod Into oase. r19hten rOd Oy turn·

,ng CIOCkwlM.
3. Anaen ellCtrOde nOlder 10 lOP of support rod.

Power Souree
Tne ORION SA 250 eM Meter ocarates on one 9 vOlt
nonrlCnargeaOl1 alkaline banery. If tne SA 250 pI'!
Meter 's left on wnileUSlng canery PO-. tnerl w1Il be
aoproxlmately 30 hours of CDnhnuous IIfl. OPIlOn8l AC
line conveners are available for OCtfl 1, 0 and 220 volt
mains. Refer 10 ORDERING INFORMATION.

.~

I
!,Aj

e.ttery 1~"tIon

See Figure".
1 Rernovlaccess panel on caek ot mil., by Sh<lIng

cover tOwards 0Ctt0m of meter.
2. Allaen balleryeonnlCtor clip to Oallery terminalS.

,nStlll banlry anCl replace access panel.

tlm.,.,
connector ........:=:-, 1ell,

FIgure ..
,.ttery Installetlon

F-lS
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2

4

,
I

II,

I!

3

1

Legend
1 AC line converter to line convener lack
2 ATC plugs to ATC jackS
3 SNC connector to sensor ,nput (snown With

snon,"g plug d~ecteCl)
4 Reference P'""IO plug to reference Input
5 SNC sI'IOnmg plug (Otion Cal. No. 09004$)

FIgure 5
Elect! adl Connectlona

Electrode Connection.
Refer 10 FIgure 5.

1 Attacn eleetrOdeswltn SNCconnectors to sensor
,nput by ShCling connector ontO InouI. pusnlng
down and lurnlng ClOCk_ to lOCk Into p05l1l0n.
Connect referenee eteetrod.wIl" ptnno connec·
10rs by puShing connector .lIght Itlto referenee
Input

NOn: /full"" ~1:IIna1lottlIectlOde wlftl.SHe
connector. the re'erence p/ttoUp Jec/( Is not used
(4 In FIgure 5}.

Meter Check Out Procedure
1. Slide pOwer SWlten to ON pOSInOn Anacn SNC

snortlng PIUQ (Onon Cat No. 090045) 10 SNC con·
nector on top of miter. Ret.. lO ,r!gure 5.

2. If Us,"g optIOnal AC line convener. connect II 10
meIer ana appropnate cower souree. PrOCeed 10
step 4

3. If LO BAT ,nOlcatOr on I.CO remalrlS on. lIl.e bat·
'ery must be reQlaeea.

4. Slide mode sWltenlO mV Oisplay sl'IOuld read
0:0.3.

5. Slide mode SWllen to temll. CisPlat' ShOUld read
25.0 If 25.0 is not oisPlayed. scroll. USing 1\, V.
and Xl0 klyS. un1112S.0 IS dlSj)layed and press
entll'.

6. Slide mode sWlten to pH .01. Press iSO. O,sPlay
snould read lIle letters ISOlnen a value of 7.00.
If 7.00 IS nOIOI$Olayeo. serollunnl7.00'SdlSQllyed
and press ente,. .

7. Press slope. O,sPlay snould read tne letters SI.P
tnen a value of 100.0. II 100.0 IS not olSplayed.
scroll until 100.0 'S displayed and press ente,.

a. Press sample. Observe Ine letters pH lnan a
sleady reldlng of 7.00 t 0.02 Should~ ootlln·
eel. II nO!. presscal andserollunnl7.00l$d!SCllyed
and press ente, Press simple ana observe a
reading of 7.00.

g. Remove IneShonlng plug. After I successfulcom·
plltlOn of SlePS t·8 Ine meIer III ready 10 use wltn
an electrOde.

P-16



MEASUREMENT PROCEDURES

,
!

pH M urementa
S.. F!9U .
A eahbratlon w~n one or two outlers snould oe ceriorm.
ed oetore OM 's measured. It 's rtecm"'endeo tnal a
eallOrallon will' twO oulters oe pertormed al tne ClQln·
nlng ot eacn day 10 eeterm,ne Ine eorrtet s:ooe 0/ tne
eltetrooe. T~ls se"'es tne dUll puroose ot determ,n·
,ng It tne ellCtrOde 's worKing properly and sto"ng tne
SIOClvllueIn Ine meterS memory. Perform aone ouf·
ter callOration every twO ndurs to eomoensate tor Ilec:.
trooe dnlt.

Check tnt stored value lor ISO before eahoratlon.
Unless tne lsocotentlll POlnl 01 tne ellClrooe IS known
verIty Inal tne display readS 1.00. If not. seroll un1111. 00
'5 displayed ana press enler. S.. IlOpolenUai Point.

There are two ways of eahorallng tne SA 250 Meier.
autOCallbratlOn or manual eahbratlon

NOT!: /t /. recommended 10 selecl./tller.uIOC./·
ioret/on or m.nuII caliorel/on Ind nOI US•• com·
o/nltlon 0' III. two m.thod•• FOllowing I•• d.,·
criptlon .nd ,nllruct/on, lor Heh method.

Autocallbnltlon
AuloeahorallOn 'S a tealure 01 tne SA 250 Meter tnat
automatiCally recogniZes t"e 7 00. 4 01 and 1001 buf.
ters Wlln a range 01 ~ 0 5 pl-l unllS. Tne user 'NaltS unlil
tneCI-l dlsClay IS SlaCleand oresses .nler The SA 250
Metlt'llYtcmabCllly eallerallS to Inecorrect outler"all"e
uSIng temceratu,e compensatIOn: 00 1"01 seroll wh.n
USlftg autccahoratlon.

W" ':aIIOral1ng, tne SA 250 M.ter compares ae:tual
va.....s td (neoretlCIi valUes to oelerm,ne " tn. Outler
'5 wltnln rang•. Butle's great.nnan : 0 5 pM uMltS from
Ine correct valu. Will I"gger an OperalOr aSSiSlanc.
COd•.

II,s recommended t"al an ATC proce ce used tor aulO'
eaJlOrallOh. If an ATC prOOI otnoc used, alisampllS and
bullers SnOuld 01 at tne same lemoeraiure or use
manUli temoeralureecmQlh$ll\lClll, s..TemptfltU...
Mode.

Autocallbretloft WIth Two Iufftrs
1. Connect tlectrode(l) 10 meter. Shd. Ine mode

,WIld'IlOtIlhtt pH.1 or pH .01. Choostltlller 401
and 7.00. or 1 00 and 10.01 bUffers. whCl1tVtr
wtll bracket your ••QtCltd Ample rang•.

2, Place eIte:tl'Ode(,) InlO ettl'ltt 4.01. 7 00 or 10.01
bUffer.

3. Pr... cal. The dISPlay 'My a1ternalt tle\W.." •1.
. and tne 01-1 value of tn. bUffer. IndlClllf\9 tnll II

tne hrst bUfler and a valUl has not been enlered.
Will tor a SlaOI, Ol-l OISQlay IIlCl oress tnler Th.
correct dl$Olay ",,\llreeze for 3seconds Inlll 10'
vanee to .2. InOlCabngtn. meier II reacy lor tn.
second buffer.
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4. Rinse tlectrOdl(s) ano plac. Into a second but·
fer. Walt lor a '"Ol. PM dlSClay and pr....nl.r.

Alter Ihe second outler value nas o..n entereo
Ineleners PH Will oe dISPlayed. The meter IS now
eahorated and automauelily advances to sampl.
moa•.

5. Rinse elte:trooe(s), place Into sample. Record CI-l
dlteclly trom tne meters olsplay

Aulocall\»rttlon With One Butter
1. Cheek SlOo.term by preSSing SlOpe. II necessary.

scroll and enter tne ecrr.ect value. If Slope value
's unknown. eltner enter 100.0 or cerform a I'NO
outfer eall~rabon.A SIngle ouffer eallOratlon does
not cnange tne SlOpe term.

2. Conneet elee:trOde(s) to meter. Shde mooe SWlten
to IItner pH .1 or pH .01

3 Place electrOdes IntO e,tner 4 01.700 or 1001
oulter.

4 Press cal, The display will i1lernale between , t.
and tn. pr; valu. of the Duffer. IndICating l/'IIS IS
the hrst buffer and a value nas nOI been enterec.

5. Will for a stable pr; reading and or... enter.

After enter is pressed tne correct disptay wililreeze
for 3 seconas tnen advance to .2•. Indicating Ine
mller IS reaoy lor Ine seeondbutler By cress'''9
sample tneletters PHwlll be dISplay80. ,nd,eal'''9
tne meier has advanced ,nto tne sample moee

6. Rinse etectrodl(s) and place Into AmPle. Read
tne pr; dlteelly lrom tne dlSOlay.

III"'....
Option" Way to Set Up SA 250 Meter
tOl' SMlplt MtuUremenll



Man.. CIllbmlon
To eahbrallwl!Il cuffersolllirthan ~01. 7 co or 10 01.
uSI Inl manual eallbrallon teennlQu,. Thl elilcrauon
seaulnel IS tI'l saml as auloeaJlbrallOn. IxeeOI Cuf·
fer valulS arl serolled In.
It ,s reeommendedlnal an ATC proCt be uSed. If an
ATC orOC"s not used. ill samOles ana Cuff.rs snOuld
c. In. salT'e l''''Cerat",r, or ~s. manuailemo.ratur.
comoensatlon See Tlmp.raturl Modi.

NOn: Even H.crolllngi. not 1ItC....ry••croll one
digit and return to correct "tlUI blfore pre..lng
enllt. OtItWWIIlmit.,will auuml eutOCtllbretiorl
I. to be u.td.
M.nutl etllbratlon WIth T_ luff.ra
.1. Conneel ,lectrOde(S)10 meter. SUde modi swilC/l

to IIlner pH .1 or pH .01 Cnoos. twocuffers tnat
Will craellet your IxPeeled samOIl ranoe.

2. Plaee llectrOde(S) '1'10 Ill•. first cuffer.

3. Press eal. The display will alternate Cttween •1.
and tnl oH value ollne buffer. IndlClllll9 lIl,s IS
lnl first cuffer and a value nas nOI been entered.

4. Will for a staCie oH disOlay. USlno /\. V Or X1 0
keyS. seroilin tnl eQrreel valu. and orlSS .nllt.

Thl ellsClay Will freeze for 3 secondS tnen adVanee
\0 .2. InateatlnOlne mller 's rlady for Ine seeend
cuffer.

5. Rinse electrode(s) and olaeelnlO IIlI second Cuf·
fer Wall for a StaCIt OH dlspfay. $erOlI,n tne eor·
rec1 value and press .nllt.

After tnl leeond buffer valUI nas been Inlered
.tnll.llers PH WIll Ct displayed. Th. mller IS now
ca!ICraled ana automaneaIIy adlianees to m. sam
pl. mOd•.

6. Rinse lIectrOde(S) and Olace 1tI10 sampl•. Reeerd
pH Otreetly from tn. meter'S dISPlay.

M.nu.' Calibration With One Buff.,
1. Verify SlOPI cy oreSSlno SlOpe. If necessary seroll

In eQrrect value. USltlO /\. V ana X10 keys. and
prl" .nt.r. If correct slOpe IS unknown. eltner
enler 100.0 or perform a two cuffer c:allbrallon.

2. Connect eleetrOdt(s) 10 meter. Slid. mOd. SWllen
to Itlner pH .1 or pH .01.

3. Place electrOdes 11'10 tl'l. buffer.

~. Pre.. cal. Thl display Will alternate bltween . 1.
IlnCI tn. pH value of tn. sllncard. ,na'callno InlS
IS tn. first buffer IlnCI a value nu1'01betnenlered.

Will for a staCie pH diSPlay. seroll until tnleorreel
value IS displayed and prlSS .nllt.

Tn.diSQtay WIll freeze for 3 secondS tnen advance
to .2. IndlClllno IIlI meter IS ready for lhe second
buffer. By prlSSlng sampl.1Il1 lellers PH Will ce
disPlayed. The meter IS nowc:allbraled and aulO'
matJClllly adliances 10 sample mOd•.

5. Rinse electrOde(S) and place Into sampl•. Rlad
IIlI pH dartctlY from the display.

Non 'OR MANUAL CAU8RATlON: In tile _t
tllat .croiling w...taned but til. "alW 1M" not
.nt.red.nd til. mOdi .wltcll w•• i:IlttIgtd. tltll.,
a P1 on P2 will bedltplared upon returning to tile
pH mode. P1 IndICate. tII.t a "Iluillea not /leen
.nt.red for till "rat butler willi. 1'2 Indlcat...".Iu.Ile. not llMIl trlteted for tile IICOnd butler.

Slope
.'

By or_no tnl .lOpe key tnl slOoe IS displayed as a
Percentof Ih8OrllleaJ. A property fIIncnonlng eteetrOdI
WIll n.vea92%10 102lMl SlOdt. See Troubletllootlng.
If In. S10Pt IS out of rang•. Th. SlOpe valu. IS retllned
In In. mlllt's memory until another twO buffer c:allbra
hon IS performed or another value IS enlered. Aon. CUI·
fit eaJlbratlOrl dOn not chang. tn. SlOpe value.

Althe beginning at tICh day and IVery time a different
eteelrC<lt IS used a twO buffer ealibrabon stlOuld Ct per
formed for.accurate measurements.

To enter a sIoCl4I vlllue:
1. S1id.llle mode switch 10 ttther pH .1 or pH .01.

2. Pre.. llle Ilope key.

3. SCroll. UIlflg 1\, V or X10 kty1. unlll tl'le correel
value is dilQlayed.

~. Pr... """.
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IlOpote~ Point
Thel$Ocotenlial co,nt is the pH at whten tne potenllal
(mV) of tne electroae w,u not vary wltn temperature.
For me maiOrtty of pH etectroaes tnelsoPOtent,al pOint
s pH 7 00 There are some excePllons wnere tne
operaMO ranoe usea for a parl'cular elterroae IS
prtmartly at one ena 01 tne PI"1 scale.
If your pl"1 etectroce nas an ·scPOtent,al po,nt omer tnan
700. me correct value may ce enterea as tOllows;

1. Slide mode sw,lCII to pH .1 or pH .01.

2. PreSll isO.
3. Scroll. USI/IOI\. V. or X10keys.unblcorrectvalue

,s alSplayea.
4. PreSll enter.

. .A. two cu"" cal,cratlOn snoula ce performed alter an
,sopOlentlaJ po,nt value has ceen cnanoeo. II'S 0000
pract'ce to venfy tne ISOPOtenliai point wnenever tne
meter nas ceen turned on.

Temperature Mode
Siidino lne mode sw,tCII to temp w,lI display tne lem·
perature ,n ·C. When tne temperature,s outSIde of tne
OPliratlno ranoe - S0 to l0S.0·C. an operator ass,S!·
ance COde WIll ce ellsotayea. E·' for celOw - S·C. or
I , for acove l0S·C.

DurtnO acallbrabOn or samplemeasurement. tne mOde
SWltcn can ce cnanoea to tamp. Wnen an .A.TC proca
IS connected tne lemperature can ce monllorea and
aulomatIC temparature compen$aJ,on w,lItake place.
To use manual lemperatura compensation:

, us,no a Inermomeler aCCurate 10 t l·C deter·
m,ne Ine temperature of tne SOlullons 10 ce
measured.

2. Sltde moda sw,tCII to temp.

3. Scroll. u$lno 1\. V or X10 keys. untlltne correa
temperature valua 'S dlSplayect.

4. PreSll enter.

5. Return mOda SWtlCl'lto tttner pH .1 or pH .01

When an ATC proce IS not connectect. lhelast enterea
valueottemperalUte..dlsplayecl."atemperaturevaJue
nas not ceen enterect Sinea the removal of an ATC
prObe. a dafault v'" cI 2S·C \I dilplayect.

Potentiometric Measurements
POlentlOmetttC btratlOns are patformect ,n mV mOCIa
us,no e'lner pH. ,on·selecltve or redOll electrodes.
Detatled tnSlructJOnS for any ORION EIectrOdllte gIVen
,n tile etaetrOdelt1Slfl.tdlOn manual. Tlltallon InstruCtIOnS
are IncludedIII ORION RedOll EleettOda (MOdIl 96·78
or 97·78)lnslfUCbon Manual. or In standard analytICal
texts ElectrOdes tnatl'l8ve a U S Sianaard Connector
need a U S Standard to BNC Adaptor wntOh are av...•
aela tram Orten (Cat. No. 090033).
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DlMolved Oxygen Measurements
O,SSClveaoxyoen measurementSItedisplayed ,n ppm
O~ when ORION MOdel 97-08 DiSSOlVed Oxygen Elec·
trode 's used WIth ORION SA 250 Milar. FollOw tnese
,nstructlons tor calleratlno tha electroda.

1 Connect the Moo.. 970899 to meter and leave
electrOde made SWitCh ·ofr.

2. Unplug and dO not use an ATC proce.
3. Set the mOda SWltCII of tne SA 250 Meter to tamp

ana scrOll In 25.0·C. preSll anter.
4. Set the modi SWItCh to pH .1 or pH .01.
5. Pre. tha slOpe key. Scroll unlit tne value '00.0

aPpears and preu enter.
6. Press tne iso key and vetlfy tnat ,t's 7.00. If nol.

scroll in tna value 7.00 and press antar.
7. Press the cal key.Scroll,n the value 7.00 and press

enter.
8. PreSll sampla.
9. Turn tna mOdasWltCII on tne. etaeltodeto BTCK.

Gooa cattery operatIOn 's ,ndlcated tly a rualno
of '3.00 or grell" on tne mfller.

10. Turn tne mOde SWllCh on the eteettode to ZERO.
Use tne zero calttlrabon control on the etaetrOde
to set tna meter to read 0.00.

11. Insert tna reservOtf (furlnel) Into a 80C sample
tlottte contllnlng enough water to lust cover t~.

cottom. Insert tne electrOde. maklno sure tflat llle
eleetrOdIbP IS nor mmarsed In tne water and dOes
not nava water dropIllS Clinging to me OUlStCle of
tfla memerlna. LeI stand apj)tOlltmalely 30 min·
utes to ensure water saNrlllO/! of IJf In SOC COt·
tie. ThIs eonta ShOUld ce usea tor electrOda stor·
age cetween measurements.

12. Turn tne eleetrOCla mOde SWIICII to tne AIR paS!
bon. If measurementSItebaing made at sealevel.
use tha AIR calibratIOn control on tna etecttodeto
set tne pH mater reading to the prevailing Wo
marne pressura III mm Hg (divIdect tly 100). If tna
tlatomelttC pressura IS unknOwn. " the elavabOn
's acove sea level or d tha sampla lias a sallntty
grealer tnan 2 PIt1S per thousand. consult Tlble
1 found In tha MOCIel 97-os InstructIOn Manual to
oetaJn tha correct AIR set1Jng.

13. Turn etectroda mOCIa SWItch to HaO 101 sampta
analySiI.



OPERATOR ASSISTANCE COOES

Operator asManeecodes are uSld to inform ll'Ie user
of an oul of range value. The fOllOWIng taele OUllones
tne oeeralor lISSlstanC. COdes Inll are avaliae" ,n tne
SA 250 eM Mellr al'ld suggestS a remedy. Tne taele
's d,v'ded accorchng to tI'I. moan of tI'Ie mellr.

Code Problem Remedy

MY MODI
11
1·1

mil OUI of range 1. II 0CCUt1 wI'len elllCll'Odes are oul of sclUllOn. c:ode will
dlsappgr wilen eteeUodes are returned to sotUllOn.

2. lIenty electrOdes are property connected and filled.

3. OiJute SlaI'IdIrdi or samples.

<I. A~ calibra\JO/l aI'Id OPerating procedur...

TEMP MOOI
E 1 . Temp oul of range 1. VerIfy ATC probe's property connected.

E·'
pH .1 or pH .01 MODIS whUe In sample function

mil. temc or cM
out ot range

While in cal function:

11 mil. temp or pMI·' out of rang.

t. Go te mil mod. and cneck. If mil is out of rang•• penorm
remedy SlepS descnbed abOve for mV mod•.

2. Go to lemp mode and dleck. II temp 's out of range. per.
form remedY stepS descntllld above for IIml) mod•.

3. Check !hi samPle.

<I. Check slope and itO values.

S. Aecalibrlle.

·1. Go to mil mOde and check. II mil 's oul of rang•. cer·.
form remedy steps descnbed abOve for mil mode.

2. Go to temp mod. aI'Id cneck. It temp IS OUI of range. per.
form remedy SlIPS delCntllld above for temp modi.

3. Check tI'II buffer.

<I. Check 'so value.

E21

131

135

'3'

Slope not in tI'Ie range
80.0 to l00.~

First cal point out

pl-l AulocallbrabOn
error. EleClrOde VOl·
tage blln; measured
IS grealer t"an t 0.5
pl-l unllS from non'lInat
vllue tot tI'I. pl-l buffer

t . Press enter to acknowIedg. cod. aI'Id repeat calibraaon
USInO fresh buff"..

2. Clean elldroClI and refill reference.

3. Aefer 10 electrCdl instrueborI manual lor cI'\eck out.

1. Pr.ss enter and repeat calibrlllOn using fresh buff.,..

2. Check 'so. slope. and temp vlllun.

3. lIenfy electrodII ar. property connected.

1. Press .nter and repeat calibratIOn USing fr. buffers.

2. Claan electrOdes and refiD reference. Aecallerate.

3. Perform I manual callbral,on. C.rtaln electrodes may
operate out of acc:eptlble range 'or pM aulOCallbrallon
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TROUBLESHOOTING GUIDE

Malfunction

ErratiC
reaalngs or
reading out
of range

Unable 10
callorate

Unable to
Calibrate In
autocall
bratlon

Poaalble CaU"
NO power 10 meter

Meter or
elecuoae failure

IsoPQtenllai
error

Certain electroaes
may operate outslae
Ine limits of t 0.5 pH
unllS.

Remedy
1 ChecK Inat SWllcn " In ON poSillOn.
2. Replace banary.
3. Check Inat aaaptor IS receJV1"9 power ana II ptuggeo In

securely.

1. Follow meter CheckOut proceoure.

2. Follow Insuucuons in electrode Insuuct,on manual.

1. Verify ISO.

Try scrolling value to WIthin range and press enter to cal
II I 1 or 1-1 appearlftQ.

2. Check lemp. Slope. and ISO ana repeat.

Onon TechnlCal ServICe ChemlSlS can beconsulted for
IroubleSnOOllng aavlce oy calling 800-225-1480 or
617·242·3900. OutSiae Nortn AmerICa contact your
local aulftonud Onon Representallve.
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Required Equipment

Metllt' - My OFlION 0" 0' 'on ',lectIV' met... or 0",'"
Q.. lIse met., Wltn 1C0'oonaii connec:IOf1
COIlItlIftelloll pH IlecnrocM OfIIHenclllllfl_llec.
IrocIeHeitCelle - use InlOFlION MocIei 81.01 FlOSS
0" "an Cell only Wltn a FlOSS FIeI..._1 ....I Cill Elec:.
trooe. Meoll 8O-oS.
TlllnllCllMtllt' - FlI_OIe tel *O.S"C.
........ - PlalllC or QIUa.
MtI9MtIC Stl"., - SUQQ"eo '0' O,ltCl$lOl'l mla,u'.
",."tS.

Required Solutio".
pH IufflIflI - Two arl '_anceo tor o'ee:.se me.
SUI.",."I The ,,,,,. "Nt Ina etec:trooe _tent.al 00ltIl
1Ci"l7) anot"._on_t"".ll4ICIeClsamOleCi"l(I.Q..
0" • or 101

ROSS Intimal ""lint SokitIof'I - 3M KO O'lOn Cal.
No 810007 0Cl 1101 USI"'II hl/fltg SO/IIIJOtt wfbCll COtlo
,,,,,• ..,.,. (EIec:trOOI aarnagl may ''-.j

-i .

J-*'

,....1-_,.. ...........
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Setup
11""11 bill '''l*8IIOft

1. FI_ 1111 CtOIIClOVI $n1001n; cae from wn""Q
etIlTlII'IllllCl_tor tlOtlQl. FI__ cov..•
.n; !rom*_ JIlIlCIIon of Meo.. 81 -ea.

2. ClIw1 any satt dlQlllllll from 11lIenorllY t1nt&nQ
d*IIIICl ",alit.

3. Unc:ovar fiKing I'lOIe IIlCl aCId FlOSS FillinQ SciUllOn .
Onon~. No. 810007.10 1lec:ltOCl1. Sell'lgure 2.
To rn&InIllltl an IClQuatlllOw rail. ",I leY.. of tdlt"Q
tCllullOl'llllUll alwaY' III allOVl 1111 '.enel lUnc·
lIOI'I anc:l at'-ana onc:n__tnl HmOle IIVIl on
~.ThaIillinO 1'lOIe1llOuld1ll0lllll__
II1e lIOIClrCCle OS on .....

•. PlacIlIII IllClrOCllln 1111 l'ectroOI 11010., '1'0
IUIllIt1Cl on .., tor 1S ""n"lIItO 1I1Ot0001lly _ tI'l
'Ilar_~.Onc:e rnllunc:tlOn " "'et. dO nOI
allOw lIIIlIIClrOClI tel ory OUL

5. SIlalce<lOwI't lIIIllIClrCCll (asa dIntCaI mlfrrcmlt.,)
tel _ III tlullCllle.

8. SolIk 1lIClt0Cll on oM EIec:ltOClI StoraQI SciUllon.
Orion Cat. No. 810001. lor one IIOUI. " OFlION
S\OtfI9tI SOlution " not avlIIIlIllII..... 200 mI oM 7
tlulllllO Wl\ICII allOuI 1 g KO hal bien 1CClId. II

. a *"IlCIIIY ....lltlIlulI.

7. Connect IIIClrOClI tel mlllt.



I'19IlN 5
U.. of Model '1

"'....nee )vftC'flof1ft" 1M IlftlftMMl

",..... pH lIuffar_. _ ..,
" ,
wC

,......
UN oIloIodaI.'...

""""'.UM of IoIodaI .141

hfonlAMIyU
I_pie .....t..1M1lUl .
OM of lIIe cene/ilI of lIIe ROSS QM ElectroCl. II trlatl/l'
filling tcIUIICllI CCII'/Il)ClIIlIOn may tla dlanQad caoancn;
on IoItnQla~
Th. ROSS t*! Eiaclrode Ftliing SotulJon. Onon Cat. No.
8' 0001 .3M KCl. For IOI1.lbOnl w/ltd'I Q'aCJQllat. '" 11'\'
p'esenc. of cnlQnd. 1011. lIIe ROSS pM EIacl,oc. could
O' hllecl WIl/l 1~ KNO.

Sampi.. lI'\ouId be acueous " USlnt,l epoxy 00Cly alae·
rroc.. (•.g.• MOCail 81-55 or 8' ·351.
In orglrllc1COAJOnI. usa an all'9l111 ROSS ElectrOde. For
gOCd '...... a mtnttnUtTl of 2O'Mt wat. mull oe Q'__
In trI. samQle. If 1/1."1 a g'•• CUI of cntl wnen USl"'ol
Ina FlOSS E!aclrOC' fIII«l wom FlOSS FiItn; SoIubon (er
Cal. No. 81000n. try filling me FlOSS EIaclroda WIl/la mIX,

lute of:2 patII metIIanOIand8 patII ROSS EIaclrooa Fill
In; SoIuOon.

......rlniI Hlnta s.. ...... '
Always USII"." llul*IlOt ClIltlnIIOl'I.0- tluf.
I.,. tNl are no mora min 3 QM una II*L

- Chad< aI«lIOda SIClPadaliy tly pal1ol"",og~.
c:aIobratJOn. SIoQa II'\ouId tla 92 10 102'Ml.

- Only u.. ROSS tntamal F'tIlin; SoIuOon. Onon Cat.
No.8'0001. lor FlOSS ComtlonabOn QM and Flel.·
ence Eiaetlocas. 00notUSII'" filling 1CIIulJan_
may contIIIl .......

- Fl_. filling I'\ota cover dut1nQ rnaaut_ to
ansut. untlorm ftow of Iillirog 1OI\lbOn.

- e-maasutamanll. nn.. etectroClft WIt'" dillo
. tilted w.t. and tIlan WIt'" m. n.xl IOMlen 10 oe
~ad.

- $tit all bull.,. and 11m"
- Place. PMICe of intuiallng mat... (a.g.. iiYfoioam

or c:ardtXlIrClI tI.·...an magnetIC SIItt. and tlUlcat
10lit-"_fromtrInsIar 01 neat to1lIII'QIa. Since
FlOSS ElaetrOC.. ,asgond 'Ill. l/lIn c:onvanoonal
etaelJ ocas. CI'\a"'olft '" QM wnocn result"om wnoar·
II..... cI'la"'olft wit oe /lClICeCl

- ,,\/Old ruI:lCOnQ or WlIlO"Q aiaclIOda tlultI. to reduce
cNnCII 01 _ dUe to l)ClIaIiDIIOt..

- Modal 81-35 may tla UIad on .., Il'lOIIl sun- or
In ItquldI. s.. ........

- Modal 8' .e:J II'louIdnot oe forced tIlIO IOlIdI: CUI."
XtntOsamoIeatld _lIIaClI'OdI.AIwayt_
aiaclIoda COllie .-me c:IaQlft. see ......
Modal 81.. i111N1lclatl WIllI l*_i1llat a. i \lie
grouncl g_ ..... atld cone. e.vatuIy ,_.
Qarlfilm tlafore 11M.1_III. anI'" 1laaY.
UlIlII1lllIy wIlan -.no. Sea ......
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pH c:.IlbtatIon ItM...urement
CMMrlIl CaIQImIon lt1'oceGure
For c_1fICI CIiIIOt.lI0n ana taI'Iloetatur. c:omoansallOn
oroc:ecuraa. c:onauIl yOJt m_ "'tltUClIOn manUlll.

II",", lUff« ClIIIbnItIOft
I Ensur. I"••Ubuff", are al room lamO.,ar"... If

samoles ara ar vatY"'Q lam_alur... I.moera'ura
c:cmoen_"racomrnanaea.(See"",.,nsuuc:·
I,en manulll).

2. Sat ue met., ac:ccrdi"llIC rnet."'SlruCllOn manual.

3. A,n,. 4Ilaettoo."/Sl Wlln C'$1111ea ...,., ana t"an WI'"
Ina bun. 0lII"Il USlICl tor c:alIor_ (I!'e bun. SI'lOuICl
ca naer tna "C4IClea samOl. oM) Place l"a_·
It_,n me bull•.

~ WlIII tor aUCla CiSQIlIy. Sal tn."'-'0ma CH v.....
cl tne tlUfIer ar 'IImeuuteGtamcarall.lta SH TaIlle
1. (A laDle QI oM val"" ar v.noullame.....r.. II
sueolled on I'" c"ll., coma.) Prcc:..c to pH
1I_..._n, sec:tocn.

Two auffer elllll...tIOft
'Th" oroc:eclu.. II rec:ommanaea for Clt_ m.....'.·
manto

1. En...,a,"al au C"llers are at ,,,. _,amoetllyr
II sarnDleSar...varyong l_lII\ll•. lame.(
c:-.cn,.r_ea.ISH"",.,n"
lIQll manulll).

2. Sal.c:t two bun.swntCl\ CI'lIc:kal ma••oac:tecl sam·
ole oM. rn.,,/Sl S/lO,,1d ce naar t". ttae:troo.,SOOQ·
lanttllllXllnl (oM 1) ana masec:cn<lnaer In."e«:lea
satnDIe oM (•.g.. oM ~ or oM 10).

3. Atn. atae:\fOd. "1St_ di$lllIflCl .._ ana t~." w,.n
oM 7 bun•. I'fac:e ,na ttae:tr_ .. eM 7 c"ff...

~. WIolforaSllllladIaCIaY Sat ma_to maeM v_
QI tne bull., Illlll meuuteG I_atu... (A rae"
QI oM ........., vanoua lamcaratur...aueeloaa on
Ina lluIfar collie.) SH TaIlle I.

$. Ain.alac:lrOd.firll WIllI dtIlJlIad _ ana ,"an wlln
me sec:cn<l bun•. PI_ ma alac:lrOde In In. Mc:onc
b.....

I. "WIlen diaOIay II SlIIlIe. S4Il ...... 10 lna ac:IulII eM
v.....01 tne butfar UCleaCtlOaCl inme ",..,nsrruc:·
IIOll manuaL

7. W" II.,. are cerlOlmacl COl I ec:dy. crcc:aaa to tn.
pH Me.,...ment sac:lJQtl. If .., 01 tne .lloY. etc·
c:eclut..dOeanol work. r.toTIOUIlI.lIMotlnf·

pH ....IU..........
1. c.lClt1le Ill. aIedtOda u d.. : iClad 1/1 oravlOus

teCliOll.
2. FIinwme aIacZlOda WIllI diIIiIad_ ana,nan_

sample.

3. '"'- me~ in me sample.

•. WIlen lila diaOIaY II statlla. rac:onl sarnele eM"

TaIlle 1
pH VaIuM of 8uffenI • Varloua Tampal1ltUl'lla

NomlMlv....
•, zs-e T_,.,.,....

O"C S"C 10"C 2O"C 3O-C ~"C 5O"C eo"C 7O"C eo"C go-C
lea 117 187 I 17 187 lea I .• 1.71 1.72 1.7. 1.77 1.79
3.78 3M 3a. 382 3.79 3.71 3.7S 3.71•
~ 01 ~OO .00 .00 .00 .02 •.03 •.01 •.01 •.13 •.11 ~ 21
1M ue U5 UI 8.17 US 5." 1.13 1.14 8.15 ue U8
700 7.11 701 701 7.01 8.98 1':17 8.17
7., 753 7.50 7.7 7.Q 7.~ 7.31 7.37
918 9.- 9.40 9.33 1.23 91. 9.07 t.01 ue 8.12 8.• US

1001 10.32 10.25 10 " 1001 197 9.• 9.83
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EJeebodil Stof8ge
To ensurl. ouOCl! 'esco"se '''0 I'..flowltlg "Ou'O IU"C'
lion. tIlesentUl9lli.....l"l.no '"I'lIIClIUn<:lIOn musl 1'01
III IltoweClIO Oty out

Sllcllt-tlflll StOfllge (UOIO 01'1 _I
$oak IIId10QI ,I' pM EI.ClfOOI SIor191 $oluI'Qn 0"01'
C'I. No g,OOOI If ORION SIO',gI SOIUllOn 's not
,v.".OIe. use IDOUI 200 m, OM 1 Oull., 10 .,ntC" aDOul
t O'am KCI "al 011" 10010. II a l""OOfl'y S~OSlltull

Lo""I"" St0l'l91
Thl ,et.,l"c, C~If'!'lO.'~"OUIOO.ltlteCl '''0 tM It'ltng nOli
~ec:u,lIIY cov"1O Cov., 1"1 ""11"0 ...",.nt 11'0/0'
,et.,lIICltuf\CllOn w,." IIIO'OUICtIVICaoCQnII""ng I lew
oroos ot SIOt191 SOIUIIQn r". MOClII81-68 alSO 'IOU""
IllIlllll 11'0""0 glass_I an<! c:one III SlICl1tallOl1'el
1"1 ItOuIClIUn<:uon sec:ur..., COV.,IO WlI" I C1astte: Itlm
Batorl '''''''''''0 tnl IItc:ltOOI to use. o"Oar'IIII' "ew
eIec:trOClI.

EIecUodiI MIIlntenance
Wwldy
. 1. InSlllClI"••1ec:11001 10' ~Ialches. ClaCkS. sail

cryslll tlulld-uCl. Ot membt_,fU/lClJon O_IS.

Z. Ri"se 011 any SIll OUIICl-uo w'III ClIS1t111O wal". a"o
,.",Ovl Iny """'0111'11 ,unClIon 0.001.11 as
dlflCtlClln 11I1 0111I"'9 oroceour.._.

3. Or.." me reI_c:Nmoer. flusn. WItn lresn ROSS
Fi1hn9Soiut1on.enonc.. No. 810001. analthllllll
chamoer.

etlllllnt E1Wbdl
GIMtII - Soak '" 0.1 r.t HCl or folNO, lOt "., an llOUt.
toIoweCll:ly IQIIung It! SIOi'age ICIuOOn for .. _ one/lOUt.

..__ ofMembnlnelJ\IftCUoft De\Melta
PtOIf/ifI -Solk1ft 1'1\1_It!O. 1MHeUer 15 monutn. •

ItIOtfJIIIIC - Soak It! O. 1M IIlI"sodlun SOTA SOIUllCltl for
15 monuca'

G......an<lOrl - R,n.. Wltll mIlO dllergln! or melIlanol
lOIUuon.•

• "'/leiany at ttlISI c:Jel/llrtg ~eCluteI. c1rIltt.nd re/iII
,,,. ,./el_etlamoaranc SOlIll /hI1/eCIIOdI litStorI9lI
sOIuuon for It Jeat _ /lOUt.
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Trouellehootlng GYide
FOllOw I JySlematte: a,ocllOU'. 'a '10111' lI" O'oCtIf'!'l ._,
gM measunno 'YSIemc:an oe OIVoOlOtnlO lour COf'!'lOO,.••·,
for .... ", llOUOl.."OOltng gM m.... ttee:troon. "m
QII/IClQIlC:aIlCltl. ana OQlfllOt error
pH __

rh. ""'., "III. c:omconl"lWI'tCh '••lItIst to ,,,f'!'llna..
11.00.1101. cause 01 "'01 ORION gM m..." a'e O'~
VIQIIG wtln an Insrrumeru CMtekOul oroeeaufe ana vor!
'''II stlaolor c:omt8t'oenc:. In tlOUOlllllOOung ConS~11 yO~1
gM m.l., ,nSlTu<:lIOn manUIl tor Oltec:uon.

Electroelel
To lIS! tfec:troCll OQlf.uon

1 Connec:t 1tec:tt00l 10 I WOIk"'9 m"er

2. SIt tunCt>o/l _en 10 IllIOluI. mil mool

3. I""".,WItec:ttOO. ,I' lresn gM 1 !:lunar

c. OsolaYIO vatu. snoulCl tle 0 ~ 30 mil

5. Atnse IIel:lrOOe ana """,.,.... II.." gM 4 !:l"ner

8.~v_ snouICl tle 1ClClt0llmaiely 160 mil
0

'
_ man '" SleO C.

If .lec:llOOI flliS III,. gfOClOu... clean thOloughly as
Olt_tn~.

tt lliec:IJOOI,_"stow or anft"'O. dla.n ana reltll w.rr'
II.." ROSS Ftlltng SoIuoQn. OflQn c.. No. 810001 s.e
~HInta.

tt etIIrWlQ ana mllnll"anc. IIJI 10 'IlUvl"lIl I~' ..te:.
ttOdl:

f. For HQ6'IlI ofol ana fet.,_ hln c:etIs. SUCIIl1ut.
IIdllleetroae (one II a tmll-' known work,ng
tleClJode ana llOIIlllSI oroceour. By gloc:ellS 0'
tlotntnIlIon. determIne wIIt<:II etec:llOO. snO<loO ce
IICllICId·

2. For comOon.lton lIec:tloOIl. reglac. tne enllre
1Iecb0di.

Sllllpll/~

TheIleetrOCllanClmetar maYOClll'.t.WI111 !:lutt.,. OUI ~Ol
_ yOur SIl'I\ClII. In tIltS case. enlCk samOII c:omQO$lllon
for IllItlII. ocn. "'COl'tlolllllotCtn. or I_WII",. enecls

. 01*_ Inot
If troutlIe QItSIIlI. rev_ 00It1l"'9 oroclO"'" Rerea<:c:aIollr_' anCl measur-.nf _.10 tlI sur. g'OQll
llCl1lllqul hal c..n fOiIOweCl. .



Troul:llnhOotln9 (1lOfIt.)

"..--If ,",r tl'lecluno "d! temCOnenl 01 vour m.asuMO
svstem m, sourte of 11'1, lroullle rem..,. unknown. <:Ill
011Otl. T4ICI'l"cal Sttvce ChemlS!l.
In I'" Undeo Slat" (.xc:eot M,IIIaCI'lUltlls. Alaskl. ,no
"'Will) t -800·225-1480. In M,ss.ldlustllll. ""I,sq. 'nd
I-iawill 01 Can<lO'. <:Ill 817·2.2·3llOO.
In Euroe•. m. MIdOIe EISl. ano ""free tcntaa VOUt Ioc:al
.ulnOllzeo 01101'1 08.1.,. or:
ORION RESEARCH Au
I'l"nlitlrUnnlf'lStlUM 3
CH-87oo KuI/'IlI:I. SWlrzert_
TEL 01·910.78581 TLX 57829
EIHWI'ltrlI. tcnlaCl vour 'UlIlonao Onon 0.- or:
ORION RESEARCH INCORPQRATEO
L.CCltalOlY Produc:tI (irouo
Th. Sdlt,fft Center
529 M.... Stleet. Bolton. MA 02129 U.S.A.
TLX <W30019

•

c
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eLeCTRODE CHARACTERISTICS
Temperllt\n Effect.
Th, mOS! c:ommon cau.. Of ."or ,n ol-i meUut""ert s
leme.,aIUt'. OICllnary ..earco. ontr ""III leme.,I1,,"
cnang•. Th, ROSS eH EIec:trOCl' """'1'1'1" I'" Sl'll""¥
elODlems lUCQaleo WI'" I'" u.. Of con""'lIOnll .
1100.. '" ""'Ill" of vlfYl"O lemowatUt•.
Ther"ra. IlOwevtr. two .necla ot leme.,alUI' C"If'<;'
Inal snoUld Ct ktOt In 1'1","0.

1 EIec:trOCl' SlOClt WIN c"anO' WIllI varylnglemeer•.
lUI, Th" lIOet cnano, mav Ct tometnsaltCl '01
8111'1" ............,. or. ,ulomatlCatly WIln an 'ulomallC:
I_c:crnotl_(ArC) QIOOt ana 0I0CtfIY
OftlQlltClCH m,l" Con..." Vt:Nt 0/"1 mtl., .nwwC·
lIOn IftlIIlUaI tot O_IS.

2. Suffer ano sameleeH valU..vary Wlln l.me"alul,
etta'", Of lIItir lemowarur. o_oent CnemlC:II
tQUlIICnum Th. lltODltm Of OI"tn"O eH values ,5
.astly se'vIG oy caltorallnO 11'1' .ltttrOO....11'1
c:I'lIrllCWlZtOSIaI'<lIrotluff.-s_ItIJ. CH YIlUft
1\ 01".,_ lemcwarur. art known. Su"" YllulS
II 0,",",", temowatur.. ar, orven '" 'f.... 1 r".
croo..... Of 11'1' samCIe tQUlilllnum vary,no WI,n
lemOWatur' In an ulldlaracItnZICI. mann., will""'va remlllfl. Thar.fore. crt VlIu.. snOulO 0.
leoonecl aIOnO WlII'l '1'1. lemPl/llllt. II WI'llCn III'
",.....,_w.rIIIClI.

Interlenlncea
$odium lOll IIlilt C/IIlCIlII ,",et1tr_OIl11tcHIl«:lroClI.
cauIlIIOltlC:I~ trrCtat1'1'0"11CH~ "VOIOQ.n oon
1ClIVIMSl1l101I1'logI'lar lemOWIlUt". Secal.lse II'lt ROSS
CH memor_II~of~ lOw SOClIum allr

QItIS. arrot Clue 10 ICdIum II n'Ol'9'tlIt _ m_Ii
IIllHv""'-lIlIIII2. W1\enmllalUMgll CH va'u...
or...ar II'ltn 12.1dO liltccrr_Vlluelrom 11'1. nome·
grapl'l '" ""'" 7 10 lilt OtlStrveo CH IUCll/lO.



pH COmctlOft

10 be aclcS"

'2

"

'0

10

•

0..

0.•

OIM
0.01
001
0.01

0.'0

0.'1
0.•
0.21
o.a
0.•
010
0.•
0.1lI

YCOtalOrY ,nlln.lments are war_ tel be fr" fro'l'
dlIIoctIlII-*_~tora_OI_'
(12) I\'lOIllIIlI trem.,.dIIOoI~by lNt..... or O'QI'II·
eon (18) mcnItlI!rOm'OIIlI OIIhpIr•• !rOm 01'10I'I...I'ICI'I'
_ a... llfO\I1ClOCl_ \lIOCl~ I'IOn\'laIIOllOtalCt';

COI_aancllll--1l'100C*"1QiomtIalIo<"t
__llrtlC*lII.1II ...nt\IClIIll'l tI'IlII'UII anc:l

wI\OfIl'ICl now.; bMnl'JtJl :110 10 _II. ..".oon.
m_oraou..
In IIlO 01 f....... W1lhIIIlNt warrll'llY panod. 01'1OI'I. or
ill iIUlIlOIlZOCl CllIlnllulOr. wtII. II 01'10I'I" _. '_0'
roplCO prOdl.lC:l I'ICl COIl1ormono to IIl1I worrantY. 01 ..~
rolunO IIlO IlUICllaM ll"lCI 0I11lO I'IOI'I<CI .1Qo I i wlQ prOdI.IC:l
Thtntmaybe_ClWVw."-'O trlllQl'll. tor .....·
..,..., IOMCO patlo/II'lOCllII__ FtltIOMCO. caJI

Orion or ill aul1Ct1DCl dIlIIor. Onon__ trIO 'IQI'Il1ll
.... fOr proOf 01~. IUC:II .1IlO ongJIIIIlIl\IOICe 01
pcIang 1lIP.
Ecollcm, \,.ino 1Ioc:lI0d0S ....w_ III be fr. frorr
dlIIoctIlII ~ fOr a_ 0111I'"
(3) monIlI trem 0IIlI OIllUllEIlae by _or 01 Ill< \6'
monIlI!rOm dIIO 01 t/lIprlWiI'1l'lO 1iIclI0ClIi t.... fOr iI'I'l
,_(itlCtUding ttooicaQo) __aee-. ttQY1ClOCIlIIl

1Ioc:lI0Cl0 al1Cll UIOCl inlClUliOnl COI ...... IQ __•sulficlo
l*Cf1IOl•• or IlydrolIuoric ICIll: or in ICIUliOnI morolllar
1mewlll~_or tlOOI."IOOII_ItiCW60"C
and llIO\lIllillQ IIlO 1iIclI0Cl0 II \lIOCl. IIlOI'II~
(UIll. __ lOl\'IlllIfIII, CIft 1IVl8Il1ilcll0Clli '~I
Fer IOMCO. Orionor ilIlUI'1ollDCl dIlIIor wtIIl-eiIICO llrccl
UClI'lClCOl tIormo 'Iltellllil-.atllVor roIunO 1l'lO l)Url:l'Ul
prI:lI oI1l'lO I'ICllClll ibnw'Il prOClUl:L

Example:
pHr..ang

Soclium COIlCe1lCrllllClft

TtrIIl:* III.n
eorr_
COlleel8Cl pH rMdift;

12.10

O.SH
soec
0.01

12.11 •
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lon-Mlll:liw -=0Clea IIlClllH eIel::lrllcla ('llCIucllng III.
Eccncmv I.lI'lI-=OClealltl _lICI \0 III I". !rem
ONc:lS" '"-*IIlCl wcrI</l'l"""IIl fOo a WIClCl 011\1I......
(' 21 menlI'lt frCllll '"0-.CIII""CI*Illy III. CI.iIlcmtr 01
1'91'_ ('8)~ frCllll 0... CIIlrOllfI'IetlIlrom Onon.
eaC80t 11'11 w_tV ClOMI'lCltCCVW~ ot 11'1_.ng.tem_of MOCleIS ~., 7. geo17. g7·, 7. ana ~-oe 01 '"
tltftl<lll,ll 01 non.£conomy 5eNIllH eiIClIOCla $3s.n.
sen.ng mocwllS art warrat'ltlCl 10 QIII' sa (8) _. 01
OQeraDOn d pIlIClICl III SIt\IlC.~!IIeClalI trlC\IcallCl on
rllellllCl<aQ" 1l<C8CIlII'1 MrlItI MI1tIlll modUlft art _.
ranllCl \0 QlYe llW1y (30) ClaYS CII coer- dClIIICeCl".·
vea tlelOII N ClIIIllCllCDCl on N lllId'lQI.~' a
metltll8l1ll fOo N ~ ano " SentlIIIClIOClII ano $7.()1
etecIrOOI~".'011"~1lIUIOlI.1lC.1"'_· .
ranllCllO III""CII ClNc:lS " '"-'II ancl~
tOl "'IltV (30) ClaYS frCllll N ClalI CII~

THE WARRANTIes oeSCfll8ED A80Vf ARE EXCLU·
SIVE AND IN LIEU OF ALL OnoiER WARRANTIES
WHETHER STATUTORY. EXPRESS OR IMPUED IN·
CLUDING. BUT NOT UMITED TO. ANY IMPUED WAR
RANTY OF MERCHANTABIUTYORFlTNESSFOI'lAPAR
TICULAR PURPOSE AND ALL WARRANTIES ARISING
FROM THE COURSE OF OEALING OR US~GE OF
TRACE. THE BUYER'S SOLE ANO EXCLUSIVE AEMEOY
1$ FOR REPAIR OR~EMENT OF THe NQN.CON
FORMING PROOUCTOR PAATTHEREOF. OR REFUNO
OF THE PUFIQtASE PRICE. BUT IN NO EVENT SHALL
ORION (ITS CONTRACTOAS ANO SUPPUERS OF ANY
TIER) BE UABL£ TO THE BUYER OR ANY PERSON FOR
ANY sPECIAL. INDIRECT. INCIDENTAl.. OR CONSE·
QUENTIAL DAMAGES WHETHER THE CLAIMS ARE
BASED IN CONTRACT. IN TORT ONCLUDtNG NEGlJ.
GENCel. OROTHERW1SE WITH FlEsPECT TO OR ARIS
ING OUTOFM PFlOOUCT FUFlNlSMED HEFlE\JNCEJIl
FleolIlJ lllllJOilin ".'" lliiillll8Qllly lIlY 1*IClIl. in
C:IUClinO ," aUII'onzlO dHletl. r-or_talIv... ana.,'l:IlO,-CII Orion wllICfl..01..." acIdIIion toN_
of thIa warrantY ..... I'lClt III bonCIinO uoon Onon un-. "
wnono ana IIOl*' lly one CII .. ollarL
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SECTION 1.0 HNU PI·101 PHOTOIONIZER

The following section outlines procedures for field operations with the HNU Systems
Model PI 101 Ponable Photolonlzatlon Analyzer.

1.1 Instrument P:ome

HlZllrd Monitored:

Application:

Components:

Detection Method:

Operlltlon:

Reed Out:

Calibration:

Inherent Safety:

Organic and Inorganic vapors and gases

To determine relative concentrations of air contaminants.
Information Is used to establish level of protection and other
control measures such as action levels. II will not detect
methane.

Survey probe with ullraviolet lamp (9.5. 10.2. 11.7 eV); needle
meter read out: lead·acld gel battery; span potentiometer; range
selector; zero control.

Pl'iotolonlzatlon.

Ultraviolet light photons are generated by the UV lamp and dl·
rected at the sample. If the energy of the photons are sufficient
they will ionize the molecules of vapor/gas In the sample. The
amount of energy n.cenary to photolonlZe a molecule Is repr.
sented by Its Ionization Potential (IP). Thus the lamp energy must
be equal to or greater than the IP of a compound. Once IonIZed,
the freed electrons are collected at an" electrode to generate an
electrical current. The greater the current the higher the
concentration.

The meter can be read on the followlng ranges: 0·20, 0·200,
0·2000 ppm (span • 9.8 • benzene eqUivalent).

The Instrument Is factory calibrated to benzene. The calibration
should be checked before and after use with a calibration check
gas such IS lsobutylene, supplied by the manufacturer and cor·
rected to benzene. Once calibrated. the span setting can be
changed If necessary. Since the response of various compounds
to phololonlzatlon can differ. readings taken on the Instrument
must be expressed IS equivalent to the gas the Instrument was
callbl'llted. HNU Systems supplies Isobutylene as a check gas for
the Instrument to which a correction factorla applied so that the
calibration II to benzene-equlvalence.

The HNU Photolonlzer can be purchased wllh the following ap·
provals: Class I DMslon 1 Groups ABCD: Class I Division 2
Groups ABeD; and non·approved. Be sure to examine the Instru·
ment to determine lis approval.
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Llmltatlona: Because the Instrument Is sensitive to many organic and inor·
ganlc vapors/g.... It cannot be used as a qualitative instrument
in unknown situations. It is strictly quantitative except when the
nature of the contamination is known and the Instrument haa
been calibrated to. or a calibration curva has been generated
for. the contaminant being monitored. High humidity reduces
sensitivity. High concentrations of methane can cause a
d.,wns,..,I, Ijef'9c'lc!"! ~f ~..,~ "'@'!f!!' (~';e-:~"i""lQ'. .1t".. "c:'e"~s

With concentrations of vapors and gases above the aetectlon
limits of the Instrument will cause Inconsilltent Instrument
behavtor.

EPA Action GUldaa: None are established. It depends on the toxicity of the specific
compound being measured.

1.2 Flald Procedurea

The following sec1lons detail the procedures that are to be followed when USing the HNU
in the field.

Procedure Section Frequency

Stan-up Procedure 1.2.1 Prior to each use of the
Instrument

Operational Check 1.2.2 Prior to each use of the
Instrument

Field Calibration Check 1.2.3 Prior to each use of the
instrument

Routine ServIce 1.3. 1 Monthly·

1.2.1 Start Up Procedure

a. Before attaching the probe. check the function switch on the control panel to
ensure that It Is In the off position. Anach the probe by plugging It Into the
Interface on tha top of the read out module.

b. Tum ihe function awIlch to the banery check position. The needle on the
meter should read within or abova the green battery arc on the seale. If not.
recharge the banery. If the red Indicator light .comes on. the battery needs
recharging. Do not use the Instrument.

c. Tum the function switch to any range senlng. Look Into the end of the probe
for no more than two to three seconds to see If the lamp Is on. If It Is on. it
will give off a purple gloW. 00 not stare Into the proba any longer than
threa .aaconda. Long term exposure to UV light can damage eyes. Also.
lIaten for the hum of the fan motor.
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d. To ZERO the Instrument. turn the function switch to the standby position and
rotate thl zero adjustment until the meter reads zero. A calibration gas is not
needed since this Is an electronic zero adjustment. If the span adjustment
setting Is changed after the zero is set. the zero should be rechecked and
adjusted, if necessary. Walt 15 to 20 seconds to ensure that the zero reading
Is stable. If necessary, readjust the zero.

1.2.2 Opll1ltlonll Check

a. ;-OllC,. tne Slart UP proceaure In seCllon 1.2.1.

b. WIth the Instrument set on the 0-20 range, hold a solYent-based magic
marker near the probe tip. If the meter deflects upscale, the Instrument Is
working.

1.2.3 Field Clllbl1ltlon ProcldUI1I

a. Follow thl start-up procedure In section 1.2.1 and the operational check In
section 1.2.2.

b. Set the function switch to the range setting for the concentration of the
callbrltlon gas.

c. Attach a rtgulator (HNU 101-351) to a disposable cylinder of ISObutylene gas
(HNU 101-351). Connect the regulator to the probe of the HNU wlth a piece
of eilin Tygo" tubing. Tum on the Yalue on the rtgulator.

d. After flftten seconds, adjust the span dial until the meter reading equals the
concentration of the calibration gas used. Be careful to unlock the span dill
before adjusting It.

e. Record In the fleld log: the Instrument 10 No. (EPA decal or serial number If
the Instrument Is a rental); the Initial and flnel span settings; the date and
time; concentl1ltlon and type of calibration ges used; and the nlme of
person who calibrated the Instrument.

f. If the HNU does not start-up, eheck-out, or calibrate property, the COM
Rtglonll Field Equipment Manager la to be notlfled Immediately. Under no
circumstances Is work requiring monitoring with an HNU to be done with a
malfunctioning HNU.

1.2_~ Opel1ltlon

a. Follow thl start up procedure, operational check and calibration check.

b. set thl function switch to thl appropriate rangl. If the concentration of
g.... or vaIlOf' Is unknown, set the function switch to the 0 - 20 ppm rlngl.
AdJust It If necessary.

c. While- taking care not to permit the HNU to be exposed to excesslYe
moisture, dirt. or contamination, monitor the work actlYlty as speclfled In the
COM SlII Health Ind Safety Plan.

d. When the actlYlly Is completed or at the end of the day, carefUlly clean the
outside of Ihe HNU with a damp disposable towel to remOYt any visible dirt.
Return the HNU to a secure area and place on charge.

e. WIth the exception of the probe's Inlet and exhaust. the HNU can be
wrapped In clear plastic to prevent It from becoming contaminated and to
prevent weter from getting Inside In the event of.precipitation.
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1.3 Servicing Procedure.

The following section. cover Ihose actlvfties which are 10 be done by the COM Reglonall
Subsidiary Field EQulpmenl Manager, or a Irained designee. The.e procedure. are not
I...~,.,d.d fe' 'j!!! !:,v I'!,,'I' fl£'" ",,'sonnel ~nd arll nol to be alt.mpt_d :y COM "e!d
p.rsonne. unaer any circumstance••

The appropriate calibration/maintenance log. ara to be filled In completely whenever
an HNU racalva. servicing and a naw calibration stlckar attached. This Is trua of
both COM and rantal Instrumants.

1:3.1 Routine Sarvlce

The HNU's performance is affected by a number of factors. These Include bUI are nol
IImiled 10 Iha decay of Ihe UV lamp oulpul over lime and Ihe accumulation of dust and
other panlculales and material on Ihe lamp and In lhe ion chamber. Because of Ihese
factors, HNUs should not be laft In the flald for a parlod of more than a month before
baing sarvlcad or replaced with a fresh Instrumant. If a slle is gOing to be Inacllve for
a period of more Ihan a week, all monlloring instruments are 10 be returned 10 Ihe COM
Regional Field Equipment -Manager or his lralned deSignee for servicing andlor
reassignment.

The following procedures are 10 be performed for routine service.

Procedure

Operational Check

Calibration Check

Section

1.2.2

1.2.3

Frequency

Prior 10 use and at In
strument relum

Prior 10 use and at In·
slrument relum

Monthly or following
lamp and Ion chamber
cleaning, or lamp
replacement

Monthly or as needed

AI needed

Yearly

1.3.2

1.3.4

1.3.5

1.3.6

c.

Clean UV Lamp and Ion Chamber

Replace UV Lamp

Factory Maintenance

1.3.2 Calibration

a. WIth the function switch In Ihe off posillon, C21refully remove the meter
uaembly from the proleclive metal case.

b. Attach the probe to the Interface on Ihe meter assembly.

Tum Ihe function switch 10 Ihe ballery check position. The lamp sho"lc! 1I0hl.
the probe fan motor begin running. and the meter should defler.t int,:, Ih..
green battery arc on the scale. If one or more of these falls 10 occur. refer to
section 1.4 to determine the polenllal problem.

Calibration
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d. Tum the function switch to the STANDBY position and zero the meter. The
lamp will not be lit at this position. This Is an electronic zero adjustment.

e. Adjust the span control to 9.8 lor a 10.2 eV probe and to 5.0 for an 11.7 el/
probe.

I. Attach a source of calibration gas. HNU 101-350 Isobutylene or equivalent.
to the probe. The adapter which HNU sells for the 101·350 gas Is set to
:rl':"/;ce tre :':ce' I'"." ·~te to the cr,..... '!. The val"e .,n tile ~',II"':'"" of
isoOutyiene wnlcn IS sor.:l by HNU Systems is correCI80 ,0 oe a oenzene
equivalent value, If another cylinder of Isobutylene Is used, dMde the value of
the gas by 0.70 If It Is desired to obtain the benzene-equivalence value.
When using a cylinder of gas other than the 101·350 supplied by HNU, use
a T connector to connect the cylinder to both the probe and a rotometer.
AdjUS1 the flow so that the rotometer shows a slight flow while the probe Is
operating. An accurate flow Is not needed but only a slight excess of flow
while the probe Is running. A1temately, a gil bag (tedlar recommended) can
be flushed and fllled with the calibration gas whiCh can be fed Into the
probe.

g. Using a small screw driver. adjust the R48 gain control potentlomeler on Ihe
power supply boerd until the meter reading equals the concentration of the
calibration gas. The instrument Is now calibrated to benzene. II the Instru
ment will not calibrate. refer to section 1.4 to determine Ihe potential
problem.

h. Record the calibration resultS on a calibration/maintenance log sheel (Exhibit
A) and attach a new calibration sticker to the inltrument.

I. If the calibration gas Is not HNU 101-350. then it should be I gas which has
a value whiCh Is National Bureau of StandardS (NBS) tracaable.

1.3.3 Callbrlltlon To A Gaa Oth.r Than Isobutyl.n.

The HNU may be calibrated to any certified hydrocarbon calibration gas. This requires the
approvel of the appropriate COM Regional/Subsidiary Health and Safety Manager. After
callbrlltlon to another ga., .11 lublequ.nt Inltrum.nt re.d·lngl mu.t be expresled
a. ppm In the g•• used (I.e. 19 ppm vinyl chloride equivalent). To calibrate to another
gas. use the following procedure.

a. Calibrate according to procedure 1.3.2.

b. FlU and flush three to four times a gas bag (tedlar recommended) with the
certIfIed NBS traceable callbrallon gal. Then flll the bag with two 10 three
liters of the calibration gal. It th. g•• II toxic. thll mUlt be don. Iii •
fum. hood.

c. Feed the callbrlliion gil Into the probe with the lange set for the value of tha
.gas. After ftfIean seconds adjust the spancontroi until the meter reads the
value of the calibration gas.

d. Record the ralultS of the calibration on the calibratlon/maintennnc" Ina
sheet (exhibit A) and attach a new calibrallon slicker to the Instrume'" ~1~~"

certain that !he Instrument Is clearly marked as to the gas lor which it is
callbrated~
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CALIBRATION/MAINTENANCE FORM
FOR HNU PI-101

Date: Time: -------
Name: Region: Site: _
c:~ • .,.-~ __ . 1: .. - ..•. _\i"'.." _-roo ":."-nt""'::·'''r'·'''; ...~"'ri.,,:no ..· _I.... ••""'\ . ~~ ,.1 _._ .. Q.. J.t::: 1'_ CiiIJ w_w v'liiO iii;< c;u

Last used at ~ion: Site: ------~....:.....----
Last Calibrated by: Region: Date: ----

CONDmoN OF UNIT
Were any PARTS/ACCESSORIES missing or damaged Dyes ono

. if YES. list & describe:

Was unit retumed CLEAN and in WORKING order 0 yes 0 no
if NO, describe condition:

FUNCTION I EST
1. Battery test On green area) ---- 2. Control knobs tight ----
3. Meter zeros with no drift 3. Fan works _

5. Stable meter at ali settings

CAUBRAOON
Probe energy: 0 10.2 0 11.7
Initial span setting: 0 9.8 0 5.0
Calibration source ---------- Concentration ---'-- ppm.
Initial reading Final reading
R48 adjustmentment 0 yes D no
Final span setting
Calibration satisfactory D yes

CAUBRAnON CHECK
Probeenergy: 0 10.2 0 11.7 .
Calibration source .....A.COncentration __--!ppm

Initial span setting Final span setting
Cafibration satisfactory 0 yes 0 no

Comments:

Tltle:-------- ..........,... Signature: ---------F-34
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1.3.4 UV Lamp Ind ION Chlmber Cilining

During periods of analyzer operatIOn, dust and other foreign materials are drawn Into the
.,r'1!le. ''1rr'''inq d'!''1osits on the surface I')f the UV la",o 1"d In t"~ Ion c... ~.,...k!!r. Thi~

cor,OIl,on III usuallY InOlcal80 by m..ltr readlngll tnal are tOW. erratic. unSI..O.." non·
repeatable, drifting, and which show apparent moisture sensitivity. These deposits Inter·
lere with the IOnIZation process and cause erroneous readings. Check lor this condition
monthly or as required to Insure that the HNU Is functioning properly. Disassembly and
cleaning Is accomplished as follows:

a. Tum the function switch on the control panel to the OFF position before
disassembly. Otherwise, hiOh voltage of 1200 V DC will be present.

b. Disconnect the prObe cable connector at the read out assembly.
Disassemble the probe by flrst removtng the exhaust screw at the base of
the probe adjacent to the handle. Grasp the end cap In one hand and the
probe shell In the other, gently pull to separate the end cap and the lamp
housing from the shell.

c. Hold the lamp .houslng with the black end cap upright. Loosen the screws on
the top of the end cap, separate the end cap and Ion Chamber Irom the lamp
and lamp housing. Care must be taken so that the Ion chamber does not fall
out of the end cap or that the light source does not fall out of the lamp
housing. Tum the end cap over In the hand. TIp It lightly on the top. The Ion
chamber should fall out of the end cap Into the hand. Place one hand over·
the top of the lamp housing and tilt slightly. The 'iOht source will slide out of
the housing.

d. Check the lamp window for fouling by looking at the surface at an Inclder1t
angle. Deposits, fllms or discolOration Interfere with the Ionization process.
Clean the window as follOws:

10.2 eV Ilmpl

e. Clean the window by rubbing It gently with a non-abraslve tissue (e.g. KIm·
Wipe) or a IenI tissue dipped In a mild detergent solution.

f. If thil does not remcMI the deposit. apply I small amount of HNU cleaning
comJ)OUnd directly onto the window of the lamp and spreid It evenly over the
surfaca with a IenI tissue.

g. Wipe off the compound with a new tissue.

h. Fllnse-the window with warm water <about 80 degrees F) or gently wipe It with
a damp tissue to remove III tractl of grit. aliI and Iny static charge that may
hive built up on the window. Dry with I new tissue.

11.7 eV tamp

I. Clean the window by putting a Freon. a chlorinated organic solvent (I.e.
l,l,l·trlchloroethane). or hexane on a tissue. rubbing gently. and then drying
with another tissue. This must be done In a fume hood or In a well ventilated
Irea. Do not cltan In 11.7 eV Itmp with wlter. with I wlter miscible
solVent (I.e methanol or acetone) or With the cleaning compound used
for the '.5 and 10.2 IV lamps. This will dlmage the 11.7 IV lamps.
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k. Next, Inspect the Ion chamber for dust or particulate deposits. If such matter
Is present, the assembly can be swirled gently In methanol. rubbed gently
with a methanol·soaked cotton swab. and dried gently at 50-60 degrees
Centigrade for approximately thirty minutes. Uquld mu.t not be pre.ent .t
re••••mbly. This would adversely affect the HNU's performance. DO NOT
cle.n the Ion ch.mber with the HNU cle.nlng compound cited above.

I. Reassemble the probe by first sliding the lamp back into the lama housing.
'::a'li t::e <Ii ,:~a:;,,;~a!" jn tC;; .:.i t:'!e ia;·,~ ~C~.i,:":;. af.;.,in·~ ~.;d4.!"1 i.r~ .... ~ :;,~

rubber O....,ng Is on the lamp and that the contacts are properly aligned. The
Ion chamber fits only one way. If the ion chamber Is to be replaced. always
u.e one Identical to the one being removed. Check the aperture (small: 3.0
mm; large: 6.0 mm) at the top of the Ion chamber and matenal. of construe·
tlon (gold-plated or Teflon) to ensure proper replacement.

m. Place the end cap on top of the Ion chamber and replace the two screws.
Tighten the screw. only enough to seal the O....lng. Do not over.tlghten these
screws.

. n. Une up the pins (pogo contacts) on the base of the lamp housing with the
pins Inside the probe shell. Gently slide the housing assembly Into the probe
shell. The end cap should meet the probe shell evenly after final assembly. If
not, the Ion chamber may be Installed wrong. Do not force the a••embly
Into the 'helL It flta only one w.y. If It does not reassemble readily,
remove the assembly and check the pin alignment. Check to ensure that the
pogo contacts are not bent. Refasten the exhaust screw at the base of the
probe.

o. Align the 12.pln probe connector to the read out assembly and reconnect
with a twisting motion until a click occurs. Check to ensure the high voltage
mlcroswltch Is properly depressed. The lamp should light If the function
switch Is tumed to any position except STANDBY..

p. Check the analyzer operation.

q. If the HNU's performance Is stili unsatisfactory, replace the lamp.

r. Complete a calibration/maintenance form.

1,3.5 Lamp Repl.cement

To replaca the lamp, disassemble the probe, remove the old lamp, Install a new one of
the same eV rating, reassemble and calibrate.

Do not Ixch.nge lamp. of different eV retlno. In • probe. The amplifier and compo
nenta are H1ected for a ,pacific eV I.mp. A probe b.'.nced for one I.mp will not
function proparly 'wlth • I.mp of • different eneroy.

When the calibration Is completed. tum the analyzer OFF, replaca the read out assembly
In Ita can and complete a calibration/maintenance forms. •

1.3.' Lamp eV Ch.nge

If an application for the analyzer would require different eV lamps. separate probes. each
with Ita own eV lamp, must be used. A single read out assembly could be use with both
probes. However, changing the prObe will require resetting of,the zero control. the span
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pot. and recallbratlng to verify proper operation.

1.3.7 Flctory Service

The HNU 101 requires annual servicing at the factory. The COM Reglonal/Subsldlary
Field Equipment Manager will make the arrangements for this service.

1.4 Indicators of Malfunction IiNU Modll PH01 Photolonizlr

Indication Possible Causes

• Meter Indicates low banery 1. Blown fuse
2. Bad connections
3. Broken meter movement
4. Banery dead
5. Banery charge low

• Low banery 1. Power supply defective

• UV lamp not on 1. High Voltage interlock
(Mlcro-swltch 52) at probe
cable connector on read out
assembly not operating

2. High voltage supply out or
faUlty

3. Lamp not making proper
connection with high voltage
contacts.

4. Lamp faulty
5. Shon In high voltage lines

• Fan not running 1. Fan stuck
2. Fan connections faUlty
3. Low or dead banery
4. Fan voltage not correct

• Meter does not respond 1. Dirty or open probe
connection

2. Broken meter
3. Dirty or open connections to

meter
4. Low or dead banery
5. Blown fuse

• Drifting meter or apparent 1. Ion chamber contaminated
moisture sensltlvtty

• Meter does not return to zero 1. Broken meter movement
In STANDBY 2. Dirty or open connections 10

meter
3. Dirty or open conno - tin",,: in

probe
4. Zero adjust faulty
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o

•

Meter readings, too high or low

Meter erratic, unstable or
non-repeatable

5.
6.

1.
2.
3.

4.

1.
2.

3.

4.
5.
6.

7.
8.
9.

Amplifier faulty
Ion chamber shorted

Incorrect callbrallon
Lamp dirty
Contaminallon In Ion
chamber
Power sUDPlv board faully
;irt, J( ,<josa cor ;:,;;';UCi1:i

Loose cable connectlDn
Dirty or· loose meter
connections
Contamination In Ion
chamber
Power supply board faulty
Unstable or noisy lamp
Function switch In high gain,
most
sensitive position
Fan not operating property
Gas flow slow or stoPped
Meter contacts dirty or loose

1.5 Additional Precautlona

o The HNU PI·101 Is designed to sample air or vapors only. 00 NOT allow any
Ilqulcla to get Into the probe or meter assembly.

o High concentrations of methane and/or high humidity can cause the Instru·
ment reading to vary significantly from the actual concentrallon of gases or
vapors present. Thla Is true evan though the HNU cannot read methane or
water vapor.

o Tum the function switch on the control panel to the OFF position before any
disassembly. Otherwise, high voltage of 1200 V ce will be present.

o Use great care when operallng the analyzer with the read out assembly
.outside Ita case due to the presence of 1200 V ce.

o 00 not look at the light source from any closer than sbe Inches with unpro
tected eyes.O~ only briefly. Continued exposure to ultraviolet energy
gel1l(lted by the light source can be harmful to eyesight.

o Place the lnatrument on charge after each use. The newer units require that
the probe be attached to the read 0U1 case to charge the Instrument. To
determine " this Is the case with a. particularInstrument, tum the function
switch to SATTERY wlthOU1 a probe allached. Tum the function switch to
OFF and repeat with a probe attached. If the needle deflects to the baltery
OK point with the the probe altached and not altached. the unit will charge
wlthOU1 a probe attached. If the needle only deflects when the Drobe is
attached. then the unit require. that the probe be allached to charge. If the
neadIe does not deflect at all. the unit I. broken.

F-38



::;ecmon: 1.U

• If at any time the Instrument does not cheek out or calibrate property In the
field. the COM Regional Field Equipment Manager Is to be notified Imme·
dlately and a replacement provided lor the malfunctioning Instrument. Under
no circumstances should field work requiring continuous air monitoring lor
organic vapors andlor gases be done with a malfunctioning HNU or without
an HNU or an approved comparable Instrument.
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SECTION 2.0 FOXBORO ORGANIC VAPOR ANALYZER 128

The following section outlines procedures for field operations with the Foxboro OVA Model
128.

2.1 Instrumant Proflla

Hazard Monitored:

Application:

Componants:

Detection Mathod:

Opanltlon:

Read Out:

Callbnltlon:

Inharant Safaty:

Umltatlona:

EPA Action Guldaa:

Toxic concentrations of organic vapors

To determine relative concentrations of air contaminants. The
Information Is used to establish levels of protection and other
control measures such as site specific action levels. When
equipped with the gas chromatographic option It can be used for
limited qualitative and quantitative assessment of samples.

A survey probe with a meter read out; self contained hydrogen
cylinder for the detector; low and high audible alarm; range se
lector; lead-acid gel battery; gas salect control; pressure
gauges.

Flame Ionization.

.The sample Is drawn by a pump to the detector whera It Is
IonIZed (combusted). The electrons released are collected at an·
electrode which generates a current. The greater the curr~nt.

the higher the concentration. The Instrument will detect only or
ganic compoundS.

The meter can be read on the following ranges: 0-10. 0-100. or
0-1000 ppm methane equivalent.

Tha Instrument Is fac10ry calibrated to methane. The calibration
should be checked before each un with a calibration check gas.

The OVA Is approved for Class I Division 1 Groups ABeD.

Tha Instrument UHd In the survey mode In unknown at
mospheres Is strtctly quantitative with the reading equivalent to
methane. Because the Instrument Is extremely sensitive to meth
ane. It has a limited application In areas where toxtc vapors and
gases are found with methane because methane masks the
other compounds. The limit of use Is about eight hours due to
both. the hydrogen supply and battery life. It requires vary high
grade hydrogen (Prapurlfled or Zero grade, la" than 0.5 ppm
total hydrocarbons .. methanal. It requires more training than
other Instruments. especially when used In the chromatographic
mode.

None established. It depends on the toxicity of the specific com
POUnd being monitored.
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As Needed

Dally under dusty condl·
tlons; weekly under
good conditions

Monthly

Frequency
Prior to each use of the
Instrument

Prior to each use of the
Instrument

Poor to each use of the
Instrument

After each use of the
Instrument

After each use

POor to each use of the
Instrument

2.2.1

Section

Routine Servtce 2.3. 1

2.2.1 Start Up Procedure (Survay Moda)"

a. Attach the probe to the main Instrument package. ee careful to properly
IIne-up the electronic Jack and the sample line. Check the battery condition
by moving the Instrument switch to the battery position. The needle .hould
deflect pa.t the white line on the probe. If It does not. do not u.. the
Inatrument. Place the unit on charge. A deflection of the meter beyond the
white line Indicates that the battery has more than four hours of operation at
22 degr_ C before It Is necessary to recharge It. (Lower temperatures will
shorten the operating tlma.).

b. Move the Instrument switch to on and allow a five minute warm-up.

c. Move the pump switch to the on position and then place the Instrument panel
In the vertical position and check the sample flow rate. The now should be
1.5 to 2.5 Ilt~ per minute at 760 mm of pressure and 22 degrees C.

d. Set the' cellbrate switch to Xl0 position and use the calibrate knob and set
the meter to read O. Use the cellbrate knob to set the level the warning
alarm. Tum the volume knob fully clockwl...

e. Open the hydrogen tank valve and the hydrogen supply valve one or two
tum•• The hydrogen supply value gauge should read between 8 and 12 psI.
(For eight hours of operation. the hydrogen tank pressure should be at least
1500 psI). About 150 psi of hydrogen Is required per each hour of survey
operation. (If the GC option Is used. the amount of hydrogen used will
Increase.)

Operational Check 2.2.2

Pumping System Check 2.2.3

Shut Down Procedure .2.2.4

Battery Charging 2.2.5

Field Calibration Check 2.2.6

Hydrogen Refilling 2.2.7

Clean Particle Fllttl'l 2.2.8

2.2 Field Procedur..

The following sections detail the procedures that are to be followed when using the OVA
In the field.

Procedure

Start-up Procedure
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f. After approximately one minute, depress the Igniter button. A barely audible
popping sound will be heard when the detector lights and a sUdden sharp
positive deflection of the meter on the probe will be observed. Do not d..
pr... the Ignlt.r button for mort th.n flv. second•. If the detector does
not light, (Indicated by a slowly rising positive deflection of the meter) walt for
one minute before attempting to light the detector.

g. After the detector Is lit. use the calibrate knob to zero out the ambient
background. For maximum sensitivity below 10 ppm, set the calibrate switch
to Xl and readJust the zero on the meter. To avoid a false f1ame-out alarm
Indication, set the meter to 1 ppm with the calibrate knob and make
differential readings from there. .

h. When using the OVA In the survey mode. make certain that the sample Inject
valve remains In the full out (up) position and that the backflush valve Is
either full In (down) or full out (up)•

• For a description of the Survey Mode, refer to section 2.4.1.
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2.2.2 Operltlonll Check

a. Follow the start-up procedure In 2.2.1.

b. With the range switch set on the X·10 position. hold the lip of a solvent·
based magic marker at the probe opening. If the meter deflects upscale. the
detector Is lit and the Instrument Is working properly. If the Instrument will not
start·up or check-out properly. notify the COM Regional Field Equipment
Manager to obtain a replacement.

2.2.3 Pumping Syatem Check

a. Follow the start-up procedure and operational check.

b. Block the Intake of the probe. The pump should stl". If It does not stall.
check the seals at the probe and the connection of the probe to the main
Instrument ease. If .the pump stili does not stall. notify the COM Regional
Field Equipment Manager to obtain a replacement.

2.2.4 Shut Down Procedure

a. Close the hydrogen supply valve and the hydrogen tank valve. Do not over·
tighten the.e vllue•• As soon as the values stop turning, they are closed.
They are easily damaged by overtightening.

b. Move the Instrument switch to off.

c. Walt 5 seconds and then move pumpswltch to off. The Instrument Is now In
a shut down conllguratlon.

d. If possible, Immediately place the Instrument on charge.

2.2.5 Bettery Chlrglng

a. In I non-hllDrdou. environment. plug the. charger connector Into the
mating connector on the battery cover and Insert the ac plug Into a standard
115 v ac wall outlet.

b. Move the bettery charger switch to the ON position. The light above the
switch should light.

c. The battery charging Is Indicated by the meter on the charger fully deflected
to the left. A fully. charged battery Is Indicated when the meter pointer Is In
line with the charged marker above the scale.

d. .Approximately one hour of charging Is required for every hour of operation.
Overnight charging Is recommended after each use. The batterles are of a
type which cannot be damaged If left on the charger for a long perlod of
time.

e. When the charging Is complete, tum the battery charger switch to OFF and
dlsconn\lCl tha charger from the battery assembly.

F-43



..- ........_.. '~-"'--" -

2.2.1 Calibration Check

a. Follow the stan-up and operational check procedures.

b. Flush a gas bag (tedlar recommended) three to four tIme with a known
methane standard near 100 ppm (I.e. Foxboro HGC·225 methane In air or
equivalent). Fill the bag with about two liters of the gas.

c. Put the OVA on the X·l0 scale and zero.

d. Using clean tygontublng. feed the standard Into the Instrument. After fifteen
seconds adlust the gas selec1 dial until the reading on the meter Is the same
as the value of the gas standard. If the Instrument will not calibrate. notify
the COM Regional FJeld Equipment Manager and obtain a replacement.

e. Record In the field log the Instrument 10 No.; the Initial and final gas select
dial settings: the date and tIme: the concentration of the calibration gas: and
the name of the person who calibrated the Instrument.

2.2.7 Hydrogen Refllllng

a. In a wall ventllatad area, away from any source of flame or spark, allach
the hydrogen filling hose securely to a cyUnder of aero grade hydrogen (less
than 0.5 ppm total hydrocarbons as methane).

b. Attach the filling hose to the Instrument fill connection.

c. Check to ensure that all of the values on the Instrument are closed and open
the supply valve on the hydrogen cylinder.

d. Tum the flillbleed valve slowly to bleed and purge the hose for ten to fifteen
seconds.

e. Tum the ftIl1bleed valve to the close position. Open the refill valve on the
Instrument slightly, open the hydrogen tank valve on the Instrument panel.
and tum the fllllbleed valve to fill.

f. After the hydrogen tank Is filled. close all the valves. Bleed the filling hose
and dlsconnec1 It from the Instrument. Then dlsconnec1 the hose from the
hydrogen cylinder. (A small amount of hydrogen at high pressure will be
present In the hydrogen supply system.)

g. As a leak check. with the Instrument shut down, observe the hydrogen tank
preseure gauge. A decrease of more than 350 psI/hour Indicates a slgnlfl·
cant leak In the hydrogen supply system.

2.2.8 Particle Finer Cleaning

Under dusty condltlone and repeated use, the panicle filters In the OVA will require
cleaning. They are cleaned In the fOllowing manner.

• A fllter'lt located behind the sample Inlet connec1or on the Side Pack
Assembly. It It rernCllled for cleaning by using a 7116 Inch thin wall socket to
unacraw the FItting Assembly. The filter cup, '0' ring and loading spring will
then come out. The porous stainless filter cup can be cleaned by blowing out
with air. Reassemble In reverse order ensuring that the '0' rIng seal on the
Fitting Assembly Is Intact.

• A panicle filter Is located In each plck·up fixture. One of these filters must be
In the sample line whenever the Instrument Is In use. Sampling fixtures
should be cleaned by blowing out with air to remove panicles of din.
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ArI SCBA cylinder can be used to supply air for cleaning. However, in very dusty situ
ations, other air may be required,

2.2.9 Operation

a. Follow the start up, operational check, and calibration check procedures.

b. Set the range switch to the appropriate range. If the concentration of gases
or vapors Is unknown, set the function switch to the 0 - 10 ppm range and
adJuS1 it if necessary.

c. While taking care not to permit the OVA to be exposed to excessive
moisture. dirt. or other contamination. monitor the work activity as specified
in the COM Site Health and Safety Plan.

d. When the activity is completed or at the end of the day. carefully .clean the
outside of the OVA with a damp (not dripping wet) disposable towel to
remove any visible dirt. Return the OVA to a secure area. shut It off (2.2.4),
and place the unit on charge.

e. With the exception of the the probe inlet and the exhaust, the OVA may be
wrapped in ciear plastic to prevent It from becoming contaminated and to
prevent moisture from getting Inside in the event of precipitation.

2.3 Servicing Procedures

The following sections cover those activities which are to be done by the COM Reglonall
Subsidiary Fleid Equipment Manager or a trained designee only. They are not Intended
for uae by COM field personnel and should not be attempted by COM field personnel
under any circumstances.

The a calibration/maintenance form Is to be filled In completely and a new calibration
sticker attached ·whenever an OVA receives servicing. This Is true of both COM and rental
Instruments.

2.3.1 Routine Service

The OVA's performance Is affected by a number of factors. These Include but are not
limited to the clogging of the dust filters, formation of deposits on in the detector
assembly, leaks In the air and hydrogen lines, and the drift of the calibration. Because of
these factors. OVA's are not to be left out for more than one month before receiving
routine servicing or being replaced with a fresh InS1rument. if a site Is going to be Inactive
for more than one week. all monitoring InS1ruments are to be returned to the Regional
WarehOuse/Staging Area for Servicing and/or reassignment. .

Maintenance personnel should be thoroughly familiar with inS1rument operation before
performing maintenance. It Is essential that all matlers relating to safety of OI""r~f1"".

servicing and maintenance. be thoroughly understood. There should be no pot""Ii~1 illn;

te,. or flame in the area when filling, emptying or purging the hydrogen system and tho;>
Instrument should be turned off.
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Extreme care should be exercised to ensure that required parts replacement Is accom·
plished with the parts specified by Foxboro. Modifications to an OVA are not permitted.
Any modifications, substitution of parts not specified by Foxboro, or any incorrect repair
will invalidate the Inherent Safety rating. Disassemble the instrument only in a non·
hazardous atmosphere.

Procedure Section Frequency

Check Pumping System 2.2.3 Prior to use

Check Calibration 2.2.5 Prior to use and at in·
strument return

Calibration 2.3.2 Monthly and after
selViclng

Check Particle Filters 2.3.4 Weekly

Clean Burner Chamber 2.3.6 Weekly

Change. Charcoal 2.3.7 As needed

Purge Hydrogen System 2.3.8 As needed

2.3.2 Calibration

a. Carefully remove the instrument from its case.

b. Tum on the electronics and zero the OVA on the X·I0 scale. Set the gas
select dial to 300.

c. Tum on the pump and open the hydrogen values. Ignite the detector. Go to
the survey mode.

d. Introduce I National Bureau of Standards (NBS) traceable methane stan·
dard nelr 100 ppm Into the OVA. This can be done from I gls bag (tedlar
recommended) or a cylinder of gas. If a cylinder of compressed gas is used,
use I T connector 10 supply gas to both the OVA Ind I rotometer. Wlth the
OVA pump on, adjust the gas flow to so that the rotometer shows a slight
excess of flow. Adjust R·32 trlmpot on circuit board to make meter read to
value of the standard.

e. Tum off the hydrogen and adjust meter to 40 ppm. Switch to Xl scale and
adjust R-31 trlmpot to make meter read 4 ppm. Retum to XI0 scale and
Idjust meter needle to 40 ppm. SwitCh to Xloo scale and adjust R·33 trim·
pot to m.ke meter read 400 ppm.

f. Fill In the calibration/maintenance log (exhibit B) and place a new call.
bratlon .tlcker on the Instrument.

2.3.3 Calibration To A Ga. Other Than Methane

The OVA mlY be calibrated to any certified hydrocarbon calibration gas. This i~ '" ""
done only at the direction of the COM ReglonalfSI,bsldlary Heallh and Salp.IY r "'"~U'"
After calibration, all subsequent Instrument readings must be expressed as PP'11 in Ih~

gas used (I... 20 ppm benzene equivalent). To calibrate to anot~.r gas. use the following
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CAUBRATION
A1temate calibration Gas --__

PPM _

CALIBRATION/MAINTENANCE FORM
FOR OVA 128

Date:----- llme:-------
Name: Region: Site: ---- _
EPA Tag no.: Rental: 0 yes 0 no Rental Source: Serial no.: _

Last used at region: Site: ------------
Last Calibrated by: Region: ...,-_Date: _

CONDmON OF UNIT
Was unit STORED/SHIPPED with slight amount of H2 in tank 0 yes 0 no
Were any PARTs/ACCESSORIES missing or damaged 0 yes 0 no
if YES, list & describe:

Were any of the three VALVES OVERTIGHTENED or left OPEN 0 yes 0 no
Was unit retumed Clean and in WORKING order 0 yes 0 no
if NO. describe condition:

FUNCTION TEST
1. Battery test on/above line 2. Pump flow rate ----- LPM
3. Flame out audio at speaker 3. H210w valve pres. PSI
5. PPM alarm audio at speaker 6. QUAD RINGS checked _
7. SAMPLE INJECT valve operates 8. Backflush valve operates _
9. Check for AIRlH21eaks 10. IGNITION response time~ -..,.

(less than 2 sec.)

Methane + air std. PPM
Gas select (SPAN) setting 0 3.0

(WARNING. R38 factory adjustment only]
Background reading PPM {Q-6 PPM acceptable tolerance}
X100 CH4 test (before adj•. R32) PPM after PPM
X10 flame/pump off (before adj. R31) PPM after PPM
X1000 flame/pump off before ad~ R33) PPM after PPM

CAUBRATION CHECK
Methane standard - __IPPr,,1 A1temate Calibration ~as
Initial gas select PPM _
Final gas select _

Calibration satisfactory: 0 yes 0 no

Signature: -------------Trtle: ---,-------__
, .
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procedure.

a. Follow the calibration procedure 2.3.2.

b. Fill and flush three or four times a gas bag (tedlar recommended) with the
certified NBS traceable calibration gas. Fill the bag with two to three liters of
the gas. If the gas is toxic, this must be done In a fume hood.

c. Set the OVA scale to the setting for the concentration of the gas and feed
the gas into the probe through cleln tygon tubing. After fifteen seconds,
adjust the gas select switch to adjust the meter reading to the value of the
gal.

d. Record the calibration results on a calibration/maintenance log sheet (Exhibit
B) and attach a new calibration sticker to the OVA. Make certain that the
Instrument Is clearly marked as to the gas for which it is calibrated.

2.3.4 Plrtlcle Filter.

The particle fllters In the OVA are cleaned in the following manner.

Primary Filter

This fllter Is locsted behind the sample Inlet connector on the Side Pack Assembly. It Is
removed for cleaning by using a 7/16 In thin wall socket to unscrew the Fitting Assembly.
The fllter cup, •O' ring and loading spring will then come out. The porous stainless filter
cup ean' be cleaned by blowing out or washing In solvent. If I solvent Is used, eire should
be taken to ensure that all solvent Is removed by blowing out or heating the fllter.
Reassemble In reverse order ensuring that the •O' ring seal on the Fitting Assembly Is
Intact.

Secondary Filter

A particle fllter Is located In each plck-up flX1ure. One of these fllters must be In the
sample line whenever the Instrument Is In use. Sampling flX1ures should be periodically
cleaned with an air hose and/or detergent wlter to eliminate foreign plrtlcle mltter. If a
solvent Is used. the flxture should be subsequently cleaned with detergent and baked out
at 120 degrees F to eliminate residual hydrocarbons.

MixerlSumer Assembly Filter

A porous metal particle flfter Is Incorporated In the Mixer/ Bumer Assembly which screws
Into the Preamp Assembly. This fllter Is U$ed as the sample mixer and Inlet flame arrestor
In the .chamber. The fllter should not ~ome contaminated under normal conditions but
ean be cleaned or th•. assembly replaced If necassary.

Access to this fllter or output surface does not require r.movtng the Instrument from the
ease. For access, remcMI the safety cover using a hex key wrench (supplied) then un
screw the .xhaust port. The Filter Assembly can now be seen on the sid. of the chamber
(Pr.amp Assembly) and can be cleaned with a small wire brush.

Exhaust Flame AlTestor

A porous metal flame arrestor Is located In the exhaust port of the detector chamber
(Prelmp Ass.mbly). It lets IS I partlcl. fllter on the chamber output and restricts foreign
matter from from entering the chamber. This mter may be cleaned by ,removing the
.xhlust port. For acc.ss, see Mlxer/Bum.r section above. Note that the filter Is captive to
the .xhaust port. Clean the fllter with a solvent or detergent and ensure that It Is dry and
completely baked out at. 120 degrees F before reinstalling.
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2.3.5 Hydrogen Tank Supply" Refill Valvea

After some time. the Teflon washers under each valve packing nut can'cold flow' (move
with pressure) and allow hydrogen to leak. Leakage can be determined by using Leak·
Tec. Snoop or a soap solution around the valve stems. This leakage can usually be
stopped by tightening the compression nut (adapter) as outlined below.

a) Unscrew the packing nut with a 7/16 Inch wrench.

b) Unscrew the valve.

c) Replace the compression rings.

This compression Is against soft material and only a smallamount of force Is necessary to
sufficiently compress the Teflon washers. If. after tightening. leakage stili occurs. It would
be adVIsable to replace the two Teflon washers, as follows:

a) Drain hydrogen system slowly and to the extent necessary to work on the
leaking valve(s). Observe appropriate safety precautions. There should be no
potential Igniters In the area.

b) Remove all three (3) knob screws and knobs.

C) Remove the compression nut on the valve that Is not sealing property.
Remove the stem by unscrewing It from the valve body. Observe the sand·'
wlch of metal and Teflon washers and note their order.

d) VIsually check the KeI·FTM seat on the stem for cracks or foreign material..
Wipe clean, If necessary, with a lint free cloth (no solvents or oils) and .
replace If damaged. .

e) Remove the washers and replace the Teflon washers (the factory procedure
Is a light wipe of hydrocarbon fr" silicone grease).

l") Replace the stem assembly In the valve body and tighten lightly.

g) Push the washers down Into the compression area In the same order as
noted upon removal. Replace the compression nut and lighten smugly.

h) Close the low pressure valve and fill the tank assembly. Check valves for
leaks. Tighten again. If necessary, and reassemble the unit.

2.3.' Burner Chamber Cleaning

a. Remove the safety cover and the exhaust port of the detector chamber (on
the bottom of the case) and clean the cavity and the electrode using the

. small wire brush supplied wlth the analyzer.

b. After cleaning. replace the exhaust port and safety cover and reignite and
recallbrate the OVA. .

c. Fill In the calibration/maintenance log.

2.3.7 Charcoal Replacement

a. Remove the charcoal cartridge from the Instrument and carefully empty the
used charcoal.

b. Refill the Cartridge with fresh charcoal. Foxboro PIN CSC004 or eQuivalent.
Fill the cartridge completely.

c. Replace the cartridge on the OVA.

d. Complete a calibration/maintenance log.
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2.3.8 Purging of Hydrogen Supply Line.

Contamination In the hydrogen fuel system Is usually the direct result of contaminated
hydrogen gas or contamination Introduced during the filling operation. Filling hose
contamination can be caused by storing the hose in a contaminated area.

To remove contamination, the fuei system should be purged with hydrogen. Effective
purging is accomplished as follows:

a. Disconnect the capillary tube fitting to the manifold block which has the iow
pressure gauge (Hydrogen Supply Pressure Gauge and Hydrogen Supply
Valve). This disconnects the capillary tubing from the hydrogen line so that
hydrogen may be purged at a reasonable rate from the tank assembly
through the regulators, gauges and valves. After disconnecting the capillary.
fill the hydrogen tank In the normal manner.

b. Open the tank valve and hydrogen supply valve. This will bleed the hydrogen
from the tank through the hydrogen fuel system. purging contamination
which is In vapor form. There is the possibility that contamination has been
Introduced Into the hydrogen fuel system which is not readily purged by the
hydrogen gas. but this Is unlikely. .

c. After purgll)g w11h clean hydrogen two or three times, the capillary tube
should be reconnected and the background again checked. Five or ten
minutes should be allowed before assessing the background reading, since
contaminated hydrogen can be trapped In the capillary tube.

d. If another clean Instrument Is available, the fuel system from the clean instru·
ment can be connected to the contaminated Instrument to verify whether the
problem Is' associated with the hydrogen fuel supply system. The intercon·
nectlon should be made to the capillary tube of the contaminated Instrument.

e. Recallbrate and flll In the calibration/maintenance log.

2.4 Air Sampling SYltem Maintenance

A potential problem associated with the OVA Instrument Is that leaks can develop in the
air sample pumping system. These leaks can result In dilution or loss of sample, causing
low reading of vapor concentration and slow response.

The OVA Is equipped with a flow gauge that provldes a method to check for air leaks.
Assemble the pickup·probe selected for use to the read out assembly and then position
the sidepack vertically so the flow gauge may be observed. Cover the end of the pickup
probe with your finger and observe that the ball In the flow gauge goes to the bottom,
Indicating no air flow (If the ball has a slight chatter while on 1he bottom, this Is accept·
able). Cover the center 'of the chamber exhaust pon with your thumb and again observe
the ball going to the bottom. Another simple check Is to expose the pickup probe to a light
vapor (butane) and observe that the meter responds In approximately 2.0 seconds. It
should be noted that slow meter response may also Indicate a restriction In' the air
sampling system.
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Failure of the ball to go to the bottom when the inlet Is blocked indicates a leak in the
system between the probe and the pump inlet or the inlet check valve. To isolate the
problem. remove parts, one at a time, and again block off the air Inlet. Remove the pickup
probe(s) and cover the air Inlet at the Read Out Assembly. If the ball goes to the bottom.
check that the read out to probe seal washer Is In place and replace the probes, holding
them back against the seal while tightening the nut. Recheck. and If leakage Is till
present. It is probably In the probe (pickup fixture), which should be repaired or replaced.

.If leakage Is Indicated as being past the read out handle when the connection to the
sldepack is tight. disconnect the sample line at the fitting on the sldepack and cover this
inlet with your flnger. If the flow gauge ball goes to the bottom. the problem should be a
leak In the umbilical cord/Read Out Assembly, which should be investigated and repaired.
There Is also the possibility of a leaking check valve In the pump which would not show up
on this test. If the leakage Is not found In the umbilical cord, It Is most likely In the pump
check valve. The pump should· be replaced.

lithe ball does not go to the bottom. the leak will be either In the flow gauge or Its
connecting tubing. Visually check that the tubing Is connected and If so. the flow gauge
should be repaired or replaced. Check the 0 ring Installation In the sample Inlet connector
(Fitting Assembly).

As an altemate approach. leaks on the Inlet side of the pump can be detected by using
alcohol on a Q Tip and lightly swabbing the connection one at a time or by directing
organic vapor or smoke at the potential leakage points and observing the meter response
or audible alarm. . .

Leaks beyond the pump are easier to locate, as any of the commercially available leak
detection solutions can be used. Cover the exhaust port, which will place the exhaust
system under pressure, and check each connection, one at a time. Replace the Teflon
tubing or retape the threaded connections with Teflon joint tape. Check the igniter and
Mixer/BUrner Assembly where they screw Into the detector, the high VOltage terminal
screw on the side of the Mixer/Burner and exhaust port Itself. If after these checks, the
flow gauge bell stili will not 00 to the bottom with the exhaust I)locked, the problem It
likely a leaking exhaust check valve In the pump. which should be repaired or replaced.

2.5 Gaa Chromatograph (GC) Option

The OVA provldes efficient and accurate Indication of total organic compound concentra
tiona on a continuous sampling ba.ls. However. In areas where mixtures of organic vapors
are present, It often becomes necessary to determine the relative concentration of the
componenll and/or to make quantitative analysl. of speclflc compounds.

To provide thlt capability, a gas chromatograph (GC) option Is available. When the GC
option Is used. the capability of the OVA Includes both qualitative and on-the-spot quan
titative analysis of specific componenll present in the ambient environment.

This section Is applicable only to an OVA with the optional gas chromatograph (GC)
system. It presents maintenance and trouble shooting procedures for common problems
associated with the GC mode of operation. It I. not Intended to give Instruc\l(\ns In In
the uae. of the GC option. Only trained personnel should operate the OVA in the GC
mode In the fleld.
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2.5.1 Mod•• of Operation

The OVA with GC option has two modes of operation. The first mode Is the measurement
of total organic vapors In the same manner as described for the basic OVA Instrument.
This mode Is referred to as the Survey Mode. The OVA Is In the Survey Mode of operation
whenever the Sample Inject Valve Is in the out position.

The second mode of operation Is called the GC Mode. The OVA Is In this mode of
operation any time a sample has been Injected Into the GC system and the sample Is
being transported through the GC column. This section provtdes a brlef descrlptlon of how
a gas chromatograph (00) option operates. A comprehensive discussion of gas
chromatography theory. column selection. and data analysis Is beyond the scope of this
manual.

The OVA with GC option can be utilized for many types of analysis In the Outdoor or
Indoor ambient environment or for specific laboratory type analysis. The OVA was not
designed to compete with the research or process gas chromatograph but to complemenl
these Instruments or eliminate their need In field applications. Foxboro publishes
ApplicatlonlTechnlcal Notes to assist the operators In applying the Instrument to field
monitoring situations.

The OVA In GC mode requires the following: 1) A carrier gas to transport the sample
through the column; 2) Hydrogen gas for operation of the FlO; 3) A clean air supply to
support combustion to the FlO. In addition. a method for Infecting a known volume of
sample air (aliquot) to be analyzed Is required. The OVA GC system uses the hydrogen
fuel for 'the FlO also as the carrler gas. The clean air supply Is simply the normal air
sample pumped to the FlO. Ourlng the GC analysis. this air Is scrubbed In a charcoal flIter
to provide the clean air supply.

A vaMng arrangement Is Incorporated to provtde a method for transferring a fixed volume
of air Into the 00 system for analysis. The sample air Injected Into the GC column Is the
same sample being analyzed by Ihe OVA for total organic vapor concentration. Therefore.
the Instrumem provtdes the unique capability to observe the total organic vapor con·
centratlon of the sample prlor to Injecting It Into the GC system.

2.5.2 GC Columns

Columns are available In 4. 8. 12. 24. 36. and 48 Inch lengths as standard offerings with
any of the column paCkings listed below. Longer lengths are available from .Foxboro In
12-lnch Increments on a non-standard basis.

Foxboro Designation Material

A 20% DloctyI Phthalate 011 Chromosorb-P. AW 60/80 Mesh

C Chromoaorb 101. 60/60 Mesh

o 20% Ucon 50 HB 280 on Chromosorb·P. AW 60/80 Mesh

e 20% Carbowax 400 Chromosorb·P. AW 60/80 Mesh

F 511.75% Olethylhexyt Sebecate/Bentone 34 on
Chromosorb W. AW 60/80 Mesh
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G 100/0 OV·101 on Chromosorb W, HP 60180 Mesh

T 10% l,2.3·Trls (2-cyanoethoxy) Propane on
Chromosorb P, AW 60180 Mesh

B 3% Ollsodecyl Phthalate on Chromosorb W, AW 60180 Mesh

PT Poropak T. 60180 Mesh

a Poropak a. 60180 Mesh

H 20% Carbowax 20M Chromosorb P, AW 60/80 Mesh

J n.octane on Porasll C, 80/100 Mesh

NPoropak N, 60180 mesh

2.5.3 Column Mllntenlnce

Any column can be contaminated with compounds hiving long retention times. This will '
resuit In high blckground reldlngs. This condition can be checked by Instilling a new
column or a blank column (tUbing only). If this reduces the background reading. the
contaminated column should be baked at 100 degrees C for three to four hours In a
drying oven while passing nitrogen through the column. Higher temperatures may per·
manently damage the COluml1 paCking.

When Installing any column. avoid touching the ends. as this may cause contamination.
Also, ensure thlt the flUlngs are tight to avoid hydrogen leakage.

The following Simple test may be run to determine whether the GC column Is contaml·
nated. While In I cleen ambient air background. place tile Sample Inject Valve In the In
(GC Mode) position. Observe the beckground reeding on the meter or recorder. After one
to two minutes. chlnge the position of the Backflush Valve Ind Iglln observe the blck·
ground reading. If the background reldlng went down and the stlrted to Increase In one
to two minutes. the column Is probably contaminated and needs to be cleaned. If hydro·
gen flows Into one end of the column for a long period of time. the contamination Is
pushed Into the column. Then when the hydrogen flow is reversed. the exhaust end of the
column will be clean until the contamination Is again pushed through. To clean a column,
the purge gls must be run through the column In one direction until all contamination Is
removed., Contaminated columns can be avoided by backflushlng the column after every
analysis. '

2.5.4 Chlrcoll PI"... A...mbly

After repeated use, the Charcoal Fliter Assembly will become saturated. Periodically, the
operator should check the effectiveness of the activated charcoal.

This Is done by operating the unit with thl Sample Injection Valve In and passing the
probe near I concentrated sample of compound being anal)tzed. The read out should
remlln nearty steedy Ihould not rtse more than 0 to 2 ppm. If rise is more than 2 ppm.
replace the old charcoal with new activated charcoal according to the procedure In
section 2.3.8. Care should ba taken to completely fill the tube to prevent a path for
sample to bypass the charcoal. The IIle of the charcoal depends on the length of time of
exposure Ind the concentration level during that exposure. When changing charcoal.
remove any fine charcoal dust from the assembly.
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Another test of the charcoal .filter Is to note the background reading with the Sample Injact
Valve out and then the reading with the valve In. The level should never be higher when
the valve Is In the in position and the charcoal filter is In the air line. II the reading with the
valve In the in position Is higher, the charcoal filter Is probably contaminated and acling
like a contamination emitter.

2.8 High Background R.adlng

On occasion, the background reading may be relatively high under normal ambient condl·
tlons. Ambient background reading will vary somewhat depending on the geographical
location where the instrument .Is being used. However, the background reading normally
should be In the range of 3 to 5 ppm as methane. The acceptable background reading
conslsts of 1 to 1.5 ppm of methane which Is present In the normal air environment. In

. addition to the measurement of a normal methane baCkground, there will normally be 2 to
4 ppm of equivalent methane background caused by acceptable ievels of contamination
In the hydrogen fuel and/or hydrogen fuel handling system resulting in a total of equivalent
methane reading of 3 to 5 ppm in clean air.

If the background reading goes above 5 ppm to 6 or 7 ppm, this Is normally stili accept·
able since any measurement Is additive to that background reading, I. e., 2 ppm on top of
5 or 2 ppm on top of 7 provtdes the same differential reading, however, the lower
background Is obviously desirable.

The background reading Is zeroed out or nulled even though In reality the background stili
exists. The baCkground reading is measured by zeroing the meter wtth the name out and
noting the meter Indication after the flame Is on.

The cause for a high background reading Is usually associated wtth contamination In the
hydrogen fuel system. This wtll, of course, cause a background reading since this Is the
function of the basic detector to measure contamination entering the detector chamber.
In addition, contamination present In the hydrogen wtll many times leava a small unobserv·
able deposit on the burner face which can continue to generate a background reading
when the detector Is In operetlon and the burner assembly Is heated.

Another possible cause of contamination Is the Mixer/Burner Assembly when the
contamination Is trapped In the porous bronze sample filter. This Is not a common prob·
lem and usualty only happens when an unusually high level of contaminant Is drawn Into
the assembly. Another possible cause of high background reading Is contamination In the
air sample line tQ the detector. this Is uncommon but can be the source of the problem.

An OVA that has the Chromatograph Option can have high background caused by
saturation or contamination of the actlveted charcoal filter, which Is In the line during
chromatograph analysis, or of the column which Is In the hyd.rogen line at all times.

Prior to analyzing the problem, the OVA should be chacked for proper operation.
Calibrate the Instrument to methane as referenced. If. after chacklng that thto OVA Is
property calibrated. the background Is still higher than normal for ambient conditions. thO!
followtng procedure should be followed to Isolate the cause of the problem:
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a. Let the OVA run for a period of time (15 to 30 minutes) and see If the
background level decreases as a function of time. The background could go
down as a result of clearing line contamination which Is removable simply by
the normal flow of air through the sample line.

b. Take a reading In a know. relatively clean air environment. Normally, outside
air environment Is clean enough to assess by comparison whether the back.
ground reading Is Internal to the Instrument or Is present In the location
where the Instrument Is being used.

c. If the OVA has the Gas Chromatography Option, depress the sample Inject
valve, so that the activated charcoal Is in the line, and observe whether the
background reading goes down and stays steady after elution of the air
peak. The reading should always to down or stay the same but never In·
crease when the sample valve Is depressed, since the charcoal filter will
remove trace elements of organic vapors In the air sample heavier than
ethane. If another activated charcoal fllter Is available, this may be allached
to the end of the probe to scrub the air so that a clean air sample Is supplied
to the detector. The external activated charcoal flIter can be used on any
Instrument. with or without chromatograph, for providing a clean air sample
toasaesa background level.

d. If the background cannot be reduced by any of the previous steps, remove
the safety cover and the exhaust port of the detector chamber (on the
bottom of the cue) and clean the cavity and the electrode using the small
wire brush supplied with the analyzer (2.3.7). This will remove any small
Quantities of contamination which could be the source of the background
vapor. After cleaning. replace the exhaust jlort and safety cover and reignite
the OVA. If detector contamination was the cause, the problem should be.
Immediately resolved and the ambient background will drop to an acceptable
level.

e. If the hIgh background Is stili present. the various parts of the sample flow
line such as pickup probes. umbilical cord to the instrument, etc., shOUld be
Investigated by the process of elimination to see If the contamination can be
Isolated.

f. Serious contamination In the air sample line Is very uncommon. However. If
very large doses of low vapor press~re compounds are sampled. there Is a
possibility of residual contaminatIon. This would eventually clear Itself out but
may take a considerable period of time. A typical cause for hIgh background
from the sample line Is a contaminated Mixer/Burner Assembly. If heavy
contamination of the Mixer/Burner Is Indicated. replace the Mixer/Burner
AlI8embiy.

g.. In the event of contamination In the pump or other Internal parts of the
sample llow lines which cannot be removed. the sample flow components
have to be disassembled and cleaned. This Is normally a factory operation.
however. components such as the pump can be replaCed In the field along
with any contaminated tubing. •

h. High background readings on OVAs which Include the Gas Chromatograph
Option can be caused by other sources of contamination. If Ihe charcoal
filter mounted on the Instrument panel Is saturated. contaminated nir would
be supplied to the detector and raise the ambient level background. To
check for this. refill the cartridge with fresh charcoal, Foxboro PIN CSCOO4
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or equivalent. This would determine If the charcoal was the source of the
background reading. It Is also possible that a high background reading could
be due to contamination In the column. This could be caused by compounds
slowly eluting from a column which has become contaminated. The easiest
way to check for column contamination Is to replace the column with a clean
column or a short empty piece of column tubing and see If the high back.
ground reading drops.

I. If the above steps do not correct the high background, the cause will nor·
mally be contamination in the hydrogen fuel system.

Contamination In the hydrogen fuel system II usually the direct result of contaminated
hydrogen gas or contamination Introduced during the filling operation. Filling hose
contamination can be caused by storing the hose In a contaminated area.

To remove contamination, follow the procedure In 2.3.8,

2.7 Trouble.hootlng

The a summary of field troubleshooting procedures Is presented below. If necessary, the
Instrument can be easily removed from the Case by unlocking the four (4) 1/4 tum fas· .
teners on the panel face and ramoving the refill cap. The battery pack Is removed by
taklng out the four (4) serewf on the panel and disconnecting the power connector.

Indication Possible causes

High Background Reading
(more than 10 ppm)

Continual Flameout

Low Air, Flow

Flame will not Ught

No Power to Pump

Hydrogen Leak
(Instrument nolln use)

Slow Meter Response

High Reading Persists
After source Removed
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1. Contaminated Hydrogen
2, Contaminated Sampie Une
3. Contaminated Bumer Chamber
1. Hydrogen Leak'
2. Dirty Burner Chamber
3. Dirty Air FIlters

1. Dirty Air Filter
2. Pump Malfunction
3. Un. Obstruction

1. Low Battery
2. Ignitor Broken
3. Hydrogen Leak
4. Dirty Burner Chamber
5. Air Flow RestrlC1ed

1. Low Battery
2. Short Clrcylt

1. Leak In Regulator
2. Leak In Valves

1. Probe Not Seated Tightly
2. Flow Rate Too Low

1. Sample Imput Une Dirty
2. Detector Dirty
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2.8 Additional Pracautlon.

• The calibration gas mixture must be balance In air.

• Keep battery on charger when not In use.

• Recharge battery as soon as possible after use.

• Avoid dropping the meter/probe assembly.

• Avoid Intake of high boiling vapor. and ali liquids.

• Backflush the GC column after each Chromatogram.

• Do not overtighten valve••

• Use zero grade hydrogen; I.e. contains less than 2 ppm hydrocarbons.

• When draining the hydrogen tank. leave a small amount In the tank.

• Whenever an OVA will not calibrate or operate properly, It Is to be returned to the
COM Regional Field Equipment Manager who will arrange a replacement. Under no
circumstances Is "aid work requiring monitoring with an OVA to be done wllhout an
OVA or with a malfunctioning unll.
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SECTION 10.0 YSI DISSOLVED OXYGEN METER""
Section: 10.0 Revision Number: 2 Date: 11/1/87

10.1 Instrument Profile

The following section outlines procedures for field operations with the YSI Dissolved
Oxygen Meter.

Start Up Procedure 10.21 Prior to use

Calibration Check '022 Prior to use

Routine Service 103 Monthlv

Membrane Replacement 104 As needed

To determine dissolved oxygen in water.wastewater, and certain
other liquids,

Meter with analog read out; mode switch; red line knob; zero
knob calibrate knob;salinlty knob; stirrer control knob; cable and
probe assembly.

The probe uses a polargraphic sensor with built In thermlsters for
temperature measurement and compensation. A thin. permeable
membrane stretched over the sensor isolates the sensor ele·
ments from the environment but allows oxygen to enter. When
voltage is applied across the sensor, oxygen that has passed
through the membrane reacts at the cathode, causing a current
to flow. The membrane passes oxygen at a rate proportional to
the pressure difference across it. Since oxygen Is rapidly con·
sumed at the cathode. it Is assumed that the oxygen pressure
Inside the membrane Is zero. Hence the force caUSing the
oxygen to diffuse through the membrane is proportional to the
absolute pressure of oxygen outside the membrane. II ihe
oxygen pressure Increases. more oxygen diffuses through the
membrane and more current flows through the sensor. A low
pressure results in less current flow.

Dissolved oxygen is indicated on the analog read out In mgll
(milligrams per liter) on 0·5. 0·10 and 0·20 mgll scales.

Three methods of calibration can be used: Winkler titration. satu·
rated water, and moist air.

10.2 Field Procedur..

The following sections detail the procedures that are to be followed when using the YSI
Dissolved Oxygen Meter In the lIeld.

Procedure Section Frequency

Calibration:

Application:

Read Out:·

Operation:

Components:
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Table 1
Solubility of Oxygen In Fresh Water

•..
a.
I

•
I

•••
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•
II
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I
II
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Section: 10.0

Temperature
(degrees C)

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Dissolved Oxygen
(mgtl)

14.60
14.19
13.81
13.44
13.09
12.75
12.43
12.12
11.83
11.55
11.27
11.01
10.76
10.52
10.29
10.07
9.85
9.65
9.45
9.26
9.07
8.90
8.72

10-3

Temperature
(degrees C)

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Date: 1111/81

Dissolved Oxygen
(mgll)

8.56
8.40
8.24
809
7.95
7.81
7.67
7.54
7.41
7.28
7.16
7.05
6.93
6.82
6.71
6.61
6.51
6.41
6.31 .
6.22
6.13
6.04
5.95





I

I

Section: 10.0

Routine Service

Revision Number: 2 Oete: 11/1/87

I
I
I
I

The YSI Dissolved Oxygen Meter's performance is affected by a number of factor. Most of
the problems are the result of the probe being allowed to dry out. Should this happen the
probe will need serviced or replaced. " the probe has dried out or has a wrinkled mem
brane or bubbles in the soliJtion, do not use it to make measurements. Contact the COM
Regional/Subsidiary Field Equipment Manager to obtain a replacement meter.

Under no circumstances is a dissolved oxygen meter to be left in the field for more than
a week on an inactive site. Meters on an active site are to be replaced with a fresh
instrument at least once a month.

10.4 Membrane Replacement

Should the membrane which covers the probe become wrinkled. dirty. or worn, it will need
to be replaced. The following procedure is for replacement of the membrane.I

I
I
r•
I
I
I
I
I

•
I

I
I

a.

b.

c.

d.

e.

f.

g.

Prepare a satuated solution of potassium chloride (KCI) by adding crystals of
reagent grade KCI to 30 ml of distilled water until the crystals stop dissolving.
Decant about 25 ml of the sOlution into another container and add another
25 ml of distilled water to it.

Unscrew the sensor guard from the probe and remove the 0 ring and the
membrane. Rinse the sensor thoroughly and fill it with the prepared KCI
solution.

Secure the new membrane to the sensor by pressing it near the top of the
sensor with your thumb. Handle the membrane carefully.

Add the KCI solution until the gold sensor is completely covered.

Grasp the free end of the membrane with the free hand and, using a con
tlnuous motion, stretch the membrane up. over, and down the other side of
the sensor.

Secure the membrane under the torefingers of the hand holding the probe.
Carefully roll the 0 ring over the membrane in such a way as to avoid
trapping air bubbles and creating wrinkles In the membrane.

Replace the sensor guard and store the probe In KCI solution. The probe
must not be permitted to dry out.
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SUBSURFACE SOIL SAMPLING AND ANALYSIS
METHODOLOGIES

Burlington Environmental Inc. (Burlington) proposes to perform the subsurface
investigation and to define the areas of contamination by collecting soil samples with Burlington's
RECON,m Multimedia Sampling System.

Project Site

Site conditions are expected to permit the work to be performed utilizing a 2-wheel
drive van. Provisions for road building or towing the van have not been included.

Sampling is not scheduled to be required In concrete-paved areas. If test locations in
driveways. sidewalks. and buildings are necessary, an attempt will be made to advance the hole
a maximum of 18 Inches through the concrete at no extra charge. A maximum of two concrete
points per day can be sampled before productivity levels are adversely affected. Additional
concrete drilling through thicker concrete or at additional locations will be regarded as an
extra-charge item.

Our personnel will comply with Burlington's and JAYCOR's health and safety requirements
on site. We have assumed that dermal and respiratory protection will not be required for any
activities being performed.

Air-purifying respirators will be used if personnel exposures could exceed the
Occupational Safety and Health Administration (OSHA) permissible exposure limits specified In
29 CFR 1910.1000 (revised January 1989). All Burlington Environmental employees
assigned to the project have been trained to use Air-purifying respirators in .accordance with
OSHA regulations, have passed a respirator fit test. and are participating in a medical
monitoring program. The use of respirators and disposable personal protective clothing (Level
C) will be regarded as extra-charge items.

At the project location, JAYCOR will provide all utility clearances prior to investigation
efforts. Availability at an on-site water source (10 gallons per minute) has been assumed.

Soil sampling using the soil-gas van is a method for obtaining subsurface soils to
confirm the vertical and horizontal extent of contamination as indicated by soli-gas or
groundwater samples.
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Subsurface soil samples will be obtained by inserting a .0.75-inch 0.0. steel probe
equipped with a retractable drive-point sampler to the desired sampling depth. The sampling
depth will be determined on site. The sampler will be advanced a minimum of12 inches beyond
the desired sampling depth to impact soil into the sampling sleeve.

Samples will be extruded into a glass vial and analyzed on site by Burlington
Environmental. Samples will be analyzed with a laboratory-grade gas chromatograph (GC)
using a lIame ionization detector (FlO) and modified U.S. Environmental Protection Agency
(USEPA) Method 8010/8020. The modifICations include the use of an FlO in the GC, a volatile
organics capillary column, static headspace analysis, a single point calibration standard, and no
sample spikes. The sample will be placed into a glass vial with a septum cap. A sodium sullate
saturated solution will be added to the vial, and the vial shaken for two minutes. This procedure
partitions the volatile compounds between the saturated SOlution and headspace in the vial. The
vial will be allowed to sit for one minute to equilibrate the sample. A sample aliquot will be
removed from the vial with a gas-tight syringe and injected directly into the GC.

Ouality assurance/quality control (OA/OC) guidelines will be maintained so the data
collected from this survey are accurate and reliable. Field OC samples will be collected at the
beginning of each day offield activity, alter every 20 samples, and at the end of each day offield
activity. These ONOC samples will consist of duplicate samples of soil, chromatographic
equipment blank samples, equipment blanks obtained from regularly decontaminated sample
probes, and calibration standards.

Prior to use in sample collection, all sampling equipment and probe rods Will De
decontaminated by pressure washing and purging. We have assumed that all tools and equipment
can be effectively decontaminated with detergent washing and pressure cleaning. If this
decontamination procedure is unsuccessful, alternative decontamination methods or equipment
replacement costs will be eXira-charge items.

The data will be presented in a final report summarizing the sampling and analysis of
target compounds in the soil. The presence of detectable concentrations of target compounds
is dependent upon several factors, including the permeability of soils, the depth of groundwater,
and whether sullicient concentrations of target compounds are present in the aqueous phase to
facilitate volatilization. II for any reason the survey is deemed unfeasible, JAYCOR will be
advised immediately and will be billed only for services and expenses actually incurred.
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SOIL GAS SAMPLING AND ANALYSIS
METHODOLOGIES

Burlington Environmental Inc., (Burlington) proposes to perform the subsurface
investigation and to define the areas of contamination by collecting and analyzing .soil-gas

samples with the Burlington's RECONsm Multimedia Sampling System. The soil-gas samples
will be analyzed on site, providing on-site results that will allow for efficient utilization of the
equipment and personnel resources.

Project Site

Site conditions are expected to permit the work to be performed utilizing a two wheel
drive van. Provisions for road bUilding or towing the van have not been included.

Sampling is not scheduled to be required in concrete paved areas. If test locations in
driveways, sidewalks, and building are necessary, an attempt will be made to advance the hole a
maximum of 18 inches through the concrete at no extra charge. A maximum of two concrete
points per day can be sampled before productivity levels are adversely affected. Additional
concrete drilling through thicker concrete or at additional locations may extend the duration of
the project.

Our personnel will comply with Burlington's and JAYCOR's health and safety requirements
on site. We have assumed that dermal and respiratory protection will not be required for any
activities being performed.

Air purifying respirators will be used if personnel exposures could exceed OCCupational
Safety and Health Administration (OSHA) permissible exposure limits specified in 29 CFR
1910.1000 (revised January 19, 1989). All Burlington employees assigned to the project
have been trained to use air-purifying respirators in accordance with OSHA regUlations. have
passed a respirator fit test. and are participating in a medical monitoring program. The use of
respirators and disposable personal protective clothing (Level C) wlll be regarded as extra
charge items.

At the project location, JAyeaR will provide all utility clearances prior to investigation
efforts. Availability at an on-site water source (10 gallons per minute) has been assumed.
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Soil Gas Survey

Soil gas samples will be obtained by inserting a 0.75 inch OD. steel probe into the
ground. The in situ vapor sample will be withdrawn through the probe and captured in an air
tig ht sampling bulb.

For a standard soil-gas investigation, a vertical profile at a single probe hole will be
performed in an area to identify the approximate depth where samples can be collected to obtain
optimum results. Vertical profiling increases project costs and duration because of the
increased number of sample analyses performed in the field.

After sample collection, the sampling bulb will be marked for identification and removed
from the sampling system. A portion of the soil-gas sample will be withdrawn from the
sampling bulb with a gas tight syringe and will be injected into the GC for analysis. All of the
soil gas samples collected will be analyzed using a flame-ionization detector (FlO) and a volatile
organic compound capillary column. The results of the analysis will be automatically recorded
in the computer, which is directly linked to the GC. The analytical data will be sorted and
available for on-site recall.

Quality assurance/quality control (QAlQC) guidelines will be maintained so the data
collected from this survey are accurate and reliable. Field QC samples will be collected at the
beginning of each day of field activity, after every 20 samples, and at the end of each day of field
activity. These QAlQC samples will consist of duplicate samples of in-situ soil gas,
chromatographic equipment blank samples obtained from regularly decontaminated sample
probes, and calibration standards.

Prior to use in sample collection, all sampling equipment and probe rods will be
decontaminated by pressure washing and purging. We have assumed that all tools and equipment
can be effectively decontaminated with detergent washing and pressure cleaning. If this
decontamination procedure is unsuccessful, alternative decontamination methods or equipment
replacement costs will be extra charge items.

The soil-gas survey data will be presented in a final report summarizing the sampling and
analysis of target compound vapors in the vadose zone. The presence of detectable levels of
target compounds is dependent upon several factors, including the permeability of soils, the depth
of groundwater, and whether sufficient concentrations of target compounds are present in the
aqueous phase to facilitate volatilization into the vadose zone. If for any reason the survey is
deemed unfeasible, JAYCOR will be advised immediately and will be billed only for services and
expenses actually incurred.

00012659.91 G-4



BURLINGTON ENVIRONMENTAL

RECONsm SYSTEMS

FIELD SCREENING FOR VOLATILE ORGANIC COMPOUNDS

USING STATIC HEADSPACE METHOD

Scope and Application

This method covers the determination of volatile organic compounds in soil-gas,

groundwater, and soil.

Method

Headspace-Gas Chromatography using megabore capillary columns and Flame-ionization

detection (FlO).

Reference

"EPA Tesl Methods for Evalualing Solid Waste", SW-846 Methods 3810, 8010 and 8020

with modilicalions.

Lower Quantifiable Umlls fLQLl

Headspace 1.0-10 uglL or less (compound specifIC).

Sample Handling

Water and soil samples are to be collected in 40 ml vials with open screw-caps and teflon

faced silicon septa. Water samples should be collecled so that no headspace remains in the

bollle. Soil gas samples are to be collected in 250 ml glass bulbs. Samples should be collected

in a manner 10 ensure lhe complete purging of the bulb. All samples should be protected from

sunlight and transported to lhe field laboratory as soon as possible. Water samples will be held

on ice prior to analysis.
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Beavents and Apparatus

1 Open screw cap 40 ml vial (ICHEM). Detergent washed, distilled water rinsed and dried

at lOSoC before use.

2. Septum - Teflon-faced silicon (ICHEM). Detergent washed, distilled water rinsed and

dried at 1050 C before use.

3. 250 ml gas sampling bulbs (teflon stop-cocks and septum inlet).

4. Gas chromatograph-Hewlett Packard (HP) Model 5890A equipped FlO.

S. Computing inlegrator HP Model 3396 NB and dual disk drive storage device.

6. Column 1 - J&W DB-624/0.S3mm id. capillary column, 30 meier, 3.0 micron phase

volatile organic compounds.

7. Syringes - Assorted glass gas-tight microliter syringes and liqUid syringes (10-1000 ul

volumes).

8. Balance, ± 0.0001 9 . Sartorius Analylical Balance (not on board RECON System Van).

9. Reagenl Water - organic free waler or distilled deionized water Ihat has been shown to be

organic-free al the method delection limit.

10. Constant temperature heat block - 700 C (capable of ± O.SoC temperature control).

11. Volumetric flasks - assorted.

12. Pipettes - assorted

Calibration Standard preparation

1. Stock standard solutions: Prepare a VOC standard at 2S00 ug/ml in methanol.

a Add about 30 ml of methanol to SO ml volumetric flask. Allow the flask to stand

unstoppered until the methanol on the neck of the flask has dried.
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b. Tare the flask on Ihe analytical balance.

c. Using a 100 ul syringe, add 0.12S g. (correct for percent purity) of the reference

material to the flask. Make sure the drops fall directly into the methanol witholJt

contacting the neck of the flask.

d. Determine the mass of reference material added. Rinse the syringe with methanol,

tare the flask, and add the next standard.

e. After all the reference materials are added, fill to volume with methanol, cap and

invert to mix.

f. Transfer stock standard solution to 40 ml VOA vials, cap, and store in a cool, dark

location.

Calibration • Vapor Standard • Single point Callbrallon prow~

1. Prepare a vapor standard using a nonapproved modification 10 U.S. EPA Method TO·1,

calibration standard preparation using a static dilution boWe·technique. Add appropriate

amount of stock standard to a known volume vessel, filled with a mininert valve and heat

to lOoe (at ±. O.SoC). Inject aliquot directly into the gas chromatograph.

2. Use a single point standard curve of peak area response versus total concentration injected

for each of the compounds of interest.

3. A continuing calibration check is performed aller each set of 10 samples and as the last

sample of the date. If the response for any of Ihe compounds varies from the expecled

response by more than ±. 30 percent, the average response should be used.

Sample AnaJuls

Soil Gas Sampfes

1. Soil gas samples will be received in 2S0/ml glass bulbs. Whon received. they are allowed
to equilibrate to the ambient air temperature.

2. Remove an aliquot of sample and inject directly into the gas chromatograph.
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3. If any compound of interest is outside the calibration curve and an accurate concentration
is required, a smaller aliquot is taken from the same sample bulb.

Water Samples

1. Water samples are received in 40 ml VOA vials. Uncap and remove a 10 ml aliquot of the

sample from the vial. Dispense the sample info a headspace vial.

2. The vials are placed in a 700C Aluminium heat block and heated for 10 minutes.

3. Remove an aliquot of headspace and inject directly into the gas chromatograph.

4. If any compound of interest is outside the calibration curve and an accurate concentration

is required, a smaller sample volume is injecled into the inslrument and the analysis

repeated.

Soil Samples

1. Soil samples are received in 40 ml VOA vials. A 10 gram quantity of soil is placed in a

clean VOA vial.

2 . Ten milliliters of a sodium sulfate solution is added to the vial.

3 . Shake the vial vigorously to disperse the soil.

4. Place Ihe vial in a 700 C heat block and heat for ten minutes.

3. Remove an aliquot of headspace and inject directly into the gas chromatograph.

4. If any compound 01 interest is outside the calibration curve and an accurate concentration
is required, a smaller sample volume is injected into the instrument and the analysis

repealed.

Chromatographic Condillons

Column: 30 meter J&W D8-624 Volatile Organic Compound Column, 0.53 mm Ld. /3.0

micron phase.

Carrier Gas: Hydrogen - Ultra High Purity Grade 8 mUmin.
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Dala Report Ina

1. "'I results, chromatographic parameters. analytical results. sampling locations. and notes

will be recorded in daily G.C. field worksheets.

2. All data generated by the field G.C. will be conSidered as tentatively identified, with the
concentrations being estimated.

3. All raw field data will be forwarded to Burlington for final review and ONOC prior to final

reporting.

QualifY Control

1. Each daily analytical run should begin with a G.C. system btank and a headspace

standard calibration. Calibration check standards should be analyzed every 10

samptes. Continuing calibration standards should be within 30 percent of the original
standards or a new standard curve should be prepared and samples analyzed since the

last check standard shoutd be reanalyzed.

2. A minimum of 5 percent duplicate samples should be analyzed or a minimum of one per

day. Duplicates should be within ±25 percent.

3. Gas chromatograph sample blanks will be analyzed at least one every twenty samples,
or a minimum ofl per day.

4. New stock standards should be prepared monthly in the laboratory. New working

standards should be prepared daily.
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Detector: flame-ionization detector (FlO)

Delector Temperature:

Hydrogen flow:

Zero Air Flow:

Nitrogen Make-up Gas:

Hydrogen Carrier Flow:

Injector: Temperature

Oven Temperature Profile:

3000 C

35 ml/min.

450 ml/min.

20-25 mllmin.

8 ml/min.

200°C

Initial

Rate 

Final -

45°C - 3.5 min.

5°C/min.

1100 C - 0.5 min.

Conditions Iisled can be varied as needed for changing applic:llions.

Analytical Calculations

AI! calculations will be automatically performed by the computing integrator.

1. Review the chromatograms and data reports for analysis. Check for gross errors such as

incomplete dala reports because of faulty integration.

2. Prepare external standard c<llibration curves for each compound using a single point

calibration curve. Calculate Ihe lower quantifiable limit (LOL) for each target compound.

3. Calculate the concentration found in the samples from the calibration curves using the

following equalions:

(ug/L = Area Comp °RF Target °DF)

OF = Dilution Factor

RF = Response Factor (Target Compound)

Area Compound = Area of compound in sample.
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GROUNDWATER SAMPLING AND ANALYSIS
METHODOLOGIES

Burlington Environmental Inc. (Burlington) proposes to perform the subsurface
investigation and to define the areas of contamination by collecting groundwater samples with
Burlington's RECON,m Multimedia Sampling System.

Project Site

Site conditions are expected to permit the work to be performed utilizing a two wheel
drive van. Provisions for road building or towing the van have not been included.

Sampling is not scheduled to be required in concrete paved areas. If test locations in
driveways, sidewalks, and building are necessary, an attempt will be made to advance the hole a
maximum of 18 inches through the concrete at no extra charge. A maximum of two concrete
points per day can be sampled before productivity levels are adversely affected. Additional
concrete drilling through thicker concrete or at additional locations may extend the duration of
the project.

Our personnelwill comply with Burlington's and JAYCOR's health and safety requirements
on site. We have assumed that dermal and respiratory protection will not be required for any
activities being performed.

Air purifying respirators will be used if personnel exposures could exceed OCcupational
Safety and Health Administration (OSHA) permissible exposure limits specified in 29 CFR
1910.1000 (revised January 19, 1989). All Burlington employees assigned to the project
have been trained to use air-purifying respirators in accordance with OSHA regulations, have
passed a respirator fit test, and are participating in a medical monitoring program. The use of
respirators and disposable personal protective clothing (Level C) will be regarded as extra
charge items.

At the project location, JAYCOR will provide all utility clearances prior to investigation
efforts. Availability at an on-site water source (10 gallons per minute) has been assumed.

Groundwater sampling using Burlington's mobile sampling unit is a method for rapidly
screening an area for approximate levels of contamination. Data collected by this method should
not be considered a replacement for more accurate measurements that can be obtained using
monitoring wells.
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Groundwater grab samples will be obtained by inserting a 0.75 inch 0.0. steel probe to a
depth that will intercept the groundwater table. Samples will be collected by one of three
methods for groundwater grab sampling with the hydraulic probe unit. The method used will
depend on several factors, including decontamination requirements, efficient use of time and
materials, analytical requirements, and the depth to groundwater. Samples can be collected by
pump, miniature stainless-steel bailer or a polyethylene tubing and check valve assembly. If a
pump is used, either a peristaltic or vacuum pump will be used to draw the sample to the
surface through polyethylene tUbing.

The groundwater samples will be collected in glass vials and analyzed on site by
Burlington. Samples will be analyzed with a laboratory-grade GC using an FlO and modified U.S.
Environmental Protection Agency (USEPA) SW-846 Methods 8010/8020. The modifications
include the use of an FlO in the GC, a volatile organic compound capillary column, static
headspace analysis, a single-point calibration standard, and no sample spikes. The sample will
be placed in a glass vial fitted with a septum cap. The vial will be shaken for two minutes.This
procedure partitions the volatile compounds between the samples and headspace in the vial. The
vial will be allowed to sit for one minute to equilibrate the sample. A sample aliquot will be
removed from the vial with a gas-tight syringe and injected directly into the GC.

Ouality assurance/quality control (OA/OC) guidelines will be maintained so the data
collected from this survey are accurate and reliable. Field OC samples will be collected at the
beginning of each day of field activity, after every 20 samples, and at the end of each day of field
activity. These OA/OC samples will consist of duplicate samples of in-situ groundwater,
chromatographic equipment blank samples obtained from regularly decontaminated sample
probes, and calibration standards.

Prior to use in sample collection, all sampling equipment and probe rods will be
decontaminated by pressure washing and purging. We have assumed that all tools and equipment
can be effectively decontaminated with detergent washing and pressure cleaning. If this
decontamination procedure is unsuccessful, alternative decontamination methods or equipment
replacement costs will be extra charge items.

The groundwater survey data will be presented in a final report summarizing the
piezometers installed. If for any reason the survey is deemed unfeasible, JAYCOR will be
advised immediately and will be billed only for services and expenses actually incurred.
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PIEZOMETER INSTALLAnON
METHODOLOGY

Project Site

Site conditions are expected to permit the work to be performed utilizing a two wheel
drive van. Provisions for road building or towing the van have not been included.

Sampling is not scheduled to be required in concrete paved areas. If test locations in
driveways, sidewalks, and bUilding are necessary, an attempt will be made to advance the hole a
maximum of 18 inches through the concrete at no extra charge. A maximum of two concrete
points per day can be sampled before productivity levels are adversely affected. Additional
concrete drilling through thicker concrete or at additional locations may extend the duration of
the project.

Our personnel will comply with Burlington's and JAYeOR's health and safety requirements
on site. We have assumed that dermal and respiratory protection will not be required lor any
activities being performed.

Air purifying respirators will be used if personnel exposures could exceed OCCupational
Safety and Health Administration (OSHA) permissible exposure limits specified in 29 CFR
1910.1000 (revised January 19, 1989). All Burlington employees assigned to the project
have been trained to use air-purifying respirators in accordance with OSHA regulations, have
passed a respirator fit test, and are participating in a medical monitoring program. The use of
respirators and disposable personal protective clothing (Level C) will be regarded as extra
charge items.

At the project location, JAYCOR will provide all utility clearances prior to investigation
efforts. Availability at an on-site water source (10 gallons per minute) has been assumed.

Piezometer Installation

Piezometer installation will be conducted using the Burlington mobile sampling unit.

The piezometer consists of threaded one-inch-diameter polyvinyl Chloride (PVC) 0.01
inch slotted screen and riser pipe.

The PVC material is attached to a drive point then the 0.75-inch-diameter flush
threaded steel probe rods are inserted inside the piezometer material. The hydraulic probe unit
is used to drive the piezometer assembly to the desired depth. A hydraulic hammer is used to
assist in driving the assembly through unusually hard soil. The hydraulic probe unit is also
used to extract the probe rods after the piezometer has been driven to the appropriate depth.
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Piezometers should not be considered as a replacement for monitoring wells. The use of·
piezometers is a rapid method to determine product thickness. groundwater gradients or vacuum
pressure measurements. Groundwater sampling with piezometers is a method to rapidly screen
an area for approximate levels of contamination. Data collected by this method should not be
considered a replacement for more accurate measurements obtained using monitoring wells.
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II Record' "'_LAB M_METH_NO METH_NAME "'_TST_NAM CERTRE Pli N MAXCON CERTDAl[
446 ES 00 0.01Hl000 0.0000 01/01/85
447 ES 99 0.000000 0.0000 01101/85.. I E5 A6 PE5TICIDE5/TI5SUE/GCEC 44DC81 0.011000 0.2330 11/24/86

2 ES A6 PESTICIDES/TISSUE/GCEC ALDRN 0.026000 0.2330 11/24/86
3 ES A6 PEST! CIDES/T! SSlIElGCEC DLDRN 0.043000 0.2070 11/24/86
4 ES A6 PESTICIDES/TISSUE/GCEC ENDRN 0.039000 0.2000 11/24/86
5 ES A7 NETALS/AIR/COLDVAPORAA HG 0.062900 0.6940 10/21/86

II 6 ES A8 NET AL S/WA TER/ AA AS 3.880000 50.0000 02/25/86
7 ES ASA METALS/WATER/GfAA AS 3.070000 50.0000 08/08/87

939 ES AASI VOLATILES/AIR/GCNS CCL4 0.120000 1. 0000 05/01/86
941 ES AA01 VOLATILES/AIR/GCNS CH2CL2 1. 000000 90.0000 05/01/86

II
940 ES AA01 VOLATILES/AIR/GCNS CHCL3 13.000000 320.0000 05/01/86

S ES AAS MET ALS/WA TER/ AA K 1256.000000 50000.0000 03/10/S6
9 ES AAA9 AGENTPRODS/SOIL/IONCHRON fC2A 2.000000 40.0000 03/04/S7

10 ES AAA9 AGENTPRODS/SOIL/IONCHROM IMPA 2.110000 40.0000 03/04/S7
II ES AAA9 AGENTPROOS/SOIL/IONCHRON MPA 2.000000 40.0000 03/04/87.- 12 ES A001 METALS/AIR/GfAA SE 0.002130 0.0100 01/05/87
13 ES A002 METALS/AIR/GfAA AS 0.003060 0.0100 01105/87
14 ES 87 METALS/AIR/ICPLASNA-AA AS 0.003100 0.0100 07/31/86
IS ES 87 METALS/AIR/ICPLASNA-AA CO 0.001980 0.1000 07/31/86

II
16 ES 87 METALS/AIR/ICPLASMA-AA CR 0.002600 0.1000 07/31/86
17 ES 87 METALS/AIR/ICPLASNA-AA CU 0.016400 0.2000 07/31/86
18 ES 87 NETALS/AIR/ICPLASMA-AA P8 0.007700 0.2000 07/31/86
19 ES 87 NETALS/AIR/ICPLASMA-AA lN 0.009700 0.5000 07/31/86
20 ES 88 NETALS/WATER/ICP CA 500.000000 50000.0000 02/25/86

• 21 ES B8 METALS/WATER/ICP CO 5.160000 5000.0000 02/25/86
22 ES Bs NETALS/WATER/ICP CR 5.960000 5000.0000 02/25/86
23 ES B8 NETALS/WATER/ICP CU 7.930000 10000.0000 02/25/86
24 ES B8 NETALS/WATER/ICP NG 500.000000 20000.0000 02/25/86

II
25 ES B8 NETALS/WATER/ICP NA 764.000000 50000.0000 02/25/86
26 ES BB NETALS/WATER/ICP PB IB.600000 5000.0000 02/25/B6
27 ES 8B METALS/WATER/ICP 2N 20.100000 20000.0000 02/25/B6
2B ES BB8 ORGANICS/WATER/GCNS 130BD4 23.000000 94.0000 03/21/86
29 ES BB8 ORGANICS/WATER/GCMS 2CLPD4 7.400000 94.0000 03/21/86.. 30 ES BBB ORGANICS/WATER/GCNS ALORN 4.700000 94.0000 03/21/86
31 ES BBS ORGANICS/WATER/GCNS ATZ 5.900000 94.0000 03/21/86
32 ES BBS ORGANICS/WATER/GCNS CL6CP 11. 000000 46.9000 03/21/86
33 ES BBS ORGANICS/WATER/GCNS CLOAN 5.100000 94.0000 03/21/86

l..
34 ES BB8 ORGANICS/WATER/GCNS CPMS 14.000000 94.0000 03/21/86
35 ES BBS ORGANICS/WATER/GeMS CPMSO 17.000000 94.0000 03/21/B6
36 ES BB8 ORGANICS/WATER/GCNS CPNS02 B.000000 94.0000 03/21/86
37 ES BBB ORGANICS/WATER/GCNS OBCP 15.000000 94.0000 03/21/86
38 ES BBB ORGANICS/WATER/GCNS DCPO 4.700000 19.0000 03/21/86.. 39 ES BBS ORGANICS/WATER/GCNS DDvP 9.0U0000 47.0000 03/21/B6
40 ES BB8 ORGANICS/WATER/GCNS DEP04 5.B00000 94.0000 03/21/86
41 ES BB8 ORGANICS/WATER/GCNS DINP 5.700000 94.0000 03/21/86
42 ES BBB ORGANICS/WATER/GCNS DITH 11. 000000 94.0000 03/21/86

• 43 ES BB8 ORGANICS/WATER/GCNS OLDRN 4.700000 94.0000 03/21/86
44 ES BB8 ORGANICS/WATER/GCNS ONOPD4 13.000000 94.0000 03/21/86
45 ES BBB ORGANICS/WATER/GCNS ENORN 7.600000 47.0000 03/21/86
46 ES BBB ORGANICS/WATER/GCNS ISOOR 5.900000 94.0000 03/21/B6
47 ES BBB ORGANICS/WATER/GCNS NLTHN 7.600000 47.0000 03/21/B6

• 4B ES BB8 ORGANICS/WATER/GCNS OXAT 6.100000 94.0000 03/21/86
49 ES BB8 ORGANICS/WATER/GeNS PPODE 4.700000 94.0000 03/21/86
50 ES BB8 ORGANICS/WATER/GCNS PPOOT 10.000000 47.0000 03/21/86
51 ES BBB ORGANICS/WATER/GCNS PRTHN 14.000000 94.0000 03/21/86

• 52 ES BB8 ORGANICS/WATER/GCNS SUPONA 6.500000 94.0000 03/21/S6
53 ES C7 VOLATILES/AIR/GCNS IIITCE 22.000000 220.0000 08/15/86
54 ES C7 VOLATILES/AIR/GCNS I 12TCE 6.000000 220.0000 08/15/86
55 ES C7 VOLATILES/AIR/GCNS !lOCLE 27.000000 220.0000 08/15/86
56 ES C7 VOLATILES/AIR/GCNS 12DCE 27.000000 220.0000 08/15/86.. 57 ES C7 VOLATILES/AIR/GCMS 12DCLE 26.000000 220.0000 08/15/86
58 ES C7 VOLATILES/AIR/GCNS 12DNB 19.000000 88.0000 08/15/86
59 ES C7 VOLATILES/AIR/GCNS BCHPD 19.000000 220.0000 08/15/86
60 ES C7 VOLATILES/AIR/GCNS C6H6 26.000000 220.0000 08/15/86

• 61 ES C7 VOLATILES/AIR/GCNS CCL4 12.000000 220.0000 08/15/86
62 ES C7 VOLATILES/AIR/GCNS CH2CL2 II. 000000 90.0000 08/15/86
63 ES C7 VOLATILES/AIR/GCNS CHCLl 13.000000 220.0000 08/15/86
64 ES C7 VOLATILES/AIR/GCNS CLC6H5 29.000000 220.0000 08/15/86
65 ES C7 VOLATILES/AIR/GCNS OBCP 40.000000 44.0000 08/15/86

II 66 [S C7 VOLATILES/AIR/GCNS DCPD 19.000000 09.0000 08/15/86
67 ES C7 VOLATILES/AIP/GCNS DMDS 22.000000 220.000008/15/S6
68 ES C7 VOLATILES/AIR/GCNS ETC6H5 20.000000 220.0000 08/15/86
69 ES C7 VOLATILES/AIR/GCNS NEC6H5 7.000000 220.0000 08/15/86

• 70 (S C7 VOLATILES/AIR/GCNS NIBK 8.000000 220.000008/15/86
71 ES C7 VOLAT IUS/A IR/GCNS TCLEE 18.000000 220.0000 08/15/86
72 ES C7 VOLATILES/AIR/GCNS TRCLE 19.000000 220.0000 08/15/86
73 ES C7 VOLATILES/AIR/GeNS XYLEN 31.000000 170.0000 08/15/86
74 ES CMSI VOLATILES/AIR/GCNS 11 !TCE 22.000000 220.0000 08/15/86

• 75 ES CN01 VOLATILES/AIR/GCNS 112TCE 6.000000 220.0000 08/15/86
76 ES CN'1 VOLATILES/AIR/GCNS llDCLE 27.0000'0 220.0000 08/15/86



I
77 ES CM01 VOL AT fUS/A IR/GCI1S 120CE 27.000000 220.0000 08/15/86
78 ES CM01 VOLATILES/AIR/GCMS 120CLE 26.00000O 220.0000 08/15/86
79 ES eMeI VOLATILES/AIR/GCMS 120M8 19.000000 88.0000 08/15/86
8O ES CMI VOLATILES/AIR/GCMS 8CHPO 22.000000 220.0000 08/15/86
81 ES . CMI VOLATILES/AIR/GCMS C6H6 26.000000 220.0000 08/15/86

I 82 ES CMI VOLATILES/AIR/GCMS CCl4 12.000000 220.0000 08/15/86
83 ES CM01 VOLATILES/AIR/GCMS CH2CL2 11.000000 90.0000 08/15/86
84 ES CM01 VOLATILES/AIR/GCMS CHC13 13.000000 220.0000 08/15/86
85 ES CMI VOLATILES/AIR/GCMS CLC6H5 29.000000 220.0000 08/15/86

I
86 ES CM01 VOLATILES/AIR/GCMS 08CP 40.000000 44.0000 08/15/86
87 ES CM0! VOLATILES/AIR/GCMS OCPO 19.000000 89.0000 08/15/86
88 ES C1'101 VOLATILES/AIR/GCMS OMOS 19.000000 220.8000 08/15/86
89 ES Cl101 VOLATILES/AIR/GCMS ETC6H5 20.000000 220.0000 08/15/86
90 ES CM01 VOLATILES/AIR/GCMS MEC6H5 7.000000 220.0000 08/15/86

I 91 ES CM01 VOLATILES/AIR/GCMS MI8K 8.000000 220.0000 08/15/86
92 ES CM01 VOLATILES/AIR/GCMS TCUE 18.000000 220.0000 08/15/86
93 ES CM01 VOLATILES/AIR/GCMS TRCLE 19.000000 220.0000 08/15/86
94 ES CM01 VOLATILES/AIR/GCMS XYL[N 31. 000000 170.0000 08/15/86

• 95 ES 07 ORGANICS/AIR/GCMS All 0.023000 0.7900 10/21186
96 ES 07 ORGANICS/AIR/GCMS OLORN 0.018000 0.0990 10/21186
97 ES 07 ORGANICS/AIR/GCMS ENORN 0.015000 0.0990 10/21186
98 ES 07 ORGANICS/AIR/OCMS PPOOE 0.011000 0.0990 10/21/86
99 ES 07 OROANICS/AIR/GCMS PPDOT 0.022000 0.0990 10/21/86

I 100 ES 07 ORGANICS/AIR/OCMS PRTHN 0.046000 0.7900 10/21/86
964 ES G007 EXPLOSIVES/SURfACE/NONE XPlOSV 0.360000 0.0000 07112/91
450 ES H2 PHENOLS/WATER/TECHNICON PHENLC 7.120000 50.0000 01/28/86
451 ES J2 METALS/WATER/TECHNICON CRHEX 2.500000 50.0000 04/01/86

I
101 ES J801 METALS/SOIL/CVAA HO 0.050000 1. 0000 12/29/85
102 ES J002 METALS/SOIL/GfAA AS 4.700000 50.0000 12/29/85
103 ES J003 METALS/SOIL/OfAA SE 0.300000 50.0000 02/11/87
799 ES JOl5 METALS/SOIL/OfAA SE 0.250000 10.0000 02/10/89
0A0 ES JOl6 METALS/SOIL/OFAA V 0.775000 20.0000 02/10/09

I 801 ES JOl7 METALS/SOIL/OFAA PB 0.177000 10.0000 02/10/B9
802 ES JOl0 METALS/SOIL/OFAA AO 0.025000 1. 0000 02/10/09
B03 ES JOl9 METALS/SOIL/OfAA AS 0.250000 10.0000 02/10/89
963 ES J024 METALS/SOIL/FURNACE TL 0.319000 10.0000 OS/28/91

I
962 ES J025 METALS/SOIL/fURNACE SB 1. 090000 20.0000 OS/28/91
104 ES JS01 MET ALS/SOIL/I CP AG 6.020000 50.0000 12/29/B5
453 ES JS01 MET ALS/SO IL/ ICP BA 0.B63000 200.0000 03/28/88
105 ES JS0J MET AL 5/50 IL/I CP BE 5.100000 50.0000 12/29/85
106 ES JS01 MET ALS/SO IL/ ICP CO 3.490000 50.0000 12/29/85
107 ES JS01 MET ALS/SO ILiI CP CR 7.720000 50.0000 12/29/B5
108 ES JS01 METALS/SOILlICP CU 6.560000 50.0000 12/29/B5
109 ES JS01 MET AL 5/50 IL/ ICP NI 5.410000 50.0000 12/29/85
110 ES JS01 MET ALS/SO IL/ ICP PB 6.810000 50.0000 12/29/85

I
452 ES JS01 MET ALS/SO IL/I CP SB 4.640000 200.0000 03/28/88
III ES JS01 MET AL 5/50 IL/I CP TL 12.300000 50.0000 12/29/85
112 ES JS01 MET AL 5/50 III ICP IN 12.400000 50.0000 12/29/85
876 ES JSII METALS/SO IL/ ICP AG 2.500000 50.0000 02/17/89
877 ES JSII METALS/SO IL/I CP AL 14.100000 50000.0000 02/17/89

I 878 ES JS II MET ALS/SO IL/I CP 8 32.700000 200.0000 02/17/89
879 ES JSII MET ALS/SO IL/ ICP 8A 29.600000 200.0000 02/17/89
880 ES JSII METALS/SOILlICP BE 1. 860000 20.0000 02/17/89
881 ES JSII MET ALS/SO IL/ ICP 81 31.500000 5000.0000 02/17/89

I
882 ES JSII METALS/SO ILII CP CA 59.000000 50000.0000 02/17/89
883 ES JSII MET ALS/SO IL/ ICP CO 3.050000 20.0000 02/17/89
884 ES JSII METALS/SOILIICP CO 15.000000 5000.0000 02/17/89
885 ES JSII MET ALS/SO ILlICP CR 11.700000 5000.0000 02/17/89
886 ES JSII MET ALS/SO ILII CP CU 58.600000 5000.0000 02/17/89

I 887 E$ JS II MET AL 5/50 IL/ ICP FE 50.000000 50000.0000 02/17/89
888 ES JSII MET ALS/SO ILII CP K 37.500000 5000.0000 02/17/89
889 ES JSII MET ALS/SO IL/ ICP MG 50.000000 50000.0000 02/17/89
890 ES JSII MET AL 5/50 ILII CP MN 0.275000 5000.0000 02/17/89

I
891 ES JSII MET AL S/SO III ICP MO 1. 150000 5000.0000 02/17/89
892 ES JSII METALS/SOILlICP NA 150.000000 5000.0000 02/17/89
893 ES JSII MET ALS/SO III ICP NI 12.600000 5000.0000 02/17/89
894 ES JSII MET ALS/SO ILII CP PB 6.620000 5000.0000 04/11/90
895 ES JSII MET ALS/SO IL/ICP SB 3.800000 5000.0000 02/17/89

I 896 ES JSII MET ALS/SO IL/ ICP SE 9.530000 5000.0000 02/17/B9
897 ES JSII METALS/SO IL/ ICP TE 54.200000 5000.0000 02/17/89
898 ES JSII MET ALS/SOIL/ ICP TL 31. 300000 5000.0000 02/17/09
899 ES JSII METALS/SOILII CP V 13.000000 5000.0000 02/17/89

• 900 [5 JSII METALS/SOILlICP IN 30.200000 5000.0000 02/17/89
965 [S JSI6 M[TALS/SOIL/ICP AO 0.589000 10.0000 00/29/91

1017 [S JSI6 METALS/SO IL/ ICP AL 2.350000 50000.0000 08/29/91
1018 [5 JSI6 MET ALS/SO IL/ ICP AL 2.350000 50000.0000 0B/29/91
966 [5 JSI6 . METALS/SOILIICP AS 5.710000 5000.0000 08/29/91

• 967 [5 JSI6 MET ALS/SO ILII CP B 5.910000 5000.0000 08/29/91
968 [5 JSI6 M[TALS/SOIL/ICP BA 5.180000 2500.0000 08/29/91
969 [5 JSI6 MET ALS/SO ILII CP 8E 0.500000 1000.0000 08/29/91
970 [5 JSI6 MET ALS/SO IL/I CP BI 52.800000 2500.0000 08/29/91

1012 [S JSI6 MET AL S/SO IL/I CP CA 100.000000 50000.0000 08/29/91• 971 [S JSI6 MET ALS/SO ILII CP CO 0.700000 1000.0000 08/29/91
972 [5 JSI6 MET ALS/SO ILII CP CO 1. 410000 1000.0000 08/29/91



973 ES JSI6 "ElALS/SOILIICP CR 4.050000 5000.0000 08/29/91

I 974 ES JSI6 M£1 ALS/SO ILI ICP CU 0.965000 2500.0000 08/29/91

1014 ES JSI6 MElALS/SOIL/ICP fE 3.680000 50000.0000 08/29/91

10 I3 ES JSI6 METALS/SO IL/ ICP K 100.000000 50000.0000 08/29/91

1015 ES JSI6 "ETALS/SO ILI ICP MG 100.000000 50000.0000 08/29/91, 975 ES JSI6 MET AL S/SO III ICP "N 2.050000 5000.0000 08/29/91

976 ES JSI6 MEl ALS/SO IL/I CP MO I. 120000 1000.0000 08/29/91

1016 ES JSI6 MET AL S/SO IL/I CP NA 100.000000 - 50000.0000 08/29/91

978 ES JSI6 MET ALS/SO IL/I CP NI I. 710000 5000.0000 08/29/91

979 ES JSI6 "ETALS/SO IL/ ICP P8 10.500000 5000.0000 08/29/91

I 980 [S JSI6 MET AL S/SO ILI ICP S8 7.140000 5000.0000 08/29/91

981 [S JSI6 "ET AL S/SO ILI ICP SE 2.420000 5000.0000 08/29/91

982 ES JSI6 METALS/SOILlICP 1E 10.700000 1000.0000 08/29/91

983 ES JSI6 "ETALS/SO ILI ICP TL 6.620000 5000.0000 08/29/91

• 984 [S JSI6 MET ALS/SO IL/I CP V 3.390000 1000.0000 08/29/91
985 ES JSI6 ME7ALS/SOIL/ICPP 2N 8.030000 5000.0000 08/29/91

946 ES JY02 INORGANIC/SOIL/SPECTRO CRHD 0.514000 5.0000 04111/90
113 ES K8 ANIONS/WATER/TECHNICON NIT 10.000000 200.0000 12/08/80
448 ES KF 10 ANIONS/SOIL/TECHNICON NIT 0.600000 12.0000 03/14/88• 942 ES Kfl4 INORGANIC/SOIL/TECHNICON TP04 7.490000 100.0000 10/17/89
911 ES KT05 ANIONS/SOIL/IONCHROM 8R 5.000000 200.0000 04/18/89
910 ES n05 ANIONS/SOIL/IONGHROM CL 6.050000 204.0000 04/18/89
908 ES n05 ANIONS/SOIL/IONCHROM f 3.620000 51.2000 04/18/89

I 909 ES n05 ANIONS/SOIL/IONCHROM S04 90.400000 512.0000 04/18/89
114 ES ~ Y01 CYANIOE/SOIL/TECHNICON CYN 0.920000 10.0000 12/29/85
115 ES L8 METALS/WATER/CVAA HG 0.242000 10.0000 09/05/80
476 ES U03 EXPLOSIVES/SOIL/TECHNICON NC 10.400000 125.0000 09/02/88
116 ES LG0 I HALOCAR80NS/SOIL/GCCON IltTCE 0.120000 0.9800 12131/86• 1I7 ES LG0l HALOCAR80NS/SOIL/GCCON 112TCE 0.120000 I. 0000 12131/86
118 ES LG0I H'LOC'R80NS/SOIL/GCCON IIDCE 0.120000 0.9400 12/31/86
119 ES LG01 H'LOCAR80NS/SOIL/GCCON I JDCLE 0.130000 0.9700 12131/86
120 ES LG0l H'LOCAR80NS/SOIL/GCCON 12DCE 0.150000 1.0200 12131/86

I 121 ES LG01 HALOC,R80NS/SOIL/GCCON 12DCLE 0.080000 1.0000 12/31/86
122 ES LG0I HALOCAR80NS/SOIL/GCCON CCL4 0.120000 1.0300 12131/86
123 ES LG01 HALOC'R80NS/SOIL/GCCON CH2CL2 0.150000 0.9900 12/31/86
124 ES LG01 H'LOCAR80NS/SOIL/GCCON CHCL3 0.100000 I. 0400 12131/86

• 125 ES LGOI HALOCAR80NS/SOIL/GCCON CLC6H5 0.180000 1.0200 12131/86
126 ES LG0 I HALOC,R80NS/SOIL/GCCON TCLEE 0.120000 1.0100 12131/86
127 ES LG0l H'LOCAR80NS/SOIL/GCCON TRCLE 0.090000 I. 0000 12131/86
128 ES LH02 HALOC,R80NS/SOIL/GCCON TRCLE 0.023000 2.0000 02/05/87
696 ES LH10 PESTICIDES/SOIL/GCEC '8HC 0.009070 0.0270 09130/88, 703 ES LHI0 PESTICIDES/SOIL/GCEC 'ENSLf 0.006020 0.0244 09/30/88
701 ES LHI0 PESTICIDES/SOIL/GCEC ALDRN 0.007290 0.0257 09130/88
700 ES lHl0 PESTICIDES/SOIL/GCEC 88HC 0.002570 0.0254 09130/88
708 ES LHI0 PEST1CIDES/SOIL/GCEC 8ENSU 0.006630 0.0244 09130/88
904 ES LH10 PESTICIDES/SOIL/GCEC CLDAN 0.017700 0.1970 01/01/89• 698 ES LHI0 PESTICIDES/SOIL/GCEC D8HC 0.005550 0.0252 09130/88
705 ES LHI0 PESTICIDES/SOIL/GCEC DLDRN 0.006290 0.0254 09130/88
706 ES LHI0 PESTICIDES/SOIL/GCEC ENDRN 0.006570 0.0252 09/30/88
710 ES LHI0 PESTICIDES/SOIL/GCEC ENDRNA 0.024000 0.0302 09130/88

• 711 ES LHI0 PESTICIDES/SOIL/GCEC ESfS04 0.007630 0.0286 09/30/88
699 ES LHI0 PESTICIDES/SOIL/GCEC HPCL 0.006180 0.0262 09/30/88
702 ES LHI0 PESTICIDES/SOIL/GCEC HPCLE 0.006200 0.0260 09130/88
903 ES LHI0 PESTICIDES/SOIL/GCEC ISODR 0.004610 0.041201/01/89

• 697 Es LHI0 PESTICIDES/SOIL/GCEC LIN 0.006380 0.0262 09130/88
712 Es LHI0 PESTICIDES/SOIL/GCEC MEXCLR 0.071100 0.2490 09130/88
707 ES LH10 PESTICIDES/SOIL/GCEC PPDDD 0.008260 0.0246 09130/88
704 [S LH10 PESTICIDES/SOIL/GCEC PPDDE 0.007650 0.0286 09130/88
709 ES lH10 PESTICIDES/SOIL/GCEC PPDDT 0.007070 0.0281 09130/88

• 713 ES LHI0 PESTICIDES/SOIL/GCEC iXPHEN 0.444000 1.1200 09/30/88
736 ES LHll HER8ICIDES/SOIL/HPLC 245TP 0.008500 0.1090 10110/88
735 ES LHI I HER8ICIDES/SOIL/HPLC 240 0.017700 0.2020 10/10/88
936 ES LH16 PESTICIDES/SOIL/GCEC PC8016 0.066600 0.3670 07/24/89

I
937 ES LHI6 PESTICIDES/SOIL/GCEC PC8260 0.080400 0.4070 07/21/89
796 ES LL03 ORGANOSULfURS/SOIL/GCfP 8n I. 080000 13.2000 12/13/88
795 ES LL03 ORGANOSULfURS/SOIL/GCfP CPMS I. 080000 21.6000 12/13/88
797 ES LL03 ORG'NOSULfURS/SOIL/GCfP CPMSO 2.250000 45.0000 12/13/88
798 ES LL03 ORGANOSULfURS/SOIL/GCfP CPMS02 2.370000 47.4000 12/l3/88

• 794 ES LL03 ORGANOSULfURS/SOIL/GCfP DITH 1.470000 11.4000 12/13/88
792 ES LL03 ORG'NOSULfURS/SOIL/GCfP DMDS 0.692000 13.8000 12/13/88
793 ES LL03 ORGANOSULfURS/SOIL/GCfP OXAT 0.856000 17.1000 12/13/88
129 Es LM02 VOL'TILES/SOIL/GCMS IltTCE 0.250000 25.0000 12/05/86
130 Es LM02 VOL'TILES/SOIL/GCMS 112TCE 0.250000 25.0000 12/05/86• 131 ES L"02 VOLATILES/SOIL/GCMS 110CLE 0.250000 25.0000 12/05/86
132 ES LM2 VOL'TILES/SOIL/GCMS 12DCD4 0.850000 25.0000 12/05/86
133 ES LM02 VOL'TILES/SOIL/GCMS 12DCE 0.250000 25.0000 12/05/86
134 ES LM02 VOL'TILES/SOIL/GCMS 12DCLE 0.280000 25.0000 12/05/86

• 135 ES LM02 VOLATILES/SOIL/GCMS 130MB 0.250000 25.0000 12/05/86
136 Es LM2 VOL'TILES/SOIL/GCMS BCHPD 0.250000 25.0000 12/05/86
137 ES LM02 VOLATILES/SOIL/GCMS C6H6 0.250000 25.0000 12/05/86
138 Es LM02 VOLATILES/SOIL/GCMS CCL4 . 0.250000 25.0000 12/05/86
139 Es LM02 VOLATILES/SOIL/GCMS CD2CL2 1.100000 25.0000 12/05/86• 140 ES LM02 VOLATILES/SOIL/GCMS CH2CL2 0.250000 25.0000 12/05/86
14 I Es LM02 VOL'TILES/SOIL/GCMS CHCll 0.250000 25.0000 12/0S/86



ll'102 VOLATILES/SOil/GeMS CLC6H5 0.250000 25.0\:Hl\:'l lL/\:l:l/tlO

1~2 [S VOLATIL[S/SOIL/GCMS DBCP 0.330000 25.0000 12105/86
I~ 3 [S Ll'102

VOLATILES/SOIL/GCMS DCPD O.270000 26.5000 I2I05/B6
144 [S Ll'102 VOLATILES/SOIL/GCMS DMDS O,250000 25.0000 12105/86
1~5 [S LI'I02

VOLAl IL[S/SO IL/GCMS ETBDI0 0.730000 25.0000 12/05/B6
1~6 [S LP"I02

VOLATIL[S/SOlL/GCMS ETC6H5 0.250000 25.0000 I2I05/B6
147 [S LM02

VOLATILES/SOIL/GCMS MEC6H5 0.250000 25.0000 12/05/B6
IH (S lM02

VOLATILES/SOIL/GCMS MIB' 0.500000 25.0000 12105/86
149 [5 ll'102

VOLATIL[S/SOlL/GCMS TCLE( 0.250000 25.0000 12105/B6
158 [S LM02

VOLATILE5/50lL/GCMS TRCLE 0.250000 25.0000 I2I05/B6
151 [S • ll102

VOLATIL[S/SOIL/GCMS XYL[N 0.500000 50.0000 12105/86
152 [5 ll'102

ORGANICS/SOIL/GCMS 13DBD4 0.280000 100.0000 12/05/86
153 (S LM03

ORGANICS/SOIL/GCMS 2CLPD4 0.340000 25.0000 12105/86
15~ [S LM03

ORGANICS/SOIL/GCMS ALDRN 0.940000 100.0000 12105/B6
155 [5 LM03
156 [5 LM03 ORGANICS/SOIL/GCMS ATI 0.730000 100.0000 12105/86

157 [5 LM03 ORGANICS/SOIL/GCMS CL6CP 1. 100000 50.0000 12105/86

158 (S ll'103 ORGANICS/SOIL/GCMS CLDAN 1. 000000 100.0000 12105/86

159 (S LM03 ORGANICS/SOIL/GCMS CPMS 0.250000 50.0000 12105/86

168 [5 LM03 ORGANICS/SOIL/GCMS CPMSO 0.350000 50.0000 12105/86

161 [5 LM03 ORGANICS/SOIL/GCMS CPMS02 0.290000 100.0000 12/05/86

162 [S LM03 ORGANICS/SOIL/GCMS DBCP 0.330000 50.0000 12/05/86

163 (S LM03 ORGANICS/SOIL/GCMS OCPD 0.260000 25.0000 12/05/86

16~ [5 LM03 ORGANICS/SOIL/GCMS DDVP 0.250000 25.0000 12/05/86

165 [S LM03 ORGANICS/SOIL/GCMS D(PD4 0.250000 50.0000 12/05/86

166 [5 LM03 ORGANICS/SOIL/GCMS DIMP 0.500000 10.0000 12/05/86

167 [S LM3 ORGANICS/SOIL/GCMS DITH 8.250000 100.0000 12/05/86

168 (5 LM3 ORGANICS/SOIL/GCMS DLDRN 0.250000 100.0000 12/05/86

169 [5 LM03 ORGANICS/SOIL/GCMS DMMP 1. 500000 10.0000 12105/86

170 [5 LM3 ORGANICS/SOIL/GeMS DNOPD~ 0.570000 100.0000 12/05/86

171 [5 LM03 ORGANICS/SOIL/GCMS [NDRN 0.700000 50.0000 12/05/86

172 [5 LM3 ORGANICS/SOIL/GCMS ISODR 0.330000 100.0000 12/05/86

173 [5 U103 ORGANICS/SOIL/GCMS MlTHN 0.590000 2.5000 12105/86

IH [5 LM03 ORGANICS/SOIL/GCMS OXAT 0.270000 100.0000 12/05/B6

175 (S LM03 ORGANICS/SOIL/GCMS PPDD( 0.290000 100.0000 12/05/86

176 (S LM03 ORGANICS/SOIL/GCMS PPDOT 0.370000 100.0000 12/05/86

177 [5 LM03 ORGANICS/SOIL/GCMS PRTHN 0.630000 100.0000 12/05/B6

178 [S LI103 ORGANICS/SOIL/GCMS SUPONA 0.490000 10.0000 12/05/86

691 [S LMI8 ORGANICS/SOIL/GCMS 124TC8 0.040000 13.0000 06/20/88

692 [5 LM1B ORGANICS/SOIL/GCMS 12DCLB 0.110000 13.0000 06/20/B8
694 ES LM18 ORGANICS/SOIL/GCMS I3DCLB 0.130000 13.0000 06/20/88

695 [5 LMI8 ORGANICS/SOIL/GCMS 14DCLB 0.098000 13.0000 06/20/BB
659 [5 LM1B ORGANICS/SOIL/GCMS 245TCP 0.100000 13.0000 06/20/8B
631 [S LM1B ORGANICS/SOIL/GCMS 246TBP 0.3B0000 13.0000 06/20/88
591 [S LMIB ORGANICS/SOIL/GCMS 2461CP 0.170000 13.0000 06/20/BB
67B [S LMIB ORGANICS/SOIL/GCMS 24DCLP 0.180000 13.0000 06/20/BB
672 [5 LM18 ORGANICS/SOIL/GCMS 24DMPN 0.690000 1. 3000 06/28/88
675 [S LM18 ORGANICS/SOIL/GCMS 24DNP 1. 200000 6.7000 06/20/BB
693 [S LM18 ORGANICS/SOIL/GCMS 24DNT 0.140000 13.0000 06/28/88

589 ES LM1B ORGANICS/SOIL/GCMS 26DNT 8.085000 13.0000 06/20/B8
641 [5 LMI8 ORGANICS/SOIL/GCMS 2CLP 0.060000 13.0000 06/20/B8
667 [5 LMI8 ORGANICS/SOIL/GCMS 2CNAP 0.036000 13.0000 06/20/BB
661 [S LMI8 ORGANICS/SOIL/GCMS 2fBP 0.021000 6.700006/20/BB
664 ES LMI8 ORGANICS/SOIL/GCMS 2fP 0.170000 13.0000 06/20/88
670 [S LM18 ORGANlCS/SOlllGCMS 211NAP 0.049000 6.7000 06/20/8B
6B3 [5 LMI8 ORGANICS/SOIL/GCMS 2MP 0.029000 1. 3000 06/20/BB
660 [S LMI8 ORGANICS/SOIL/GCMS 2NANI L 0.062000 13.0000 06/20/8B
633 [S LM18 ORGANICS/SOIL/GCMS 2NP 0.140000 13.0000 06/20/88
682 [S LMIB ORGANICS/SOIL/GCM5 33DCBD 6.300000 13.0000 06/20/8B
644 [S LMI8 ORGANICS/SOIL/GCMS 3NAN IL 0.450000 13.0000 06/20/8B
668 [S LMI8 ORGANICS/SOIL/GCMS 46DN2C 0.550000 13.0000 06/20/B8
6B7 [5 LMI8 ORGANICS/S01L/GCMS 4BRPPE 0.B33000 6.7000 06/20/BB
666 [5 LMIB ORGANICS/SOIL/GCMS 4CANIL 0.810000 3.300006/20/B8
679 [S UllB ORGANICS/SOIL/GCMS 4C13C 0.095000 13.0000 06/20/BB
636 [S LM1B ORGANICS/SOIL/GCMS 4CLPP[ 0.033000 13.0000 06/20/BB
656 [S LMIB ORGANICS/SOIL/GCMS 4MP 0.240000 I. 3000 06/20/8B
657 [S LI"I1B ORGANICS/SOIL/GCMS 4NANIL 0.410000 13.0000 06/20/8B
652 ES LMIB ORGANICS/SOIL/GCMS 4NP 1. 400000 13.0000 06/20/88
634 ES LMIB ORGANICS/SOIL/GCMS ANAPN( 0.036000 13.0000 06/20/88
63B ES LMIB ORGANICS/SOIL/GCMS ANAPYl 0.033000 6.7000 06/20/80
639 ES LM18 ORGANICS/SOIL/GCMS ANTRC 0.033000 13.0000 06/20/8B
632 ES LM1B ORGANICS/SOIL/GCMS 82CEXM 0.059000 13.0000 @6/20/88
685 ES LMI8 ORGANICS/SOIL/GCMS 82CIPE 0.200000 13.0000 @6/20/8B
686 ES LMl8 ORGANICS/SOIL/GCMS 82CLEE 0.033000 6.700006/20/88
68B [S LM18 ORGANICS/SOIL/GCMS B2EHP 0.620000 13.0000 @6/2@/88
642 ES LI'I18 ORGANICS/SOIL/GCMS 8MNTR 0.170000 13.0000 06/20/88
643 ES LMIB ORGANICS/SOIL/GCMS BAPYR 0.250000 13.0000 06/20/8B
645 ES LMI8 ORGANICS/SOIL/GCMS 8BrANT 0.210000 3.3000 06/20/88

I
673 [S LMIB ORGANICS/SOlL/GCMS 882P 0.170000 6.700006/20/88
647 [S LMI8 ORGANICS/SOIL/GCMS 8GHIPY 0.250000 3.3000 06/20/88
64B [S LMI8 ORCANICS/SOIL/GCMS BKf ANT @.066000 0.6700 06/20/B8
665 ES LMI8 ORGANICS/SOIL/GCMS 82AlC 0.190000 13.0000 06/20/8B
635 ES LM18 ORGANICS/SOIL/GCMS CHRY 0.l20000 6.700006/20/BB• 690 ES LMI8 ORGANICS/SOIL/GCMS CL6B2 0.033000 6.700006/20/B8
649 ES LMl8 ORGANICS/SOIL/GCMS CL6CP 6.200000 13.0000 06/20/8B



655 ES LMI8 ORGANICS/SOIL/GCMS CL6ET 0.150000 13.0000 06/20/88

• 654 ES LMI8 ORGANICS/SOIL/GeMS DBAHA 0.210000 13.0000 06/20/88

637 ES LM18 ORGANICS/SOIL/GCMS D821UR 0.03S000 6.700006/20/88

677 ES LM18 DRGANICS/SOIL/GCMS DEP 0.240000 6.700006/20/88

669 ES LMI8 ORGANICS/SOIL/GCMS DMP 0.170000 13.0000 06/20/88

r 68 I ES LMI8 ORGANICS/SOIL/GCMS DN8P 0.061000 3.300006/20/88

590 ES LM18 ORGANICS/SOIL/GCMS DNOP 0.190000 6.700006/20/88

650 ES LMI8 ORGANICS/SOIL/GCMS I ANT 0.068000 13.0000 06/20/88

671 ES LMI8 ORGANICS/SOIL/GCMS ILRENE 0.033000 13.0000 06/20/88

680 ES LMI8 ORGANICS/SOIL/GCMS HC8D 0.230000 13.0000 06/20/88

tI 640 ES LMI8 ORGANICS/SOIL/GCMS ICDPYR 0.290000 13.0000 06/20/88

689 ES LMI8 ORGANICS/SOIL/GCMS ISOPHR 0.033000 13.0000 06/20/88

676 ES LMI8 ORGANICS/SOIL/GCMS NAP 0.037000 3.3000 06/20/88

653 ES LMI8 ORGANICS/SOIL/GCMS NB 0.045000 13.0000 06/20/B8

• 6B4 ES LMI8 ORGANICS/SOIL/GCMS NBD5 0.025000 6.700006/20/8B

646 ES LMI8 ORGANICS/SOIL/GCMS NNDNPA 0.200000 13.0000 06/20/BB

5BB ES LMIB ORGANICS/SOIL/GCMS NNDPA 0.190000 13.0000 06/20/8B
651 ES LMIB ORGANICS/SOIL/GCMS PCP I. 300000 6.7000 06/20/BB

662 ES LMI8 ORGANICS/SOIL/GCMS PHANTR 0.033000 13.0000 06/20/8B• 592 ES LMI8 ORGANICS/SOIL/GCMS PHEND6 0.230000 13.0000 06/20/B8
658 ES LMI8 ORGANICS/SDIL/GCMS PHENOL 0.110000 3.3000 06/20/88
674 ES LMIB ORGANICS/SOIL/GCMS PYR 0.033000 3.3000 06/20/8B
663 ES LMIB ORGANICS/SOIL/GCMS TRPDI4 0.340000 6.7000 06/20/88

• 597 ES LMI9 VOLATILES/SOIL/GCMS IllTCE 0.004400 0.2000 06/20/B8
59B ES LMI9 VOLATILES/SOIL/GCMS 112TCE 0.005400 0.2000 06/20/8B
630 ES LMI9 VOLATILES/SOIL/GCMS IIDCE 0.003900 0.1000 06/20/88
62B ES LMI9 VOLATILES/SOIL/GCMS IIDCLE 0.002300 0.2000 06/20/B8
608 ES LMI9 VOLATILES/SDIL/GCMS 12DCD4 0.003200 0.2000 06/20/8B• 600 ES LMI9 VOLATILES/SOIL/GCMS 12DCE 0.003000 0. 1000 06/20/8B
629 ES LMI9 VOLATILES/SOIL/GCMS 12DCLE 0.001700 0.2000 06/20/8B
593 ES LM19 VOLATILES/50IL/GCMS 12DCLP 0.002900 0.2000 06/20/BB
616 ES LMI9 VOLATILES/SOIL/GCMS 4BIB 0.002900 0.2000 06/20/8B

a 596 ES LM19 VOLATILES/SOIL/GCMS ACET 0.017000 0.100006/20/8B
606 ES LMI9 VOLATILES/SOIL/GCMS BRDCLM 0.002900 0.2000 06/20/8B
620 ES LMI9 VOLATILES/SOIL/GCMS CI3DCP 0.003200 0.2480 06/20/B8
601 ES LM19 VOLATILES/SOIL/GCMS C2AVE 0.003200 0.1000 06/20/88

• 604 E$ LMI9 VOLATILES/SOIL/GCMS C2H3CL 0.006200 0.2000 06/20/88
618 ES LMI9 VOLATILES/SOIL/GCMS C2H5CL 0.012000 0.2000 06/20/88
60S ES LMI9 VOLATILES/SOIL/GCMS C6H6 0.001500 0.2000 06/20/88
599 ES LM19 VOLATILES/SOIL/GCMS CCLlI 0.005900 0.1000 06/20/88
614 ES LMI9 VOLATILES/SOIL/GCMS CCL4 0.007000 0.2000 06/20/88.. 595 ES LM19 VOLATILES/SOIL/GCMS CH2CL2 0.012000 0.2000 06/20/88
610 E5 !..M19 VOLATILES/SOIL/GCMS CH3BR 0.005700 0.2000 06/20/88
623 ES LMI9 VOLATILES/SOIL/GCMS CH3CL 0.008800 0.1000 06/20/88
607 ES LM19 VOLATILES/SOIL/GCMS CH8R3 0.006900 0.2000 06/20/88

• 619 ES LMI9 VOLATILES/SOIL/GCMS CHCLl 0.000870 0.2000 06/20/8B
615 ES LMI9 VOLATILES/SOIL/GCMS CLC6H5 0.000860 0.2000 06/20/88
612 ES LMI9 VOLATILES/SOIL/GCMS CS2 0.004400 0.1000 06/20/88
626 ES LMI9 VOLATILES/SOIL/GCMS DBRCLM 0.003100 0.2000 06/20/88
621 ES LMI9 VOLATILES/SOIL/GCMS ETC6H5 0.001700 0.2000 06/20/88

- 609 ES LMI9 VOLATILES/SOIL/GCMS MEC6D8 0.001500 0.2000 06/20/B8
602 E5 LMI9 VOLATILES/SOIL/GCMS MEC6H5 0.000780 0.2000 06/20/88
611 ES LMI9 VOLATILES/SOIL/GCMS ME' 0.070000 0.2000 06/20/88
624 ES LMI9 VOLATILES/SOIL/GCMS "18K 0.027000 0.1000 06/20/88

• 622 ES LMI9 VOLATILES/SOIL/GCMS MNBK 0.032000 0.1000 06/20/88
617 ES LMI9 VOLATILES/SOIL/GCMS sTYR 0.002600 0.2000 06/20/88
594 ES LMI9 VOLATILES/SOIL/GCMS TI3DCP 0.002800 0.1520 06/20/88
625 ES LM19 VOLATILES/SOIL/GCMS TCl[A 0.002400 0.2000 06/20/BB
627 ES LM19 VOLATILES/SOIL/GCMS TCLEE 0.000B10 0.2000 06/20/88

• 603 ES LMI9 VOLATILES/SOIL/GCMS TRCLE 0.002B00 0.2000 06/20/88
613 ES LMI9 VOLATILES/SOIL/GCMS XYLEN 0.001500 0.2000 06/20/BB
749 ES LN01 NITROSAMINES/SOIL/GCNP 24DNT 0.092000 1.0000 11/26/88
74B ES LN01 NITROSAMINES/SOIL/GCNP 26DNT 0.055800 I. 0000 11I26/BB

• 751 ES LN01 NITROSAMINES/SOIL/GCNP NB 0.096200 5.0000 11/26/8B
746 ES LN01 NITROSAMINES/SOIL/GCNP NHDt1( A 0.10B000 0.5000 11I26/B8
750 ES LN01 NITROSAt11N£S/SOlL/GCNP NNONPA 0.231000 I. 0000 11/26/88
747 ES LN01 NITROSAMINES/SOIL/GCNP NNDPA 0.163000 5.0000 11/26/88
916 ES LN05 NP-PESTICIDES/SOIL/GCIP An 0.250000 2.0000 04/24/89

• 919 ES LN05 NP-PESTICIDES/SOIL/GCIP DDVP 0.452000 5.0000 04/24/89
917 Es LN05 NP-PESTICIDES/SOI,/GCIP I1LTHN 0.580000 5.0000 04/24/89
918 ES LN05 NP-PESTICIDES/SOIL/GCIP PRTHN 0.733000 5.0000 04/24/89
920 ES LN05 NP-PESTICIDES/SOIL/GCIP SUPONA 0.250000 5.0000 04/24/89

II
805 ES L002 VOLATILES/SOIL/GCDUAL IllTCE 0.040000 5.0000 02/13/89
B06 ES L002 VOLATILES/SOIL/GCDUAL II2TCE 0.081000 5.0000 02/13/89
807 ES L002 VOLAr ILES/SO Il/GCDUAL I IDCE 0.051000 5.000002/13/89
808 ES L002 VOLATILES/SOIL/GCDUAL IIDCLE 0.055000 5.0000 02/13/89
812 ES L002 VOLATILES/SOIL/GCDUAL 12DCLE 0.071000 5.0000 02/13/89

• BI3 ES L002 VOLATILES/SOIL/GCDUAL 12DCLP 0.043000 5.0000 02/13/89
814 Es L002 VOLATILES/SOIL/GCOUAL 13DCLB 0.032000 5.0000 02/13/89
815 ES L002 VOLATILES/SOIL/GCOUAL 130MB 0.056000 5.0000 02/13/89
B17 ES L002 VOLATILES/SOIL/GCDUAL 2CLEVE 0.075000 5.0000 02/13/B9
BI8 ES L002 VOLATILES/SOIL/GCDUAL BRDcLM 0.047000 5.0000 02/13/89• B19 ES L002 VOLATILES/SOIL/GCDUAL CI3DCP 0.062000 5.0000 02/13/B9
820 ES L002 VOLATILES/SOIL/GCDUAL C2H3CL 0.031000 5.0000 02/13/B9



• 821 ES L002 VOLATIIES/SOIL/GCOUAL C2H5CL 0.029000 5.0000 02113/89

822 ES L002 VOLATILES/SOIL/GCOUAL C6H6 0.085000 5.000002113/89

818 ES L002 VOLATILES/SOIL/GCOUAL CCL2F 2 0.032000 5.0088 82/13/89
865 ES lO02 VOLATILES/SOIL/GCOUAL CC13F 0.037000 5.0000 0211l/89
823 ES L002 VOIATILES/SOIL/GCOUAL CCL4 0.044000 5.0000 0211l/89..... 811 ES L002 VOLATILES/SOIL/GCOUAL CH2CL2 0.08l000 5.0000 0211l/89.
809 ES L002 VOLATILES/SOIL/GCOUAL CHl8R 0.031000 5.0000 0211l/89
824 ES L002 VOLATILES/SOIL/GCOUAL CH3CL 0.180000 5.0000 0211l/89
825 ES L002 VOLATILES/SOIL/GCOUAL CH8Rl 0.0l1000 5.0000 021ll/89, 826 ES L002 VOLATILES/SOIL/GCOUAL CHCL3 0.038000 5.0000 02113/89

816 ES L002 VOLATILES/SOIL/GCOUAL CL28Z 0.060000 10.0000 02/1l/89
827 ES L002 VOLATILES/SOIL/GCOUAL CLC6H5 0.026000 S.0000 0211l/89
829 ES L002 VOLATILES/SOIL/GCOUAL OBRCLM 0.081000 5.0000 02113/89

818 ES L002 VOLATILES/SOIL/GCOUAL ETC6H5 0.062000 5.00000211l/89

• 831 ES L002 VOLATILES/SOIL/GCOUAL MEC6H5 0.028000 S.0000 02113/89

866 ES L002 VOLATILES/SOIL/GCOUAL TI20CE 0.063000 S.0000 02/13/89
832 ES L002 VOLATILES/SOIL/GCOUAL T1l0CP 0.081000 5.0000 02113/89

833 ES L002 VOLATILES/SOIL/GCOUAL TCIEA 0.045000 5.0000 02113/89

• 834 ES L002 VOLATILES/SOIL/GCOUAL TCLEE 0.045000 5.0000 02113/89
835 ES L002 VOLATILES/SOIL/GCOUAL TRCLE 0.049000 5.0000 02113/89
828 ES L002 VOLATILES/SOIL/GCOUAL nUN 0.886000 10.0000 02/13/89
179 ES LW03 HER8ICIOES/SOIL/HPLC 8RMCIL 0.970000 20.700001/27/87
462 ES LWI2 EXPLOS IVE S/SO IUHPLC 135TN8 0.488000 24.4000 06/16/88

• 454 ES LWl2 EXPLOSIVES/SOIL/HPLC 1l0NB 0.496000 24.8000 06/16/88
463 ES LWI2 EXPLOSIVES/SOIL/HPLC 246TNT 0.456000 22.8000 06/16/88
455 ES LWI2 EXPLOSIVES/SOIL/HPLC 240NT 0.424000 21.2000 06/16/88
456 ES LWI2 EXPLOSIVES/SOIL/HPLC 26DNT 0.524000 26.2000 06/16/88

• 977 ES LWI2 EXPLOSIVES/SOIL/HPLC 2NT 0.307000 61.3000 05/01/91
457 ES LWI2 EXPLOSIVES/SOIL/HPLC HMX 0.666000 33.3000 06/16/88
458 ES LWI2 EXPLOSIVES/SOIL/HPLC NB 2.410000 27.4000 06/16/88
459 ES lWI2 EXPIOSIVES/SOIL/HPLC NG 4.000000 200.0000 06/16/88
460 ES LWI2 EXPLOSIVES/SOIL/HPLC PUN 4.000000 80.0000 06/16/88

- 464 ES LWI2 EXPLOSIVES/SOIL/HPLC ROX 0.587000 21.9000 06/16/88
461 ES LWI2 EXPLOSIVES/SOIL/HPLC TETRYL 0.731000 20.2000 06/16/88

.474 ES LWI5 EXPLOSIVES/SOIL/HPLC NO 0.475000 9.5000 09/02/88
901 ES UIl8 AGENTPROOS/SOIL/HPLC CLC2A 18.000000 302.0000 03/03/89

• 902 ES LWl8 AGENTPROOS/SOIL/HPLC TOGCL 3.940000 102.0000 03/03/89
932 ES LW24 PHENOLS/SOIL/HPLC UV 240CLP 0.023000 4.1200 02/23/89
933 ES LW24 PHENOLS/SOIL/HPLC UV 2NP 0.043000 2.5000 02/23/89
931 ES LW24 PHENOLS/SOIL/HPLC UV 4C13C 0.021000 4.0200 02/23/89
934 ES LW24 PHENOLS/SOIL/HPLC UV CllP 0.040000 5.0600 02/23/89
180 ES M8 VOLATILES/WATER/GCMS IIITCE I. 000000 160.0000 01/14/86.. 181 ES M8 VOLATILES/WATER/GCMS 112TCE 1. 000000 160.0000 01/14/86
182 ES M8 VOLATILES/WATER/GCMS IIOCLE 2.000000 80.0000 01/14/86
183 ES Me VOLATILES/WATER/GeMS 12DC04 2.900000 160.0000 01/14/86

• 184 ES M8 VOLATILES/WATER/GeMS 120CE I. 200000 160.0000 01/14/86
185 ES M8 VOLATILES/WATER/GCMS 120CLE 1. 000000 160.0000 01/14/86
186 ES Me VOLATILES/WATER/GCMS IlOM8 1. 000000 160.0000 01/14/86
187 ES Me VOLATILES/WATER/GCMS BCHPO I. 000000 160.0000 01/14/B6
188 ES M8 VOLATILES/WATER/GCMS C6H6 1. 100000 160.0000 01/14/86

"
IB9 ES M8 VOLATILES/WATER/GCMS CCL4 I. 500000 160.0000 01/14/86
198 ES Me VOLATILES/WATER/GCMS CD2CL2 2.000000 160.0000 01/14/86
191 ES M8 VOLATILES/WATER/GCMS CH2CL2 4.800000 160.0000 01/14/86
192 ES M8 VOLATILES/WATER/GCMS CHCll I. 000000 160.0000 01/14/86

II
193 ES Me VOLATILES/WATER/GCMS CLC6H5 2.100000 160.0000 01/14/86
194 ES Me VOLATILES/WATER/GCM5 DBCP 4.000000 80.0000 01/14/06
195 ES M8 VOLATILES/WATER/GCMS DCPO I. 100000 170.0000 01/14/86
196 ES M8 VOLATILES/WATER/GCMS OMOS 2.500000 160.0000 01/14/86
197 ES M8 VOLATILES/WATER/GCMS ET8DI0 I. 000000 160.0000 01/14/86

II 198 ES M8 VOLATILES/WATER/GCMS ETC6H5 1.000000 160.0000 01/14/86
199 ES Me VOLATILE5/WATER/GCMS MEC6H5 I. 000000 160.0000 01/14/86
200 ES M8 VOLATILES/WATER/GCMS MI8K 2.000000 80.0000 01/14/86
201 ES M8 VOLATILES/WATER/GCMS TCLEE 1. 000000 160.0000 01114/86

- 202 ES Me VOLATILES/WATER/GCMS TRCLE 1. 000000 160.0000 01/14/06
203 ES M8 VOLATILE5/WATER/GCMS XYLEN 2.000000 320.0000 01/14/86
204 ES MM9 AGENTPROOS/SOIL/HPLC CLC2A 18.000000 302.0000 10/15/86
205 ES MM9 AGENTPRODS/SOIL/HPLC TOGCL 2.550000 102.0000 10/15/86
206 ES 09 ORGANICS/SOIL/GCMS 13D804 0.270000 100.0000 04/25/85

II 207 ES 09 ORGANICS/SOIL/GCMS 2CLPD4 0.340000 25.0000 04/25/85
208 ES 09 ORGANICS/SOIL/GCMS ALORN 0.940000 100.0000 04/25/85
209 ES 09 ORGANICS/50IL/GCMS An 0.730000 100.0000 04/25/85
2H~ ES 09 ORGANICS/SOIL/GCMS CL6CP 1. 100000 S0.0000 04/25/85

• 211 ES 09 ORGANICS/SOIL/GCMS CLOAN 1.500000 100.0000 04/25/85
212 ES 09 ORGANICS/SOIL/GCMS CPMS 0.250000 50.0000 04/25/85
213 ES 09 ORGANICS/SOIL/GCMS CPMSO 0.350000 50.0000 04/25/85
214 ES 09 ORGANICS/SOIL/GCMS CPMS02 0.290000 100.0000 04/25/85
215 ES 09 ORGANICS/SOIL/GCMS 08CP 0.330000 50.0000 04/25/85• 216 ES 09 ORGANICS/SOIL/GCMS OCPO 0.260000 25.0000 04/25/85
217 [S 09 ORGANICS/SOIL/GCMS DDVP 0.250000 25.000004/25/85
218 ES 09 ORGANICS/SOIL/GCMS OEPD4 0.250000 50.0000 04/25/85
219 ES 09 ORGANICS/SOIL/GCMS OIMP 0.500000 10.0000 04/25/05

• 220 [S 09 ORGANICS/SOIL/GCMS DITH 0.250000 100.000004/25/85
221 ES 09 ORGANICS/SOIL/GCMS OLORN 0.250000 100.0000 04/25/05
222 ES 09 ORGANICS/SOll/GCMS OHMP 1.500000 10.0000 04/25/85



• 223 ES 09 ORGANICS/SOll/GCMS ONOP04 0.570000 100.0000 04/25/85
224 ES 09 ORGANICS/SOIL/GCMS ENDRN 0.700000 50.000004/25/85
225 ES 09 ORGANICS/SOIL/GCMS lS0DR 0.330000 100.0000 04/25/85

226 ES 09 ORGANICS/SOIL/GCMS I1l THN 0.590000 2.5000 04/25/85
227 ES 09 ORGANICS/SOIL/GCMS QXAT 0.260000 100.0000 04/25/85, 228 ES 09 ORGANICS/SOIL/GCMS PPOOE 0.290000 100.0000 04/25/85
229 ES 09 ORGANICS/SOIL/GCMS "DOT 0.370000 100.0000 04/25/85
230 ES 09 ORGANICS/SOIL/GCMS PRTHN 0.630000 100.0000 04/25/85
231 ES 09 ORGANICS/SOIL/GCMS SUPONA 0.490000 10.0000 04/25/85

I
232 E5 R9 MET ALS/SO ILII CP CO 0.921000 50.0000 04/24/85
233 ES R9 MET ALS/SO IL/ ICP CR 7.160000 500.000004/24/85
234 ES R9 MET ALS/SO IL!I CP CU 4.810000 500.0000 04/24/85
235 ES R9 METALS/SO IL/I CP PB 16.800000 500.0000 04/24/85
236 ES R9 MET ALS/SOIL! ICP ZN 16.400000 500.0000 04/24/85

• 237 ES S8 PESTICIOES/WATER/GCEC ALORN 0.0T0000 1.0200 10/01/85
23B ES S8 PESTICIOES/WATER/GCEC CL6CP 0.070000 0.9900 10/BI/85
239 ES SB PESTICIOES/WATER/GCEC OLORN 0.060000 I.B400 10/01/85
240 ES S8 PESTICIOES/WATER/GCEC (NDRN 0.052000 1.0300 10/01/85

• 2H ES S8 PESTICIOES/WATER/GCEC ISOOR 0.060000 1.1000 10/01/85
242 ES S8 PESTICIOES/WATER/GCEC "ODE 0.053000 1.0600 10/01/85
243 ES S8 PESTICIOES/WATER/GCEC "DOT 0.070000 1.0800 10/01/85
244 ES SB01 METALS/WATER/CVAA HG 0.243000 10.0000 01/20/87
24S ES S002 METALS/WATER/GrAA SE 5.220000 25.0000 01/02/87

• 246 ES S003 METALS/WATER/GrAA AS 3.880000 50.0000 01/20/87
443 ES S009 METALS/WATER/GrAA AG 0.280000 2.0000 11/25/B7
433 ES S009 METALS/WATER/GrAA AL 31. 000000 300.0000 11/25/B7
435 ES S009 METALS/WATER/GrAA AS 14.100000 200.0000 11/25/8T

• 436 ES S009 METALS/WATER/GrAA 8E 2.950000 10.0000 11/25/87
437 ES S009 METAL5/WATER/GrAA CO 7.400000 50.0000 11/25/87
439 ES S009 METALS/WATER/GrAA MN 5.930000 10.0000 11/25/87
440 ES S009 METALS/WATER/GrAA MO 12.700000 75.0000 11/25/87
441 ES S009 METALS/WATER/GrAA NI 37.800000 375.0000 11/25/87

I 438 ES S009 METALS/WATER/GrAA P8 22.200000 300.0000 11/25/87
434 ES S009 METALS/WATER/GrAA SB 23.800000 300.0000 11/25/87
442 ES S009 METALS/WATER/GrAA SE 9.660000 100.0000 11/25/87
444 ES S009 METALS/WATER/GrAA TL 6.990000 25.0000 11/25/87

• 445 ES S009 METALS/WATER/GrAA ZN 25.200000 50.0000 11/25/87
741 ES SOl9 METALS/WATER/GrAA V 3.B20000 200.0000 11/26/88
742 ES S020 METALS/WATER/GrAA PB I. 260000 100.0000 11/26/88
743 ES S021 METALS/WATER/GrAA SE 3.020000 100.0000 11/26/88
744 ES S022 METALS/WATER/GrAA AS 2.540000 100.0000 11/26/88.. 745 ES S023 METALS/WATER/GrAA AG 0.250000 10.0000 11/26/88
947 ES S028 METALS/WATER/GrAA S8 3.030000 200.0000 11/09/90
247 ES SS01 METALS/WATER/ICP AG 13.500000 5000.0000 10/17/86
248 ES SS01 METALS/WATER/ICP BA 10.400000 10000.0000 10/17/86

• 249 ES SS01 MET AL S/WATE R/ ICP CA 500.000000 20000.0000 10/17/86
250 ES SS01 METALS/WATER/ICP CO S.160000 5000.0000 10/17/86
251 ES SS01 METALS/WATER/ICP CR 5.960000 5000.0000 10/17/86
252 ES SS01 METALS/WATER/ICP CU 7.930000 10000.0000 10/17/86
253 ES SS01 METALS/WATER/ICP MG 500.000000 20000.0000 10/17/86

• 254 ES SS01 METALS/WATER/ICP NA 764.000000 50000.0000 10/17/86
255 ES SS01 METALS/WATER/ICP PB 18.600000 5000.0000 10/17/86
256 E5 SS01 METALS/WATER/ICP ZN 20.100000 20000.0000 10/17/86
928 ES 5S10 METALS/WATER/ICP AG 4.600000 2500.0000 12/10/88

I
761 ES SSI0 METALS/WATER/ICP AL 141. 000000 500000.0000 12/06/88
762 ES 5S10 METALS/WATER/ICP B 50.000000 50000.0000 12/06/B8
763 ES SSI0 METALS/WATER/ICP 8A 5.000000 10000.0000 12/06/88
764 E5 5510 METAL5/WATER/ICP BE 5.000000 1000.0000 12/06/88
765 ES SSI0 METALS/WATER/ICP BI 109.000000 25000.0000 12/06/88

• 766 ES SSI0 METALS/WATER/ICP CA S00.000000 500000.0000 12/06/88
767 ES SS10 METALS/WATER/ICP CO 4.010000 5000.0000 12/06/8B
76B ES SSI0 METALS/WATER/ICP CO 25.000000 50000.0000 12/06/88
769 ES SSI0 METALS/WATER/ICP CR 6.020000 5000.0000 12/06/88

• 770 ES SSI0 METALS/WATER/ICP CU 8.090000 10000.0000 12/06/88
771 ES SS10 METALS/WATER/ICP rE 38.800000 500000.0000 12/06/88
772 ES SSl0 METALS/WATER/ICP K 375.000000 500000.0000 12/06/88
773 ES SS10 METAL5/WATER/ICP MG 500.000000 500000.0000 12/06/88
774 ES SS10 METALS/WATER/ICP MN 2.750000 50000.0000 12/06/88

I 775 ES S510 METALS/WATER/ICP MO 15.300000 8000.0000 12/06/88
776 ES SS10 METALS/WATER/ICP NA 500.000000 500000.0000 12/06/88
777 ES S510 METALS/WATER/ICP NI 34.300000 15000.0000 12/06/88
778 E5 SS10 METALS/WATER/ICP PB 18.600000 5000.0000 12/06/88, 779 ES 5S10 METALS/WATER/ICP S8 38.000000 6000.0000 12/06/88
780 E5 SSI0 METALS/WATER/ICP SE 71. 100000 75000.0000 12/06/88
930 ES SSI0 METALS/WATER/ICP SN 47.100000 200.0000 01/01/89
781 ES SSI0 METALS/WATER/ICP TE 103.000000 2000.0000 12/06/88
782 ES SS10 MET ALS/WATER/ ICP TL 81.400000 40000.0000 12/06/88

• 783 ES SS10 METALS/WATER/ICP V 11. 000000 1000.0000 12/06/88
784 ES SS10 METALS/WATER/ICP ZN 21. 100000 20000.0000 12/06/88
986 ES SSI8 METAL5/WATER/ICP AG 4.420000 1000.0000 08/29/91
987 ES SS18 METALS/WATER/ICP AL 23.500000 500000.0000 08/29/91
988 ES SS18 METALS/WATER/ICP AS 34.500000 50000.0000 08/29/91• 989 ES SS18 MET ALS/WATER/ ICP B 50.000000 50000.0000 08/29/91
990 ES SSI8 METALS/WATER/ICP 8A 2.500000 25000.0000 08/29/91



991 ES SSIB METALS/WATER/Ie? BE 5.000000 lij~C~.~~~~ ~~/'~/~l

• 992 ES SSIB METAlS/WATER/lep BI 109.000000 25000.0000 OS/29/91

993 ES SSIS METAlS/WATER/lep CA 1000.000000 500000.0000 OS/29/91

99~ Es SSIS METALS/WATER/ICP CO 3.010000 10000.0000 OS/29/91

995 ES SSIS METALS/WATER/ICP CO 25.O00000 50000.0000 OS/29/91

996 ES SSIB METALS/WATER/ICP CR 6.960000 50000.0000 0B/29/91• 997 ES SSI0 METAlS/WATER/ICP CU 5.000000 25000.0000 0B/29/91
METAlS/WATER/ICP H 36.B00000 500000.0000 OS/29/91

99B Es SSIB
METALS/WATER/ICP K 1000.000000 500000.0000 0B/29/91

999 ES SSIB
METAlS/WATER/ICP MG 37S.000000 500000.0000 OS/29/91

1008 Es SSIB, SSIB METALS/WATER/ICP MN 2.500000 50000.0000 0B/29/91
Ulel ES METALS/WATER/ICP MO 10.000000 10000.0000 0B/29/91
10"2 Es SSIB

METAlS/WATER/ICP NA 2290.000000 500000.0000 OS/29/91
1M3 Es SSIS

METALS/WATER/ICP NI 7.110000 50000.0000 0B/29/91
leA4 Es SSIB

METAlS/WATER/ICP PB 25.000000 5000.0000 0B/29/91
1B0S ES SSIB• IM6 ES S51S METALS/WATER/ICP SB 29.500000 6000.0000 0B/29/91

lEle7 ES SSIS METAlS/WATER/ICP SE 50.000000 50000.0000 0B/29/91

18e8 ES SSIB METAlS/WATER/ICP T[ 103.000000 2000.0000 00/29/91

18e9 ES SSI8 "ETAlS/WATER/ICP Tl 50.000000 50000.0000 08/29/91
METALS/WATER/ICP V ~.690000 10000.0000 08/29/91• lell' ES SSIB

l811 ES SSI8 METAlS/WATER/ICP IN 35.800000 10000.0000 08/29/91

257 ES SS9 PESTICIDES/SOll/GCEC ALORN 0.050000 1. 0000 0612~/B6

258 Es S59 PESTICIOES/SOll/GCEC Cl6CP 0.051000 1.0100 0612~/S6

259 ES SS9 PESTICIDES/SOll/GCEC CLDAN 0.203000 ~.0500 0612~/86

• 261 ES SS9 PESTICIDES/SOIL/GCEC DLORN 0.051000 1.0100 0612~/S6

261 ES SS9 PESTICIOES/SOll/GCEC ENDRN 0.060000 I. 0~ 00 0612~/S6

262 ES SS9 PESTICIDES/SOll/GCEC ISODR 0.053000 I. 0700 06/2~/86

263 ES SS9 PESTICIDES/SOll/GCEC PPDDE 0.053000 1.0500 0612~/86, 264 ES SS9 PESTICIOES/SOll/GCEC PPDDT 0.050000 I. 0100 06/2~/S6

265 ES SS9A PESTICIDES/SOIL/GCEC ALORN 0.001S20 0.0400 05/19/87

266 ES SS9A PESTICIDES/SOIL/GCEC Cl6CP 0.062580 0.0~00 05/19/S7

267 ES SS9A PESTICIDES/SOll/GCEC ClDAN 0.111000 0.~360 05/19/S7

268 E5 SS9A PESTICIDES/SOll/GCEC DLDRN 0.001210 0.0~0S 05/19/87

• 269 ES SS9A PESTICIDES/SOIL/GCEC ENDRN 0.001000 0.0~0~ 05/19/S7

27e ES SS9A PESTICIDES/SOll/GCEC ISODR 0.001110 0.0~ 12 05119/S7

27 I ES SS9A PESTICIDES/SOll/GCEC PPDDE· 0.001000 0.0400 05/19/87

272 ES SS9A PESTICIDES/SOIL/GCEC PPOOT 0.0023~0 0.0412 05119/S7, 273 ES TS ORGANOPHOSPHOR/WATER/GCFP DIMP 10.500000 210.0000 09/13/85

2H ES TB ORGANOPHOSPHOR/WATER/GCFP DMMP 15.200000 305.0000 09/13/85

275 ES T9 METAlS/SOIL/GFAA AS ~.700000 S0.0000 04/19/05

449 ES TF 18 CYANIDE/WATER/TECHNICON CYN 2. S00000 50.0000 03/1~/88

93S ES TF21 ANIONS/WATER/T£CHN1CON P040RT II. 00000O 500.0000 O3/03/89
80~ ES Tr22 NIT/WATER/TECHN1CON NIT 10.000000 200.0000 02/10/89.. 9tS E5 Tf'25 AMMONIUM/WATER/TECHN1CON NH3 60.000000 1000.0000 04/18/89

916 ES TF26 TOTAL NITROGEN/WATER/TECH N2KJEl 183.000000 5000.0000 0~/18/89

ge7 Es TF27 PHOSHATES/WATER/TECHNICON P04 13. 300000 500.0000 04/18/89, 912 E·S TT10 ANIONS/WATER/IONCHROM BR 1000.000000 25000.0000 0~/18/89

913 ES TTI0 AN1ONS/WAT[RjlONCHROM CL 2120.000000 30000.0000 04118/89
91~ ES TT 10 ANIONS/WATER/IONCHRDM r 1230.000000 10000.0000 0~/18/B9

915 ES TTI0 ANIONS/WATER/IONCHROM S04 10000.000000 300000.0000 0~/18/S9

276 ES TT9 ORGANOPHOSPHOR/SOll/GCFP DIMP 0.11~000 ~.5700 03121/S6• 277 Es TT9 ORGANOPHOSPHOR/SOIL/GCFP OMMP 0.133000 4.1800 03/21/86
'29 ES TYl0 SULFIDE/WATER/SPECTRO suu 10 J2. 02 700O 750.0000 06/21/89
278 ES U8 ORGANOSULFURS/WATER/GCFP BTl I. 970000 42.2000 11/2B/B6
279 ES U8 ORGANOSUlrURS/WATER/GCrp CPtlS l. 260000 25.3000 10/01/B5

• 288 ES UB ORGANOSULFURS/WATER/GCFP CPMSO 4.230000 106.0000 10/01/S5
281 Es us ORGANOSUlFURS/WATER/GCFP CPMS02 4.660000 106.0000 10/01/S5
282 ES us ORGANOSUlFURS/WATER/GCFP o ITH 1.110000 22.2000 10/01/S5
283 ES U0 ORGANOSUlFUR5/WATER/GCFP OMDS 1.770000 22.8000 10/01/S5
28~ ES us ORGANOSULFURS/WATER/GCfP OXAT 1. 610000 39.5000 10/01/S5• 285 ES U9 PESTICIDES/SOll/GCEC DSCP 0.005000 0. 1000 0~1I6/S5

~77 Es ure3 NC/WATER/TECHNICON NC 553.000000 6000.0000 09/02/88
286 ES UG02 HALOCARBONS/WATER/GCCON l1tTCE 1.700000 196.0000 12/31/S6
207 Es UG02 HALOCARSONS/WATER/GCCON 112TCE 1.000000 196.0000 12/31/86

• 20B Es UG02 HAlOCARBONS!WATER/GCCON IIDCE 1.100000 196.0000 12/31/86
2B9 ES UG02 HAlOCARSONS/WATER/GCCON I1DClE 1. 200000 194.0000 12/31/86
2ge Es UG02 HAlOCAR80NS/WATER/GCCON 12DCE I. 200000 194.00001213 I/S6
291 ES UG02 HAlOCAR80NS/WATER/GCCON 12DCLE 0.610000 196.0000 12/31/86
292 ES UG01 HAlOCARBONS/WATER/GCCON CCL4 2.~00000 200.0000 11/31/86

II 293 Es UG02 HAlOCARSONS/WATER/GCCON CH2Cl2 5.000000 198.0000 12/31/86
294 rs UG02 HAlOCARBDNS/WATER/GCCON CHCLl 1. ~00000 194.0000 12/31/86
29S ES UG01 HAlOCARBONS/WATER/GCCON ClC6H5 0.5S0000 200.0000 12/31/06
296 ES UG02 HALOCARSON5/WATER/GCCON TcLEE 1. 300000 196.0000 11/31/86• 297 ES UG02 HAlOCARBONS/WATER/GCCON TRClE 1.100000 19~.0000 12/31/86
298 ES UH02 PESTICIDES/WATER/GCEC PCB016 8.160000 6.4000 02/17/07
299 Es UH02 PESTICIDES/WATER/GCEC PCB 260 0.190000 6.3000 01/17/S7
714 ES UH13 PESTICIDES/WATER/GCEC ABHC 0.03S500 0.63S0 09/30/B8
721 Es UH13 PESTICIDES/WATER/GCEC A[NSlr 0.023000 0.5750 09130/8S• 71~ Es UH13 PESTICIDES/WATER/GCEC ALDRN 0.091800 0.6060 09130/88
718 Es UHI3 PESTICIDES/WATER/GCEC BBHC 0.02~000 0.6000 09/30/88
726 Es UH13 PESTICIDES/WATER/GCEC BENSlf 0.023000 0.5750 09130/S8
7JI Es UH13 PESTICIDES/WATER/GCEC CLDAN 0.265000 5.3000 09130/88
716 Es UH13 PESTICIDES/WATER/GCEC DSHC 0.029300 0.5940 09130/88• 723 Es UHI3 PESTICIDES/WATER/GCEC DLDRN 0.024000 0.6000 09130/08



I ES UHI3 PESTICIDES/WATER/GCEC ENDRN 0.023833 0.5940 091l0/88
724 PESTICIDES/WATER/GCEC ENDRNA 0.028580 0.7130 09/30/88
728 ES UHI3

ES UHt3 PESTICIDES/WATER/GCEC ESf S04 0.078600 0.6750 091l0/88
729 PESTICIDES/WATER/GCEC HPCL 0.042300 0.6190 091l0/88
711 ES UHI3

ES UHI3 PESTICIDES/WATER/GCEC HPCLE 0.024500 0.6130 091l0/88.. 720 PESTICIDES/WATER/GCEC ISODR 0.056200 I. 1000 09/30/88
938 ES UHI3

PESTICIDES/WATER/GCEC LIN 0.050700 0.6190 091l0/88
715 ES UHI3

PESTICIDES/WATER/GCEC MEXCLR 0.057000 1.1600 091l0/88
730 ES UHI3
733 ES UH13 PESTICIDES/WATER/GCEC PC8016 0.486000 8.2500 09/30/88

- ES UHI3 PESTICIDES/WATER/GCEC PC8260 0.636000 5.8800 091l0/88
734 PESTICIDES/WATER/GCEC PPDDD 0.823300 0.5810 091l0/88
725 ES UHI3
722 ES UHI3 PESTICIDES/WATER/GCEC PPDDE 0.027000 0.6750 09/30/88

727 ES UHI3 PESTICIDES/WATER/GCEC PRDDT 0.034000 0.6630 09/30/88

732 ES UHI3 PESTICIDES/WATER/GCEC TXPH[N I. 350000 11.6000 09/30/88

• 740 ES UHI4 HER8ICIDES/WATER/HPLC 245TP 0.170000 I. 3600 08/18/88

739 ES UHI4 HER8ICIDES/WATER/HPLC 240 0.802000 2.5200 08/18/88

ES UL04 ORGANOSULfURS/WATER/GCfP 8TZ 2.110000 42.2000 12/13/88
789 ORCANOSULfURS/WATER/GCfP CPMS I. 260000 25.3000 12/13/88788 ES UL04

• 790 ES UL04 ORGANOSULfURS/WATER/GCfP CPMSO 4.230000 106.0000 12113/88

791 ES UL04 ORGANOSULfURS/WATER/GCfP CPMS02 4.720000 106.0000 12/13/88

787 ES UL04 ORGANOSULfURS/w,TER/GCfP OITW I. 110000 22.2000 12/13/88

785 ES UL04 ORGANOSULfURS/WATER/GCfP DMOS 1.140000 22.8000 12/13/88

786 ES UL04 ORGANOSULfURS/WATER/GCfP OXAT I. 980000 39.5000 12/13/88

• 300 ES UM04 VOLATILES/WATER/GCMS III TCE I. 000000 160.0000 12/29/86

301 ES UM04 VOLATILES/WATER/GeMS 112TCE I. 000000 160.0000 12/29/86
302 ES UM04 VOLATILES/WATER/GCMS IlOCLE 2.000000 80.0000 12/29/86

303 ES UM04 VOLATILES/WATER/GCMS 12DCD4 2.900000 160.0000 12/29/86

• 304 ES UM04 VOLATILES/WATER/GCMS 12DCE I. 200000 160.0000 12/29/86
305 ES UM04 VOLATILES/WATER/GCMS 12DCLE I. 000000 160.0000 12/29/86
306 ES UM04 VOLATILES/WATER/GeMS 130MB I. 000000 160.0000 12/29/86
307 ES UMR4 VOLATILES/WATER/GCMS 8CHPD I. 000000 160.0000 12/29/86
308 ES UI104 VOLATILES/WATER/GCMS C6H6 I. 100000 160.0000 12/29/86

• 309 ES UM04 VOLATILES/WATER/GCMS CCL4 I. 500000 160.0000 12/29/86
310 ES UHM VOLATILES/WATER/GCMS CD2CL2 2.000000 160.0000 12/29/86
311 ES UM04 VOLATILES/WATER/GCMS CH2CL2 4.800000 160.0000 12/29/86
312 ES UM04 VOLATILES/WATER/GCMS CHCL3 I. 000000 160.0000 12/29/86

• 313 ES UM04 VOLATILES/WATER/GCMS CLC6H5 2.100000 160.0000 12/29/86
314 ES UM04 VOLATILES/WATER/GCMS D8CP 4.000000 80.0000 12/29/86
315 ES UM04 VOLATILES/WATER/GCMS DCPD I. 100000 170.0000 12/29/86
316 ES UM04 VOLATILES/WATER/GCMS DMDS 2.500000 160.0000 12/29/86
317 ES UM04 VOLATILES/WATER/GCMS ET8DI0 I. 000000 160.0000 12/29/86

l 318 ES UM04 VOLATILES/WATER/GCMS ETC6H5 I .000000 160.0000 12/29/86
319 (S Ul104 VOLATILES/WATER/GeMS MEC6H5 1.330003 160.0000 12/29/86
320 ES UM04 VOLAT lLE S/WATER/GCMS M18' 2.000000 80.0000 12/29/86
321 ES UM04 VOLATILES/WATER/GCMS TCL(E I. 000000 160.0000 12/29/86

I
322 ES UI104 VOLATILES/WATER/GCMS TRCLE I. 000000 160.0000 12/29/86
323 ES UH04 VOLATILES/WATER/GeMS XYUN 2.000000 320.0000 12/29/86
324 ES UNe8 ORGANICS/WATER/GCMS 245TCP 5.200000 200.0000 10/09/87
326 ES VMS ORGANICS/WATER/GCMS 246T8P 13.000000 200.0000 10/09/87
325 ES UM08 ORGANICS/WATER/GCMS 246TCP 4.200000 100.0000 10/09/87• 327 ES UM08 ORGANICS/WATER/GCMS 24DCLP 1.000000 200.0000 10/09/87
326 ES UM08 ORGANICS/WATER/GCMS 24DMPN 2.100000 100.0000 10/09/87
329 ES UM08 ORGANICS/~ATER/GCMS 24DNP 2 I. 000000 100.0000 10/09/87
330 ES UM08 ORGANICS/WATER/GCMS 2CLP I. 100000 200.0000 10/09/87

• 331 ES UI138 ORGANICS/WATER/GeMS 2f8P 12.000000 100.0000 10/09/87
332 ES Ul1e8 ORGANICS/~ATER/GCMS 2fP 17.000000 200.0000 10/09/87
333 ES UM08 ORGANICS/~ATER/GCMS 2MP 0.500000 200.0000 10/09/87
334 (S UM08 ORGANICS/~AT(R/GCMS 2NP 3.700000 100.0000 10/09/87
335 (S UNO'S ORGANICS/WATER/GeMS 46DN2C 17.3130033 100.0000 10/09/87• 336 ES UI108 ORGANICS/WATER/GCMS 4C13C 0.840000 200.0000 18/09/87
337 ES UM08 ORGANICS/WATER/GCMS 4MP 0.520000 200.0000 10/09/87
338 ES UM08 ORGANICS/~ATER/GCMS 4NP 12.000000 100.0000 10/09/87
340 ES UM08 ORGANICS/WATER/GCMS 8EN1OA 8.000000 100.0000 10/09/87

• 339 ES UM~8 ORGANICS/~ATER/~CMS 81ALC 0.720000 200.0000 10/09/87
341 ES UM08 ORGANICS/~ATER/GCMS N8D5 II. 000000 100.0000 10/09/87
341 ES UM08 ORGANICS/WATER/GCMS PCP 21. 000000 100.00~0 10/~9/87

343 ES UM~8 ORGANICS/~AT[R/GCMS PH(ND6 36.000000 200.0000 10/09/87
344 ES UM08 ORGANICS/WATER/GCMS PHENOL 13. 00~000 200.00~0 10/09/87• 345 [S UM08 ORGANICS/WATER/GCMS TRPDI4 14.000000 108.0000 10/09/87
478 ES UM18 ORGANICS/WATER/GCMS 1147CB I. 800000 50.0000 03/25/88
479 ES UM18 ORGANICS/~ATER/GCMS 12DCL8 1.700000 50.0000 03/25/88
480 ES UM18 ORGANICS/~AT[R/GCMS I3DCL 8 I. 700000 200.0000 03/25/88

• 481 ES UMI8 ORGANICS/WATER/GCMS 14DCL8 I. 700000 200.0000 03/25/88
482 ES UMI8 ORGANICS/WATER/GCMS 245TCP 5.200000 200.0000 03/25/88
483 ES UMI8 ORGANICS/WATER/GCMS 246T8P 13.000000 200.0000 03/25/88
583 ES UMI8 ORGANICS/WAT[R/GCMS 246TCP 4.200000 108.8000 03/25/88
484 (S UMI8 ORGANICS/WATER/GCMS 24DCLP 2.900000 200.0000 03/25/88• 485 ES UMI8 ORGANICS/WATER/GCMS 240MPN 5.800000 100.0000 03/25/88
486 ES UMI8 ORGANICS/WATER/GCMS 24DNP 21.000000 1~0.0000 03/25/88
487 ES UMI8 ORGANICS/WATER/GCMS 24DNT 4.500000 200.0000 03/25/88
584 [S UMI8 ORGANICS/WATER/GCMS 26DNT 0.790000 200.0000 03/25/88

• 488 [S UMI8 ORGANICS/WATER/GCMS 2CLP 0.990000 200.0000 03/25/88
489 ES UMI8 ORGANICS/~ATER/GCMS 2CNAP 0.500000 200.0~~0 03/25/88
490 ES UMI8 ORGANICS/WAT(R/GCMS 2rBP 12.000800 180.0000 83/25/88



491 ES Utll8 ORGANICS/WATER/GeMS 2,P 17.000000 200.0000 03/25/88

I 492 ES UI118 ORGANICS/WATER/GeMS 2MNAP I. 700000 50.0000 03/25/88
493 ES UM!a ORGANICS/WATER/GeMS 2MP 3.900000 200.0000 03/25/88
494 ES UMIS ORGANICS/WATER/GeMS 2NANll 4.300000 100.0000 03/25/SB
495 ES UMIS ORGAN'ICS/WA TER/GCMS 2NP 3.700000 100.0000 03/25/0S• 496 ES UM1S ORGANICS/WATER/GCM5 lJOCSO 12.000000 100.0000 03/25/SS
497 ES UMI8 ORGANICS/WATER/GCMS 3NANIL 4.900000 100.0000 03/25/SS
49S ES Ul1lg ORGANICS/WATER/GCMS 460N2C 17.000000 100.0000 03/25/S8
499 ES UM18 ORGANICS/WATER/GCMS 4BRPPE 4.200000 100.0000 03/25/S8
585 ES UMI8 ORGANICS/WATER/GCMS 4CANIL 7.300000 100.0000 03/25/88

I 500 ES UMI8 ORGANICS/WATER/GCMS 4CLlC 4.000000 200.0000 03/25/8S
501 ES UM18 ORGANICS/WATER/GCMS 4CLPPE 5.100000 100.0000 03/25/88
502 ES UMI8 ORGANICS/WATER/GCMS 4MP 0.520000 200.0000 03/25/88
503 ES UM10 ORGANICS/WATER/GCMS 4NANIl 5.200000 100.0000 03/25/88

• 504 ES UMI8 ORGANICS/WATER/GCMS 4NP 12.000000 100.0000 03/25/88
505 ES UI'1IB ORGANICS/WATER/GCMS AHAPNE I. 700000 50.0000 03/25/88
506 ES UMI8 ORGANICS/WATER/GeMS ANAPVL 0.500000 50.0000 03/25/88
507 ES UM1B ORGANICS/WATER/GCMS AHTRe 0.500000 100.0000 03/25/88
508 ES UMI8 ORGANICS/WATER/GCMS B2CEXM I. 500000 50.0000 03/25/88• 509 ES UMI8 ORGANICS/WATER/GCM5 B2CIPE 5.300000 200.0000 03/25/BB
510 ES UM1B ORGANICS/WATER/GeMS B2CL([ I. 900000 50.0000 03/25/88
511 ES UM18 ORGANICS/WATER/GCMS B2EHP 4.800000 100.0000 03/25/8B
512 ES UM18 ORGANICS/WATER/GCMS BAANTR I. 600000 100.0000 03/25/88

• 513 ES UMI8 ORGANICS/WATER/GCMS BAPYR 4.700000 100.0000 03/25/BB
514 ES UMI8 ORGANICS/WATER/GCMS BBVANT 5.400000 50.0000 03/25/88
515 ES UMIB ORGANICS/WATER/GCMS BBIP 3.400000 100.0000 03/25/BB
516 ES UM18 ORGANICS/WATER/GCMS BEN20A 13.000000 100.0000 03/25/B8
517 ES UMI8 ORGANICS/WATER/GCMS BGHIPY 6.100000 50.0000 03/25/BB• SIB ES UMls ORGANICS/WATER/GCMS BKr ANT 0.870000 100.0000 03/25/SB
519 ES UMI8 ORGANICS/WATER/GCMS BIALC 0.720000 100.0000 03/25/S8
520 ES UMls ORGANICS/WATER/GCMS CHRY 2.400000 100.0000 03/25/88
521 ES UI118 ORGANICS/WATER/GCMS CL6BI I. 600000 100.0000 03/25/8B

I
522 ES UM18 ORGANICS/WATER/GCMS CL6CP B.600000 100.0000 03/25/8B
523 ES UMI8 ORGANICS/WATER/GCMS CL6ET I. 500000 50.0000 03/25/88
524 ES UMI8 ORGANICS/WATER/GCMS OBAHA 6.500000 50.0000 03/25/88
525 ES UMIB ORGANICS/WATER/GCMS OBI,UR I. 700000 50.0000 03/25/SB, 526 ES UMIB ORGANICS/WATER/GCMS OEP 2.000000 200.0000 03/25/8S
527 ES UMI8 ORGANICS/WATER/GCMS OMP I. 500000 100.0000 03/25/8B
528 ES UMI8 ORGANICS/WATER/GCMS ONBP 3.700000 200.0000 03/25/88
586 ES UMI8 ORGANICS/WATER/GCMS ONOP 15.000000 100.0000 03/25/88
529 ES UM18 ORGANICS/WATER/GCMS rANT 3.300000 100.0000 03/25/88
530 ES UM18 ORGANICS/WATER/GeMS 'LRENE 3.700000 50.0000 03/25/S8
531 ES UM!S ORGANICS/WATER/GeMS HCBo 3.400000 100.0000 03/25/88.. 532 ES Ul118 ORGANICS/WATER/GeMS ICDPYR B.600000 100.0000 03/25/88
533 ES UM1S ORGANICS/WATER/GCMS ISOPHR 4. e00000 50.0000 03/25/SB
5J4 ES UMle ORGANICS/WATER/GCMS NAP 0.500000 20.0000 03/25/ee• 535 ES UMls ORGANICS/WATER/GCMS NB £l.500000 50.0000 03/25/e8
536 ES Ul118 ORGANICS/WATER/GeMS Ne05 II. 000000 100.0000 03/25/Be
517 ES Ul118 ORGANICS/WATER/GCMS NNDNPA 4.400000 50.0000 03/25/BB
53e ES UMIB ORGANICS/WATER/GCMS NNDPA 3.000000 200.0000 03/25/eB

• 539 ES UMle ORGANICS/WATER/GCMS PCP IS.000000 100.0000 03/25/ee
540 ES UMle ORGANICS/WATER/GCMS PHANTR 0.500000 100.0000 03/25/ee
587 ES UMle ORGANICS/WATER/GCMS PHE N06 36.000000 200.0000 03/25/8B
541 ES UMIB ORGANICS/WATlR/GCMS PHENOL 9.200000 200.0000 03/25/88
542 ES UM1B ORGANICS/WATER/GCMS PYR 2.e00000 100.0000 03/25/88• 543 ES UM18 ORGANICS/WATER/GCMS TRPOl4 14,000000 100.0000 03/25/8e
544 ES UM20 VOLATILES/WATER/GCMS IIITCE 0.500000 200.0000 06/20/e8
545 ES UM20 VOLATILES/WATER/GCMS Il2TCE I. 200000 200.0000 06/20/se
546 ES UM20 VOLATILES/WATER/GCMS. IIDCE 0.500000 200.0000 06/20/88

• 547 Es UM20 VOLATILES/WATER/GCMS 1l0CLE 0.6e0000 200.0000 06/20/8B
548 ES UM20 VOLATILES/WATER/GCMS 120C04 23.000000 200.0000 06/20/SB
549 ES UM20 VOLATILES/WATER/GCMS 120CE 0.500000 200.0000 06/20/8e
550 ES UM20 VOLATILES/WATER/GCMS 120CLE 0.500000 50.0000 06/20/88
55 I ES UM20 VOLATILES/WATER/GCMS 120CLP 0.500000 200.0000 06/20/BB• 552 ES UM20 VOLATILES/WATER/GCMS 2CLE VE 0.7J0000 200.0000 06/20/B8
553 ES UM20 VOLATILES/WATER/GCMS 4B,e 6.500000 200.0000 06/20/e8
554 ES UM20 VOLATILES/WATER/GCMS Acn ll.000000 50.0000 06/20/es
555 ES UM20 VOLATILES/WATER/GCMS BRDCLM 0.590000 200.0000 06/20/e8

• 556 Es UI120 VOLATILES/WATER/GCMS CIJOCP 0.580000 230.0000 06/20/ee
557 Es UM2£1 VOLATILES/WATER/GCMS C2AV[ e.300000 50.0000 06/20/e8
55S ES UM20 VOLATILES/WATER/GCMS C2H3CL 2.600000 200.0000 06/20/Be
559 ES Ul120 VOLATILES/WATER/GCMS C2H5CL I. 900000 200.0000 06/20/ee
560 Es Ul120 VOLATILES/WATER/GCMS C6H6 0.500000 200.0000 06/20/e8• 561 ES UM20 VOLATILES/WATER/GCMS CCLl' I. 400000 50.0000 06/20/Be
562 ES UM20 VOLATILES/WATER/GCMS CCL4 0.580000 200.0000 06/20/88
563 ES UM20 VOLATILES/WATER/GCMS CH2CL2 2.300000 100.0000 06/20/Be
564 Es UM20 VOLATILES/WATER/GCMS CH3BR 5.800000 100.0000 06/20/8e

• 565 ES UM20 VOLATILES/WATER/GCMS CH3CL 3.200000 200.0000 06/20/es
566 ES UM20 VOLATILES/WATER/GCMS CHBR3 2.600000 200.0000 06/20/88
567 ES UM20 VOLATILES/WATER/GCMS CHCLl 0.500000 200.0000 06/20/es
56e ES UM20 VOLATILES/WATER/GCMS CLC6H5 0.500000 200.0000 06/20/ee
569 ES UM20 VOLATILES/WATER/GCMS CS2 0.500000 200.0000 06/20/e8• 570 Es UM20 VOLATILES/WATER/GCMS OBRCLM 0.670000 100.0000 06/20/BB
571 ES UM20 VOLATILES/WATER/GCMS nC6HS 0.500000 200.0000 06/20/ee



572 E5 UM20 VOLATILES/WATER/GeMS MEC608 0.500000 200.0000 0o/,0/~b

573 ES Ul120 VOLATILES/WATER/OCMS MEC6H5 0.500000 200.0000 06120/88• 574 ES UM20 VOLATILES/WATER/OCMS MEK 6.400000 200.0000 06/10/88
575 ES UM10 VOLATILES/WATER/GeMS MI8K 3.000000 100.0000 06/18/88
576 ES UM20 VOLATILES/WATER/GeMS MNBK 3.600000 100.8000 86/18/88
577 ES UM10 VOLATILES/WATER/OCMS STYR 0.500000 180.0000 86/18/88

f- 578 ES UM10 VOLATILES/WATER/OCMS TBOCP 0.700000 180.0000 06/10/88
579 ES UM10 VOLATILES/WATER/OCMS TCLEA 0.510000 100.0000 86/10/88
580 ES UM10 VOLATILES/WATER/GeMS TCL[[ 1. 600000 100.0080 06/10/88
581 ES UM10 VOLATILES/WATER/OCMS TRCLE 0.580000 100.0000 06/10/88, 582 ES Ul120 VOLATILES/WATER/OCMS XYLEN 0.840000 100.0000 06/20/88
921 ES UN07 NP-PESTICIOES/WATER/OCfP AT1 0.511000 5.0000 84/14/09
911 ES UN07 NP-PESTICIDES/WATER/OCfP DDVP 0.150000 5.0000 04/24/89
913 ES UN07 NP-PESTICIDES/WATER/OCfP MLTHN 0.150000 5.0000 04/14/89
924 ES UN07 NP-PESTICIDES/WATER/OCfP PRTHN 0.150000 5.0000 04124/89

• 925 ES UN07 NP-PESTICIDES/WATER/GCfP SUPONA 0.235000 4.7000 04/14/89
873 ES UN08 NITROSAMINES/WATER/GC-NPD 240NT 0.341000 5.0800 01/17/89
872 ES UN08 NITROSAMINES/WATER/GC-NPD 16DNT 0.150000 5.0000 01/17/89
875 ES UN08 NITROSAMINES/WATER/GC-NPD N8 0.285000 5.0000 02/17/89, 874 ES UN08 NITROSAMINES/WATER/GC-NPD NNDNPA 0.294000 5.0000 01/17/89
871 ES UN0S NITROSAMINES/WATER/GC-NPD NNDPA 0.250000 5.0000 01117189
836 ES U001 VOLATILES/WATER/GCDUAL II!TCE 1.900000 50.0000 01/13/89
837 ES U001 VOLATILES/WATER/OCDUAL 112TCE 0.332000 49.0000 01/13/89
838 ES U002 VOLATILES/WATER/GCDUAL IIOCE 0.393000 51.0000 01/13/89

I 839 ES U002 VOLATILES/WATER/OCDUAL llDCLE 0.334000 49.5000 81/13/89
841 ES U001 VOLATILES/WATER/GCDUAL I1DCLE 1.950000 49.0000 82/13/89
843 ES U002 VOLATILES/WATER/GCDUAL I1DCLP 3.160000 49.0080 81/13/89
844 ES U001 VOLATILES/WATER/GCDUAL 13DCL6 1. 340000 50.0000 81/13/89, 845 ES U001 VOLATILES/WATER/OCDUAL 13DM6 1. 560000 49.5000 82/13/69
846 ES U002 VOLATILES/WATER/OCDUAL 2CLEVE 11.100000 49.5000 81/13/69
847 ES U002 VOLATILES/WATER/GCDUAL 6RDCLM 3.060000 50.5000 01/13/69
648 ES U001 VOLATILES/WATER/OCDUAL C13DCP 3.230000 46.5000 81/13/89
649 ES U002 VOLATILES/WATER/GCDUAL C1H3CL 2.070000 58.0000 02/13/69

I 650 ES U002 VOLATILES/WATER/GCDUAL C2H5CL 1. 680000 50.0000 01/13/69
651 ES U002 VOLATILES/WATER/GCDUAL C6H6 0.651000 49.0000 01/13/69
866 ES UOI?J2 VOLATILES/WATER/GCDUAL CCLlf2 2.040000 50.0000 82/13/69
669 ES U001 VOLATILES/WATER/GCDUAL CCllf 0.503000 51.5000 02/13/89

• 852 ES U002 VOLATILES/WATER/GCDUAL CCL4 2.810000 49.8000 81/13/89
853 ES U002 VOLATILES/WATER/GCDUAL CH2CL 1 3.100000 49.0000 01/13/89
867 ES U002 VOLATILES/WATER/GCDUAL CH36R 1.680000 58.0000 02/13/89
854 ES U001 VOLATILES/WATER/GCDUAL CH3CL 1. 980000 50.0000 01/13/89
855 ES U001 VOLATILES/WATER/GCDUAL CH6R3 4.030000 51.0000 01/13/69

'-
856 ES U002 VOLATILES/WATER/GCDUAL CHCll 1. 260000 50.0000 81/13/89
841 ES U001 VOLATILES/WATER/OCDUAL CL26Z 6.220000 111.0080 01/13/89
857 ES U002 VOLATILES/WATER/GCDUAL CLC6H5 8.581000 50.5000 01/13/69
858 ES U001 VOLATILES/WATER/GCDUAL D6RCLM 8.351000 51.5000 01/13/89, 859 ES U001 VOLATILES/WATER/OCDUAL ETC6H5 0.857000 49.5000 01/13/89
660 ES U002 VOLATILES/WATER/GCOUAL MEC6H5 0,716000 49.5000 02/13/89
640 ES U002 VOLATILES/WATER/GCDlIAL T12DCE 0.427000 49.0000 01/13/89
861 ES U002 VOLAT1LES/WATER/OCDUAL T13DCP 0.316000 49,500002/13/89
862 ES U002 VOLATILES/WATER/GCDUAL TCLEA 1. 090000 52.0000 02/13/89

I 863 ES U002 VOLATILES/WATER/GCDUAL TCLEE 0,677008 51.0000 02/13/89
664 ES U002 VOLATILES/WATER/GCDUAL TRCLE 3.590000 50.0000 02/13/89
870 ES U002 VOLATILES/WATER/OCDUAL XYLEN 1.730000 102.0000 01/13/89
945 ES U102 ORGANICS/WATER/Ie fC1A 100.000000 9000.0000 03/09/9~

• 943 ES UT02 ORGANICS/WATER/IC lMPA 100.000000 9000.0000 03/09/90
944 ES UT01 OROANICS/WATER/IC MPA 126.000000 9000,0000 03/09/90
346 ES UU9 ORGANOSULfURS/SDIL/GCfP 6T1 1. 080000 13.1000 84/23/87
347 ES U1I9 OROANDSULfURS/SOIL/GCfP CPMS 1.080800 11.6008 04/13/66
348 ES UU9 OROANOSULfURS/SOIL/OCfP CPMSO 1.150000 45.0000 04/13/86

• 349 ES lIlI9 OROANOSULfURS/SOIL/OCfP CPMSOI 2.370000 47.4000 04/13/86
350 ES UU9 ORGANOSULfURS/SOIL/OCfP olTH 0.571000 11.400004/23/86
351 ES UU9 OROANOSULfURS/SOIL/GCfP OMDS 0.691000 13.8000 04/13/86
352 ES UlI9 OROANOSULfURS/SOIL/GCfP OXAT 0.856000 17.1000 04123/86

• 353 ES UW04 HER6IC1DES/WATER/HPLC 6RMCIL 3,630000 61.5000 01/19/67
467 ES UW14 EXPLOSIVES/WATER/HPLC 135TN6 0.616000 42.1000 07/01/66
466 ES UWI4 (XPLOSIVES/WATER/HPLC 130N6 0.519000 40,1000 07/01/BB
471 ES UW14 EXPLOSIVES/WATER/HPLC 246TNT 0.566000 40.2000 07/01/BB
H3 ES UW14 EXPLOSIVES/WATER/HPLC 140NT 0.611000 40.200007/01/88

• HI ES UW14 EXPLOSIVES/WATER/HPLC 260NT 1. 150000 52,4000 87/01/88
465 ES UW14 EXPLOSIVES/WATER/HPLC HMX 1. 650000 26,9000 07/01/BB
469 ES UW14 EXPLOSIVES/WATER/HPLC N6 1. 070000 54,9000 07/01/86
466 ES UW14 EXPLOSIVES/WATER/MPLC RDX 2.!l0000 43.9000 07/01/88

• 470 ES UW14 EXPLOSIVES/WATER/HPLC TETRYL 0.556000 44,5000 07/01/66
475 ES uwi7 EXPLOSIVES/WATER/HPLC NQ 30.900000 610.0000 09/02/6B
760 ES UW1B PHENOLS/WATER/HPLC 246TCP 1. 900000 111,0000 11/16/86
754 ES UW16 PHENOLS/WATER/HPLC 240CLP. 0.617000 lI5.0000 11/26/8B
753 ES UWIB PHENOLS/WATER/HPLC 2CLP 1. 690000 86.0000 11/16/66

• 756 ES UWI6 PHENOLS/WATER/HPLC lNP 0,363000 27.1000 11/16/88
755 ES UWI8 PHENOLS/WATER/HPLC 460N2C 0.295000 25,B000 11/26/88
752 ES UWIB PHENOLS/WATER/HPLC 4CllC 5,560000 69.7000 11/16/6B
759 ES UW16 PHENOLS/WATER/HPLC 4NP 0.173000 31.9000 11/26/B8
757 ES UW16 PHENOLS/WATER/HPLC PCP 1. 490000 16.4000 11116/66• 756 ES UWIB PHENOLS/WATER/HPLC PHENOL 7.990000 103.0000 11126/B6



737 [S UWI9 ['PLOSIV[S/WAT[R/HPLC NG 10.000000 200.0000 09/30/80
738 [S UWI9 ['PLOSIV[S/WA7[R/HPLC PETN 20.000000 400.0000 09/30/88
927 [S UW22 ORGANOSUlrURS/WAT£R/HPlC TOGCL 40.800000 4880.0000 04/08/89
926 [S UW22 ORGANOSUlfURS/WAT£R/HPlC TDGCLA S2.700000 1780.0000 04/08/89
955 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 135TN8 0.449000 S9.2000 05/06/91
948 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U !JDNB 0.611000 55.0000 05/06/91
956 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 246TNT 0.635000 112.0000 05/06/91
949 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 24DNT 0.063700 21.2000 05/06/91
950 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 26DNT 0.073B00 24.4000 05/06/91
950 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 2A46DT 0.158000 22.0000 05/06/91
959 [S UW32 ['PLOSIV[S/WAT[R/HPLC-U 2NT 0.406000 122.6000 05/06/91
960 [S UW32 ['PLOSIV[S/WAT[R/HPLC-U 3NT 1.400000 116.8000 05/06/91
957 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U 4A26DT 1. 570000 20.8000 05/06/91
961 [S UW32 ['PLOSIV[S/WAT[R/HPLC-U 4NT 1.110000 120.4000 05/06/91
951 [S UW32 [,PLOSIV[S/WAT[R/HPLC-U HM' l.210000 120.8000 05/06/91
952 [S UW32 ['PLOSIV[S/WAT[R/HPLC-U N8 0.645000 129.0000 05/06/91
953 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U RO' 1. 170000 116.8000 05/06/91
9S4 [S UW)2 ['PLOSIV[S/WAT[R/HPLC-U TETRYL 2.489000 107.S000 0S/06/91
354 [S V8 P[STICID[S/WAT[R/GC[C DBCP 0.112000 2.0100 09/0S/85, 35S [S V9 M[TALS/SOIL/CVAA HG 0.0S0000 1. 0000 04/16/8S
356 [S VV9 P[STICID[S/SOIL/GCNPD ATZ 0.251000 5.0200 10/09/86
357 [S VV9 P[STICID[S/SOIL/GCNPD DOVP 0.700000 5.1500 10/09/B6
358 [S VV9 P[STICID[S/SOIL/GCNPO I'IlTHN 0.251000 5.0200 10/09/B6
359 [S VV9 P[STICIO[S/SOIL/GCNPD PRTHN 0.251000 5.0100 10/09/86, 36O [S VV9 P[STICID[S/SOIL/GCNPD SUP DNA 0.250000 4.9900 10/09/86
361 [S W8 AROMATICS/WAT[R/GCPIO 130MB 1. 350000 8.6800 06/10/8S
362 [S W8 AROMATICS/WAT[R/GCPID C6H6 1. 340000 8.6700 06/10/85
363 [S W8 AROMATICS/WAT[R/GCPID [TC6HS 1. 280000 8.900006/10/85, 364 [S WB AROMATICS/WAT[R/GCPID M[C6HS 1.210000 8.S500 06/10/85
365 [S W8 AROMATICS/WAT[R/GCPID "UN 2.470000 17.5000 06/10/85
366 [S W9 VOLATIL[S/SOIL/GCMS IllTC[ 0.250000 25.0000 03/18/85
367 [S W9 VOLATIL[S/SOIL/GCMS 112TC[ 0.250000 2S.0000 03/18/85
360 [S W9 VOLATIL[S/SOIL/GCMS I lOCL[ 0.2S0000 25.0000 03/18/8S

I 369 [S w9 VOLATIL[S/SOIL/GCMS 120C04 0.850000 25.0000 03/18/85
370 [$ W9 VOLATIL[S/SOIL/GCMS 120C[ 0.250000 25.0000 03/18/85
371 [S W9 VOLATIL[S/SOIL/GCMS 120CL[ 0.200000 25.0000 03/18/85
372 [S W9 VOLATIL[S/SOIL/GCMS 130MB 0.250000 25.0000 03/18/85

I
373 [S W9 VOLATIL[S/SOIL/GCMS BCHPD 0.250000 25.0000 03/18/85
374 [S W9 VOLATIL[S/SOIL/GCMS C6H6 0.250000 25.0000 03/18/85
375 [S W9 VOLATIL[S/SOIL/GCMS CCL4 0.250000 25.0000 03/10/85
)76 [S W9 VOLATIL[S/SOIL/GCMS C02CL2 1.100000 25.0000 03/18/85
377 [S W9 VOLATIL[S/SOIL/GCMS CH2CL2 0.250000 25.0000 03/18/85
378 [S W9 VOLATIL[S/SOIL/GCMS CHCll 0.2S0000 2S.0000 03/18/85.. 379 [S W9 VOLATIL[S/SOIL/GCMS ClC6HS 0.250000 25.0000 03/18/85
380 [S W9 VOLATIL[S/SOIL/GCMS DBCP 0.330000 25.0000 03/18/85
381 [S W9 VOLAT1L[S/SOIL/GCMS OCPD 0.270000 27.0000 03/18/85

I
382 [S W9 VOLATIL[S/SOIL/GCMS DMDS 0.250000 25.0000 03/18/85
383 [S W9 VOLATIL[S/SOIL/GCMS [T8D10 0.730000 25.0000 03/18/85
384 [S W9 VOLATIL[S/SOIL/GCMS [TC6H5 0.250000 25.0000 03/18/85
385 [S W9 VOLATIL[S/SOIL/GCMS M[C6H5 0.250000 25.0000 03/18/85
386 [S W9 VOLATIL[S/SOIL/GCMS MIB' 0.500000 25.0000 03/18/85

I 387 [S W9 VOLATIL[S/SOIL/GCMS TCL[[ 0.250000 25.0000 03/18/BS
388 [S W9 VOLATIL[S/SOIL/GCMS TRCU 0.250000 25.0000 03/18/85
389 [S W9 VOLATIL[S/SOIL/GCMS "L[N 0.500000 50.0000 03/18/8S
390 [S WW9 AROMATICS/SOIL/GCPIO 130MB 0.053000 4.2800 09/15/86

I
391 [S WW9 AROMATICS/SOIL/GCPID C6H6 0.081000 4.340009/15/86
392 [S WW9 AROMAT1CS/SOIL/GCPID [TC6H5 0.043000 4.2700 09/15/86
393 [S WW9 AROMATICS/SOIL/GCPID M[C6H5 0.096000 4.3000 09/ I5/86
394 [S WW9 AROMATICS/SOIL/GCPIO "L[N 0.086000 8.6400 09/15/86
395 [S '8 ANIONS/WAT[R/IONCHROM CL 4800.000000 300000.0000 07/25/85

I 396 [S '8 ANlONS/wATrR/l0NCHROM r 1220.000000 10000.0000 07/25/8S
397 [S '8 AN1ONS/WATER/l0NCHROM S04 10000.000000 600000.0000 01/20/86
398 [5 XX9 ANIONS/SOIL/IONCHROM CL 16.400000 20S.0000 10/20/85
399 [S XX9 ANIONS/SOIL/IONCHROM r 4.500000 51.2000 10/20/85, 400 [S XX9 ANIONS/SOIL/IONCHROM S04 95. 300~00 512.0000 10/20/85
401 [S Y8 HALOCAR80NS/WAT[R/GCCON IllTC[ I. 7000~0 196.0000 07/18/85
402 [S Y8 HALOCAR80NS/WAT[R/GCCON 112TC[ I. 0~0000 196.0000 07/18/85

h·~·
403 [S Y8 HALOCAR80NS/WAT[R/GCCON IIOC[ 1. 100000 196.00~0 07/18/85
404 [S Y8 HALOCAR80NS/WAT[R/GCCON 1IDCL[ 1. 200000 194.0000 07/18/85
405 [S V8 HALOCAR80NS/WAT[R/GCCON 120C[ I. 200000 194.0000 07/18/85
406 [S Y8 HALOCAR80NS/WAT[R/GCCON 120CL[ 0.610000 196.0000 07/18/85
407 [S V8 HALOCARBONS/WAT[R/GCCON CCL4 2.400000 200.0000 07/18/85
408 [S Y8 HALOC'R80NS/WAT[R/GCCON CH2CL2 5.000000 198.0000 07/18/85
409 [S Y8 HALOCARBONS/W,T[R/GCCON CHCLl I. 400000 194.0000 07/18/85
410 [S Y8 HALOCARBONS/WAT[R/GCCON CLC6H5 0.580000 200.0000 07/18/85
411 [S Y8 HALOCAR80NS/WAT[R/GCCON TCLH I. 300000 196.00~0 07/18/85
412 [S Y8 HALOCAR80NS/WAT[R/GCCON TRCL[ I. 100000 194.0000 07/18/85
413 [S "8 AG[NTPROOS/WAT[R/HPLC TOGCL 65.900000 4880.0000 03/04/87
414 [S "8 AG[NTPR005/WAT[R/HPLC TOGCLA 52.700000 1780.0000 03/04/87
415 [S "9 HALOCAR80NS/SOIL/GCCON liner 0. 120000 0.9800 08/06/86
416 [S "9 HALOCAR80NS/SOIL/GCCON 112TC[ 0.120000 1. 0000 08/06/86
417 [S "9 HALOCAR80NS/S01L/GCCON 110C[ 0.120000 0.9400 08/06/86
418 [S "9 HALOCARBONS/SOIL/GCCON 11DCL[ 0.130000 0.9700 08/06/86
419 [S "9 HALOCAR80NS/SOIL/GCCON 12DC[ 0.150000 1. 0200 08/06/86



I
I
I

420 ES YV9 HALOCARBONS/SOIL/GCCON 12DCLE 0.0B0000 1. 0000 0B/06/B6
421 ES YV9 HALOCARBONS/SOIL/GCCON CCL4 0.120000 1. 0300 0B/06/86
422 ES YV9 HALOCARBONS/SOIL/GCCON CH2CL2 0.150000 0.9900 88/06/86
423 ES YV9 HALOCARBONS/SOIL/GCCON CHCll 0.100000 1. 0400 0B/86/86
424 ES YV9 HALOCARBONS/SOIL/GCCON CLC6H5 8.188000 1. 0288 0B/86/B6
425 ES "9 HALOCARBONS/SOIL/GCCON TCLEE 0.128008 1. 8I88 88/06/B6
426 ES "9 HAlDCARBONS/SOll/GCCON TRCL[ 0.098888 I. 8008 08/86/B6
421 ES 2B VOLATILES/WATER/GCrID BCHPD 1.J48880 182.8888 81/IB/85
428 ES ZB VOLAT ILES/WATER/Gcr 10 DCPD 5.120080 182.0808 01/18/85
429 ES ZB VOLATILES/WATER/GCrID MIB' 5.240080 105.0000 01/18/B5
430 ES ZZ9 VOLATILES/SOIL/GCrID BCHPD 5.080000 102.0000 01/18/BS
431 ES ZZ9 VOLATILES/SOIL/GCrID DCPD S.128000 102.0000 81/IB/B5
432 ES ZZ9 VOLATILES/SOIL/GCrID I'1IBK 5.240000 105.0000 01/18/85
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I. OBJECTIVE.

The objective of these require~ents is to set forth :he geotechnical
cri:eria and procedures of the U.S. Army Toxic and Hazardous Materials Agency
(USATHAlV,). These requirements are used in technical suport of the
Contracting Officer for geotechnical exploration and rep,-:ing. The
application of geotechno10gy to environmental programs should begin with
project conception .. The G~otechnica1 Requirements join this appl ication
during the design of the fleld program, atter the initial magnitude of the
study has been determined and tentative well sites selected. The appl ication
of these requirements is intended to provide acceptable technical data and
tracking procedures to accurately obtain, describe, and evaluate
representative sampl es of the subsurface environment in terms of geology,
hydrology,and groundwater chemistry. This sample-specific data can be merged
~ith site-operational knowledge to characterize and appraise the contaminant
potential of the site.

II. GENERAL POLICY.

A. The Geotechnical Re uirements shall be a part of and attached to
each Request for roposa or uotatlon (RFP/RFQ) involving subsurface. .
exploration and resulting contracts and/or task orders. A vel'batim copy of
these Requirements, modified by only the initial contract or task order and
subsequent amendments, shall be made part of and attached to the contractor's
Technical Plan (or equivalent document).

B. The Geotechnical Requirements were written as a generalized
document. Application to a specific contract or task is likely to generate
obvi.ous or subtl e confl icts.· When confl icts exist between the Geotechnical
Reguirements and specific contractual documents; i.e., the RFP/RFQ,
contract, task order, or contractual amendments, the latest contractual
documents shall take precedence.

C. Technically, the Contracting Officer is the only Governmental agent
who has the authority to change a given contract. Some administrative aspects
of this authority are usually delegated in writing to certain USATHAl1A
personnel serving as Contracting Officer's Representatives (COR). These
aspects include the approval for use of specified items; e.g., the drilling

. water, granular filter pack, bentonite, etc., as discussed i~ the
Geotechnical Reouirements. USATHAMA's approval of these items is performed
througn and unoer the authority of the Contracting Officer. Therefore, the
contractor's requests for approval of, variance from, or notification of
problems with the technical items within these Geotechnical Reouirements
shall be directly sent from the contractor to the USATHAMA COR responsio1e for
that contract or task.

D. Any deviation from the contract shall be requested of and approved
by the Contracting Officer. Deviations approved for a giv~n contract or task
shall not be applicable to any other contract or task unless specified in the
approval.

E. These requirements will be updated as required incorporating new
technology, experience, and policy.

1



! II. . SP EC IF1 C ELEMENTS.

h. Dril~irg C~erations.

I, Dr;ll ing Hethods.

~. The object 0; drilling method selection is to use that
technique ~ich:

(1) Minimizes subsurface contamination or cross
contamination.

(2) Provides 'representative data.

(3) Minimizes drilling costs.

b. To this end, the following drilling methods are typically used:

(1) Hollow-stem augers.

(2) Water/mud rotary.

(3) Cabl e tool/churn drill.

(4) Air rotary.

c. Of these, air rotary is the least desirable and is further
discussed in"section III.A.2. Other methods, like reverse circulation, may
have applicability in certain cases. Unless specified in the RFP/RtQ, the
drilling method shall be suggested and described by the contractor in his
RFP/RFQ response and/or technical plan, for the Contracting Officer's
consideration and approval.

2. Air Rotary.

. a. Air systems, inclUding bottled gas, shall not be used for.
drill ing, well installation, well development, presample purging, or sampl ing
unless specified in the statement of work. However, when alternative bids or
proposals are allowed, the contracto~ may present as part of the bid/proposal
package an alternative using an air system(s) for a given operation(s). The
contractor's alternative shall include:

(1) Situation.

(2) Recommendation.

(3) The effect of usage upon groundwater and soil chemical
analyses.

(4) Alternatives with cost savings or increases, as
appropriate.

b. The above item shall be quantified, costed (in the
appropriate section of the bid/proposal package), and shi.ll incorporate the

2
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appropriate criteria discusse<1 in paragraph IILA.Z.e _ below. C:nsideration
and a recommendation by USATHAMA will be made during the course of
bid/proposal evaluation, prior to contract award.

c. In general, air system plans shall:

(1) Specify the type of air compressor and lubricating oil
and require a pint $ample of each oil be retained by the contractor, along
with a record of oil loss (on the boring log), for evaluation in the event of
future problems. The oil sample(s) may be disposed of upon contract/task
completion.

'(Z) Require an air line oil filter and that the filter be
changed per manufacturer's recommendation during operation with a record kept
(on the boring log) of this maintenance. Hore frequent changes shall be made
if oil is visibly detected in the filtered air.

, (3) Prohibit the use of any additive except approved water
(III.A.IO.b.) for dust control and cuttings removal.

(4) Detail the use of any downhole hammer/bit with emphasis
upon those procedures to be taken to preclude residual groundwater sample

,contamination caused by the lubrication of the downhole equipment.

.. d. Air usage shall be full y described in the log or as soc iated
geotechnical report to include equipment description(s), manufacturer(s),
model(s), air pressures used, frequency of oil filter change, and evaluations
of the system performance, both design and actual.

3. Recirculation Tanks arid Sumps. Portable recirculation tanks are
suggested for mud/water rotary operations and similar requirements. The use
of dug sumps/pits (lined or unlined) is expressly prohibited.

4.' Site Geologist. A geologist shall be present and responsible at
each.operating drill rig for the logging of samples, monitoring of drilling
operations, recording of water losses/gains and groundwater data, preparing
the boring logs and well diagrams, and recording the well installation

'procedures of that rig. Each geologist shall be responsible for only one
operating rig. Each geologist shall have onsite sufficient tools and
professional equipment in operable condition to efficiently perform his/her
duties as outlined in these Geotechnical Reguirements and other contractual
documents. Items in the possession of each geologist shall include, as a
minimum: a copy of the geotechnical portion of the statement of work, the
USATHAMA-approved Technical Plan (or equivalent) which incorporates these
Geotechnical Re uirements, the approved Safety Plan (approved after contract
awar ,a mlnimum and lens, and a weighted (with steel or iron)
tape(s), long enough to measure the deepest well within the contract, heavy
enough to reach that depth, and small enough to readily fit within the annulus
between the well and drill casing. Each geologist shall also have onsite a
water level measuring device, preferably electrical.

, 5. Permits, Rights-of-Entry, and Licenses. -The contractor shall be
responsible for securing and cOlr.olying with any and all boring or well '
drilling permits and/or procedures required by state or local authorities and

3
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for d€~ermining and complying with any and all state or local regulations with
regard to the submission of well logs, samples, etc. Submission of these
items to state or local authorities snall be coordinated through USATHAMA.
The contractor shall telephonically notify USATHN·~ l~ediately in the event
of any apparent discrepancy between contractual and state or local
requirements. Notlfication shall include the nature of the discrepancy; the
name, agency, and telephone number of th~ person noting the discrepancy; and
the current status. Any rights-of-entry (for off-post drilling) will be
obta ined for and suppl iedto the contractor by the Contracti ng Officer. The
contractor shall ensure that all drilling of boreholes, well installation, and
topographic surveying is accompl ished by companies appropriately licensed in
the project State. A copy of each current license (denoting expiration date)
shall be prOVided in the contractor's Technical Plan. If the project State
does not require a 1icensed driller for. this project, then a statement to that
effect shall be included in the technical plan. .

6. Drill ing Safety and Underground Util ity Detection. The
contractor shall be res pons ibl e for determining and complying with any and all
(to include host installation) regulations, requirements, and permits with
regard to drilling safety and underground utility detection. The contractor
shall include a discussion of his actions with regard to these items in his
proposal and Safety Plan (also see IILA.IZ.b., IILA.IZ.d., and IILG.).

7. Lubricants. Only petroleum jelly, teflon tape, lithium grease,
or vegetabl e-based lubricants shall be used on the threads of downhole
drilling equipment. Additives containing lead or copper shall not be used.
Any hydraulic or other fluids in the drilling rig, pumps, or other field
eqUipment/vehicles shall NOT contain any polychlorinated biphenyls (PCBs).

8. Surface Runoff. Surface runoff.; e.g., precipitation, wasted or
spilled drilling flUid, and miscellaneous spills and leaks, sha·llnot entEr
any boring or well either duriny or a,fter drill ing/well construction. To nelp
preclude this, the use of starter casing, recirculation tanks, .berms about the
borehole, and surficial bentonite packs, as appropriate, are suggested.

9. Antifreeze. If antifreeze is added to any pump, hose, etc., in
an area in contact ~'ith dril1ing fluid, this antifreeze sheil be completely
purged prior to the equipment's use in drilling, mud mixins, or any other part
of the overall drilling operation. Only antifreeze without rust inhibitors
and/or sealants shall be used. The contractor she1l note on the boring log
the dates, reasons, quantities, and brand names of antifreeze per above.

10. 11aterials.

a. Bentonite is the only drilling fluid additive allowed. No
organic additiveS shall be used. Exception is usually made for some high
yield bentonites to which the manufacturer has added a small quantity of
polymer. The use of any bentonite must be approved by the Contracting Officer
prior to the arrival onsite of the drilling equipment (rigs). This includes
bentonites (powders, pellets, etc.) intended for drilling mUd, grout, seals,
etc. Tne following data, III.A.IO.a.(l)-(Sl, shall be submitted in writing
(see Figure 1) through USATHAMA to the Contracting Officer as part of the .
approval request. Allow six working days from the time of receipt by USATH~~

for request evaluation and recommendation.

4



•

IILA.10.a.

(1) Brand names(s).

(2) Manufacturer(s).

(3) ~lanufacturer's address(es) and telephone numbed,).

(4) Product description(s) from package
label(s)/manufacturer's brochure(s).

(5) Intended use(s) for this product.

b. Water.

(1) The source of any water to be used in drilling,
grouting, seal ing, filter placement, well installation, or equipment washing
must be approved by the Contracting Officer prior to arrieal of the drilling
equipment onsite. Parameters for approval include:

(a) A deep aquifer origin (ideally, greater than 200
feet below ground surface).

(b) Well head upgradient of potential contaminant
sources.

(c) Free of survey-related contaminants by virtue of
pretesting (sampling and analysis) by the contractor using a laboratory
·certified by or in the process of being certified by USATHAMA for those
contaminants. Pretesting shall be conducted on duplicate samples, each
analyzed at a different time, using separate lots.

(d). The water to be non-treated and non-filtered.

(e) The tap to have 24-hour per day, 7-day per week
access with plumbing sufficient to allow the filling of a 500 gallon tank in
less than 20 minutes.

(fl The use of only one designated tap for access.

(2) Periodic testing of the approved water source may be
required when the water is used to clean the sampling equipment after well
install ation. A deta 11 ed di scuss ion of these requirements is provided in th
USATHAKA Quality Assurance Program•

(3) Surface water bodies shall not be used, if at all
possible.

(4) If a suitable source exists onsite, the contractor
shall be directed to that source. If no c~site water is available, the
contractor shall locate a potential source and submit the following data,
III.A.IO.b.(4)(a)-(h), in writing to USATHM1A (see Figure 2) for the
Contracting Officer's approval prior to the arrival of any drilling equipme
onsite. Allow three calendar weeks from the time of receipt by USATHAI1A fo
request evaluation and recommendation.
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III.A.1C.~.(4)

(a) Owner/address/telephone number.

(b) Location of tap/address.

(c) Type of source (well, pond, river, etc.). If a
well, specify static water level (depth), date measured, well depth, and
aquifer description.

(d) Type of treatment and filtration prior to tap·
(chlorination, fluoridation, softening, etc.),

Ie) Time of access (24-hours per day, 5-days per weeK,

If) Cost per gallon charged by Owner/Operator.

(g) Results and dates of all available chemical
analyses over past two years. Include the name{s) and address{s) of the
analyticai laboratoryls)

Ih) Results and datels) of dupl icate chemical analysis
Isee III.A.I0.b.{l){c» for project contaminants by a laboratory certified by
or in the process of being certified by USATHN{A for those contaminants.

(5) The contractor has the responsibility to procure,
transport, and store the water required for project ne~ds in a manner to avoid
the chemical contamination or degradation of the water once obtained. The
contractor is also responsible for any heatin£, thermal insulation, or
agitation of the water to maintain the water as a fluid for its intended uses.

(6) The contractor shall enter the chemical and
geotechnical data for the approved wa.ter source into the Data Nanagement
System.

c. Grout.

(1) Materials. Grout, when used in monitor well
construction or well abandonment, shall be composed by weight of 20 parts
cement (Portland cement, type II or V) up to 1 part bentonite with a marimum
of 8 gallons of approved water per 94 pound bag of cement. Neither additives
nor borehole cuttiogs shall be mixed ·with the grout. Bentonite shall be added
after the required amount of cement is mixed with water.

(2) Equipment. All gro~~ materials shall be combined in an
above-ground rigid container or mixer and r"echanically (not manually) blended
onsite to produce a thiCK, lump-free mixture throughout the mixing vessel.
The mixed grout shall be recirculoted through the grout pump prior to
placer:lent. Grou: shall be placed using a grout pump and tremie. The grout
pump for recirculation and placement shall be a commercially available product
specifically manufactured to pume cement grouts. The tremie pipe shall be of
rigid, no': fleXible, construction. Drill rods, rigid polyvinyl chloride (PVC)
or metal ripes are acceptable tremies. Hoses and f}exible PVC are
unacceptabie. Grout placement, via gravity and the grout head, using an
elevated grout tanK is expressly prohibited.
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(3) Grout shall be placed in the monitor wells as follows:

(a) \/hen a bentonite seal is used as shown in Figures
5 or 6:

(i) Prior to exposing any portion of the borehole
above the seal by the removal of any drill casing (to include hollow-stem
augers), the annulus between the well casing and drill casing shall be filled
with grout.

(ii) The grout shall be placed from within a
rigid tremie pipe, located just over the top of the seal.

(iii) The grout shall be pumped through this pipe
to the bottom of the open annul us untilundil uted grout f1 ows from the annul us
at ground surface. forming a continuous grout column from the seal to ground
s·urface. The grout shall not penetrate the well screen or granul ar fil ter
pack. Disturbance of the bentonite seal should be minimal.

(iv) The drill casing shall then be remJved and
more grout iamediately added to compensate for settlement.

(v) If drill casing (to include hollow-stem
auger) was not used, proceed with grouting to ground surface in one,
continuous operation.

(vilAfter 24 hours, the contractor shall ChecK
the site for grout settlement and ~~at day add more grout to fill any
settlement depression.

(vii) Repeat this process until firm grout
rema ins at ground surface •.

(viii) Incremental quantities of grout added in
this manner shall be recorded as added and the Gata submitted to the
Contracting Officer through USATHAMA on the weli diagram (or-addendum).

(b) When no bentonite seal is used (unusual occurrence
requiring spec ific Con tracting Officer approval):

(i) The contractor shall mix, place, monitor, and
report grout ~sage as described above: III.A.lO.c.(l) to (3)(a)(viii). but
position the rigid tremie pipe just above the granular filter pack.

(ii) Place the grout so as to avoid grout
penetration into the underlying granular filter pack and screen.

(4) If field conditions permit, the contractor may
incrementally place grout and remove drill casing so as to constantly maintain
10 feet of grout (minimally) within the casing yet to be removed from the
ground. Using this method requires at least 20 feet of grout to be within the
casing before removing 10 feet of casing.

7
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(5) For grout place~ent at depths less than ten feet in a
DRY hole, the grout may be poured in place from ground surface.

d. Granul ar Fil te- Pack. For this discussion, refer to section
III.C.5.

e. lIell Screens, Cas ings, and Fittings. For-a discuss ion of
these materials, see section III.C.2.

f. lIell Caps and Centralizers. These items are discussed in
sections III.C.3. and 4, respectively. .

g. lIell Protection. Elements of well protection are covered in
section III.C.S.

h. Tracers, dyes, or other SUbstances shall not be used or
otherwise introduced into borings, wells, grout, backfill, groundwater, or
surface water unless specifically required by contract.

LSummarize the usage of these and any other drill ing/well
construction materials which potentially could have a bearing on subsequent
interpretation of the analytical results. Include this summary within the
geotechnical report. An example summary is provided at Table 1.

11. Abandonment. Abandonment is that procedure by which any boring
or well is permanently closed. Abandonment procedures shall preclude any
current or subsequent discharges from entering the abandoned boring or well
and thereby terminate access' to the subsu~face environment. -

a. The abandonment of any borings or wells not scheduled for
abandonment per contract, must be approved by. the Contracting Officer prior to
any casing removal, sealing, or backfilling. Abandonment requests shall be
submitted telephonically through USATHAMA to the Contracting Officer with the
following data, 111.A.ll.a.(1)-(3), pius recommendation. Allow four
consecutive hours from the time of receipt by USATHAYA for request evaluation
and decision. Frequently, resolution is made within minutes .. Infrequent
circ~stances may preclude a four-hour resolution. A written followup
memorandum shall be submitted by the contractor within five working days of
the telephonic request. This doc~nt shall be forwarded through USATHAMA to
the Contracting Officer and contain the following data: .

(1) Designation of well/bore in question.

(2) Current status (depth, contents of hole, stratigraphy,
~ater level, etc.).

(3) Reason for abandonment.

(4) Action taken, to include-any replacement boring or well.

b. Each boring or well to be abandoned shall be sealed by
grouting from the bottom of the boring/well to ground surface. This shall be
done by placing a grout pipe to the bottom of the boring/well (i.e., to the
rr~ximum depth drilled/bottom of well screen) and pur.ping grout through this
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pipe until undiluted grout flows from the boring/well at ground surface. MY
open or ungrouted portion of the annular space between the well casing and
borehole shall be grouted in the same manner also. Grout co",position,
equipment, and placement procedures are covered in section III.h.lO.c.

c. After 24 hours, the contractor shall check the abandoned
site for grout settlement. That day, any settlement depression shall be
filled with grout and rechecked 24 hours later. This process shall be
repeated until firo grout remains at ground surface.

d. Normally an abandoned well shall be grouted with the wen
screen and casing in place. However, a lac!: of data concerning well
construction or other factors may dictate the removal of the well materials
and a partial or total hole redrilling prior to scaling the well site.

e. For each abandoned boring/well, a record shall be prepared
to include the following, IILA.ll.e.(1)-(l3), as applicable. Report all
depths/heights fro~ ground surface. The original record shall'be submitted to
USATHAMA within three working days after abandonment is completed.

(1) Boring/well designation.

(2) Location with respect to the replacement boring or well
(if any); e.g., 20 feet north and 20 feet west of Well 14.

(3) Open depth prior to grouting and depth to which grout
pipe placed. This includes the depth of open hole, open depth to the bottom
of the well, and the open depth in. the well-borehole annulus.

(4) Casing left in hole by depth, composition, and size.

(5) Copy of the'b~ring log.

(6) Copy of construction diagram for abandoned well.

(7) Drilled and sampled depth prior to decision to abandon

(8) Items left in hole by depth, description, and
cOlllposition.

(9) Description and total quantity of grout used initially.

(10) Description and daily quantities of grout used to
compensate for settlement.

(11) Dates of grouting.

(12) Water or mud level (specify) prior to grouting and date
measured •

(13) Remaining casing ,above ground surface: height above
ground, size, and composition.

9
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f. Ideally, replacement wells/borings (if any) will be offset
at least 20 feet from any ab"~doned site in a presumed up- or cross-gradient
groundwater direction. Site-specific conditions may necess-itatc variation to
th is pl acement.

12. Soil Samples.

a~ Unless otherwise specified in the contract, intact soil
samples for physical descriptions, retention, and potential physical analyses
shall be taken and retained every five feet or at each major change of
material, whichever occurs first. The'contractor may propose an alternate
sampling frequency in his technical plan. These samples shall be
representative of their host environment and are to be obttined with driven
(e.g., SI'lit SPOt·" pushed (e.g., thin wall), or rotary (e.g., Oenison) type
samplers. Auger ;'ight or wash samples wiil not satisfy this requirement.

b. At the detection of any unusual odors off the auger turnings
or intact'samples, 'drilling shall cease for an evaluation of their nature and
crew ~afety. After the field crew completes this evaluation and implements
any appropriate safety precautions, drilling shall resume. If the odors are
judged by the field crew to be contaminant-related, intact samples shall be
continuously taken until the odors are no longer detected in the samples. At
that time, normal sampling shall resume. Specific procedures shall be.
detailed in the contractor's proposal and Safety Plan.

c. - Representative soil samples from each sampler shall be._
placed in half-'or one-pint glass jars with air-tight, screw-type lids
(canning jars). These jars shall be stored in individual compartments in
cardboard bOl(es. A single bOl( shall not contain more than 24 one-pint jars or
4S half-pint jars. For thin wall (shelby) samples, retain a sample from each
tube as described above. The remaining portion may be wasted or sealed in the
tube, as per testing requirements. Minimum information on each sample
container shall include the boring and sample number. No geotechnical data
shall appear on the container that is not specified on the boring log. Jars
and tubes shall be kept from freezing. .

. d. Physical soil' testing shall be conducte:: on ten (l0) to
twenty (20) percent of the soil samples using procedures and equipment.
described in the current U.S. Army Corps of Engineers Manual, EM 1110-2-1906:
Laboratorf Soil s Testina' or current Annual Book of ASTK Standards, American
Society 0 Testing and aterials, Part 19. Tested samples shall be
representati ve of the range and frequency of soil types encountered. In
additio~, they shall be obtained from borings that cover the geographic and
geologic range witr.in the stUdy area of the host Army installation. The
contractor shall select the particclar samples. Tests shall include Atterberg
Limits, sieve grain size distribution, anG assignment of Unified Scil
Cl ass ification System symbol s. Laboratory and summary sheets shal', be
submitted to the COR within ten working days of final test completion. The
contractor shall address any contaminant-related safety precautions for the
physical analysis of these samples in his proposal and Safety Plan.

e. Soil samples for che~ical analysis taken from borings shall
be obtained in a manner to provide intact specimens; using a spl it spoon or
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solid barrel sampler, Denison sampler, etc. These samples shall be extracted
from their host environment in as near an intact, undisturbed condition as
technically practical. Once at the surface, the sampler shall be opened, sample
extracted, peeled, and bottled in as short a time as possible. "Peeling" is a
process whereby that portion of the sample which was in direct contact with the
sampler, as well as the ends of the sample, are removed and discarded. Samples
for volatile analysis shall be peeled, bottled, and capped within fifteen (15)
seconds from the time of opening the sampler. Additional acquisition,
preservation, and handling criteria for the cher-.ical ~na1ysis of soils are found
in the current Quality Assurance Program.. .

f. All soil samples, except those for physical and/or chemical
analysis and reference shall remain onsite, neatly stored at a USATHAMA
designated location. The disposition of these samples will be arranged between
USATHAMA and the host installation.

13. ROCK Core. The preferred method of drilling bedrOCK is through
coring. This method, using a diamond or carbide studded bit, produces a
generally intact sample of the bedrOCK lithology. structure, and physical
condition. The use 'of a gear-bit. tricone. etc •• to penetrate bedrOCK should
only be considered for the confirmation of the "top of rocK" (~''lere penetration
is limited to a few feet). the enlargement of a previously cored hole. or the
drilling of highly fractured intervals.

. a. The coring of bedrOCK or any firm stratigraphic unit shall be
conducted in a manner to obtain at least 90i intact recovery. The physical
character of the bedroc~; i.e., fractures. poor cementation, weathering. or
solution cavities. may lessen the desired recovery. even with the best of
drillers and eqUipment.

b. While drilling in bedroc~. and especially while coring.
drilling fluid pressures shall be adjusted to minimize d:-illing fluid losses and
hydraul ic fracturing. .

c. Rock cores shall be stored in covered wooden boxes in such a
manner.as to'preserve their relative position by depth. Intervals of lost core
shall be noted in the core sequence with annotated wooden bloc~s. Boxes shall
be ma~ed inside and out to provide bering number, cored interval. and box
number in cases of multiple boxes. Tlie weight of each fully loaded box shall
not exceed 75 pounds. No geotechnical d~ta shall appear on or within the box
that is not specified on the boring log. As a minimum. the estimated number of
boxes required for each boring shall be on hand prior to coring that site.

d. The core within each completed box shall be photographed
after the core surface has been cleaned/peeled and· wetted. Photos shall be
taKen using color film (ASA as appropriate). 35mm camera. 55mm (minimum) lens.
light meter, with one box per frame. Each photo shall be in sharp focus and
contain both a legible scale in feet and tenths of feet (or centimeters) and a
USATHAMA-supplied photographic color chart for color comparison. The core shall
be oriented so that the top of the core is at the top of the photo. One set of
3 x 5 inch glossy color prints plus all negatives shall be sent to USATHAMA via
registered mail within 2 weeKs of the last coring. Each photo shall be
annotated on the bac~ as to the bore/well designation. box number, and cored

11
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de~ths denoted in the photograph. Th~ rhotos s~all be used to enhance the
inte~pretation of core sketches and corresponding narrative descriptions.

e. All rock core, except that for analysi~ and reference, shall
remain onsite, neatly stored at a USATHN1A-designated location. The disrosition
of these samples will be arranged between USATHN1A and the host installation.

14. Drilling in Contaffiinated Areas. Many borings and wells are
drill ed in areas that are cl ean relatiVe to the deeper horizons of interest.
However, circumstances do arise which require drill ing where the overlying soils
or shallow aquifer maybe contaminated relative to the uhderlying environment.
This situation recuires the placement of, at least, dOUble casing: an -outer
permanent (or temporary) casing sealed in place and cleaned of all previous
drill f1 uids prior to proceedi ng into the ceeper, 'cl eaner" environment. These
situations shall be addressed by the con,- :tor on a case-by-case basis in the
technical pl an.

15. Equipment Cleaning. The steam cleaning of all drilling equipment
to include rigs, water tanks (inside and out), augers, drill casings, rods,
samplers, tools, recirculation tanks, etc., shall be done prior to project site
(installation) arrival followed by onsite steam cleaning with approved water
(III.A.I0.b.) upon site arrival and between boring/well sites. Prior to use
onsite, all casings, augers, recirculation and water tanks, etc., shall be
devoid both inside and out of any asphaltic, bituminous, or other encrusting or
coating materials, grease, grout, soil, etc. Paint, applied by the equipment
manufacturer, need not be removed from drilling equipment. To the extent
practical, all cleaning shall be performed in an area that is remote from and
surficially cross- or downgradient from any site to be sampled.

16. Work Area Restoration, Disposal of Borehole Cuttings and Well
Water. All work areas around the wells and/or borings installed as part of this
contract shall be restored to a physical condition equivalent to that of
preinstallation. This includes cuttingS'removal or spreading and rut removal.
Borehole cuttings, drilling fluids, and water removed from a well during
installation, development, aquifer testing, and presample purging shall be
disposed of in a manner approved by the Contracting Officer and the host
installation. The contractor shall suggest a disposal procedure and location(s)
as part of his technical plan.

17. Physical Security.

a. On Post: ~hile physical security measures are present on most
Army properties, the contractor has the ultimate responsibility for securing his
own equipment. The contractor shall address any special needs to the onsite
installation personnel and include these items in his technical plan.

b. Off Post: For e.ny operations off post, the contractor is
totally responsible for his own physical security.

B. Borehole Logging. Ea:h boring log shall fully describe the subsurfa:e
environment and the procedures used to gain that d.escription.

1. Format. The format of the boring log shall be determined by the
contractor. A suggested format is presented in Figure 4.

12
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2. Submittal. Each original boring log shall be sub~itted directly
from the field to the Contracting Officer's designated office w~thin three
wor(ing days after the boring is completed. In those cases where a monitor well
or other instrument is to be inserted into the boring, both the log for that
boring and the installation diagram must be submitted within three wor(ing days
after the instrument is installed.

3. Originals. Only the original boring log (and diagram) shall be
submitted from the field to fulfill the above requirement. Carbon, typed, or
reproduced copies shall not suffice.

4. Time of Recording. Logs shall be recorded directly in the field
without transcribing from a field bOOK or other document. This technique
reduces offsite wor( hours for the geologist, lessens the chance for errors of
manual copying, and allows the completed document to be field-reviewed closer to
the time of drillin9.

5. Routine Entries. In addition to the data desired by the
contractor and uniquely required by contract, the following information shall be
routinely entered on the boring log or attached to the log:

a. Oepths/heights shall be recorded in feet and fractions thereof
(tenths or inches). Metric measurements are acceptable if typically used by the
geologist. The OHS does not accept entries in inches.

b. Soil classifications shall be in accordance with the Unified
Soil Classification System (equivalent to ASTM 0 2487-69).

c. Soil classifications shall be prepared in the field at the
time of sampling by the geologist and are subject to change based·upon
laboratory tests and/or subsequent review. The mere difference between
laboratory and field classification i~ not sufficient to change the field
classification. Additional factors to consider before changing a field
determination include the expertise of the field geologist and laboratory
personnei, representative character of the tested sample, labeling errors, etc.
Any changes made after this consideration shall be discussed and incorporated in
the project report(s). The contractor shall also initiate any subsequent
correctiors to the Data Mi.nagement System.

d. Each soil sample ta(en (see IILA.12.) shall be fully
described on the log. The descriptions of intact samples shall include the
following parameters:

PARAMETER

Classification

Unified Soil Classification Symbol

Secondary Components and Estimated
Percentages

Colo~ (using Munsell Soil or Geological

EXAMPLE

Sandy Clay

CL

Sand: 25~

(Fine sand 5~,

Coarse sand 20~)

Gray:. 7.5 YR 5.0 (,",unsell)
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Society of America (GSA) Rock
Color Chart), give both narrative
and numerical description and note
which chart used.

Plasticity

Consistency (cohesive soil)

Density (non-cohesive soil)

Moisture Content. Use relative term.
00 not express as a percentage unless
a value has been measured.

Texture/Fabric/Bedding and Orientation

..Grain Angularity

Depositional Environment and Formation,
if named

Low Plasticity

Stiff

Loose

Dry, moist, wet, etc.

No apparent bedding:
numerous vertical, iron
stained, tight fractures

Rounded

Glacial till, Twin Cities
Formation

e. In the field, visual numeric estimates shall be made of
secondary so11 constituents; e.g., 'silty sand with 20 eercent fines· or "sandy
gravel with 40 percent sand.· If such terms as 'trace, "some," "several,"
etc., are used, their quantitative meaning is to be defjned on each log or
within a general legend.

f. When used to supplement other sampling techniques, disturbed
samples; e.g., wash samp:es, cuttings, and auger flight samples, shall be
described in terms of the appropriate soil/rock parameters to the extent
practical. "Classification" shall be minimally described for these sampl es,
along with a description of drill action and water losses/gains for the
corresp~nding depth.

g. Rock core shall be visually descrjbec for the following
parameters:

PARAMETER

Classification·

Lithologic Characteristics

Bedding/Banding Characteris:i:s

Color (usino Munsell Soil 0, GSA Rod
Color Cha~t), give both narrative and
numerical description and note which
chart was used.

EXAMPLE

Limestone, Sandstone, Granite

Shaly. Calcareous,
Siliceous, Micaceous

Laminated, Thin bedded,
Massive, Cross bedded,
Foliated

Mod. brown: 5 YR 3/4 GSA
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Hardness

Degree of Cementation

Te)(~~re

Stru:ture and Orientation

Degree of Weathering

Solution or Void Conditions

Pri.mary and Secondary
Permeability, include
estimates and rationale

Lost Core, interval and
reason for loss

Soft, Very hard

Poorly cemented, Well cemented

Dense, Fine-, lied ium-,
Coarse-grained, Glassy,
Porphyritic, Crystalline

Horizon:~l bgdding, Dipping
beds at 30 ,Highly .
fractured, Open vsrtical
joints, Healed 30 faults/
fractures, Slickensides at
45 ,Fissile .

Unweathered,
Badly weathered

Solid, Cavernous, Vuggy
with partial infill ing by
clay

Low primary: Well cemented
Hi gh secondary: SE\'era1
open joints

50-51', noncemented sandstone
lik ely

h. For rock core, provide a scaled graphic sketch of the core on
or with the log ·denoting by depth the location, orientation, and nature (natural
or coring-induced) of all core breaks. Note also the intervals by depth of all
lost core and hydrologically significant details. This sketch shall be prepared
at the time of core logging, concurrent with drilling.

1. Record the brand name and amount of any bentonite used for
each boring along with the reason for and start (by depth) of this use.

j. The drilling equipment used shall be generally described
either on each log or in a general legend. Record such information as rod
size, bit type, pump type, rig manufacturer and model.

k. Each log shall record the drilling sequence; e.g.:

(l) Opened hole with 8" auger to 9'.

(2) Set 8" casing to 10',

(3) Cleaned out and advanced hole with 8" roller bit to 15'
(clean water, no water loss).

(4) Drove standard sampler to 16.5'.

IS
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(~) Advanced wii~ L" roller bit to 3D', 15 gallon water los

(6) Drove standard sampler to 31.5'.

(7) Hole heaved to 20'.

(8) Mixed 25 pounds of ABC bentonite in 100 gallons of water
for hole stabilization and advanced with S" roller bit to 45', etc.

1. Record all special problems and their resolution on the log;
e.g., hole squeezing, recurring problems at a partlcular depth, sudden tool
drops, excessive grout takes, drilling fluid losses, unrecovered tools in hole,
lost casings, etc.

m. The dates for the start and completion of borings shall be
recorded on the log along with notation by depth for drill crew shifts and
individual days.

n. Each sequential boundary between the various soils and
individual lithologies shall be noted on the log by depth. When depths are
estimated, the estimated range shall be noted along the boundary.

o. The depth of first encountered free water shall be indicated
along with the method of determination; e.g., "37.6' from direct measurement
after drill ing to 40.0';" or "40.1' from direct measurement in 60' hole when
boring left overnight, hole dry at end of previous shift;' or "25.0' based on
saturated soil sample while sampling 24-26'." Allow the first encountered wat,
to partially stabilize (5 to 10 minutes) and record this secondary level and
time between measurements before proceeding. Also describe any other distinct
water 1evel(s} found below the first.

p. The estimated interval by depth for each samp1 e taken,
classified, and/or retained shall be'noted on the log. For each driven (spl it
spoon), thin wall [shelby}, and cored sample, record the length of sampled
interval and length of sample recovery. Record the sampler type and size
(diameter and length). .

q. Record the blow counts, hammer weight, and length of hammer
fall for driven samplers. For thin wall samplers, indicate whether the sampler
was pushed or driven. Blow counts shall be recorded in half foot increments
when standard (1 3/8" ID by 2' 001 samplers are used. For penetration less than
a half foot, annotate the count with the distance over which the count was taken.

r. When drilling flUid is used, quantitatively re::ord fluid
losses and/or go,ns and the interval over which they occur. Adjust fluid losses
for spillage anG intentional wasting (e.g., recirculation tank cleaning) to
more accurately estimate the amount of fluid lost to the subsurface environment.

s. Recc~d the pumping pressures typically used during all rotary
drilling operations.

t. Ilote the total depth of drill ing or sampl ing, whichever is
. deeper, on the log.
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u. Record significant color changes in the drilling fluid return,
even when intact soil samples or rock core are being obtaine<l. Include the
color change (from and to), depth at which change occurred, and a lithologic
description of the cuttings before and after the change.

v. Special abbreviations used on a log and/or well diagram shell
be defined either in the log/diagram where used, or in a general legend. The
general legend, if used, shall be forwarded to USATHAMA with the firs:
log/diagram submittal. An addendum, if required, shall be sent to USATHAMA with
the last log/diagram.

C. Well Installation. In the Geotechnical Requirements, the term
"monitor well" is used in a generic sense to include observation wells and
piezometers. Observation wells differ from piezometers in the length of the
open or screene<l section of the well and location of the well seal (usually
bentonite) in relation to the potentiometric or phreatic surface of the aquifer
being measured (see Figure 10). Each monitor well is intended for use as a '
mechanism through which to obtain a representative sample of groundwater and
measure the potentiometric surface seen by that well., The installation of
either well type is covered by these Requirements. These Requirements are also
applicable to other types of hydrogeologic instrumentation; e.g., lysimcters and
well points (see Figure 10). The criteria for these and other special
instrumentation will be discussed in the specific RFP/RFQ, contract, task,
and/or amendment. Any questions regarding these items should be addressed to
the COR.

1. Beginning Well Installation.

a. The installation of each monitor well shall begin within 12
consecutive hours of boring completion ,for holes uncased or partially cased with
temporary drill casing. Installation shall begin within 48 consecutive hours in
holes fuily cased with temporary dri)l casing. 'Once installation has begun, no
breaks in the installation process shall be made until the weil has been grouted
and drill casing removed. Anticipated exceptions shall be requeste<l in writing
by the contractor to the Contracting Officer through USATH~~ for consideration
prior to drilling. Allow three working days from the time of receipt by
USATHAMA for request evaluation and recommendation. Data to include in this
request are:

(1) Welles) in question.

[2) Circumstances.

(3) Recommendation and alternatives.

b. In cases of unscheduled delays such as personal injury,
equipment breakdowns, sudden inclement weather; or scheduled delays such as
borehol e geophysics, no advance approval of del ayed well install ation is
needed. In those cases, resume installation as soon as practical. In cases
where a partially cased hole into bedrock is to be partially developed prior to
liell insertion (IlI.D.11.l, the well installation shall begin within 12
consecutive hours after this initial development.

17
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C. On:; e t'egun, well install at ion shall not be interrupted due

the end of the contractor's/driller's work shift, darkness, weekend, Or
holiday.

d. The contractor shall ensure that all materials and equipment
for drill ing and install ing a given well are available and onsite prior to
drilling that well. The contractor shall have all equipment and materials
onsite prior to drill ing and install ing any well if the total well drill ing and
installation effort is scheduled to take 14 consecl.':ive days or less.
(·Consecutive days· refers to the continuous cOr.lbina.tion of ·wo'-\'. ;n\;" and
"nonworking days;· i.e., "calendar days."). For longer schedules, the
contractor shall ensure that the above materials needed for at least 14
consecutive days of operation are onsite prior to well drilling. The balance of
materials shall be either on order or in transit prior to well drilling ..

Z. Screens, Casings, and Fittings.

a. Typically, only polyVinyl chloride (PVC), polytetrafluoro
ethylene (PTFE), and/or stainless steel shall be used. All PVC screens,

. casings, and fittings shall conform to National Sanitation Foundation (NSF)
Standard 14 for potable water usage (or American Society for Testing and
Materials (ASTM) equivalent) and bear the appropriate rating logo. If a
contractor uses a screen and/or casing manufacturer or supplier who removes or
does not apply this logo, the contracto, shall include in the Technical Plan a
written statement from the manufacturer/supplier (and endorsed by the
contractor) that the screens and/or casing have been appropriately rated by
NSF/ASn~. Specific materials will be specified in the RFP/RFQ or proposed by
the contractor in his RFP/RFQ response for the Contracting Officer's approval.
All materials shall be as chemically inert with respect to the site environment
as technically possibl e and practical. .

.b. All well screens shall be commercially fabricated, slotted or
continuously wound, and haVE an inside diameter equal to or greater than the
well casing. For PVC and PTFE screens, their schedule/thickness shall be the
same as that of the well casing. Stainless steel s:;reens may be used with PVC
or PTFE well casing. No fitting. shall restrict the inside diameter of the
joined casing and/or screen. All screens, casings, and fittings shall be new.

c. All well screen~ and well cas ings shall be free of forei gn
t:latter (e.g., adhesive tape, labe': s, soil, greaSE, etc.) and washe::' 'fIith
approved water prior to use. Pipe nomenclature stamped or stenciled directly on
the well screen and/or blank casing within and below the bentonite seal shall be
removed (via SANDING). Solvents shall NOT be used for marking removal. Washed
screens and casin~s shall be stored in plastic sheeting or kept on racKs prior
to insertion.

d. Well screens shall be placed no more than three feet above the
bottom of the drilled borehole.

e. All screen bottoms shall be securely fitted .'itr, a threaded
cap or plug of the same composition as the screen. This cap/plug shall be
within 0.5' of the open portion of the screen (see Figures 5 and 6). No
sol vents or gl ues shall be permitted for attachment.
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f. Silt traps (also called "cellars") shall not be used. A silt
trap is a blank length of cas-~g attached to and below the screen. Their use
fosters a stagrant Environment which could influence analytical results for
trace concentrations.

g. Joints within and between the casing and screen shall be
compatibly threaded. Thermally welded joints or coupl inss shall not be used.
This prohibition includes threaded orsl ip joint coupl ings thermally welded to
casing by the manufacturer or in the field. Solvent welded joints may be used
only to make casing repairs or to adjust casing height •. Any glue or solvent
usage shall be described on the log or well diagram. During these repai,s or
adjustmentsw~ich require solvent/glue usage. a clean rag should be tightly fit
into the intact well casing to catch any glue spillage. This rag shall be
attached to a strong tw;ne for ease of rag removal and to preclude rag loss dow
the well. The rag and twine shall be removed upon repair completion.

h. Gaskets shall not be used on monitor wells.

i. The top of each well installed under these Requirements shall
be level such that the difference in elevation between the highest and lowest
part of the well casing/riser shall be less than or equal to O.OZ'.

3. Caps and Vents. The tops of all well casings shall be
telescopically capped with loosely fitting PVC, PTFE. or stainless steel
covers. These covers shall be constructed to preclUde bind ing to the well
casing due to tightness of fit. unclean surface. or frost and secure enough to
precl ude debris and insects froGl entering the well. No vents shall be pl aced'
these caps (or well risers/stickup). Therefore. the caps shall be loose enougt
to allow pressure equalization between the well and atmosphere.

4. Centralizers. lIell centralizers. when used. shall be of PVC.
PTFE, or stainless steel and attache4 to the casing via stainless steel
fasteners or strapping. Central izers shall not be attached to the well screen
or to that part of the well casing exposed to the granular filter or bentonite
.seal.

5. Granular Filter Pack.

a. All granular filters must be approved by the Contracting
Officer prior to drilling. A one-pint representative sample of each prcoosec
granular filter pack. accompanied by the data below. III.C.5.a.(1)-(61, shall
submitted by the contractor to the Contracting Officer through USATHA}t~ for
consideration prior to drilling. Allow eight working hours for evaluation an(
recommendation once all of the above data are received by USATHA/olA. Eachsaml
shall be described. in writing (see Figure 3). in terms of:

(l) Li thol ogy.

(Z) Grain size distribution.

(3) Brand name. if any.

(4) Source. both manufacturing company ard location of pit
quarry of origin.
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(5) Pr~:essing method; e.g., pit run, screened anc unwashed,
screened and washed with water from well/river/pond, etc.

(Gl Slot size of intended SCreen.

b. Granular filter packs shall be chemically a:ld texturally clean
(as see:; through a lOX hand lens), iner~, siliceous, and of appropriate size for
the well screen and host environment.

c. The filter pack shall extend above the top of the screen by at
least five feet, unless otherwise specified in the statement of work.

d. The final depth to the top of the granular filter shall be
directly measured (via tape or rod) and recorded. Final der:hs are not to be
estimated; as, for example, based on volumetric measurements of placed filter.

6. Bentonite Seals.

a. Bentonite seals shall be composed of commercially available
pellets. Pellet seals shall be a minimum of five feet thick as measured
immediately after placement, without allowance for swelling.

b. Slurry seals shall be used only as a last resort, as when the
seal location is too far below water to allo~. for pellet or
containerized-bentonite placement or within a narrow well-borehole annulus.
Slurry seals shall have a thick, batter-like (high viscosity) consistency with a
placement thickness of five feet maximum.

c. In wells designed to monitor bedrock, the top of the bentonite
seal shall be located at least three feet below the top of firm bedrock, as may
be determined by drilling. "Firm bedrock" refers to that portion of solid or
relatively solid, moderately to unweathered bedrock where the frequency of loose
and fractured rock is markedly less than in the overlying, highly weathered
bedrock. The interval between the top of the bentonite seal and the top of the
highly weathered bedrock shall be filled with grout. Figure 6 denotes the seal

-location.

d. The final depth to the top of the bentonite seal shall be
directly measured (via tape or rod) and recorded. Final depths are not to be
estimated; as, for example, based on volumetric measurements of placed bentonite.

7. Groutin:. Grout mix design and placement are detailed in
paragraph IILk.IO.c.·

8. Well Protection.

a. Protective casing shall be installed aroun~ each monitor well
the same day as initial grout placement around that well. Any annulus formed
between the outside of the protective casing and borehole shall be filled to
ground surface ~~th grout as part of the grouting procedure. Requests for
exceptions in u:;<.;:e, design, and timing of placement will be considered en a
case-by-case bas is by the Contracting Officer . Request in writing shall De made
prior to drilling. Include in the request thewell(s) involved, reason for

20



I!!.C .. !.a ..

request, cost savings, recomme~catlon, and alternatives. Allow si~ wor~ing days
for evaluation and recommendation after the request is received by USATHAHA.

b. All protective casing shall be steam cleaned prior to
piacement, free of extraneou: openings, devoic of any asphaltic, bituminous,
encrusting, and/or coating materials (except the blac~ paint or primer applied
by the manufacturer).

c. Minimum elements of protection design include:

(1) A S-foot minimum length of new, black iron/steel pipe
extending about 2.5 feet above ground surface and set in grout (see Figures 5, 6
and 7).

( 2) An S" protector pipe for 5" wells.

(3) A 6" protector pipe for 4" well s.

(4 ) A 5" protector pipe for 3" well s.

(5) A 4" protector pipe for 2" wells.

(6) A hinged cover or loose fitting telescoping cap to keep
direct precipitation and cover runoff out of the casing.

. (7) All protective casing covers/caps secured to the casing
by means of a padlock ~r~ the date of protective casing installation •.

(S) All padlocKs at a given site (A~ installation) opened
by the same key. The contractor shall proVide two of these keys to a
Contra:ting Officer's designated representative at the installation and two ~eys

to USATH~ upon the conclusion of w~ll placement.

(9) No more than .2' from the top of protective casing to the
top of well casing. This, or a smaller spacing, is critical for subsequent
water level determination via acoustical equipment.

(10) The outside only of the protective casing, hinges (if
present), and covers/caps painted orange with a paint brush (not aerosol can).
Painting required to be completed and dry prior to initially sampling that
well. Any color deviations will be conveyed to the contractor by the COR.

(11) The painting of the well designation on the outside of
the protective casing, using white paint and a brush. The identification shall
be done after the casing is painted as described above. Painting required to be
co~pleted and dry prior tc initially sampling that well.

(12) The erection of four steel pic~ets, each radially located
4 feet from each well, placed 2 to 3 feet below ground surface, having 3 feet
minimally above ground surface with flagging in areas of high vegetation (see
Figure 7). The pickets shall be painted orange, using a brush. Installation
and painting shall be completed (and dry) prior to sampling the well.
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(12) The above pic~ets (III.C.S.c.(l:) shall be supplemented
with three-strand barbed wire in livestoc~ grazing areas. Install,:ion r~quired

prior to sampiing.

(14) The placement of an internal mortar collar within the
well-protective casing annulus from ground surface to 1/2 foot above ground
surface with e 1/4' diameter hole :ctrainage port) in the protective casing
centered1/S" above th is 1evel (see Fi gures 5 and 6). The oortar m;,; shail be
(by weight) 1 part cement to 2 parts sand (the gr~nular filter used around the
well screen), with minimal water for placement. Placement required at least 48
consecutive hours prior to wel: development.

(15) The application of an approximately .5' thic~ coarse
gravel (3/4" to Z" particle size) blan~et extending 4' radiany from the
protective casing (see Figure 8 for layout and dimensions). Application
required prior to development.

(16) Unique specifications for flood protection, if
applicable, will be coverec on a case-by-case basis.

9. Drilling Fluid Removal. When a borehole, made with or without the
use of drill ing fluid, contains an excessively thiCK, particulate-laden fluid
which would preclude or practically hinder contractual well installation, the
borehole fluid should be removed or displaced with approved water (section
IILA.10.b.). This removal is intended to remove or dilute the thic~ fluid and
thus allow the proper placement of casing, screen, granular filter, and seal.
Fluid losses in this operation shall be initially recorded on .the well diagram
or boring log and later on the well development record (also see IILD.6., 11.,
and 14.). Any fluid removal prior to well placement is contingent upon the
driller's and .the geologist's evaluation of hole stability long enough for the
desired well and seal placement. .

10. Drill ing Fl uid Losses in BedrocK. For an option to remove
drilling water from bedrocl: prior to weli insertion, see paragraph 111.0.11.

11. Schematic Well Construction. Figures 5 and 6 depict schematic
well constru:tion. Specific contract requirements described in the statement of
worl:may alter some of the components and/or val ues shown.

12. Well Construction Diagrams.

a. Each installed well shall be depicted in a well diagram. This
diagram shall be attached to the bore log for that instanatipn and shall
graphically denote, by depth from ground surface (unless otherwise specified):

(1) The bottom of the boring (that part of the boring most
deeply penetrated by drilling and/or sampling) and boring diameter(s).

(2) Screen location.

(3) Joir.: locations.

(4) Granular filter pacl:.
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(stickup) •

(5) Seal.

(6) Grout.

(7) Cave-in.

(8) Central i zers.

(9) Height of riser without cap/plug above ground surface

ground surface).

(10) Protective casing detail.

(a) Height of protective casing without cap/cover (above

(b) Base of protective casing.

(c) Drainage port location and size.

(d) Internal mortar collar location.

(e) Gravel 'blanket height and extent.

(f) Picket configuration.

•

b. Describe on the diagra~ or on an attachment thereto:'

(1) The actual quantity and composition of the grout, seals,
and granul ar fil ter pack used for each well. '

(2) The screen' slot size (in inches), slot configuration,
total open area per foot of SCreen. outside diameter. nominal inside diameter.
schedule/thickness, composition, and manufacturer.

(3) The outside diameter. nominal inside diameter, schedule/
thickness, composition. and manufacturer of the well casing.

(4) The joint design and composition.

(5) Centralizer design and composition.

(6) Protective casing composition and nominal inside diameter.

(7) The use of solvents. glues. 'and cleaners to include
manufacturer and type (specification).

(8) Special problems and their resolutions; e.g .• grout in
wells. lost casing and/or screens. bridging. etc. '

(9) Dates for the start and completion of well installation.

c. Each diagram shall be a~tached to the boring log and submitted
from the field to the Contracting Officer's designated office within three
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....orl;ing day; after well hstal~atic·,. Do nc,t delay this su:xnission until all
elements of well protection have been insta:led. Submit a supplemental diagram
for well protection elements to the same designated office within three ....orKing
day~ after all elements of well pro:ection ere instal1ed.

d. Only the original well diQgram and log shall be submitted to
fulfill the abov! requirement. Carbon, typed, or reproduced copies shall ~ot

suffice. A 1egib1 e copy of the Itell diagram may be used as a ,base for the
supplemental protection diagram. '

e. For abbreviations in the diagrams, see section III.8.S.v.

D. Well Development and Presample Purging.

1. Development: Defin1tion and Purpose. As used herein, 'well
development" is that process by which one restores the aquife~'s hydraUlic
conductivity and removes well drilling fluids, solids, and other mobile
particulates from within and adjacent the new:y installed well. "Development"
can· also refer to that process Whereby one removes sediment or other built-up
materials from a ·c10gged,· older well. The resulting inflow should be as
.physically and chemically representative of the host aquifer as the following
procedures allow for a newly installed wen.

2. Timing and Record Submittal. The development of monitor wells
shall be initiated not sooner than 48 consecutive hours after nor longer than 7
calendar days beyond internal mortar collar placement. The record of well
development (see section 111.0.14.) shall be submitted to the COR within three
worting days after development.

3. Pump and Bailer Usage. Development shall be accomplished with a
pump and may be supplemented with a bottom discharge/filling bailer (for
sediment removal) and surge. block. A bottom discharge/filling bailer may be
used in lieu of a pump in 2-inch wells. Bailers shall not be left inside the
wells after development is completed.

4. Development Criteria. Development shall proceed in the manner
described herein and continue until all the following are met:

a.,.The well water is clear to the unaided eye.

b. The sediment thickness remaining within the wen is less than
1~ of the screen length.

c. The conditions of paragraph III.D.5.(below) are met.

5. Volumetric F-.emoval. In addition to minimally removing five times
the standing water volume in the well (to include the well screer ~nd casinr
plus saturated annulus, assuming 300:; porosity), the following ap ::

a. For those well s ~Ihere the boring was made by t ;lse of cabl e
tool, auger, or air rotary methods and without the use of drill~ . fluid (mud
and/or water), only the five volumes plus five times any water used in granular
filter pack placement need be minimally removed. Should recharge be so slow
that the required volume cannot be removed in 48 consecutive hours, the water
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remains discolored, or excess sediment remains after the five volume removal;
contact the Contracting Officer's designated office for guidance.

b. For those wells where the boring was made or enlarged (totally
or partially) with the use of drilling fluie (mue and/or water), remove five
tiraes the measured amount of total fluids lost wt.i1e drilling pius five times
the combined amount of standing water,annular water, and that used in filter
pacK placement as above. The same procedures apply here as above with respect
to slow recharge, discoloration, and sediment thiCKness.

c. See sections IILC.9., III.D.G., and IILD.1I. for optional
procedures and the requirements if these options are used.

G. Water Additions and Wells with ThiCK Fluids. Water shall not be
added to a well as part of development once the initial seal is placed.
Howeve-, when a bore, made with or without ·the use of drill ing fl uid, contains
an exc.essively thid, particulate-laden fluid Iotlicr' would preclude or
practically hinder contractual well installation, the cortractor should purge or
dilute this fluid with clean water from the approved source (also see
IILC.9.). A record of purging fluid losses shall be made on both the log or
diagram and well development record (111.0.14.). Five times the volume of this
loss shall be added to the other volumetric removal requirements for well
development.

7. Agents and Additives. No dispersing agents, acids, disinfectants, .
or other add iti ves sha11 be used duri ng development or at any other time
ir.~roduced to the well.

S. Development-Sampling BreaK. Well development shall be completed
at least fourteen consecutive days before well sampling.

9. Pump/Bailer Movement•.During development, water shall be removed
throughout the entire water column by periodically lowering and raising the pump
intake (or bailer stopping point).

10. Development Water Sample. For each well, a one-pint sample of the
last water to be removed during development shall be obtained and given to the
installation environmental coordinator (or USATHAMA-specified individual) for
disposition, within three worKing days of developing tnat well. No preservation
of these samples is reqUired. However, the contractor shall ensure that these
sample~ do not freeze while in his possession.

11. Partial BedrOCK Development. If large drilling water losses occur
in bedrOCK and if the hole is cased to bedrock, the contractor may remove at
least five times this volumetric loss prior to well insertion. The intent here
is to allow the placement of a larger pump in the borehole than otherwise
poss ib1 e in the well cas ing thereby reduc ing the development time and removing
the lost water closer to the time of loss. Deveiopment of the completed well
could then be reduced by a volume equal to that which was removed as above.
However, the requirement shall still remain to remove ~t the time of well
development at least five times the combination of standing "'e!er, water in the
saturated annulus, plus that which was added during filter pack placement.
Record the amount removed per above on the well diagram and in the well
development record (IlLD.14.).
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1<:. Well Washing. Part of well development st,!l1 be the washing of
the entire well cap and the interior of the well casing oJove the water table
using only water frc~. that wel1. The resul t of this opera:ion shall be a well
casing free of extra~eous materials (grout, bentonite, sand, etc.) inside the
riser, well cap, and blanK casing between the top of the wel~ casing and the
\Iater table. nis washing sh,.:l be conducted before and/or during development,
not after devel C:Jll1ent.

13 .Probl eos. If problems are encountered during development, conta:t
the COR within 24 consecutive ho~rs for guidance.

14. lIell Development Record Requirements. The following data shall be
recorded as part of development and submitted per section lILD .2.:

-- a. Well designation.

b. Date(s) of well installation.

c. Date( s) of well development.

d. Static water level from top of well casing before and 24
consecuti ve hours after development.

e. QUI.ntity of mud/water:

.IlI.D.6.).

(1) Lost during drilling.

(2) Removed prior to well insertion (IILD.ll.).

(3) Lost during thick. fluid displacement (rILC.9. and

(4) Added during granular filter placement.

f •. Quantity of fluid in well prior to development.

(ll Standing in well.

(2) Contained in saturated annulus (assume 30'1; porosity).

g. Field measurement of pH before, twice during, and after
development using an electrometric device (EPA lS0.1-Methods for Chemical
Analysis of Water and Wastes, EPA 600/4-79-020).

h. Field r.leasurement of specific conductance (electrical
conductiVity) before, twice during, and after develc~~ent using a conductivity
meter (EPA 120.1-Methods for Chemical Analysis of ~ater and ~astes, EPA 600/4 •
79.020). Obtain conductance ane pH readings concurrently.

i. Depth from top of well casing to bottOl!, of ,'ell (from diagram).

j. Screen length (from ciagram).
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k. Depth from top of well cas ing to top of sed iment ins ice well ,
be70re and after development.

1. Physical character of removed water, to include changes during
deveiopment in clarity, coior, particulates, and odor.

m. ~jpe and size/capacity of pump and/or bailer used.

n. Description of surge technique, if used.

o. Height of well casing above ground surface.

p. Typical pumping rate.

q. Estimated recharge rate.

r. Quantity of fluid/water removed and time for removal (present
both incremental and total val ues).

15. Presample Purging: Definition and Purpose. 'Presample purging'
refers to the removal of water from a well I~U4EDIATELY prior to sample
acquisition. This ensures a fresh and representative sample for analysis. In
general, the USATHAHA Installation Restoration Program, ualit Assurance
Program requires five times the calculated volume of water 1n t e we an
saturated well annulus to be removed il11T1ediately prior to sampling. Therefore,
any water removed from a well as part of 'development' shall not be counted
toward the volumetric removal required in presample purging. Additional
presample purging requirements are discussed in the cur~ent USATHAMA Quality
Assurance Program. .

E. Water Levels.

1. Measurement and Datum.' The depth to groundwater shall be measured
from the highest point on the rim of the well casing or riser (not protective
casing). This same point on the well casing shall be surveyed for vertical
control (see 111.1.2). The depths to groundwater shail be converted to
elevations for report usage. To enter the depths into the Data Hanage~ent

System, the well riser height above ground surface (sticKup) must be subtracted
from the above measured depth.

2. Contour Requirements. For contouring and reporting purposes, at
least one complete set of static water level measurements shall be made over a
single, consecutive 10-hour period for all wells (newly installed and specified)
in the project. Statlc levels in borings not converted to wells shall be
included if practical and technically appropriate.

3. Ground and Surface Water. Determine and report the elevations, tc
within + C.l foot, of any streams, lakes, or open water bodies (natural

. and man7made), within 300 feet of monitor wells used in this contract or taSK.
Use these data. for the refinement of the groundwater contours in the \'~cinity of
surface water if a hydrological connection is bElieved to exist.

F. Well and Boring Acceptance Criteria.
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1. Well Criteria. Wells ~~st be acceptable to the Contracting
Officer. Well acceptance shall be on a case-by-case basi~. The follo,,'ing
criteria shall be used along with individual circumstances in the eva~uation

process.

a. The well and material placement shall meet the construction
and pl acement spec ifica ti ons of these Geotechn ;cal Requirements as mod ifi ec,
if at all, by the contract/tasK. . ..

b. Wells/boreholes shall not contain portions of drill casing or
augers unless they are contractually required as permanent casing.

c. All well casing and screen materials shall be free of any
unsecured couplings, ruptures or other physic~l breaKage/defects before and
after installation.

d. The annular material (filter pacK, bentonite, and grout)
surrounding each installed well shall .form a continuous and uniform structure,
free of any fractures or craCKS.

e. Any casing or screen deformation or bending shall be minimal
to the point of allo~1ng the insertion and retrieval of the pump and/or bailer
optimal~y designed for that size casing (e.g., a 4-inch pump in a 4-inch
schedule 40, PVC casing is optimal; a 2-inch pump in a 4-inch casing is not
optimal).

f. All joints shall be constructed to provide a straight,
nonconstricting, and water-tight fit.

g. Installed wells (fuily or partially cased) shall be free of
extraneous objects or materials (e.g., tools, pumps, bailers, paCKers, excessive
sediment thickness, grout, etc.).

h. For those monitor wells where the screen depth was determined
by the contractor, the well shall have sufficient free water at the time of
water level measurement (III.E.2.) to obtain a representative groundwater level
fo~ that site. These same wells shall have sufficient free water, at the time
of initial sampling, which is representative of the desired portion of the
aquifer for the intended chemical analysis.

i. Data for all required geotechnical files in the Data
l·lanager.1ent System shall be .acceptabl y entered and verifi ed by the contractor.

2. Abandoned Borings and Wells. Borings not completed as wells shall
be abandoned per section III.A.II. and the data therefrom acceptably entered and
verified by the contractor into the Data Management System.

3. Well and· Boring Rejection. Wells and borings not meeting these
crite~ia are subject to rejection by the Contracting Officer.

G. Geophysics. T'1e use of geophysical techniques, if required, .:ill be
specified in the RFP/RFQ. In the absence of this specification, the contractor
should consider these techniques for site-specific appl icabil ity to enhance the
technical acuity and cost-effectivene~s of his efforts. Special appl ications
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may :Ie useful in unexploded ordnance detection, disturbed area del ineation,
contaminant detection. depth to bedrock, buried drum detection, borehole and
Well 10ggin~, etc. When proposed for Contracting Officer approva1, the
contractor shall include the purpose, particular method(s) and equipment,
selection rationale. methods and procedural assumptions, limitations
(theoretical and site-specific). resolution. and accuracy. The contractor shall
also address the safety aspects of geophysical applications in his proposal and
Sc'cty Plan, especially for those areas where induced electrical currents or
seismic waves could detonate unexplOded ordnance or other explosive materials.
If geophysical techniques are used, the same topics shall_ be addressed in the
geotechnical report.

H. Vadose Zone Monitoring. Data acquisition from the vadose
(unsaturated) zone shall be addressed on a case-by-case basis. _The use of
lysimeters in a silica flour matrix, soil-gas monitors, and analysis of bulk
soil samples are mechanisms which may be employed by the contractor. \/hen
proposed for Contracting Officer approval, the contractor shall include the
purpose, particular method(s) and equipment, selection rationale, methods and
procedural assumptions, limitations (theoretical and site-specific), and
analytical variances from the current USATHAMA Quality Assurance Prooram.

I. Topographic Survey.

1. Horizontal Control. Each boring and/or well installed under this
contract shall be topographically surveyed by a licensed surveyor to determine
its map coordinates using a Universal Transverse Mercator (UTI1) or State Planar
grid to within.!. 3' (.!. 1 meter).

2. Vertical Control. Elevations for the natural ground surface (not
the top of the coarse gravel blanket) and the highest point on the rim of the
uncapped well casing (not protective casing) for each bore/well -site shall be
surveyed by a licensed surveyor to within + 0.05' (+ 1.5 centimeters) .
using the National Geodetic Vertical "Datum-of 1929.-

3. Field Cata. The topographic survey shall be completed as near to
the time. of last well completion as possible, but no longer- than five weeks after
well installation. Survey field data (as corrected), to include loop closure for
survey accuracy, shall be included ~ithin the geotechnical or final report.
Closure shall be within thE horizontal and vertical limits given above. Tnese
data shall clearly list the coordinates (and system) and elevation (ground
surface, top of well, and protective casings) as appropriate, for all borings,
wells, and reference marks. All permanent and semipermanent reference marks used
for horizontal and vertical control (bench marks, caps, plates, chiseled cuts,
rail spikes, etc.) shall be described in terms of their name, character, and
physical location.

J. Data Hanag.ement System.

1. Usage of the Data Hanagement System (OMS) is a means to record
and monitor contract performance; store, compare, and evaluate data; and
provide cost-efficient, report quality tables and graphics. The System is
thereby useful to both administrative and technical users.
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2. The geotechnical data acceptibly entered in the computer :'lall be
regarded as having the technically best quality for evaluation and decis~on

making. Any deviation from the field data shall be specified and discussed by
the contractor in the geotechni.:al report (see IILB.5.c. and IILK.3.j.(611.

3. -0 computerize all of the field-generated data would be neither
useful nor cost-effective for most projects. Therefore, only those items
specified in I1LJ.6. shall be acceptably ente~ed on a routine .basis by the
contractor for each contract or task. These data shall be entered for new
borings, wells, and other sampling points; e.g., existing wells, surface water,
sediment, and soils, specified in the contractor tasK. If the contractor
wishes to use additional geotechnicai files or entries, the contrac:or shall
first receive COR's approval.

4. The items sel ected for DHS entry shall be entered in one or more
of four geotechnical files:

a. Map File (GI·IA).

b. Field Drilling File (GFD).

c. lIell Construction File (GIIC).

d. Groundwater Stabilized File (GGS).

5. These files, and others, along with data entry procedures are
fully described in Sections 3 and 4 of the Installation Restoration Data
Manaoement User's Guide. Additional geotechnical files are avai1able but are
not routinely used. The contract or task will specify additional fiJes to be
comp1eted, if requ ired.

£.. The following 1ists, arranged by file, denote those items which
the contractor shall acceptably enter and verify. Consult the DHS User's
Guide for specific coding.

a. Hap File (GHA).

(
,,

,'" :

( 2)

( 3)

( 4)

Installation.

Site Type.

Site Identification/Site Number.

Coordinates and Coordinate System.

(5) Ground Surface Elevation.

(6) Source and Accuracy of Mapping Data.

(7) Aquifer.

(8) Pointer Information (cross reference for each boring and
associated well(s)).
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(9) Source of Data (company and individual).

b. Field Drill ing File (GFDI.

("1) Install ation.

(2) Site Type.

(3) Site Identification.

(4) Depth to First Encountered Water .

. (5) Depth to Bedrock.

(6) Depth to Deepest Part of Boring.

(7) Unified Soil Classification System Symbol (expanded for
bedrock H thol ogi es) .

(8) Lithologic Intervals (by depth and thickness) •.

(9) Source of Data (company and individual).·

llO) Dates.

c. Well Construction File (GWC). The abbreviations in
parentheses Which follow are the "Action Heasurements," as explained in the
User's Guide.

(1) Installation.·

(2) Site Type.

(3) Site Identification.

(4) Stickup (STKUP).

(5) Bentonite Seal Interval (BSEAL).

(6) Blank Well Casing Interval (CASE) .
•

(7) Well Casing Diameter (CASED).

(6) Length of Overburden Casing (CSEAl).

(9) Overburden Cas ing 0 i ameter (CASES \ .

(10) Total Depth of Boring (DPTOT).

(11) Filter Pack Interval (GFILT).

(12) Grout Interval (GROUT).

(13) Screen Interval (SCREN).
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(14) Dates.

(15) Source of Data (cc~pany and indiv1dual).

d. Groundwater Stabil ized File (GGS).

(1) Installation.

(2) Site Type.

(3) Site Identification.

(4) Depth to Water (from ground surface).

(5) Date(s) Measured.

(6) Source of Data (company and individual).

7. Figures 11 to 15 are provided as exampl es of completed OHS coding
sheets for each of the above fil es using the exampl e boring 109 and well
diagram (Figures 4 and 6, respectively). Additional data required for coding
but not shown on Figures 4 or 6 follow:

a. Abbreviations:

G? = General AAP
PALEO • Code used for aquifer at General AAP.

b. Field Data:

(1j Surveyed coord inates for boring in UTM system are:

X : 5432i centimeters
and Y : 99876 centimeters.

(2) Surveyed ground surface elevation for boring is 4321
centimeters, using National Geodetic Vertical Datum of 1929.

(3) Well 87-14 is located in the same hole made by boring

(4) Cement grout proportioned per these Reguirements
(cernent:bentonite = 20:1).

(5) Well screen: 4" PVC, Schedule 40, .01 inch slot.

(6) Well installed 8 Nov 87 .

. (7) Wcter levelS recorded by Mr. Smith after development
were as follows:

Date ueoth from Too of Riser (ft)

12 Nov 87 9.0
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20 Dec 87
04 Jan 88

K. Geotechnical Reports.

9.7
11.4

1. General. Requirements of the geotechnical report are discussed
herein along with required guidelines for the technical writing style. When a
separate geo~echnical report is not required per contract, the elements herein
shall be incorporated into the final contract/tasK report{s).

2. Report Contents. The geotechnical report shall contain as a
minimum:

a. Title p~ge.

b. Disclaimer.

c. DO Fo~ 1473.

d. Abstract.

e. Table of Contents.

f. BacKground.

g. Regional Geology.

h. Site Geology.

i. Methodology.

j. Significant Conclusions.

K. Geotechnical Analysis.

1. Recommendations •

. m. References.

n. Bibliography.

o. Appendices.

{1} Boring Logs.

(2) Well Diagrams.

(3) Well Development.

{4} Water Levels.

{S} Special Problems and Resolution.

(6) Aquifer Testing and Hydraulic Parameters.
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(7) Geophy~ical Data.

(8) Vadose Zone MonitorirJ data.

(g) Physical Analyses.

(10) Topographic Survey Data.

p. Distribution List.

3. Content Detafls. Details of the above items are 1isted below: ..

a. Title Page. "The title page contains the following:

ll) Title.

(2) Author( s ).

(3) Company (prime contractor).

(4) Report Date.

(5) Report/Contract Number (provided by USATHAMA).

(6) Distribution Statement (statement indicating the agency
authorized to release the report, provided by USATHAHA).

(7) Organization(s) for which report was prepared (typically
a Department of the Army installation and USATHAHA).

(8) USATHA}~ Address.

b. Disclaimer. The following "DISCLAn.IER" shall imediately
follow the titl~ page:

"DISCLAIl·IER"

"The views, 0plnlons, and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
position, policy, or decision unless so designated by other documentation.

The use of trade names in this report does not constitute an official
endorsement or approval of the use of such commercial products. This report
may not be cited for purposes of advertisement."

c. Department of Defense (DDi Form 1473. This form shall be
completed by the contractor. The data for blocKs 1, 2, 3, 5, and 20 will be
furnished byUSATHA}~. A blanK form ;s shown in Figure 9.

d. Abstract. The abstract is a summary 07 purpose, setting, and
significant conclusions. This abstract should be more detailed than that given
on the DO Form IC"3.

e. Table of Contents. This item ihall·contain:
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(1) Major Ht~~ings.

(2) rage Numbers.

(Z' Figures, Tables, Plates (separately listed).

f. Background. Provide the objective of the geotechnical effort
and a discussion of the contractor's corporate involvement within total survey.

g•. Regional Geology. Include a discussion of the following
topics for adjacent counties and states (as appropriate).

(1 ) Setting. Include maps and graphics for:

(a) Topography.

(b) Geomorphology •

(c) Physiography.

(d) Drainage.

(2) Stratigraphy. Include a complete,ideal sequence.

(3) Structure and Seismic Activity. Include cross sections.

(4) Hydrology. Include a discussion of surface and
groundwater occurrences, drainage area, cross sections, and contour plots of
potentiometric surfaces.

h. Site Geology. Discuss site specifics and how the site
. conforms and/or departs from the regl0nal discussion based upon the knowledge

gained from this study.

(1) Setting.· Include local aspects of the regional setting.

(2) Stratigraphy. Discuss the sequence encountered.

(3) Structure and SEismic Activity. Include cross sections
and local seismic history.

(4) Hydrology. Include hydrostratigraphic cross sections,
contour plots, and a discussion of the relationship(s) between s~-face water
and each aquifer encountered. .

i . I~ethodol ogy.

(1) Geotechnical Approach. Discuss literature and ~ield
considerations, provide boring and well placement rationale for Each drilling
site, note drilling locations on a detail~d installation map and the largest
scale U.S. Geological Survey topographic map depicting the installation.
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(2) Dri~;ing techniques. Specify the tquipmen:, water
source, procedures, and contractor.

(3) Borehole logging. Describe the procedures an~ specify
the contractor.

(4) Well installation. Describe the materials (casing,
screen, bentonite, cement, water, filter pack, etc. (see Table ,1), constr\iction
procedures, and contractor.

(5) Well development. Specify the equipment, procedures,
,and contractor.

(6) Geophysicai techniques. Provide the purpose, methods
and equipment, selection rationale, method and procedural assumptions,
1imitations (theoretical and site-specific), resolution, accuracy, and
contractor! s).

17} Vadose Zone Monitoring. Provide the purpose, particular
methodes) and equipment, selection rationale, method and procedural
assumptions, limitations (theoretical and site-specific) and contractor(s}.

(S) Topographic surveying. Specify the e~uipment, control
systems, procedures, and contractor.

(9) Aquifer Tests. Specify the type of tests, literature
reference, equipment, general procedure, and contractor.

(10) Phys ica1 Analyses. Provide the type of tests "
literature references, and contractor.

j. Geotechnical Analysis.

(1) Provide indepth discussions of those geotechnical areas
which were significant to the development of the report's conclusions.
Describe any uncertainties or extrapolations of data ane their relative
importance to the conclusions drawn. , Provide the data base, references, and
actual calculations (in an appendix if over three pages) for quantitative
discussions.

(2) Detail the integration of potential contaminant source
locations, geologic, hydrologic, and available chemical data. Include how
known or estimated groundwater velocities, directions, and chemical quality
correspond to known or suspected up-, down-, and cross-gradient contaminant
locations. For example, evaluate the occurrence of contaminants at a
down-gradient well in terms of m~st likely up-gradient source, groundwater
velocity and direction known or es:imated in that area.

(3) Discuss each conta~inant site in terms of the geologic,
hydrologic, and (when available) chemical data generated by this stUdy.
Combine these individual site presentations into a total installation
environmental discussion. Relate the installation environmental setting to the
regional level. This site to regional development shall be done grap~;ically

with narratives to cover key and subtle points.
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IILK.3.j.

(4) Present and evaluate the results of any geophysical
efforts in terms of design versus actual results, and actual results versus
confirmatory/ground truth data; e.g., water levels, chemical analyses, borehole
stratigraphy. etc.

(5) Discuss and evaluate the results of any vadose zone
monitoring.

(6) Specify and discuss any soil classifications and any
other geotechnical data which were changed from the original field descriptions
(see III.8.S.c.).

k. ,Significant Conclusions. Provide summary discussions of
those project results which bear upon the intended survey objectives and
related areas. Avoid quantitative conclusions based upon qualitative data.
Highlight the limitations imposed upon the extrapolation of quantitative
conel usions.

1. Recommendations. In addition to any specific recommendations
requested within the Statement of Work, the contractor shall recommend those
actions (if any) to refine or fill key data gaps and areas of uncertainty
relative to the project objective. Additional recommendations should be made
for those areas where a change in teChnique, methodology, or approach could
result in a technical or cost benefit in any future efforts at the
installation. The COR will specify whether the recommendations shall be
included as part of the geotechnical or final report or be prOVided under a
separate cover.

m. References. List by author. title, pUblication, volume,
date, etc., those sources specifically referenced within the geotechnical
report.

n. Bibliography. List as above those sources which provided or
could prOVide general project-related data.

o. Appendices. Include data too bulky to be presented within
the main 'body of the report; e.g., extensive tables or figures, or groups of
data covering more than three pages. Where these data are in the OMS, they
sha11 be presented in tabular and/or graphic form by the contractor directly
from this System. The contractor shall coordinate with the COR to accompl ish
this requirement.

(1)80ring Logs. PrOVide legible copies of the "as
submitted" field logs, uncorrected by office review and any lab analyses.

(2) Well Diagrams. Provide a detailed graphical
presentation for each well with data per contract, to include hole depth,
locations of screen, joints. centralizers, top of riser. top of protective
casing. cave-in, granular filter pack. bentonite, grout, etc. Include an
adjacent staff with appropriate Unified Soil Classification Sy~bols/rock

classification for the entire length of drilled hole. Also graphically detail
the protective measures at the well head; protective casing, pickets. caps.
locks, etc. Key these sketches to both ground surface (depths below/heights
above) and elevation (National Geodetic Vertical Datum of 1929).
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III.K.3.o.

(3) Well Development. Provide contractual data in tabular
form.

(4) Water Levels. Provide, in tabular form, a listing of
water 1evel s (depths and el evat ions) for each well to incl ude: well number,
ground surface elevation, riser height above ground surface (stickup), riser
elevation, first encountered water, initial 24-hour level after development,
and subsequent static levels measured during the course of the contract. Each
level must be annotated as to date of measurement and point from which
measured. At least,one complete set of static level ,measurements must be made
and included for all project wells' over a ten-hour period.

(5) Special Problems and Resolution. Discuss any special
geotechnical problems and their resolution. This topic may be addressed in a
separate letter to the COR.

(6) Aquifer Testing and Hydraulic Parameters. For the
procedures and parameters required by contract, provide a detailed discussion
of methodology used, assumptions made, and accuracy measured. Discuss how

, field conditions varied from those assumed in the method used. Evaluate the
values measured against values reported in similar environments and against the
setting and manner in which the values of this study were measured. Include
references, field data, graphs of field data (e.g .• time vs. drawdown plots).
sample calculations for each parameter, and a graphical sketch of the relation
between field and equation parameters. Present results in tabular form.

(7) Geophysical Data. Provide the data obtained during the
study and any lengthy discussions better suited for an Appendix rather than in
the rna in text.

(8) Vadose Zone Monitoring. Provide the data from any
monitoring and any detailed discussions more appropriate for Appendices.

(9) Physical Analyses. Provide the references for all tests
run. Include the method and procedures for any oermeameter tests. Present the
results in tabular form. Also, include grain-size graphs. Provide a
discussion of these analyses with respect to permeabil ity, both alone and as a
comparison with aquifer test resul ts.

flO) Topographic Survey Data. Provide a corrected. legibl e
copy of the field topographic data; and in tabular form, the corrected
coordinates and elevation of each surveyed and key feature, including, bores
and wells, bench marks, key control points, etc. For each well, include the
elevations of the top of the well riser. protective casing, and ground
surface. See paragraph 111.1. for more guidance. Provide a statement of
closure, indicating the amount of error (in feet) to be expected for each set
of coordinates and elevations.

p. Distribution List. This list will be provided by the
Contracting Officer.

4. Technical Writing Style.



II 1. K.4.

a. Be quantitative. Use single, numerical values or ranges to
convey magnitude, size, elltent, etc. \/hen ranges are used, denote the most
probable value or a narrower, subrange of most probable occurrence. If
qualitative terms must be used, define them within a numerical range.

b. Ellpress confidence. Discuss the degree of confidence within
the quantitative values generated. This confidence may be a function of field
or lab conditions, technique, equipment, practice vs. theory, ellperience,
personal bias, etc. Quantify the degree of confidence for key parameters such
as elevations, velocities, permeabilities, porosities, gradients, etc. This'
shall be done through the use of (a) ranges with a most probable value, or (b)
a single number with a plus-or-minus value attached.

c. For each point raised, provide a complete discussion. Do not
leave the reader with unanswered questions which could have been naturally
anticipated.

d. For maps, cross sections, boring staffs, well sketches,
contour plots, etc., provide graphic scales (both vertical and horizontal) and
a north arrow, as appropriate. Orient maps, contour plots, etc., with north
toward the top of the page/sheet and orient the legend in the same manner as
the map. Orient each graphic and its legend so that both can be easily read
without rotating the graphic. Ellpand the graphics to cover the full paper
size. Make all graphics fully and easily legible. Avoid any color coding on
graphics. Provide vertical scales on both sides of each cross section and a
horizontal scale along the base.

e. Adjust groundwater contours for topography (hills and
valleys), streams (discharging, recharging), impermeable bedrock, and other
obvious ellpressions of or alterations to the plotted groundwater contours.

f. Number all pages an~ denote those intentionally left blank.

g. Make sure separate graphics containing similar data agree.
Make sure the field data, as corrected, agree with the graphical, tabular, and
narrative presentations. Specify and discuss any changes made to the field
data.

h. Address the four dimensional aspects of groundwater flow (X,
Y, Z components and time) for each aquifer. The use of flow nets to supplement
groundwater profiles and contours is desired •.

i. Based on presurvey and survey data, provide hydrogeologic
cross sections for the installation. These sections should include boring
staffs with Unified Soil (and rock) Classification Symbols, summary well
diagrams (with screen and seal locations noted), estimated stratigraphic
correlation between borings, and estimated groundwater profiling.

j. USE TABULAR FOro~TS WHEREVER PRACTICAL.

k. Provide literature/source credits for all data used or
modified by the contractor. Credits shall appear in the tellt, on graphics, and
in the list of references.
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III.

L. Summary Lists.

1. Procedural and Material Summary.· Tabl e 2 denotes those
geotechnical procedures and materials requiring specific USATHAMA-COR approval
prior to their usage and the expected times for geotechnical evaluation and
recommendations.

2•. Document Submission Sunrnary. In addition to those iter.ls to be
submitted for approval per IILL.1.. various documents and items discussed in
these Geotechnical Re¥uirements are to be submitted to the CDR designated
office (typically USA HAMAl after a particular action is completed. These
materials and their submission times are summarized in Table 3. '
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BENTONITE APPROVAL REQUEST

Army Installation for Intended Use:

1. Bentonite Brand Name:

2. Bentonite Manufacturer:

3. Manufacturer's Address and Telephone Number:

4. Product Description (from package label or attach brochure):

5. Intended Use:

SUBHITTED BY:

Company:

Person:

Telephone:

Date:

USAT~~ APPROVAL/DISAPPROVAL:

Project Officer/Date:

Project Geologist/Date:

42

(check one).

D

D

BENTONITE APPROVAL REQUEST
FIGURE 1



WATER APPROVAL REQUEST

Army Installation for Intended Use:

1. Water source:

Owner:

Address:

Telephone Number:

2. Water tap location:

Operator:

Address:

3. Type of source:

AqUifer:

Well depth:

Static water level from ground surface:

Date measured:

4. Type of treatment prior to tap:

5. Type of access:

6. Cost per gallon charged by Owner/Operator:

43

WATER APPROVAL REQUEST
FIGURE 2 .

Page 1 of 2



7. Attach results and dates of chemical analyses .for past two years.
Include name!sl and address!sl of analytical laboratory!s).

8. Attach results and dates of duplicate chemical analyses for project
analytes by the laboratory certified by. or in the process of being certified
by. USATHM·~ for those analytes.

SUBmTTED BY:

Company:

Person: -

Telephone Number:

Date: .

- .

USATHAMA APPROVAL/DISAPPROVAL: !check .one)

Project Officer: A 0

Project Geologist/Date: A -0

Project Chemist/Date: A 0

'.: ,

WATER APPROVAL REQUEST

FIGURE 2
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GRANULAR F'ILTER PACK APPROVAL REQUEST

Army Installation for Intended Use:

1. Filter Material Brand NAQe:

2. Lithology:

3. Grain Size· Distribution:

4. Source:

Company that made product:

Location of pit/quarry of origin:

5. Processing Method:

6. Slot Size of Intended SCreen:

Submitted by:

Company:

Person:

Telephone:

Date:

USATHAMA APPROVAL/DISAPPROVAL: (ch ecl: one)

Project Officer Name/Date:

Project Geologist Name/Date:

A

A

D

D

.
GRANULAR FILTER PACK APPROVAL REQUEST

FIGURE 3



BORING LOG GENWI DATA .

Project: & 6. t'\c 'O!. P, '- ~~? Boring: ~1-\ tot Page: 1 of 3
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Date Boring Started: /Nov't$7 Completed: ~ Nov ~l

Water Levels (from Ground Surface) Drilling Rig: FISc. 2.0
I

~l'Iov~7First Encountered: 7.0 Date:

While Drilling: 7.0 Date: ~N"v~7

At Boring Completion: ~o·~ '-i\e '" s,. Date: ~ Ho v ~7 .

Drilling Shifts:

Date Time Depth of Drilling Date Time Depth of Drilling
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Material
(Example Entries)

PVC Cas ing

PVC SCreen

Bentonite
(drilling
f1 uid and
grout)

Granul ar
Bentonite (seal)

Bentonite
Pell ets (seal)

Sand (f11 ter
pack)

Cement (grout)

Drilling Water

Drill ing Rod
Lubricant

Air Compressor
Oil

TABLE 1

WELL CONSTRUCTION MATERIALS

Brand/Description
(Example Entries)

4.0" ID; Schedule 40. flush
threaded; 2" 10. Schedule 40.
fl ush threaded •

•05" slot. 4.0" ID. Schedule 40.
fl ush threaded ••02" slot. 2" ID.
Schedule 40. fl ush threaded

Tru-gel

Gran-Bent

(No brand name available)

8-12 s11 lea sand

Portland Type II·

St. Peter Sandstone

Sl ick Turn

Oil #40

52

Source/Suppl ier
(Example Entries)

ABC Mfg; Av1ll e.
Minnesota

ABC .Ifg; AVille.
Minnesota

A. O. Bentonite.
Bvill e. Wyoming

White Mud. Cville.
Montana

PELBENT. Oville. Utah

State Sand.
HVille. Colorado;
supplier: EFG Co.
Evill e. Utah

A. Lumber Co ••
Eville. Utah

Production Well #1;
Tap at well house
General AAP

Oil Products Co ••
Fvi" e. Texas

Oil Products Co ••
Fville. Texas



TABLE 2

PROCEDURAL AND ~~TERIAL APPROVAL SUMMARY

Turn Around Time
for G~otechnical

Items Requiring , Reference Time for Evaluation and
Approval Sec ti on Approval Recommendation

Drill ing Method II LA.l.c. Pri or to contract/task During Proposal/
• _award Bid Evaluation

Air Usage IILA.2. Prior to contract/task During Proposal/
award Bid Eval uation

Bentonite IILA.IO.a. Prior to drilling equip- /) Work ing Days
ment arrival onsite

Water IILA.IO.b. -Prior to drilling equip- 3 Calendar Weeks
ment arrival onsite

Abandonment III .A.ll. Prior to casing removal 4 Consecutive
or backfill ing Hours

Borehoi e F1 uids; 'IILA.16. Prior to technical plan During Plan
Cuttings, and _' acceptance Evaluation,
Well Water Disp?sal

Time of 'Well III.C.l. Prior to drilling 3 Work ing'Days
Installation

Well Screen and', tII.C.2.a. Prior to contract/task During Proposal/
Casing Material s _ award Bid Evaluation

Granul ar Fil ter IILC.5.a. Prior to drilling 8 Working:Hours
Pack

Protective II LC .8.a ' ~rior to drilling 6, Work i ng Days
Casing,
Exceptions

Geophys ica1 IILG. Prior to use Time not specified
• Procedures

Vadose Zone- I I LH. Prior to use Time not specified
Monitoring
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Document/Item

Geotechnical Requirements
l~difled per contract)

Licenses of Surveyor and
Driller

Submissions to State
and/or local authorities

Abandonment memorandum
(written)

Abandoned boring and/or
well record

So il phys ic a1 tes tlng
results

Rock core photography

Boring logs

Boring log abbreviations.
general legend

Two keys to padlocks

lien diagram

TABLE 3

CONTRACTOR OOCU.lENT(ITEtt SUBMISSION SUIfolARY

Reference Submission
Section Time

II.A. With Technical Plan (or equivalent document)

III.A.5. With Technical Plan (or equlvelent document)

III.A.5. As required

IILA.II. \lithln 5 work Ing days of telephonic r.equest

III.A.ll. Within 3 working days of abandonment

III.A.12.d. Within 10 working days of final test

III.A.13. Within 2 weeks of last coring

III.B.2. Within 3 working days after boring completion
or Instrumentation completely Installed

I~I.B.S.v. Wi~h first or last log. as appropriate

IIl.C.D.c.(D) Upon completion of last well placement

III.C.12.c. \llthln 3 working days of well/protective
measure completion

Submlss ion
To

USATIlAHA-COR

USATHAHA-COR

State and/or local
offices coordinated
through USATIIAHA

Contracting Officer
through USATHAHA

USATHAlIA-COR

USAT1W4A-COR

USATHAl4A-COR

USATHAHA-COR

USATHA/4A-COR

Installation Repre
sentative and USATHAMA

USATHAI\A-COR



. .

Document/Item

Well development record

We11 development water
sample

Geotechnical Reportlsl

Reference
Section

111.0.2.

111.0.10.

II I.K.

TABLE 3 lCont'dl

Submission
Time

Within 3 working days after development

Within 3 working days after developing that
well

As required per contract or task.
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APPENDIXK

FIELD METHODS:

DETECTION OF
NITROAROMATICS AND NITROAMINES IN WATER AND SOIL

AND METALS IN SOIL (X-RAY FLUORESENCE)



METHOD 8330

NITROAROMATICS AND NITRAMINES BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC1'

1.0 SCOPE AND APPLICATION

1.1 Method 8330 is intended for the analysis of explosives residues.
This method is limited to use by analysts experienced in handling and' analyzing
explosive materials. This method is used to determine the concentration of the
following compounds in a water, soil or sediment matrix:

Compound

Octahydro-l,3,5,7-tetranitro-1,3,5,7-tetrazocine
Hexahydro-l,3,5-trinitro-l,3,5-triazine
l,3,5-Trinitrobenzene
l,3-Dinitrobenzene
Methyl-2,4,6-trinitrophenylnitramine
Nitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
o-Nitrotoluene
m-Nitrotoluene
p-Nitrotoluene

a Chemical Abstracts Service Registry number

Abbrev

HMX
RDX
TNB
DNB
Tetryl
NB
TNT
24DNT
26DNT
2NT
3NT
4NT

CAS No'

2691-41-0
121-B2-4
99-35-4
99-65-0

479-45-8
98-95-3

118-96-7
121-14-2
606-20-2
88-72-2
99-08-1
99-99-0

1.2 All of these compounds are either used in the manufacture of
explosives or are the degradation products of compo~nds used for that purpose.
When making stock solutions for calibration, treat each compound as if it were
extremely explosive.

1.3 The estimated quantitation limits (EQLs) of target analytes determined
by Method 8330 in water and soil are presented in Table 1.

1.4 This method is restricted to use by or under the supervision of
analysts experienced in the use of HPLC, skilled in the interpretation of
chromatograms, and experienced in handling explosive materials; Each analyst
must demonstrate the ability to generate acceptable results with this method.

2.0 SUMMARY OF METHOD

2.1 Aqueous samples are diluted III (vlv) with methanol, filtered,
separated on a C-18 reverse phase column, determined at 254 nm, and confirmed
on a CN reverse phase column.

8330 - 1 Revision 0
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2.2 Soil and sediment samples are extracted using acetonitrile in an
ultrasonic bath, filtered, and chromatographed as in Section 2.1.

3.0 INTERFERENCES

3.1 2,4-DNT and 2,6-DNT elute at similar retention times (retention time
difference of 0.2 minutes). A large concentration of one isomer may mask the
response of the other isomer. If it is not apparent that both isomers are
present (or are not detected), an isomeric mixture should be reported.

3.2 Tetryl decomposes rapidly in methanol/water solutions, as well as
with heat. All aqueous samples expected to contain tetryl should be diluted
with acetonitrile prior to filtration. All samples expected to contain tetryl
should not be exposed to temperatures above room temperature.

3.3 Degradation products of tetryl appear as a shoulder on the TNT peak.
Peak heights rather than peak areas should be used when tetryl is present in
concentrations that are significant relative to the concentration of TNT.

4.0 APPARATUS AND MATERIALS

4.1 HPLC system

4.1.1 HPLC - equipped with a pump capable of achieving 4000 psi,
a 100 ~l loop injector and a 254 nm UV detector (Perkin Elmer Series 3,
or equivalent).

4.1.2 Columns:

4.1.2.1 Primary column: C-18 Reverse phase HPLC column, 25 cm
x 4.6 mm (5 ~m), (Supelco Lt-18, or equivalent).

4.1.2.2 Secondary column: CN Reverse phase HPLC column, 25 cm
x 4.6 mm (5 ~m), (Supelco LC-CN, or equivalent).

4.1.3 Strip chart recorder.

4.1.4 Digital integrator (optional).

4.1.5 Autosampler (optional).

4.2 Other Equipment

4.2.1 Temperature controlled ultrasonic bath.

4.2.2 Vortex mixer.

4.2.3 Balance ± 0.0001 g.
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4.3 Materials

4.3.1 Injection syringe. .
4.3.2 Filters - 0.5 ~m Millex-SR, disposable, or equivalent.

4.3.3 Pipettes, volumetric, Class A, glass - 50 ml, 10 ml, 5 ml,
4 ml, 2 ml, 1 ml.

4.3.4 Vials, 20 ml, glass.

4.3.5 Vials, 15 ml, glass, Teflon lined screw cap or crimp top.

4.3.6 Syringes - 3 ml and 10 ml.

4.3.7 Volumetric flasKs, Class A - 10 ml, 20 ml, 50 ml, 100 ml,
200 ml, 250 ml.

4.3.8 Mortar and pestle.

4.4 Preparation

4.4.1 Prepare all materials to be used as described in Chapter 4
for volatile organics.

5.0 REAGENTS

5.1 HPlC grade chemicals shall be used in all tests. It is intended that
all reagents shall conform to the specifications of the Committee on Analytical
Reagents of the American Chemical Society, where such specifications are
available. Other grades may be used, prOVided it is first ascertained that the
reagent is of suffictentlyhigh purity to permit its use without lowering the
accuracy of the determination.

5.1.1 Acetonitrile, CH3CN - HPlC grade.

5.1.2 Methanol, CH30H - HPlC grade.

5;1.3 Calcium Chloride, CaC1 2 - Reagent grade. Prepare an aqueous
solution of 5 gIL.

5.2 Organic-free reagent water - All references to water in this method
refer to organic-free reagent water, as defined in Chapter One.

5.3 StocK Standard Solutions

5.3.1 Analyte Standards

5.3.1.1 HMX - Standard Analytical Reference Material.

5.3.1.2 RDX - Standard Analytical Reference Material.
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5.3.1.3 DNB - Standard Analytical Reference Material.

5.3.1.4 Tetry1 - Standard Analytical Reference Material.

5.3.1.5 TNT - Standard Analytical Reference Material.

5.3.1.6 2,4-DNT - Standard Analytical Reference Material.

5.3.1.7 2,6-DNT - Standard Analytical Reference Material.

5.3.1.8 1,3,5-TNB - Standard Analytical Reference Material.

5.3.1.9 NB - Standard Analytical Reference Material.

5.3.1.10 2-NT - Reagent grade.

5.3.1.11 3-NT - Reagent grade.

5.3.1.12 4-NT - Reagent grade.

5.3.2 Dry each ana1yte standard to constant weight in a vacuum
desiccator in the dark. Place about 0.100 g (weighed to 0.0001 g) of a
single ana1yte into a 100 mL volumetric flask and dilute to volume with
acetonitrile. Invert flask several times until dissolved. Store in
refrigerator at 4°C in the dark. Calculate the concentration of the stock
solution from the actual weight used (nominal concentration· 1,000 mg/L).
Stock solutions may be used for up to one year.

5.4 Intermediate Standards Solutions

5.4.1 If both 2,4-DNT and 2,6-DNT are to be determined, prepare
two separate intermediate stock sQ1utions containing (1) HMX, RDX, 1,3,5
TNB, 1,3-DNB, NB, TNT,. and 2,4-DNT and (2) Tetry1,2,6-DNT, 2-NT, 3-NT,
and 4-NT. Intermediate stock standard solutions should be prepared at
1,000 ~g/L, in acetonitrile when analyzing soil samples, and in methanol
when analyzing aqueous samples.

5.4.2 Dilute the two concentrated intermediate stock solutions,
with the appropriate solvent, to prepare intermediate standard solutions
that cover the range of 2.5 - 1,000 ~g/L. These solutions should be
refrigerated on preparation, and may be used for 30 days.

5.5 Working standards

5.5.1 Prepare working standards by diluting intermediate standards
solutions by 50% (v/v) with (1) organic-free reagent water, when analyzing
aqueous solutions, or (2) 5 giL calcium chloride solution (Section 5.1.3),
when analyzing sol1 and sediment samples. These solutions must be
refrigerated, and may be used for 28 days after preparation.

5.6 Eluent

5.6.1' To prepare 1 liter of eluent, add 500 mL of methanol to 500 mL
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of organic-free reagent water.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Grab samples must be collected and stored in glass containers. Follow
conventional sampling procedures.

6.2 Samples must be kept below 4°C from the time of collection through
analysis.

6.3 ·Soil and sediment samples should be air dried to constant weight at
room temperature or colder after collection. While it is possible to analyze
wet soil samples, it is much more difficult to obtain a homogeneous subsamp1e
on a wet sample. . If wet soil samples are to be analyzed, a moisture
determination must be made on a separate subsample.

7.0 PROCEDURE

7.1 Sample Preparation

7.1.1 Aqueous Samples

7.1.1.1 Sample Filtration: Place a 5 mL portion of each
water sample in a scintillation vial, add 5 mL of methanol, shake
thoroughly, and filter through a 0.5 ~m filter. Discard the first
3 mL of filtrate, and retain the remainder for analysis.

7.1.2 Soil and Sediment Samples

7.1.2.1 Sample homogenization: Dry soil samples in air at
room temperature or colder, being careful not to expose the samples
to direct sunlight. Grind sample thoroughly in an acetonitrile
ri nsed mortar. .

7.1.2.2 Sample extraction

7.1.2.2.1 Place a 2.0 g subsamp1e of each soil sample
in a 15 mL glass vial. Add 10.0 mL of acetonitrile, cap with
teflon lined cap, vortex swirl for one minute, and place in
ultrasonic bath for 18 hours. If tetryl is being analyzed,
keep ultrasonic bath at room temperature or below.

7.1.2.2.2 After sonication, allow sample to settle for
30 minutes. Remove 5.0 mL of supernatant, and combine with
5.0 mL of calcium chloride solution (Section 5.1.3) in a 20 mL
vial. Shake, and let stand for 15 minutes.

7.1.2.2.3 Place supernatant in syringe and filter
through a 0.5 ~m filter. Discard first 2 to 3 mL and retain
remainder for analysis.
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7.2 Chromatographic Conditions

Mobil e Phase:
Flow rate:
Injection volume:
UV Detector:

SO/SO (v/v) methanol/organic-free reagent water
1.5 mL/min
100 ~1

254 nm

using the
calibration
calibration"

7.3 Calibration of HPLC

7.3.1 Analyze working standards in triplicate,
chromatographic conditions given in Section 7.2. Prepare
curve using peak heights or peak areas, as appropriate. The
curve should be linear with zero intercept.

7.3.2 At the beginning of each analysis day, after the midpoint of
a sample run, and after the last sample of the day, inject midpoint
calibration standards. Compare mean peak heights obtained during the day
with the peak heights obtained in the morning. If these values do not
agree within 20%, reinject all solutions in triplicate and recalculate
calibration curve.

7.4 Sample Analysis

7.4.1 Analyze the samples using the chromatographic conditions
given "in Section 7.2. Confirm each measurement by injecting onto the CN
column.

7.4.2 Table 2 presents the retention times for the ana1ytes on both
the C18 and CN columns. Figure 1 presents typical chromatograms.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures.

8.2 Prior to preparation of stock solutions, acetonitrile, methanol, and
water blanks should be run to determine possible interferences with ana1yte
peaks. If the acetonitrile, methanol, or water blanks show contamination, a
different batch should be used.

8.3 Method 81anks

8.3.1 Method blanks for the analysis of aqueous samples should be
organic-free reagent water carried through all sample storage and handling"
procedures.

8.3.2 Method blanks for the analysis of soil samples should be
uncontaMinated soil carried through all sample storage, extraction, and
handling procedures.
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9.0 METHOD PERFORMANCE

9.1 Method 8330 was tested by six laboratories. The results of this testing
indicate that the results presented in Tables 3 through 5 are to be expected.

10.0 REFERENCES

1. Bauer, C.F., S.M. Koza, and T.F. Jenkins, "Collaborative Test Results for
a liquid Chromatographic Method for the Determination of Explosives Residues
in Soil," manuscript submitted to the Journal of the AOAC, April 1989.

2. Department of the Army, "Reversed-Phase HPLC Method for the Determination
of Explosive Residues in Soil," Appendix B, provided by Dennis J. Wynne,
Chief, Technology Division, U.S. Army Toxic and Hazardous Materials Agency,
Aberdeen Proving Ground, Maryland 21010-5401.

3. Department of the Army, "An Improved RP-HPLC Method for the Determination
of Nitroaromatics and Nitramines in Water" Appendix B, provided by Dennis
J. Wynne, Chief, Technology Division, U.S. Army Toxic and Hazardous
Materials Agency, Aberdeen Proving Ground, Maryland 21010-5401.

11.0 SAFETY

11.1 Standard precautionary measures used for handling other organic
compounds should be sufficient for safe handl ing of the analytes targeted by
Method 8330.
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Compound

TABLE 1
ESTIMATED QUANTITATIDN LIMITS

Abbrev
Water Soil .
(~g/L) (~g/g)

Octahydro-I,3,5,7-tetranitro-I,3,5,7-tetrazocine
Hexahydro-I,3,5-trinitro-I,3,5-triazine
l,3,5-Trinitrobenzene
l,3-Dinitrobenzene
Methyl-2,4,6-trinitrophenylnitramine
Nitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
o-Nitrotoluene
m-Nitrotoluene
p-Nitrotoluene

NA Not available

HHX
RDX
TNB
DNB
Tetryl
NB
TNT
24DNT
26DNT
2NT
3NT
4NT

13.0
14.0
7.3
4.0

44.0
NA

6.9
5.7
9.4

12.0
7.9
8.5

2.2
1.0
0.25
0.25
0.65
0.26
0.25
0.25
0.26
0.25
0.25
0.25

TABLE 2
RETENTION TIMES FOR ANALYTES ON C-I8 AND CN COLUMNS

Analyte

HMX
RDX
TNB
DNB
Tetryl
NB
TNT
26DNT
24DNT
2NT
4NT
3NT

Retention
Time (min)

2.4
3.7
5. I
6.2
6.9
7.2
8.4
9.8

10.1
12.3
13.3
14.2

8330 - 9

Analyte

NB
TNB
DNB
2NT
4NT
3NT
26DNT
24DNT
TNT
RDX
Tetryl
HMX

Retention
Time (min)

3.8
4.1
4.2
4.4
4.4
4.5
4.6
4.9.
5.0
6.2
7.4
8.4

Revision 0
November 1990



TABLE 3
INTRALABORATORY PRECISION OF METHOD FOR SOIL SAMPLES

Spiked soils Field-contaminated soils
Mean Mean

Concentration Concentration
(Ilg/g) SO "rsd (Ilg/g) SO "rsd

HMX 46 1.7 3.7 14 I.B 12.8
153 21.6 14. I

RDX 60 1.4 2.3 104 12 11.5
877 29.6 3.4

TNB B.6 0.4 4.6 2.8 0.2 7. I
46 1.9 4.1 72 6.0 8.3

DNB 3.5 0.14 4.0 1.1 0.11 9.8

tetryl 17 3.1 17.9 2.3 0.41 18.0

TNT 40 1.4 3.5 7.0 0.61 9.0
669 55 8.2

24DNT 5.0 0.17 3.4 1.0 0.44 42.3

8330 - 10 Revision 0
November 1990
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TABLE 4
INTERLABORATORY ERROR OF METHOD FOR SOIL SAMPLES '

Spiked soils Field contaminated soils
Mean Mean

Concentration Concentration
(I£g/g) SO %rsd (I£g/g) SO %rsd

HHX 46 2.6 5.7 14 3.7 26.0
153 37.3 24.0

RDX 60 2.6 4.4 104 17.4 17.0
B77 67.3 7.7

TNB 8.6 0.61 7.1 2.8 0.23 8.2
46 2.97 6.5 72 8.B 12.2

DNB 3.5 0.24 6.9 1.1 0.16 14.5

tetryl 17 5.22 30.7 2.3 0.49 21.3

TNT 40 1.88 4.7 7.0 1.27 18.0
669 63.4 9.5

24DNT 5.0 0.22 4.4 1.0 0.74 74.0

TABLE 5
INTERLABORATORY ERROR OF 'METHOD FOR WATER SAMPLES·

Sample 1 Sample 2
mean mean'
cone. %rsd cone. %rsd
(J£g/L) (J£g/L)

HMX nd 184" 8.4
RDX 431 22.9 2117 29.5
TNB 74.3 3.2 27.6< , 4.2
TNT 10635 59.4 1746 26.8

10 replicate determinations, except where noted

6 replicate determinations

7 replicate determinations

8330 • 11 Revision 0
Novenber 1990



7.4 Sample AnofysIs

7.3 COU......1Ion 01 HPlC

7.3:2·AMly.o mldronge coflbrollOn
lid. 01 beglMlng, mkIdte.
ond end 01 lomple onaIyses.
Redo Socllon 7.3.1 " peak
or_ or his. do nol ogr..
fa wlln +1- 20% 01 Inlllof
colItiroIlon .........

7.3.1 Run !'9fl<1ng lids. In IrtpIlcate.
PIal ( J VI. poalI oroo or hl.
e...... x'-hI be Inoor with
""' Intoreept.

Air dilsomplO 01 roam
or below. A.oId eXpoIure
fa direct lunllght. Grind
sornple In on acetonlfrlle
rlnIed morfar.

7.1.2.2 Sample £xfnlcllon

7.1.2.2.1 Place 2 grl. lIOIf
lublomple, 10 mil.
acetanlfrlle In 15 ml. .
gIG.. viol. Cap, VOfl..
Iwlrl, place In roam T
or below uIIraIonIc bafh
lor IS In.

7.I.2.2.2 leI lain. lellte. AckI 5
mil. "-"",1 10 5
mll. coIclum chloride
saIn. In 20 ml. YIoI.
Shale•• leI lionel ISmlns

7••1.2.2.3 I1ffer supernatanl lhr'
0.5 urn Intor. DIscord
InIHal 3 mil., relaln
remainder lor anolntl.

Soli and Sedlmenl
Samples

A

Saml

I .. P.2 Ssf Chromatographic CondiH":,t I_ I

i~ ~ mls. sampl'
sclnHlIotlon YIoI. AckI
5 mll.....thonol,; """'e;
Inter fhrOUVh O.~ um
filler. OIscard flnl 3 mil.
retain remainder lor ...e.

IX>
w
w
o

....
N

:z '"OR>

i~.,g
:00
:g



OPERATING PROCEDURE FOR XRF ANALYSIS OF SOILS
WITH SPECTRACE MODEL TX-SOO SPECTROMETER

This procedure discusses the use of the TX-5000 XRF (x-ray
florescence) spectrometer for analysis of inorganic elements in
solid samples.

1.0 EQUIPMENT

1. Spectrace Model TX-5000 XRF analyzer system.

2. Reference standards set, including both analytes and matrix
elements.

3. sample calibration standards, representative of the matrix
and analyte specific.

4. Plastic sample cups, 32 rom 00.

5. polypropylene film, 6.3 um.

6. Planetary Ball Mill with agate jars and balls for grinding
samples to a powder.

7. Oven and aluminum pans for drying samples (105°C, 6 hours).

8. Plastic sample transfer spoons.

9. Plastic snap-cap vials (20 dram).

10. IBM PC compatible computer/printer.

2.0 SPECIFICATIONS

The Spectrace Model TX-5000 XRF analyzer system includes the
following:

1. si (Li) X-ray detector with 155 eV resolution, 30
0.5 mil Be window and 17 L liquid nitrogen (LN)
level monitor.

rom2 area,
dewar with

2. 50 kV, 1.0 MA Rh target X-ray tube.

3. 16 position sample tray (autosampler).

4. Computer control of sample position, filter selection,
excitation parameters and sample environment.

5. Five transmission filters with holders, one blank holder and
one direct access.

• 0.05 rom Pb
• 0.125 rom Pb



• 0.13 rom Al
• 0.63 rom Cu
• Thin cellulose

6. Bias supply with FET protection.

7. High resolution pulse process with time variant filtering,
pulse pileup rejector and live time correction.

8. Microprocessor controlled analog to digital convertor.

9. Radiation shielding and safety interlocks.

10. Menu driven analysis software including:

• Linear
• Quadratic
• Intensity matrix correction
• Concentration matrix correction
• Sort
• Fundamental parameters

3.0 SAMPLE PREPARATION

This procedure describes the method of preparing both samples and
calibration standards for analysis with the TX-SOOO.

3.1 DRYING

In order to minimize analytical uncertainty due to
moisture content (a matrix effect) and to facilitate
sample grinding, all samples must be dried in a
consistent manner.

3.1.1

3.1.2

3.2 SIEVING

Spread bulk samples evenly in the aluminum
pan.

Place pan with sample in oven at 10S0C for
six hours, or until moisture is removed.
Alternatively, samples may be air-dried for
2-7 days.

Following drying, the samples are sieved through a
Standard U.S. No. 10 mesh (2 rom) sieve. Sieving serves
to homogenize the sample and facilitate grinding in the
ball mill.

3.3 GRINDING

It is important that all samples are ground in a
consistent manner. Analytical uncertainty due to
differences in particle size can be significant.



3.3.1

3.3.2

Samples for XRF analysis are ground with the
ball mill until of approximately equal
particle size (100 mesh nominal).

Grinding jars are decontaminated between
samples. Silica sand blanks are processed at
a frequency of 1/20 samples as a QC control
on decontamination efficiency.

3.4 USE OF SAMPLE CUPS

3.4.1

3.4.2

3.4.3

3.4.4

Place ground sample specimen in plastic cup
using plastic spoon to approximately 3/4 full
(-5 g).

Place square piece of polypropylene film over
top of cups.

Hold film smooth over top of cup with small
inner ring, then snap large outer ring down
into position.

Check the film surface for tears or wrinkles.
If damaged, repeat steps 3.4.2 to 3.4.3.

3.5 GROUND POWERS ARE SORTED IN LABELED PLASTIC VIALS

4.0 PREPARATION FOR OPERATION

This procedure must be followed prior to both calibration
(Section 5.0) and/or measurement (Section 6.0), "Measurement".

4.1 POWER SUPPLY

The TX-5000 electronic unit must be connected to a
suitable 115 VAC power supply.

4.2 COMPUTER CONNECTION

The TX-5000 electronic unit is connected to a control
board installed in the PC via an RS-232 serial
port/cable.



4.3 LN SUPPLY

The 17 L dewar must be filled with LN approximately 12
hours prior to operation. The 17 L dewar has about an
eight day holding time and should be refilled every 4-5
days.

4.4 ELECTRICAL STABILIZATION

switch the unit on and allow a minimum of three hours
for electrical stabilization prior to operation.

5.0 CALIBRATION

The calibration procedure programs the TX-5000for the desired
application. The analyte and matrix elements are defined
(fitted) by establishing spatial regions of interest (ROI) using
pure element compounds as references. Spectra for calibration
standards are then obtained under the same conditions as the pure
elements, and ROI intensities determined. Mathematical models
are used to relate intensities to analyte concentrations.

The software used to calibrate the TX-5000 is menu driven and
described in detail in the operating manual (Spectrace 1990).

5.1 ENERGY CALIBRATION

Energy calibration is required to monitor/correct
instrumental drift (gain control). Place the eu disk
in tray position #1 and operate the energy calibration.
Alternatively, a Cu reference standard may be used.
Record GAIN DAC in operator's log book. Repeat this
procedure at the beginning of each 16 sample run or a
minimum of twice per day during sample analysis.

5.2 REFERENCE STANDARDS

The set of reference standards to be used shoUld
include both the analytes of interest and primary
matrix elements. This determination should be made by
a qualified XRF analyst based on quantitive and/or
qualitative analysis of site-specific samples.

5.3 ACQUISITION CONDITIONS

Conditions under which spectra are to be acquired are
established by the analyst and are based on optimizing
the calibration for the analytes of interest.



5.4 CALIBRATION MODEL

The TX-5000 software is capable of utilizing a variety
of calibration models (see Section 2.0) depending on
the particular application and the types of standards
available. Calibration using site-specific samples
(i.e., empirical techniques)has been proven effective
for soil analysis in cases where matrix representative
soil samples are available.

5.5 CALIBRATION DATA MANAGEMENT

All calibration data obtained are stored in files on
the computer hard disk and on backup disks, including
spectra, standards concentrations and intensities.
These data may be updated (e.g., by adding standards or
concentrations upon further analysis of samples) and/or
the model changed to reflect improved analyses.
Samples may then be reprocessed under a new calibration
if desired.

6.0 MEASUREMENT

6.1 Place samples to be measured in the 16 position
autosampler tray.

6.2 Sample ID numbers are logged into the XRF operator's
log book and also entered via the computer keyboard.

6.3 Press the "RUN" key to begin measurement.

6.4 ANALYTICAL DATA MANAGEMENT

All analytical data obtained are stored in files on the
computer hard disk and on backup disks. In addition,
hard copy results are output via the printer.

7.0 OAIOC

Quality control samples (blanks, calibration control checks,
replicates, etc.) are analyzed along with the regular samples as
described in section 6.0, "Measurement."

8.0 REFERENCES

spectrace Instruments, Inc. 1990. Spectrace 5000 Operators
Manual. November.



Background Soil Metals Concentrations,
Evaluation Levels, and XRF Detection Limits

Average
Background Background Highest Background

USAlHAMA Concentration Range in Soil Level (mglkg) Estimated
Metal Analyle Code in Soil (mglkg) (mglkg) (Evaluation Level) XRFDL

Antimony Sb <19.6 <19.6 19.6 5

Arsenic As 5.80 3.79'8.34 8.34 10

Barium Ba 298 191-549 549 10

Beryllium Be 0.825 0.663-1.14 1.14 (*)

Cadmium Cd 0.669 0.534-0.805 0.805 5

Chromium (tot) Cn 19.2 16-29.2 29.2 10

Copper Cu 17.1 12.6-30.1 30.1 10

Lead Pb 20.6 14-27 27 10

Mercury Hg 0.21 0.062-0.495 0.495 5

Nickel Ni 23.6 12.8-49.6 49.6 10

Selenium Se <0.449 <0.449 0.449 10

Silver Ag <0.803 <0.803 0.803 5

Zinc Zn 62.7 50-84.7 84.7 10

Notes: Average concentrations are arithmetic means for all samples in which the indicated metal was detected.

(*) Cannot be analyzed with XRF.

00012659.91 K-16



APPENDIX L

OXIDATION REDUCTION POTENTIALS
WITH METALLIC ELECTRODES



Cbddatlon-Reductlon POrenUW5 with

Introduction
Oxidation·reduction potential (ORP) measurements

are useful for monitoring chemical reactions, quantita·
tive determination of ions or determining the oxidizing
or reducing properties of solutions. While ORP
measurements are somewhat similar to those of pH,
the potential value must be interpreted carefully for
meaningful results. This report discusses the principles
and electrode types involved, how measurements are
made, and typical applications.

An ORP measurement is made using the millivolt
mode of a pH meter. Thus by substituting a metallic
electrode for the pH glass electrode, many other ions
besides the hydrogen ion can be detected with the
same pH meter.

Principles of Redox Measurements
• Definitions

In many chemical reactions, electrons are transferred
from one substance to another. By definition a
substance gains electrons in a reduction reaction; a
substance loses electrons in an oxidation reaction.
Oxidation and reduction reactions occur together.
The available electrons from an oxidized substance are
taken up by the reduced substance until an equilibrium
condition is reached.

The relative tendency ofdifferent substances to gain
electrons (relative reduction potentials) varies depend·
ing on the number of electrons in the outer shell and
on the size of the atom or ion. Accordingly, these
substances can be tabulated in descending order with
those substances which gain electrons most easily at the
top .
• Standard Potentials.

Since it is impossible to measure absolute potentials,
an arbitrary standard, the hydrogen electrode, is
chosen. Oxidation·reduction potentials are defined
relative to this standard. The electrode reaction

is assigned a potential of 0.00 volts when the hydrogen
ion activity is 1.0 M and the partial pressure of
hydrogen gas is one atmosphere.

lXXl12659.91 L-1

Table I
Standard Oxidation·Reduction Potentials

Electrode Reaction EO Volts
Na + + e - = Na - 2.714

CNO' + H20 + 2e' = CN' + 20H' ,0.97

Zn + + + 2e' = Zn ' 0.763

2H + + 2e' = H2 0.0

504' + 4H+ + 2e' = H2S03 + H20 +017

AglAgCI electrOde. 4N KCI + 0.199

Calomel electrode, Sat KCl + 0.244

Ag + + e' = Ag + 0.8

Cr20'7 + 14H+ + 6e' = 2Cr3 + + 7 H20 + 1.33

CI2 + 2e' = 2CI' + 1.35

When reactions are written as oxidations (e.g., Na
= Na + + e -), potentials have the opposite polarity.

The standard potential, EO of any oxidation·
reduction reaction is referenced to the standard hydro
gen electrode and refers to conditions of the oxidation·
reduction reaction where temperature is 25'C, ion
activities are unity. and gases are at 1 atm pressure.
Table I shows the standard potential, EO associated
with various reactions.

The oxidation.reduction potential (ORP) is charac·
teristic of reactions involving both oxidation and reduc·
tion. ORP varies as a function of: (a) the standard
potential, EO associated with each reaction (b) relative
ion concentrations, (c) temperature, and (d) the
number of electrons transferred in the reactions .
• ORP Potential Values

Oxidation-reduction potentials are usually displayed
as millivolts (mV). Witen measured with a pH meter
(which is set to read in millivolts), this oxidation·
reduction potential is generally the emf difference
developed between the ORP metallic indicating
electrode and a constant voltage reference electrode,
(e.g., saturated calomel instead of a normal hydrogen
electrode) that is immersed in the test solution. Any
one of three different types of metallic electrodes may
be used. The nature of the test solution and the
method to be used will determine the choice of the
electrode. This is discussed later.



Metallic Electrodes

E EO E' 59.2 I (Oxidant) @ 25°e (3)
= - + n og (Reductant)

Regardless of which of these electrodes is used. the
potential can be expressed by a general form of the
Nemst equation:

where
Mn + = the concentration (activity) of the cations
corresponding to the metal electrode being used. In
this case. the activity of the reductant (the pure
metal electrode) is always I by definition. and
therefore the reductant term drops out.

Eh = EO + 59.2 100 Mn + at 25°e
n -

where
A - = the concentration (activity) of the anions
being measured (must correspond to the anion of the
sparingly soluble salt coating the metallic electrode).
In this case, the activity of the oxidant (sparingly
soluble salt) is I by definition. The term + log (Ox) !
(Red) becomes + log I ! (A -) Y which is -log
(A - )y,

For an electrode of the second type. the general
equation becomes:

An example of this type is silver in a silver nitrate
solution. It is used for the direct measurement and
potentiometric titration of solutions of the cations of
the particular metal electrode being used.

The second type fo· metallic electrode which may be
used consists of a metal coated with a sparingly soluble·
salt of this metal in contact with a solution of a soluble
salt with the same anion, e.g., silver-silver chloride in a
solution of potassium chloride. The half-cell reaction
for this type of electrode can be written for the metal
(M) and the anion (A) as follows:

ORP Measurements
• Electrode Types

There are three types of metallic electrodes used it
OR? measurements which differ in construction, bu
all are based on the same principle that an oxidized
and a reduced state must always be present.

The first type of metallic electrode to be considered
consists of a metal in contact with a solution of its own
ions. The metal electrode is in the reduced state and its
ions are in the oxidized state.

When an electrode of the first type is used. the
general form of the Nemst equation can be further
simplified to:

(I)

(2)

E EO + 59.2 log (Oxidant) 25°e
h = n (Reductant) at

Since the normal hydrogen electrode is rarely used as
the reference electrode in actual measurements. the
measured potential (E) will not be equal to Eh. Eh can
be calculated by adding algebraically the measured
voltage, E, to the constant voltage. E '. of the Constant
voltage reference electrode used.

For example. if the saturated calomel electrode
(SeE) is used as the reference electrode. and the
measured voltage E is 400 mv, Eh = 400 + 244 =
644 mv at 25°e (voltage of saturated calomel electrode
is 244.3 mv at 25°C). If the measured value E is - 544
mY. the Eh = - 544 + 244 = - 300 mV at 25°C. It
can be seen that the Eh of an oxidation-reduction
system will always differ from the measured value E by
the voltage difference between the reference electrode
being used and a. normal hydrogen electrode. Both the
Eh value and the measured value E of any particular
oxidation-reduction system will depend on the values of
EO, n (the number of electrons reacting), and the molar
concentrations (activities to be strictly accurate) of the
oxidant and the reductant. Therefore, the observed
potential (OR?) can be expressed as a combination of
equations (I) and (2):

where
Eh = the voltage difference between the oxidation

reduction electrode and the normal hydrogen
electrode. mY.

EO a constant characteristic of the system in
question. mV.

= Eh when the activities of the oxidant and the
reductant are equal. (i.e .. the ratio of (Ox)!
(Red) = I. and since the logarithm of I is
equal to O. EO must equal Eh)·

n the number of electrons reacting.
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The potential at any point in the reduction of
hexavalent chromate is:

+ 1.33v

59.2 x 14 H- p
6

(Cr2°'f )

(Cr + + +)2

(Cr20f)

(Cr + + +)2
= EO + 59.2 log

6

= EO + 59.2 log
6

° 2.3 RT (Oxidant)
Eh = E +~ log (Reductant)

The terms 'R' and 'F' are constants, but the coeffi
cient that multiplies the log term also depends on "T"
and 'In". When pH is measured, Oln" is always one
(electron transferred in the hydrogen half-reaction), so
temperature compensation is possible. Many industrial
ORP reactions, however, have a number of different
reactions occurring simultaneously. Often each reaction
has a different number of transferred electrons. There
fore, it would be impractical to devise a universal
temperature compensator.

The temperature effect is small but it should be
considered if the temperature is much above or below
25'C. The necessary correction will usually be less than
I mv per degree centigrade. This value varies with the
electrode being used, but it is fixed for any particular
electrode.

The last term in the above expression depends on
solution pH. Potential changes measured by the ORP
electrode will continue to vary with the redox ratio, but
the absolute potential will also vary with pH.

In industdal plants ORP is rarely applied to nice
clean reactions where the potentials can be estimated
easily. In sewage and paper pulp, for instance,
solutions contain a host of constituents that the reagent
oxidizes and reduces simultaneously. ORP relates to
the concentrations and activities of all participating
reactions. It frequently becomes necessary to determine
the control point expedmentally.

Temperature compensation is not used because the
compensation would be different for each reaction,
depending on the number of electrons transferred and
the temperature coefficient of EO. Examine again the
general equation for ORP potential with the symbols
which comprised 59.2 @ 25'C

Electrodes of this type can be used for the ditect
determination of potentiometric titration of a solution
containing the anions of the sparingly soluble salt
forming the coating on the electrode

The third type of metallic electrode consists of an
inert metal in contact with a solution containing both
the oxidized and reduced states of an oxidation
reduction system.

Ideally, the inert metal electrode in a well-mixed
oxidation-reduction system serves only to acquire the
electrochemical potential of electrons, depending on the
prevailing redox equilibdum in solution. The metal
donates and accepts electrons and otherwise does not
participate in the oxidation-reduction reaction. The
particular metal used is relatively unimportant as long
as it is sufficiently noble. Platinum and gold are the
most common ORP electrodes.

An example would be platinum in contact with a
solution of ferric-ferrous ions. Electrodes of this
type are used for potentiometric oxidation-reduction
titrations, and for the direct measurement of the
oxidizing or reducing intensity of solutions.

• Equipment
Equipment for ORP measurement compares closely

to that for pH measurement. The reference electrodes
can be identical, but a noble-metal electrode replaces
the glass pH electrode. The potential is measured in
millivolts. Temperature compensation is not used. The
signal from the ORP electrodes must be fed into an
amplifier with high-input impedance.

The sleeve junction calomel reference electrode is
recommended for many applications since it provides
an easily cleaned junction with fast response.

If chloride ion interferes with the oxidation-reduction
system, the quartz-junction calomel electrode with salt
bridge and chloride-free filling solution should be used
as the reference.
• Other Considerations

If one or both of the half-reactions involve hydrogen
ions, then ORP measurement becomes pH dependent.
Consider the following half-reaction which occurs in
the reduction of hexavalent chromate.

COO1.2659.91 L-3



Operation
• Preparation

If day-to-day relative potential values are to be
compared, the pH meter must be standardized to the
same starting point. This can be accomplished by
shorting the meter glass and reference inputs and
adjusting the STANDARDIZE control until zero milli
volts is displayed, using the "absolute millivolt" mode
or setting the potential to some arbitrary value when
the electrodes are reading the potential in a repeatable
standard solution.

Ideally, a noble-metal ORP electrode will respond
rapidly to the electrochemical potential established by
the redox equilibrium. The rate of electron transfer
across the metal's surface, however, depends on the
state of the surface. Some reports indicate that elec
trode poisoning can reduce the exchange to one
percent of its maximum value.

The platinum surface may absorb organic com
pounds and can be poisoned to a degree by cyanides
and sulfides. However, in most process control appli
cations the setpoint is fixed to maintain an excess of
oxidant to ensure destruction of these compounds. In
any case, if poisoning is suspected, the electrode can
be restored by following proper cleaning procedures.
Recommended cleaning procedures include immersion
in chromic acid, aqua regia, or nitric acid, or scrub
bing with a fine cleansing powder.
• Checking the System

Since ORP is a characteristic measure of redox
equilibrium, it should not require standardization or
calibration. The measured potential is absolute in a
sense. Yet, frequently, it is desirable to check systems
for proper operation and electrode poisoning.

Solutions of known potential can be developed by
saturating buffer solutions with quinhydrone. The
reaction is such that the measured potential will vary
only as the solution pH and temperature (see Table
II). Procedure is as follows:
l. Saturate buffer with quinhydrone. Make up fresh

for each test. Quinhydrone is not readily soluble,
so a few crystals stirred into the buffer is suffi
cient. Solution will be amber colored.

2. Clean platinum eleclrode.
3. Place platinum and reference electrodes in

quinhydrone buffer solution and measure
potential and temperature. Measured potential
will generally be well within ± 10 mv of
theoretical value.

Table II
ORP of Quinhydrone Solutions, mV

pH 4 pH 7
Temp'C 20 25 30 20 25 30

Reference
Ag/AgCI +268 + 263 +258 +92 +86 + 79
Calomel +233 + 218 +213 +47 + 41 +34

cxxn2659.91 L-4

• Sample and Calculations
The actual sample potential measurement consists

only of immersing the electrode tips into the sample
and recording the potential versus the reference
electrode (e.g., E vs. SCE).

In most industrial reactions the oxidation-reduction
potential will be controlled at a point that ensures
excess of one reactant. This, in turn, ensures that the
reaction will go to completion. The ORP measured by
an instrument can be estimated by the following rules.

I. Write out the reactions.
2. Determine the equivalence potential.
3. Subtract the reference potential.
The actual magnitude of the measured value (E) of

any particular oxidation-reduction system will depend
on all the constants of that system (EO, n, E' the
voltage of the reference electrode being used to
complete the cell) and on the concentrations of the
oxidant and the reductant. Therefore, in any reversible
oxidation-reduction system, the measured value, E, or
the calculated value, Eh' is a function of the concen
trations of the oxidant and the reductant. Regardless of
the initial magnitude of the measured oxidation-reduc
tion potential, E, or the calculated potential, Eh' both
E and Eh of a given system will become more positive
when the concentration of the oxidant relative to the
reductant increases (oxidizing intensity becomes
greater). Conversely, the values of E and Eh will
become more negative with the concentration of the
reductant increases relative to the oxidant (reducing
intensity becomes greater).

The actual potential measured is the difference
between that of the noble-metal electrode and the
reference electrode. Potentials referenced to the hydro
gen electrode, are commonly designated Eh.

Instrument manfuacturers, however, normally supply
the silver-silver chloride or calomel eleclrodes for ORP
measurement (see Table I). Then the ORP potential,
measured by the amplifier is

E (OR?) = Eh - E' (reference).

Instrument makers have traditionally used the Euro
pean convention for polarity of oxidation-reduction
potentials since this corresponds with the measured
potentials. Thermodynamically, this means that the
oxidation-reduction reaction is written as a red'uction.
For example, consider OR? measurement of a
standard solution of chlorine in water, using AgiAgCI
reference electrode.

OR? = En - E ' (reference)
= EO (chlorine) - E ' (reference)
= + U5v - (+O.I99v)

The OR? meter will read + I.I5IV.



1.35V

(Fe3 +) (Ce~ -)

(Fe2 - (Ce3- )

Applications
• General

Use of an "electrode of the third type" (noble metal
in oxidation-reduction system) is essential for the detec
tion of the equivalence point in numerous potentio
metric oxidation-reduction titrations. This method of
analysis involves the determination of a reducing agent
by titration with an oxidizing agent of known concen
tration or vice versa. This type of reaction is usually
characterized by a large change in the Eh (or E) of the
solution at the equivalence point. Because of this,
potentiometric oxidation~reduction titrations are among
the most accurate methods of chemical analyses. Some
examples are: titration of iodine with thiosulfate,
titration of manganous ions with permanganate,
titration of cyanide ions with hypochlorite, and
titration of ferrous ions with ceric solutions. Other
important uses of this electrode are in the manufacture
of bleach, treatment of industrial wastes and in study
ing biological systems.
• Titrations

Suppose ferrous iron (Fe2 + ) is titrated with ceric
ammonium nitrate solution.

Ce4 + + e- = Ce3 + E7= 1.61V
Fe3 + + e- = Fe2 + EQ=0.77V

Ce4 + + Fe2 + = Ce3 + + Fe3 + E7 - E~= + 0.84
At the start of the titration no ceric ions are in

solution. The potential of a platinum sensing electrode
(referenced to that of hydrogen at 25'C) is

(Fe3 +)
Eh2 = E? + 59.2 log (Fe2 +) (6)

When ceric ions are added to the solution, the ratio
of ferric to ferrous iron increases. Equation 6 indicates
that the potential sensed by the electrode will increase
by 59.2 millivolts at 25'C for every decade increase in
redox ratio until the equivalence point is reached.

At this point, the titration involves both the ferrous
ferric ion equilibrium and the eeric-cercus ion
equilibrium. The potential of the latter equilibrium is,
at 25'C,

(Ce4 +)
Ehl E? + 59.2 log (Ce3 +) (7)

At the equivalence point Eh I = Eh2 = Eeq and

(Ce3 +) = (Fe3 + ), (Ce4 +) = (Fe2 + ).
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Adding Equations 6 and 7

2Eeq = Ell + ES - 59.2 log

E7 + EQ
Eeq = 2

This relationship shows that the equivalence potential
is a function only of the EO values of the half-reactions
involved. If the addition of ceric ion in the above
example is continued, the potential will increase toward
E7, reaching it when the ratio (Ce" -) ! (Ce) - ) equals
one. Near the equivalence point there is a large change
in potential for small increments of added titrant: thus,
an ORP titration curve is similar to an acid-base
titration curve. Some examples of redox titrations are
given in Table III.

• Specific Applications
Applications for ORP measurement are not as

widespread as for pH, but several reasonably standard
applications exist where ORP measurement and control
can be very useful. Some of these applications, inClude:

- Oxidation of cyanide and chromate wastes
- Bleaching of pulp
- Manufacture of bleach
- Water pollution
- Reduction of chromate wastes

I. Oxidation of cyanide wastes
While metal-plating and metal-treating industries

produce the largest amount of cyanide waste, other
industries use cyanide compounds as intermediates.
Oxidation converts the toxic cyanides to harmless
compounds. Typically, chlorine gas is the oxidant.

The process is usually carried out in two steps:
- Oxidation to cyanate ion OCN-
- Further oxidation to carbon dioxide and nitrogen.

In the first step caustic or lime is added to make the
cyanide-bearing waste alkaline to a pH of 9 to 10. An
acid solution would release deadly cyanide gas. There
fore, the system generally incorporates pH control. The
first stage reactions are:

Minus
OCN- +H20+2e- =CN- +20H-ES= -(-0,97V)

2.32
Net Reaction
CI2 + CN - + 20H - = 2CI - + OCN - + H20

The ORP at the equivalence point, using a silver
-silver chloride reference electrode, would be
represented by:

E7 + E2 ,1.35 - 0.97
Eeq = 2 - E = 2 (0,199)

= - 0,009 V vs Ag/AgO



Table III
Titrations with Metal Electrodes

Substance Metal Supporting Electrolyte End Point
Determined Titrant Elect. Procedure or Remarks (E vs. SeE)
Ag+ l- Ag 001 M HN03 +0'02V
AS04

3 - Ag + Ag Maintain at pH 9

Au3 + Ascorbic PI pH '.S- 3. 50·C "E Max
Acid

B,- Ag+ Ag 0.01M HN03 + O. 195V
CI- Ag+ Ag 0.01M HN03 + 0.270V
C'20t As3+ PI 20% H2SO4 tl.E Max
Cu2 + Cr2 ... Hg·(Ag 5M He!. deaerate w/C02 - 0.1V

Tipped in Hg)
+ ,.09VFe2 + Mn04- PI 0.2 - 1M H2SO4

C'207= PI 0.5M H2SO4 6E Max
Fe (CNIS4- C'207= Pt 7% HCI. 50·C AE Max

Halide Mix Ag + Ag O.01M HN03: contg 5% w/v
Ba (N0312

6E MaxH2S03· S02 Mn04- Pt 0.5M H2S04. Add excess std
Mn04 - . then excess 1- and
Back·Titrate

1- Ag+ Ag 0.01M HN03 + O. ,02V
Mn04- Pt 0.1·0.25M H2SO4 + 1.0V

Mercaptans Ale Ag Solv: 13.7g NaOAc·3H20 + 6 ml S = 1st break
0.01M glaCIal HOAC + 500 ml MeOH dil (Not accurate)
Ag+ to one liter with CSHS Deaerate Mercaptan

with N2 2nd break
Mn2 + Mn04- PI Add acid soln of sample to 250 ml + 0.53V

fresh sat'd Na4P207 sotn. Adjust
to pH 5·7 and titrate

S= Ag + Ag
+ 0.3 to 0.5VSb5 + B,03 - Pt To sample in 5% Hel add excess

Ti3 + , then immed. 3 dps 3'% CuS04
Stir + Titrate

SCN - Ag + Ag 0.0' M HN03 Contg Ba (N0312 + 0.2tV
Ti4 + Cr2 + Hg·(Ag 2M H2S04 deaerate w/C02 - 0.30V

Tipped in Hgi
+ 0.05V (V2 + _ V3 + )V Mn04- Pt 1M H2S04 in Jones Reductor
+0.44V (V3+ _V5+)
+'.1V(V4 +_v5+ 1

2n2 + K4Fe (CNIS PI pH 2-3. Add 3·4 drops 1 %
K3Fe (CNIS

The second step in cyanide oxidation takes place at a
controlled pH in the 7-8 range. The reactions are:

CI2+2e- =2CI

2C02+N2+2H20+6e- =2CNO- +40H-

The net reaction is:
3Cl2 + 20CN - + 40H - = 6Cl - + 2C02 + N2 + 2H20

2. ReduCfion of chromafe wasfe
Metal·plating and treating industries are also one of

the largest producers of chromate bearing wastes.
Chromate reduction, like cyanide oxidation, requires
pH control. In the first step the pH is lowered and
controlled at about 2 to 2.5. Sulphur dioxide is
commonly used as the reductant. The reactions are:
Cr207= + l4H + + 6e - = 2Cr3 + + 7H20

S04+4H+ +2e- =H2S03+H20
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The overall reaction is:

Cr20 7' + 2H + + 3H2S03 =2Cr3 + + 3S04 = +4H20
In the second part of the process the waste liquors

are neutralized to a pH level of 7 to 8. At this pH the
chromic ion precipiates as a sludge, and is sent to
clarifiers for ultimate disposal or recovery.

3. Bleaching pulp
The pulp and paper industry uses a number of oxi

dizing agents, usually based on chlorine, for bleaching
pulp. Many of these applications also incorporate pH
control. Since a variety of organic compounds are
oxidized, il is not possible to write exact equations for
the pulp·bleaching process.

However, excess reagent is often used to ensure
completion of the reaction. Therefore, the OR? will
again tend toward the standard potential of the added
reactant. Again, the solution pH affects the absolute
OR? value.
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Conclusion

In order to interpret the results of an ORP
measurement correctly, a thorough understanding of
the principles is required. In some cases the ORP
value may be fairly specific and in other cases the net
reaction value does not provide conclusive results as
to the dominant reaction.

The use of metallic electrodes does provide expand
ed use of the pH meter for this important tool of an
analysis. Direct measurements indica-tes quantitative
determination of ions and the oxidizing or reducing
strength while tit rations also provide indirect analyses
and increased accuracy.

ORP measurements are widely used for many
different applications and this report has discussed
only a general approach.EO - E' is the standard voltage of the whole system

and is approximately 453 millivolts if a calomel
reference is used.

T is the absolute temperature (rC + 273.16)
A buffer saturated with quinhydrone may be used to

calibrate the system. If a buffer close to the pH of the
sample is used, the salt effect in this system is
minimized (see Table II).

The quinhydrone system is not usable above pH 8.5
due to the dissociation of hydroquinone. It is also not
necessary at high pH since HF is dissociated and the
F + ions do not strongly attack glass.

The presence of strong oxidants or reductants will
interfere. For best results, samples should be held at
constant temperature. Solutions of high salt or acid
content can also cause errors.

E = EO -E' - 0.1984T pH

Eh = 699.4 - 59.16 pH (at 25°C)

4. pH of hydrogen fluoride sO/lIIions
Fluoride concentrations. greater than 10 - 6M in acid

solutions. will allack the glass electrode. The greater
the concentration, the greater the severity of the allack.
One method of determining pH in hydrogen fluoride
acidic solutions is by indirect measurement with a
metallic electrode.

The oxidation-reduction potential (ORP) of a solu
tion containing quinhydrone is pH-dependent. There
fore, if no interfering substances, such as strong
oxidants or reductants are present. the pH of the test
solution can be measured by first saturating it with
quinhydrone then measuring the pH with a metallic
electrode and a reference electrode. The Beckman gold
thimble and the HF resistant calomel electrodes, in
phenolic resin bodies, are specifically designed for this
and are not allacked by HF.

These HF-resistant electrodes cannot be used directly
to measure pH. but rather, quinhydrone must first be
added to the solution to establish a reversible and
measurable redox couple.

To make a measurement of pH, the solution is satur
ated, or nearly so, with quinhydrone. This establishes
an equimolar mixture of quinone and hydroquinone
and the potential of this redox couple is expressed
in mV by:

where E is the observed potential in millivolts

The potential of this half-cell is measured by dipping
a clean gold electrode into the solution which has been
saturated with quinhydrone. The voltage, in millivolts
at all temperatures and including the reference
electrode potential, will be given by

00012659.91 L-7
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SECTION 3.0 EMERGENCY RESPONSE/CONTINGENCY PLAN

This section describes contingencies and emergency planning procedures to be implemented at
the site. This plan is compatible with local, state, and federal disaster and emergency
management plans as appropriate.

3.1 PREEMERGENCY PLANNING

During the site briefings held periodically, all employees will be trained in and reminded of
provisions of the emergency response plan, communication systems, and routes to the IAAP
Health Clinic and Burlington Medical Center. Table 3-1 identifies the hazardous conditions
associated with specific site activities.

TABLE 3-1 EMERGENCY RECOGNITION/CONTROL MEASURES

Hazard

Injury

Fire/Explosion

Spill

Air Release

Specific Condition/Location

SWMU Sampling Location

Generator or van electrical fire

Purge or decontamination
water is spilled

Volatiles escape from wellhead

Prevention/Control

Described at Table 5-2

Fire extinguisher

Sorbent materials,
berms, or dikes

Back off upwind and
allow the well to vent

3.2 PERSONNEL ROLES AND LINES OF AUTHORITY

The field Project Manager has primary responsibility for responding to and correcting emergency
situations. This includes taking appropriate measures to ensure the safety of site personnel and
the public. Possible actions may involve calling for ambulance transport of injured personnel
to the IAAP Health Clinic or to the Burlington Medical Center. He is additionally responsible
for ensuring that appropriate security authorities have been notified, and follow-up reports
completed. The HSO may be called upon to act on the behalf of the FTM, and will direct
responses to any medical emergency.

3.3 EMERGENCY RECOGNITION/PREVENTION

Table 5-2 provides a listing of chemical and physical hazards by site. Hazards as a direct result
of site activities are discussed in Section 5.3 and listed in Table 3-1 as are prevention and control
techniques/mechanisms. Personnel will be familiar with techniques of hazard recognition from
preassignment training and site specific briefings. The HSO is responsible for ensuring that
prevention devices or equipment are available to personnel.
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3.4 EVACUATION ROUTES/PROCEDURES

In the event of an emergency that necessitates an evacuation of an exclusion zone, the following
procedure will be implemented.

Personnel will be expected to withdraw to a safe distance (l00 ft.) until re-entry is allowable or
an authorized individual, either the FTM or HSO, provides further instructions.

3.5 EMERGENCY EQUIPMENT

The following emergency equipment will be immediately available on each field team's truck:

• First aid kit;

• Fire extinguisher (A, B, and C);

• Eye wash;

• Sorbent material; and,

• Shovel.

3.6 EMERGENCY CONTACT/NOTIFICATION SYSTEM

The following list provides names and telephone numbers for emergency contact personnel. In
the event of a medical emergency, personnel will take direction from the HSO and notify the
appropriate emergency organization. In the event of a fire or spill, the site supervisor will notify
the appropriate IAAP organization. Site work will normally be conducted during IAAP duty
hours. However, if work is to be performed during non-duty hours or on weekends, the HSO
will make special arrangements with the IAAP emergency organizations to accommodate this
situation. Team leaders will be briefed on these arrangements.

Organization

In-plant ambulance
In-plant police
In-plant fire
Burlington Medical Center
IAAP Health Clinic
USATHAMA-SES Branch

(Mr. William Hansen)
Health & Safety Advisor

(Chris Marlowe)

3.7 EMERGENCY MEDICAL TREATMENT PROCEDURES

Telephone No.
or Extension No.

17
7414 or 7912

17
(319) 753-3011
7222 or 7830

(301) 671-4811

(703) 968-0900

Any person who becomes ill or injured must be provided medical treatment as quickly as
possible. The buddy system will be used at all times and three-person tearns are planned for
all sample events. The uninjured team members are responsible for using their first-aid training
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to assist the injured person(s). If the injury or illness is minor, first aid should be administered
prior to transport. If the patient's condition is serious, first aid should be administered while
awaiting an ambulance or paramedics. All injuries and illnesses must be reported to the Project
Manager as soon as possible.

Patient(s) being transported to a clinic or hospital for treatment should be escorted by a team
member who is able to give information on the chemical(s) to which the patient may have been
exposed.

3.8 FIRE OR EXPLOSION

In the event of a fire or explosion, the base security and fire department should be summoned
immediately. Upon their arrival, the Field Team Manager or designated alternate will advise
the fire commander of the location, nature, and identification of the hazardous materials on site.

If safe to do so, site personnel may:

• Use fire extinguishing equipment available on site to control or extinguish the
fire; and,

• Remove or isolate flammable or other hazardous materials that may contribute
to the fire.

3.9 SPILLS OR LEAKS

In the event of a spill or leak, site personnel will:

•

•
•

•

00012659.91

Inform the Project Manager immediately;

Locate the source of the spillage and stop the flow if it can be done safely;

Notify the IAAP security office; and,

Begin containment and recovery of the spilled materials if it can be done safely.
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SECTION 4.0 SPILL CONTAINMENT PROGRAM

The procedures defined in this section comprise the spill containment program in place for
activities at the IAAP.

00012659.91

•
•

•

•

•

•

Notify IAAP Security, Safety and Environmental Offices.

All drums and containers used during the clean-up shall meet the appropriate
DOT, OSHA, and EPA regulations for the waste that they will contain.

Drums and containers containing purge water and sampling soil shall be
inspected and their integrity assured prior to being moved. Drum movement will
be performed by a subcontractor,· hired specifically for this task, who is
responsible for providing the proper equipment and trained operators.

Operations on site will be organized so as to minimize the amount of drum or
container movement.

The drum movement contractor will be responsible for containing any spill
during drum movement. The contractor will provide containment equipment
(absorbent, pillows, etc.) to contain and isolate the volume of an entire drum.

Fire extinguishing equipment that complies with 29 CFR Part 1910-Subpart 1 shall
be available and ready for use to control fires.
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SECTION 5.0 WORK AREAS

5.1 HISTORICAL OVERVIEW OF IAAP

IAAP is a Government-Owned Contractor..()perated (GOCO) installation under the command
of the U.s. Army Armament, Munitions, and Chemical Command (AMCCOM), Rock Island,
Illinois. The current operating contractor, since 1951, is Mason and Hanger/Silas Mason
Company. From 1942 to 1946, the operating contractor was Day and Zimmerman and from 1946
to 1951, the facility was government operated.

IAAP is located in Middletown, Iowa, approximately 10 miles west of Burlington, Iowa, and is
comprised of approximately 19,000 acres (Figure 5-1). Prior to acquisition by the U.S.
Government in 1940, the area consisted of farmland and small settlements. Construction of the
Iowa Ordnance Plant began in 1941 and was completed in 1942. The installation has remained
in operation, with varying degrees of activity, since 1941. The name of the installation was
changed to IAAP in 1963.

The principal mission of IAAP is Load, Assemble, and Pack (LAP) operations dealing with a
variety of conventional ammunition and fusing systems. LAP lines were operated at high
production rates during the periods of 1941 to 1945, and 1949 to 1952. Varying rates of
munitions production have occurred from 1952 to the present. A portion of the installation, Line
1, was modified and operated by the U.S. Atomic Energy Commission (AEC) from 1947 to 1975.
No radioactivity was detected on Line 1 dUring the initial field visit, however readings above
normal background were detected at Site 30 and Site 3.

Munitions production and renovation operations at IAAP have resulted in the discharge of
wastewaters containing explosives and explosives by-products to surface water systems,
including holding ponds and impoundments. Other potential contamination sources resulted
from disposal operations, to include explosiVes burning and detonation, and plating waste
landfilling. Potential contaminants in groundwater, surface water, soil, and sediment matrices
consists primarily of 2,4,6-trinitrotoluene (246TNT), cydotrimethylenetrlnitramine (RDX), and
related compounds used as precursors dUring the manufacturing process or resulting from
degradation of primary explosives.

Forty-three separate sites at IAAP were originally looked at during the SI stage. These sites are
briefly described below. Figure 5-2 notes the approximate locations of these sites.

Specific sampling locations are found in maps in the Field Sampling Plan. All sampling locations
for this RI/FS are located outside buildings. No confined spaces will be entered dUring this
investigation.
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FIGURE 5-1 AREA LOCATION OF IAAP
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FIGURE 5-2 APPROXIMATE SITE LOCATIONS
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LINE 1 (IAAP-1)

The Line 1 production facility is approxiInately 1700 feet by 4900 feet encompassing an area of
approxiInately 914 acres, situated in the northeast portion if IAAP. This facility was constructed
in 1941 and was in operation from late 1941 until September 1945.

From 1948 to June 1975, this line was operated by the Atomic Energy Commission as the
Burlington AEC/ERDA Plant. During this period, boratol and boracitol were used. This line
is currently a missile warhead, cartridge and grenade load, assemble and pack (LAP) facility. The
principal feedstocks are TNT, composition B, PBX and RDX. Additional wastes include LX-14,
octal, sump scrap, explosive contaminated carbon, acetone, xylene, explosive contaminated
solvents, 1,1,1-trichloroethane, stoddard solvent, methyl ethyl ketone and toluene.

LINE 2 (IAAP-2)

Line 2 is a production line lOcated in the central part of IAAP. It is in an area of approxiInately
141 acres encompassed by a security fence. Line 2 was constructed in 1941 and was in operation
from late 1941 until 1947. The site was dormant from 1947 until 1949. Currently it is used as a
conventional LAP facility for heavy artillery projectiles and shaped charges. TNT, composition
Band RDX are the principal explosives used. Additional wastes include sump scrap, explosive
contaminated carbon, toluene, acetone and xylene.

LINE 3 (IAAP-3)

Line 3 is a production line located in central IAAP. Its dimensions are approxiInately 1550 feet
by 4180 feet encompassing an area of 149 acres. It is surrounded by a security fence. Line 3 was
constructed in 1941 and operated until 1945. It was dormant from 1945 to 1949. Presently it is
a conventional LAP facility for heavy artillery projectiles and also a metal (brass) treatment
facility. Metal plating may have occurred on this line in the past. Wastes generated at this site
include TNT, RDX, composition B, sump scrap, and explosive contaminated carbon.

LINE 3A (IAAP-4)

Line 3A is a production line located in western IAAP. It is a trapezoidal shaped area of
approximately 119 acres encompassed by a security fence. The production facility was
constructed in 1941 and operated from 1943 to 1945, and again from 1949 to present. Line 3A
is a LAP facility for artillery ammunition. TNT, RDX, and composition B are used to fill 155mm
artillery rounds. Additional wastes have included sump scrap and explosive contaminated
carbon.

LINE 4A AND 4B (IAAP-S)

Lines 4A and 4B are situated in north-eentral IAAP. Both lines are included in a larger area
encompassed by a security fence. Line 4A dimensions are approximately 900 feet by 1000 feet
covering an approxiInate area of 21 acres. Line 4B diInensions are approximately 700 feet by
1000 feet covering an area of approxiInately 16 acres. Both lines were constructed in 1941 as
component assembly facilities. Line 4A operated from 1942 to 1945 and again from 1982 to
present. Line 4B operated from 1941 to 1945 and again from 1962 to present.
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Line 4A is currently a detonator production area. The primary materials related to production
ofdetonators include the following: lead azide, lead styphnate, tetracent, RDX, barium nitrate,
and antimony sulfide.

Materials introduced dUring the treatment process of wastewater include: acetic acid, sodium
sulfate, sodium nitrite, and sodium hydroxide.

Wastewaters are treated in tanks at Line 4A which are addressed in the RCRA Part B Permit
Application as a hazardous waste treatment unit

Line 4B is still an active assembly facility of components manufactured elsewhere. In the late
1960s, Line 4B was leased to Missile Command for missile assembly with warheads loaded on
Line 2. Hazardous wastes included TNT, RDX, composition B, and lacquer thinner.

LINE SA AND SB UAANi)

Lines SA and 5B are situated in north-centrallAAP. Both lines are included in a larger area
encompassed by a security fence. Line SA dimensions are approximately 1200 feet by 1200 feet
encompassing an area of approximately 33 acres. Line 5B dimensions are 1200 feet by 1500 feet
occupying an area of approximately 141 acres. Both lines were constructed in 1941, operated
from 1942-1945 and again from 1949-present. Both lines currently are component lines for the
pelletizing and assembly of explosive components. TNT and RDX are the principal explosives
used on these lines. Other wastes include acetone and stoddard solvent.

LINE 6 (IAAP-7l

Line 6 is an approximately 3O-acre site located near the center of lAAP. Dimensions of the
facility are approximately 800 feet by 1600 feet. Line 6 was constructed in 1941. The facility has
been used on a limited basis to produce detonators, but has not been in operation since 1981.
Materials related to the production of detonators includes: lead azide, lead styphnate, tetracene,
RDX, barium nitrate, and antimony sulfide.

Prior to 1981, wastewaters were treated in unlined, gravel-filled pits for pH adjustment prior to
discharge to the surface drainage system. Use of these pits has been discontinued.

LINE 7· (IAAP·8)

Line 7 is an approximate 9-acre site located in the central part of lAAP. Its dimensions are
. approximately 500 feet by 800 feet. It is situated within a larger area encompassed by a security

fence. The facility was constructed in 1941 and became inactive in 1970. Formerly, Line 7 was
a fuse and blank LAP facility. TNT, RDX, and composition B were the primary materials used.

LINE 8 (IAAP-9)

Past activities at Line 8 encompassed an area of approximately 1200 feet by 2500 feet in central
IAAP. This line was constructed in 1941. It was used during World War II to produce Amatol
(NH. N03/TNTl. Under government contract after World War II, the Emergency Export
Company used the ammonium nitrate crystallization equipment to produce fertilizer for the
Marshal Plan. Crystallized material was transferred to Line 3 for blending with bentonite clay.
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Subsequent activities were fuse and rocket igniter LAP operations. This line is no longer used
and has been partially dismantled.

LINE 9 (IAAP-IO)

Line 9, situated in central IAAP, encompasses an area approximately 500 feet by BOO feet. It was
built in 1941. Line 9 was a component production facility during World War II. During the
Vietnam era, the line produced mines and mine fuses. Currently, the line is an ammunition LAP
facility. The principal explosives used are Composition B and PBX. Additional wastes include
sump scrap, acetone, xylene, lacquer thinner, and 1,1,1-trichloroethane.

LINE SOD (IAAP-ll)

Line BOO, located in central IAAP, measures approximately 450 feet by 1700 feet. It is
encompassed by security fence. Built in 1941, this line is used as an ammunition renovation and
metal treatment facility. Explosive filler is washed from projectiles and blank salute ammunition
is loaded. Composition B, TNT, and black powder are the principal components used on this
line. Additional wastes include sump scrap, contaminated carbon, acetone, xylene, and
1,1,1-trichloroethane.

Adjacent to Line BOO is a five-acre lagoon identified as the Line 800 Pink Water Lagoon. The
lagoon was dug in 1943 and used by Day and Zimmerman until 1945. It was reopened in 1951
by the present contractor. The lagoon received effluent wastewaters from Line BOO explosive and
metal cleaning operations. It also received sludges contaminated with heavy metals including
hexavalent chromium. Use of the lagoon ceased in 1970. There is no known discharge from the
lagoon to the creek. Dames and Moore completed an RI/FS in 1989, which is presently
undergoing review and comment.

EXPLOSIVE DISPOSAL AREA (IAAP-12)

The explosive disposal area (BDA) is located in the northeast part of IAAP approximately one
mile from the installation boundary. It is a secure area approximately 12 acres in size and
measuring 500 feet by 1000 feet. Open burning of explosive contaminated materials and flashing
of explosive contaminated metals takes place at the EDA in eight raised earthen burning pads.
Each pad is bermed on three sides to restrict the horizontal movement of metal projectiles.
Propellant, explosive and pyrotechnic (PEP) contaminated materials are burned or flashed at the

. EDA This unit is a RCRA regulated unit and is addressed in the RCRA Part B Permit
Application as a treatment unit. A complete list of wastes treated is given in that document.
For the purposes of this study, IAAP-12 will be used to refer to IAAP's easternmost burning pad.

INCENDIARY DISPOSAL AREA (IAAP-13)

Based upon the recollection of a former installation employee, incendiary material was possibly
buried in a small area east of Yard D during the mid 1940's and some demolition was done. The
former employee, now a consultant to lAAP, stated that the area was fenced and warning signs
were placed on the fence. The size of the area, which is believed to be small, cannot be
determined. Remains of the fence that was placed around the area were located and numerous
pits similar to other demolition pits were located in the area. A single length of fence consisting
of wood posts and several strands of barb wire exists in the vicinity near the possible area.
Based upon the recollection of a former installation employee, the operations were performed
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once or perhaps several times in the mid 1940's and some demolition was done. The wastes the
allegedly buried incendiary material are unknown, but may be similar to those found for lAAP
12 above.

BOXCAR UNLOADING AREA (IAAP-14)

Dunnage lumber from boxcars transporting materials on to the installation are unloaded at this
location. The boxcars at times transported boxes of explosives. Minute amounts of explosives
may have come into contact with the dunnage. The boxcar unloading area is located east of
Yard B. The area is approximately 300 feet by 3000 feet. It was operated from the 1940's to
present (although in recent years explosives have been transported primarily by trucks). Possible
minute amounts of TNT, RDX, and Composition B may have come into contact with the soil in
this area.

OLD FLY ASH WASTE PILE (IAAP·1S)

The fly ash waste generated by the Main Heating Plant and the 1-62 Heating Plant from the
1940's unti11976 was placed in this area. The old fly ash waste pile is located between Yards
E and 0 on the west side of Brush Creek measuring approximately 1000 feet by 2000 feet. The
fly ash probably contains copper, iron, zine, sulfur and minute amounts of other metals.

FORMER WASTEWATER IMPOUNDMENT OF BRUSH CREEK (IAAP 16)

Upper Brush Creek near Line 1 was used as an impoundment for process wastewater since 1948.
A concrete dam had been constructed containing the impoundment. The impoundment area
under conditions of normal precipitation measured approximately 250 feet wide by 700 feet in
length. This impoundment received untreated contaminated wash waters from operations at
Line 1. Considerable amounts of particulate material, much of which was explosives, were
deposited in the impoundment. This treatment method was discontinued and the dam and its
accumulated sediment were removed in 1957. Consequently, the stream eroded a channel
through the remaining sediments to a depth approximating its previous gradient. However,
significant quantities of explosives may remain in the sediments deposited during the operation
of the dam, and these sediments are subject to erosion and scour during periods of high stream
flow. Explosive wastes including TNT, composition B, cydotol, PBX, barium, and other materials
were discharged to this impoundment. Dames and Moore completed an RIfFS for this area in
1989, which is currently undergoing review and comment.

PESTICIDE PIT <tAAP-l71

This pit is situated in central lAAP, located west of Building 500-30-6. It was for treatment and
disposal of residual amounts of pesticides and herbicides from 1968 to 1974. Dimensions of the
pit are 8 feet square by 2-3 feet deep. It is lined with plastic and filled with crushed limestone.
Lindane, heptachlor, DDT, strychine and 2,4,5-T were among the materials disposed of in the
pit.

POSSIBLE DEMOLITION SITE (South of Yard G) (IAAP-18)

. The demolition of ammunition items apparently was performed at this site during the1940's and
possibly into the early 1950's. There are no records to confirm this activity or the items treated
by demolition. The demolition area was apparently located south of Plant Road K directly
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across the road from the Pistol Range. The dimensions are unknown. Specification of wastes
is unknown.

CONTAMINATED CLOTHING LAUNDRY (IAAP-19)

The installation laundry washes coveralls, underwear, and towels used by production and
maintenance workers. A minute amount of explosives may be present on coveralls worn by
workers in areas where explosiVes are present. The laundry is in Building No. 500-125 which
is located north of the Main Heating Plant, Building No. 500-139 and west of Line 6 on Plant
Road A. Laundry operations have occurred from the 1940's through the present. Building No.
500-125 measures 51 feet by 82 feet. The laundry wash water is discharged into the main sewage
treatment plant sanitary sewer system and may contain minute amounts of TNT, RDX,

. Composition B, black powder and PBX-028O.

INERT DISPOSAL AREA (IAAP-20)

The inert disposal area is comprised of the sanitary landfill, a metal salvage operation and a
storage area for blue sludge removed during the clean-up of a waste treatment lagoon. The inert
disposal area is located near the center of lAAP on an approximately 10-acre site.

The inert landfill has been used as a sanitary landfill since the installation opened in 1941
receiving materials such as plastic, tin cans, scrap lumber, waxed cardboard, and
installation-generated household and cafeteria garbage. The average annual quantity of materials
placed in the landfill has beenestirnated at 3,170 tons. From November 1980 until October 1983,
a portion of Trench 5 also received other wastes such as ash from the incineration of open
burning of explosives and explosive contaminated waste, the contaminated waste, the
contaminated waste processor, and the explosive waste incinerator. Trench 5 was filled and
closed in accordance with IAAP standard procedures for closure of a sanitary landfill.
Subsequently, a closure plan and post-dosure plan for that portion of trench 5 used from
November 1980 until October 1983, containing the ash, has been prepared, approved and
implemented in accordance with RCRA standards.

Adjoining the landfill is a scrap metal storage area.. This area stores scrap metal until sufficient
quantities are available for rail shipment. All metals are flashed in one of the on-site incinerators
or in the open burning area at the EDA to remove explosive residues prior to storage.

DEMOLITION AREA (lAAP-21)

The Demolition Area, where open detonation is conducted, is located on approximately 10 acres
of land in the southwest portion of the installation. The area consists of an open field with 12
shallow craters. .

Open detonation of ammunition reject items is required for items that cannot be processed or
disposed of safely in any other manner. These are larger caliber ammunition items that cannot
be safely dismantled or disassembled for the removal of the explosive filler. In addition, there
is no containment vessel available for the detonation of large caliber ammunition items. They
cannot be safely treated by incineration. All metals and collectable residues remaining after a
detonation episode will be collected and treated in the contaminated waste processor to remove
any remaining explosive contamination. The metals will be sold as salvage materiaL This unit
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is a RCRA regulated unit and is addressed in the RCRA Part B Permit Application as a treatment
unit. [On disk) - See Attachment 9 for a list of wastes treated.

UNIDENTIFIED SUBSTANCE (OIL-BASED) WASTE SITE (IAAP-22)

An unidentified oil-base substance thought to be road surfacing oil was discovered on 16 July
1986. The substance covers an area 20 feet by 20 feet at a depth of less than 12 inches. The site
is located northwest of Yard 0 along the south side of the railroad running track approximately
150 yards west of Plant Road 1.

DEACTIVATION FURNACE (IAAP-23)

The deactivation furnace (OF) is located near the demolition area in the southwestern portion
of the plant. The facility has been in use since 1971; however, the DF facility is used only when
required, and recent requirements have been limited. DImensions of the DF are 98 feet by 26
feet. The adjoining air pollution control system measures 20 feet by 27 feet. Thedeactivation
furnace is used to demilitarize small explosive loaded components such as detonators, primers,
and fuses: These materials are generated from non-specific plant production lines and include
excess and off-specification components. The principle of operation of the deactivation furnace
is to feed material to the furnace where it is thermally treated and transported by means of spiral
flights within the retort. The metal residue is ejected from the furnace discharge assembly and
salvaged. This unit is a RCRA regulated unit and is addressed in the RCRA Part B Permit
Application as a treatment unit. A complete list of wastes treated is given in Appendix J. [On
disk - Attachment 9].

CONTAMINATED WASTE PROCESSOR (IAAP-24)

The contaminated waste processor (CWP) is located in the explosive disposal area in the
northeast part of IAAP, approximately one mile from the installation boundary. The CWP is in
Building GB-199-2 whose dimensions are approximately 40 feet by 100 feet. The CWP will be
used to flash or burn materials which have come in contact with TNT or other energetic
substances. Such materials will include equipment, pipe, steel, empty cartridge cases, empty
projectiles, lumber, shipping cartons, wrapping paper, etc. The CWP has been used from 1982
through the present. On 4 October 1983, EPA exempted the CWP from RCRA requirements.
However, ash from the CWP may be TLCP toxic and must be managed as a hazardous waste.
Metal items are made available for sale as salvageable metals after flashing by fire.

EXPLOSIVE WASTE INCINERATOR (IAAP-2S)

The explosive waste incinerator (EWD is an incineration system designated to thermally treat
bulk propellant and explosive wastes generated during the process of manufacture and
assembly. The EWI is located in the northeast part of lAAP at the explosive disposal area in
Building BG-199-1. Dimensions of the EWI are 28 feet by 110 feet. The adjOining air pollution
control system measures 32 feet by 47 feet. Waste fed to the fumacemoves toward a flame by
means of spiral flights within the retort. Detonation or free-burning, depending on waste
characteristics, is initiated by the fumace flame.

The EWI treats explosive wastes, explosive contaminated carbon, sump scrap, and explosive
contaminated waste solvents. The resultant ash is collected and managed as a hazardous waste.
The EWI was operated on a trial basis from November 1981 to April 1982. This unit is a RCRA
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regulated unit and is addressed in the RCRA Part B Pennit Application as a treatment unit. [On
disk - A complete list of wastes treated is given in that document.]

SEWAGE TREATMENT PLANT/SLUDGE DRYING BEDS (IAAP·26)

This unit is located to east<entral IAAP. The wastewater influent consists of facility domestic
wastes, car wash rack wastes and X-ray film processing wastes, boiler blowdown waste from the
steam generating plant near Process Line 1, and blowdown from the oil fired heating plant near
Line 2 (when in use). The treatment facility consists of an imhoff tank, a trickling filter, two
secondary clarifiers, a chlorine contact chamber, and sludge drying beds. These facilities are
contained in an area approximately one acre in size. The discharge is monitored immediately
following the final treatment unit at Building No. 500-216-1 for NPDES compliance. Discharge
is to Brush Creek. Dried sludge is taken to the old Fly Ash Waste Pile (IAAP-15).

FLY ASH LANDFILL (IAAp·27')

This 9.5 acre landfill, located in west<entral IAAP northwest of Building No. 400-139, is
approximately 590feet by 708 feet. The landfill accepts only fly ash from the coal-fired heating
plants and as such may contain TCLP toxic materials. This landfill has operated from 1985
through the present. It is part of a group of sites which includes the runoff pond for the coal
storage pile located adjacent to the Main Heating Plant, Building No. 500-139. .

CONSTRUCTION DEBRIS LANDFILL (IAAP·28)

This three-acre landfill in central IAAP is located in a ravine northwest of Yard a between Plant
Road I and the south railroad running track. Wastes placed in the landfill include brick, stone,
and concrete. It has operated from the 1940's through the present.

SEWAGE TREATMENT PLANT/SLUDGE DRYING BED· LINE 3A (IAAP-29)

This unit is located in western IAAP. The wastewater influent consists of domestic wastes from
the Process Line 3A and blowdown water from the steam generating plant near Line 3A
(Building No. 3A.()2). The treatment facility consists of an imhoff tank, a trickling filter, a
secondary clarifier, a chlorine contact chamber, and a sludge drying bed. These facilities are
contained in an area approximately one-half acre in size. It has operated from 1943 to 1945 and
again from 1949 through the present. The discharge shall be monitored immediately follOWing
the final treatment unit at Building No. 500-216-2 for NPDES compliance. Discharge is to an
unnamed tributary of the Skunk River. Dried sludge is taken to the old Fly Ash Waste Pile

. (IAAP-15).

TEST FIRE (FS) AREA (IAAP 30)

The test fire (FS) area is used on a routine basis to perform static testing of warheads produced
at the IAAP.The test fire area has been in operation since the 1940s and was used for atomic
energy commission activities from 1948 until 1974. The test fire area measures approximately
4000 feet by 5000 feet and is characterized by hilly terrain which acts to prevent the horizontal
movement of sound waves. The nearest installation boundary is approximately one mile away
and the land adjoining the installation on the east side is agricultural. The test fire sites are
primarily grouped into three areas: the north test fire site consists of F.S.-9, F.S.-I0, F.s.~l1 and
F.5.-12; the south test fire site consists of F.S.-6 and F.5.-15; and the third area consists of F.S.-3,
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F.S.-4, and F.S.-5. F.S.-14 is counted independently of the other areas and F.5.-1 and F.5.-2 are
used for offices. In May, 1991, visits to this area resulted in readings up to 80 micro rem/hour
at the ground surface. Background readings were 8 micro rem/hour.

YARD B AMMUNmON BOX CHIPPER DISPOSAL PIT (IAAP-31)

The disposal pit is approximately 120 feet by 40 feet by 8 feet and is situated in the northeast
portion of IAAP just west of the EDA. The pit was used over a continuous three-month period
sometime between January 1972 and January 1975. During this period, residue from wooden
ammunition boxes, primarily90-millimeter cartridge boxes, was placed in the disposal pit after
shredding through the box chipper. The remains .of the former disposal pit could not be located
during an August 1990 site inspection; however, weathered remains of approximately two dozen
ammunition boxes were observed on the ground in the vicinity of the site. The specific wastes
disposed in the pit included shredded ammunition boxes that were treated with the wood
preservative and fungicide pentachlorophenol (PCP).

BURN CAGES (IAAP-32)

There are three bum cages located in the northeast portion of IAAP each of which is
approximately 60 feet by 30 feet. They were used between 9 January 1949 and 9 January 1982
for the burning of inert and explosives contaminated packaging waste. In addition, metal parts
flashing was also performed. The cages have since been removed. The inert and explosive
contaminated combustible packing materials were disposed of i.il the adjacent Bum Cage Ash
Landfill (IAAP-33). The flashed metal parts apparently were all salvaged.

BURN CAGE ASH DISPOSAL LANDFILL (IAAP-33)

This landfill is approximately 350 feet by 1250 feet and is situated in the northeast area of IAAP
in the EDA. The landfill was used from 9 January 1949 to 9 January 1982 and it accepted
residual ash generated from the Bum Cages (IAAP-32). The site has been covered with soil and
no vegetative stress was observed during an August 1990 visual site inspection. The residual
ash generated from the Bum Cage operations may contain trace amounts of heavy metals;
however, explosives other than minute residues should not be present due to thermal
destruction.

WEST BURN PADS (IAAP-34)

There are two bum pads with approximate individual dimensions of 50 feet by 15 feet located
in the northeast sector of IAAP in the EDA. Thes.e bum pads were used between 9 January 1949
and 9 January 1982 to flash exp!osives contaminated metal parts. These pads have been since
abandoned, although some metal parts, munition casings, and residual explosives staining on
the ground surface was observed during August 1990 visual site inspection. Based on the
operations performed at the bum pads, there may be some explosive residues and heavy metals
present.

WEST BURN PADS LANDFILL (IAAP-35)

This landfill is approximately 300 feet by 200 feet and is also located in the northeast section of
IAAP in the EDA. It was in use from 1950 to 1975 and received residues from the West Bum
Pads (IAAP-34). This landfill was closed and covered; however, exposed bricks on the east site
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were observed during the August 1990 visual site inspection. The specific wastes disposed in
this landfill included: sanitary and industrial refuse comprised of cafeteria waste, paper, wood,
metal cans, and aerosol cans, including residues from burning operations at the West Burn Pads
(IAAP-34). In addition, spent carbon and diatomaceous earth from the explosives wastewater
treatment process, previously burned at the Explosives Disposal Area OAAP-12) was also
disposed in this landfill. Leachate generated in this landfill could potentially migrate into
groundwater and a nearby stream. Potential wastes that may be encountered here include heavy
metals, explosive residues and various hydrocarbons.

NORTH BURN PADS (IAAP-36)

These two bum pads with approximate individual dimensioris of 50 feet by 20 feet are located
adjacent to the contaminated waste processor aAAP-24) in the northeast section of IAAP. Th~e
pads were used from 1968 to 1972 to burn lead azide and black poWder from Line 9 0AAP-I0).
During an August 1990 visual site inspection, the pads were observed to be covered with soil
except for a 2O-foot portion nearest the road. The southern pad is currently being used as a
refueling station with an above ground 275-gallon diesel fuel tank. The wastes which were
disposed in this area may include small amounts of residual lead. It is believed that with the
possible exception of some slight explosive residues, that all explosive materials weretherrnally
destroyed.

NORTH BURN PADS LANDBLL (IAAP~~

This landfill is approximately 250 feet by 125 feet and is situated in the EDA disposal area in the
northeast section of IAAP. The landfill was used from 1968 to 1972 and received residues from
the North Bum Pads OAAP-36). Presently, this site is closed and revegetated; however, small
areas and strips of sparse vegetation were observed during an August 1990 visual site inspection.
The waste disposed of in this landfill included detonator cups and paper or wood ash which
were flashed at the North Burn Pads OAAP-36). Leachate generated in this landfill may migrate
to the groundwater.

BUILDING 600-86 SEPTIC SYSTEM (IAAP-38)

The septic tank and associated drain field were in use from 1941 to 1953. It is located in the
north central portion of IAAP, west of Lines 5A and 5B OAAP-6). Standard drinking and waste.
water analyses were performed in this bUilding as well as titrations of primer mixes of lead
azide which were killed with eerie ammonium nitrate. The waste titration solutions were
transferred to the Explosive Disposal Area OAAP-12). Primarily, sanitary waste water weilt to
the septic tank and was subsequently discharged to the subsurface drain field.

FIRE TRAINING PIT (IAAP-39)

The Fire Training Pit was a burn pit used for fire-fighter training from 9 January 1981 to 9
January 1987. It was approximately 40 feet by 16 feet by 2 feet deep and was located in the
northeast area of IAAP in the EDA. Fire fighter training was accomplished by placing 55-gallon
drums of solvent or fuel in the pit, setting them ablaze, and then extinguishing the fire by the
trainees. Generally, waste solvents were used until 1984, and fuels were used until 1987.

.Currently, based on an August 1990 visual site inspection, there are dark brown stained bare
areas and a petroleum odor in the unlined pit As a result of past practices, the potential
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contaminants of concern include various petroleum hydrocarbons and aromatics that could
rapidly migrate in the subsurface soil and impact on the groundwater.

ROUNDHOUSE TRANSFORMER STORAGE AREA (IAAP-40)

During the early years of use, transformers were stored at the west side of Yard A in an area
approximately 200 feet by 40 feet. Presently, the site is at the center of the yard, and its size is
approximately 60 feet by 40 feet. This area has been in use since 1940. Transformers containing
pentachlorobiphenyls (PCBs) are stored on the site awaiting reuse or disposal. During the
August 1990 visual sight inspection, approximately 47 transformers were found at the site. Two
relatively minor spills, totalling less than approximately four ounces, were also noted. All
transformers stored in the area were labeled with green tags identifying dielectric fluid as
containing less than 50 parts per million (ppm) of PCBs. Even though no wastes were disposed
of in this area, there is the potential for soil contamination by PCBs.

LINE 3A POND (IAAP-41)

A man-made lagoon, partially above ground, and approximately 60 feet by 30 feet by 8 feet deep
is located in the western area of IAAP just east of Line 3A (lAAP-4). It was used for a
continuous six-month increment during the early 1950s. Casings for SOO-pound bombs were
processed by submersion into a sulfuric-hydrochloric acid bath that was then followed by a
chromic add bath for a final rinse. It is believed that approximately 15,000 gallons of spent
sulfuric and hydrochloric add was disposed in the pond and treated with sodium hydrOXide.
The chromic acid rinse was not taken to the pond when the operation was completed. Based
on these past operational practices, it is expected that neutralized salts containing sulfates and
chlorides, which are very mobile in soil, may be found in high concentrations in this area.
During the August 1990 visual site inspection, no remains or evidence of the lagoon could be
located; the suspected lagoon location is covered with natural vegetation. During the May 1991
visual inspection, a former employee confirmed the approximate location of the add bath and
estimated the location where the treated add would have flowed through a road culvert to reach
the pond. No evidence of the pond was found

ABANDONED COAL STORAGE YARD (IAAP-42)

The abandoned coal storage yard is apprOXimately 3 acres and is located in the north central area
of lAAP, north of Line 1 (IAAP-I). From 1950 to 1968 the site was actively used to store coal
for the line 1 heating plant. In 1968 when coal was no longer used, the remaining coal in
storage was abandoned in place. This coal has since become unusable, and the site has been
abandoned. Vegetative stress adjacent to the yard was observed during the August 1990 visual
site inspection. The specific waste to be found is weathered coal, and this implies potentially
elevated solid concentrations of iron, sulfates, and various adds which can be released to the
soil, groundwater, and nearby surface water.

FLY ASH DISPOSAL AREA IAAP (IAAP-43)

The fly ash disposal area is approximately 5 acres in size and is centrally located in IAAP west
of Line 6 (IAAP-7) and Line 9 (lAAP-10). It was used in the 1940s to early 1950s for waste fly
ash disposal. The abandoned waste site is presently covered by natural vegetation, and no
vegetative stress was observed during the August 1990 visual site inspection. It is expected that
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the disposed material should be stable with low levels of heavy metal contaminants and little
potential for migration to groundwater.

5.2 HAZARD RISK ANALYSIS

The evaluation of hazards is based upon a knowledge of the site's background presented in
Section 5.1, and anticipated risks posed by the specific operations. The following subsections
describe each task/operation in terms of the specific hazards associated with it and the specific
sites to which they apply. In addition, the protective measures to be implemented during
completion of those operations are also identified.

Table 5.1, Hazard Risk Index, provides a matrix of the categories of hazard severity versus the
probability of encountering that hazard. This is a .reference table which is med to rank site
specific hazard risks, and forms the basis for the following tables. Table 5-2, Physical Hazards
of Concern, provides a list of physical hazards and shows to which SWMUs these hazards are
applicable. Physical examination of the SWMUs indicates that most hazards are present at all
SWMUs, with SWMUs 4, 7, 21, 23, and 27 presenting additional electrical and exposure hazards.
Table 5.3, Ranking of lAAP Hazard Risk Index, is a matrix where each potential hazard is placed
in a hazard severity category and the correct probability range is assigned. Table 5-3 also lists
the appropriate hazard risk index numbers taken from Table 5-1.

Prevention

•

•

•

•

•

lXX)t2659.91

Back strain can be prevented by employing proper lifting and bailing techniques.
Heavy equipment, such as pumps and generators, should by only lifted with the
legs, preferably using two personnel (AppendixN).

Slipping on wet surfaces can be reduced by placing all purged water in drums fer
removal. Also, boots with good tread must be worn and personnel be alert to the
areas where they are walking to decrease the chance of slipping.

Ground fault interrupters will be used in the absence of properly grounded
circuitry or when pumps are used around wet conditions. Electrical extension
cords will be protected or guarded from damage (e.g., cuts from other machinery)
and be maintained in good condition. More detailed guidance may be found in
Appendix M.

Heat stress will be minimized by making coolers of drinking water available in
each van and by insuring work crews take frequent rest breaks to cool themselves
down. Team leaders will be responsible for insuring crew members take their
temperature frequently with a disposable paper thermometer and taking them to
the clinic if their temperature is above normal, 98.6° F. The HSO will instruct
workers to recognize the symptoms of heat stress. See Appendix N for more
detailed information. .

Tick bites and the potential for Lyme disease will be minimized by using full
length clothing and tick repellent. Detailed procedures that will be followed are
in Appendix J.
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• Snake bites will be reduced by wearing steel-toed boots and'being careful to
watch your step in potential snake areas. If bitten, the crew member will be kept
calm and immobile while the other team members transport him to the clinic that
will provide ambulance transport to the Burlington Medical Center where
anticvenom is available.

• Eye and face protection will be worn as appropriate to prevent water splashing
into eyes.

• To minimize exposure to volatiles when the well head is initially opened, an
organic vapor analyzer (OVA) will be placed near the opening to monitor organic
levels. The breathing zone will also be monitored. The action levels on the
instruments will be chosen before site work begins, and are outlined in this HASP
in Section 9.3. To prevent contact with contaminated groundwater, or product
material, adequate protective equipment will be provided.

Table 5-3 is applicable to work on all 43 SWMUs. Whenever the tasks are performed, the hazard
severity and probability have been evaluated as relatively within the guidelines of Figure 5-1,
Hazard Risk Index. The tasks covered by this table include all the sampling tasks and all the
work during the time frame of this plan.

5.3 DRILLING AND UXO SAFETY

Phase I of the RI/FS will include no monitoring well installations. Phase II of the RI/FS may
include monitoring well installations depending on the results of the Phase I sampling and
screening.

Phas,e I work will, however, include the use of a Geoprobe (RECON Multimedia Sampling
System) to do subsurface soil sampling, soil/gas surveying, and piezometer installation.

Specific Health and Safety issues pertaining to the Geoprobe can be found in the subcontractor's
Health and Safety plan which is appended to this plan (Appendix S). JAYCOR's HASP.for the
Iowa site will have precedence over any conflicting supplemental information provided by the
Geoprobe HASP. SOPs for Geoprobe subsurface sampling, soil/gas surveying, and piezometer
installation may be found in the QAPjP in Appendix G.

Included within this section is preliminary information (See Appendix Q, Drilling Safety, and
Appendix R, UXO Safety) discussing UXO and drilling concerns associated with
Boring/Monitoring well installation.

Further information will be provided as attachments to this document and the QAPjP from
drilling and UXO subcontractors before beginning Phase II field work if any well installation is
warranted. As of this date USATHAMA's UXO technical support group will provide UXO
support to JAYCOR's efforts at IAAP during the RI/FS.
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Table 5.2 Physical Hazards of Concern

HAZARD OESCRIPI10N
PREVENTIONIMONITORlNG APPUCABLE

TEaiNlQUES SWMUS

Back Pain Lifting Samples or Pumps Use Proper Lifting Techniques All

Slips/Falls Slipping on Wet Surfaces Wear Boors With Good Tread All

Elecnical Using Pumps or Generators Use Properly·Grounded 4. 7, 21.
in Wet Environments Equipment 23. & 27

Heat Stress Hot Wea"'er Causes Take Frequent Breaks All
Abnormal Stress Monitor Body Temperature

Lyme Disease Tick BileS Can Be Infectious Addressed in Appendix J All

Poison Snakes Wear Boors (Section 10.3 All
Snake Bite May Be Encountered for Emergency Medical Care)

Exposure May Occur When Well Use OVA Meter· Back 4. 7. 21.
to vapors Head is Initially Opened off & Allow to Vent 23. &27

Water splashing May Occur During Use Face Shields 4, 7. 21.
in eyes Sampling 23. & 27

Table 5-3 Ranking of IAAP Hazard Risk Index

HAZARD
HAZARD CATEGORY PROBABIUTY RISK

INDEX

Back Pain m 0 14

Slips/Falls m 0 14

Heat Slress m C 11

Lyme Disease m C II

Snake Bite m 0 14

Elecnical· m 0 14

Exposure to vapors when U! C II
well head initially opened

Water splashing in eyes U! C II
during sampling

00012659.91
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5.4 CHEMICAL HAZARDS

The following is a brief description of the typical chemical contaminants that may be
encountered on site, which includes a description of the chemical, its health hazards, fire and
explosion hazards, first aid requirements, and recommended protective clothing. Appendix I
contains MSDSs or equivalents for sampling and monitoring support materials, such as
preservatives that are brought onto the site.

Arsenic

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Barium

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

00012659.91

Silver-gray or tin-white, brittle, odorless solid.

Ulcerations of nasal septum. Respiratory and dermal irritation.

.Flush or wash contaminated skin or eyes immediately. If large amounts
of the material is inhaled, move victim to fresh air. Get medical attention
immediately.

Non-eombustible solid in bulk form, but a slight explosive hazard in the
form of dust when exposed to flame.

Butyl, Neoprene

An alkaline earth metal, yellowish-white, slightly lustrous lumps,.
somewhat malleable, very easily oxidized.

Inhalation may be harmful (contact may cause burns to skin and eyes).
Fire may produce irritating or poisonous gases.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

May ignite itself if exposed to air, or moisture and may re-ignite after fire
is extinguished. Cylinders may explode in heat of fire.

CPE, PYA
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Cadmium Compound

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Chromium

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Silver-white, blue-tinged, lustrous metal, easily cut with a knife. Slowly
oxidized by moist air, insoluble in water, does not react with alkalies.
Cadmium and its salts are highly toxic.

Poisonous if swallowed or dust is inhaled. Fire may produce irritating or
poisonous gases.

Flush eyes with water, wash skin with soap and water. If large amounts
of cadmium compounds are inhaled, move victim to fresh air. Perform
artificial respiration if breathing has stopped. Keep victim warm and
quiet. Get medical attention immediately.

Some of these materials may burn, but none ignite readily.

Butyl, Neoprene, PVC, Rubber, Nitrite/PVC, Nitrile, CPE

Steel-gray, lustrous metal, takes a high polish, attacked by caustic alkalies,
not oxidized by air.

Skin and lung irritant, oral ingestion may cause severe irritation of the
gastrointestinal tract, circulatory shock, and renal damage.

Flush contaminated eyes with copious amounts of water, wash skin with
soap and water. If large amounts of chromium are inhaled, move victim
to fresh air. If breathing has stopped, perform artificial respiration. Keep
victim warm and quiet. Get medical attention immediately.

Dust is a moderate fire hazard.

Neoprene

Copper Nitrate Solution

.Description:

Health Hazards:

00012659.91

A blue crystalline solid dissolved in water, used in medium and as an
insecticide. Toxic oxides of nitrogen are produced in fires involving this
material.

May cause burns to skin or eyes, vapors or dust may be irritating, fire
may produce irritating or poisonous gases.
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First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

DDT

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Flush skin or eyes with running water for at least 15 minutes, remove
contaminated clothing. Move victim to fresh air. Get medical attention
immediately.

May ignite other combustible materials. Reaction with fuels may be
violent.

PVC, Neoprene

A colorless to white crystalline solid, wettable powder, or water
emulsifiable liquid, used as a pesticide.

Irritating to skin and eyes, if swallowed will cause nausea, vomiting,
headache, or loss of consciousness.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Combustible, poisonous gases are produced in fire. Toxic and irritating
gases may be generated. Melts and burns.

Viton, Butyl

2,4-DNT and 2,6-DNT

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

00012659.91

Yellow to red. solid or yellow heated liquid, liquid solidifies, solid and
liquid sink in water.

Poisonous if swallowed or if skin is exposed, will bum skin and eyes, if
swallowed will cause nausea, vomiting, or loss of consciousness.

Flush eyes with copious amounts of water, wash skin with soap and
water. Get medical help immediately. If inhaled, move victim to fresh air
and get medical attention for methemoglobinemia.

Combustible, fire may produce poisonous gases, containers may explode
in fire.

CPE, PVA
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Heptachlor

Description:

Health Hazards:

First Aid: .

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Lead

Description:

Health Hazards:

First Aid:

Recommended
Protective
Clothing:

Lindane

Description:

Health Hazards:

First Aid:

00012659.91

A white to light tan waxy looking solid, used as an insecticide, non
combustible, insoluble in water.

Poisonous if swallowed or inhaled, irritating to skin or eves, will cause
nausea and vomiting if swallowed and headache or loss of consciousness
if inhaled.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clot!ling. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Not flammable. Irritating gases may be produced when heated, hydrogen
chloride fumes may form in fire.

Viton, Butyl

Bluish-white, silvery, gray metal, highly lustrous when freshly cut, very
soft and malleable, easily melted, attacked by pure water, resistant to tap
water.

Poisonous if swallowed or inhaled, fire may produce irritating or
poisonous gases.

Remove contaminated clothing at site, flush eyes with running water,
move victim to fresh air, get medical attention immediately.

Butyl, Neoprene, Nitrite, Nitrite/PVC, PVC, Rubber

A white to yellow liquid dissolved in a liquid carrier, a water emulsifiable
liquid, used as a pesticide.

Poisonous, may be fatal if inhaled, swallowed or absorbed through skin,
may burn skin and eyes, fire may produce irritating or poisonous gases.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
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Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Mercury

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

victim to fresh air. If breathing has stopped, perform artificial respiration,
Keep victim warm and quiet. Get medical attention immediately.

These materials may burn but do not ignite readily. Cylinders may
explode in heat of fire.

Viton

Silver-white, heavy, odorless liquid.

Cough, chest pains, fatigue, weakness, eye and dermal irritation.

Flush or wash contaminated skin or eyes immediately. Seek immediate
help if inhaled or ingested.

Non-eombustible liquid.

Butyl, Neoprene

Methyl Ethyl Ketone (MEK)

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:
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A colorless, fairly volatile liquid, with a pleasant, pungent odor, used as
a solvent and for production of wax, moderately soluble in water.

Vapor is irritating to eyes, nose and throat, if inhaled will cause nausea,
vomiting, dizziness, difficult breathing, or loss of consciousness; liquid will
burn eyes.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Flammable, flashback along vapor trail may occur, vapor may explode if
ignited in an enclosed area.

Butyl
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Pentachlorophenol

Description:

Health Hazards:

FirSt Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

RDX

Description:

Health Hazard:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Selenium

Description:

Health Hazards:

c:xxn2659.91

A white crystalline solid, slightly soluble in water, used as a fungidde and
wood preservative.

Poisonous if swallowed or inhaled. Very toxic, causes lung, liver, and
kidney damage and contact dermatitis, acute poisoning due to inhalation,
visual damage.

Move victim to fresh air, remove and isolate contaminated clothing, flush
skin or eyes with running water, wash skin and hair with soap and
shampoo. Systemic poisoning: reduce elevated body temperature by
physical means.

Liquid must be moderately heated before ignition will occur, contact with
strong oxidizers may cause fires or explosions. Hydrogen chloride,
chlorinated phenols, and carbon monoxide may be released upon
decomposition.

Nitrile, PVC

A Class A high explosive, detonation occurs almost instantaneously and
is violent.

Does not appear markedly toxic.

Flush eyes with copious amounts of water, wash skin with soap and
water. Get medical help immediately. If inhaled, move victim to fresh air
and get medical attention for methemoglobinemia.

Dangerously explosive, do not fight fires in cargo areas, evacuate area-let
burn.

CPE, PVA

Colorless to red, odorless, crystalline solid.

Vomiting, nausea, convulsions, abdominal pain, eye and dermal irritation.
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First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Silver

Description:

Health· Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Strychnine Salt

Description: .

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:
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Flush or wash contaminated skin or eyes with copious amounts of water.
Seek immediate medical attention if inhaled or ingested.

Combustible solid.

Neoprene, PVC

White, lustrous solid.

Nasal, throat, and skin irritation; ulcerations.

Flush or wash contaminated area with water. Seek medical attention
immediately, especially if ingested or inhaled.

Non-eombustible solid, but flammable in the form of a dust or powder.

Viton, Butyl

Usually a white crystalline solid, soluble in water, toxic by ingestion, will
burn but not easily ignited, fire may produce irritating or poisonous gases.

Poisonous if swallowed, or inhalation of dust. Fire may produce toxic
oxides of nitrogen.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Some of these materials may bum but none of them ignite readily.

CPE,PVC
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2,4,5· T

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Toluene

Description:

Health Hazards:

First Aid:

. Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

00012659.91

A light tan solid, insoluble in water, used as a herbicide, defoliant, and
plant growth regulator.

Poisonous if swallowed, irritating to skin and eyes. Poisonous gases may
be produced in fire.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Combustible, toxic hydrogen chloride, and phosgene gases may be formed
during combustion.

Butyl, Neoprene, Nitrite, Viton, PVC

A clear colorless liquid with a characteristic aromatic odor, lighter than
water and insoluble in water, vapor is heavier than air, used in aviation
and automotive fuels and as a solvent.

Vapor is irritating to eyes, nose and throat, causes nausea, vomiting,
headache, dizziness, difficult breathing, or loss of consciousness. Liquid
is irritating to skin and eyes, if swallowed will cause nausea, vomiting or.
loss of consciousness.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Flammable, flashback may occur along vapor trail, vapor may explode if
ignited in an enclosed area, vapor is heavier than air and may travel a
considerable distance to a source of ignition and flashback. .

NBR, Viton, Viton/NEO
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l,l,l-Trichloroethane (TCEA)

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

A colorless liquid with a sweet-like odor, used as a solvent for fats, oils,
waxes, resins, etc.

Vapor is irritating to eyes nose and throat, causes dizziness or difficult
breathing, and may have a narcotic effect. Liquid is irritating to skin and
eyes and may cause nausea if swallowed.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air.. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Moderately flammable at high temperatures, poisonous gases produced
in fire.

Viton, PVA

Trinitrotoluene (TNT)

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Xylene

Description:

00012659.91

A Class A explosive, detonates almost instantaneously, detonation is
violent and may be initiated by sudden shock, high temperature or
combination of the two.

Contact may cause burns to skin and eyes, fire may produce poisonous
gases.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Dangerously explosive, do not fight fires in cargo areas, evacuate area and
let bum.

Nitrile/PVC, PVC

A clear colorless liquid with a characteristic aromatic odor, lighter than
water, insoluble in water, vapor is heavier than air, used as a solvent for
paints and adhesives and to make other chemicals.
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Health Hazards:

First Aid:

Fire/Explosion
Hazard:

Recommended
Protective
Clothing:

Zinc

Description:

Health Hazards:

First Aid:

Fire/Explosion
Hazard:

May be poisonous if inhaled or absorbed through skin, vapor may cause
dizziness or suffocation, liquid may irritate or burn skin and eyes, fire
may produce irritating or poisonous gases.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Flammable/combustible material, may be ignited by heat, sparks, or
flames, vapors may travel to a source of ignition and flashback, container
may explode in heat of fire. Vapor explosion hazard indoors, outdoors,
or in sewers.

Viton, PVA, NBR

Bluish-white, lustrous metal, stable in dry air, becomes covered with a
white coating of basic carbonate when exposed to moist air.

Exhalation of fumes may cause nausea and vomiting, contact may cause
irritation and bums to skin and eyes, fire may produce irritating or
poisonous gases.

Flush contaminated skin or eyes with copious amounts of water. Remove
contaminated clothing. If large amounts of this material are inhaled, move
victim to fresh air. If breathing has stopped, perform artificial respiration.
Keep victim warm and quiet. Get medical attention immediately.

Flammable/combustible material, may be ignited by heat, sparks, or
flames, may burn rapidly with flare-burning effect.

Appendix L, Occupational Exposure Limit Values, contains a list of threshold limit values (TLV)
and concentrations immediately dangerous to life or health (IDLH). These are listed by SWMU
for easy reference by workers. .

5.5 SITE HAZARD EVALUATIONS

Site hazard evaluations were done for each individual SWMU site at IAAP. Information for each
site includes site/waste characteristics, action levels, field activities, contaminants of concern, and
monitoring equipment to be used.
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OVERALL HAZARD EVALUATION

Several tasks will be conducted dUring the RI program, these are as follows:

1. Water level measurements 7. Borehole drilling/subsurface sampling
2. Groundwater sampling 8. Monitoring well installation/piezometer installation
3. Surface soil sampling 9. Geoprobe subsurface soil sampling
4. Sediment sampling 10. Geoprobe groundwater sampling
5. Soil gas monitoring/survey 11. Metals screening
6. Surface water sampling 12. Explosives screening

13. Fish tissue sampling

COMMENTS:

Analytical results from samples from the 1989 investigation indicated fairly widespread but low concentrations
of contaminants found the IAAP SWMU sites. As such, the overall hazard evaluation for the above tasks
proposed at IAAP is conSidered low. Level D protection will be the primary level of protection for all tasks at
the RI sites. Upgrade to Level C will be done as site conditions require it. PPE requirements for each task at
each site can be found in columns 3 and 4 on the following pages.



SITE/WASTE CHARACTERISTICS

Waste Type(s):

Liquid [X 1 Solid [ X 1 Sludge [ 1 Gas/Vapor [ X 1

Characteristic(s):

Flammable/ [ 1 Volatile [ 1 Corrosive [ 1 Acutely [ 1
Ignitable Toxic

Explosive [X 1 Reactive [ 1 Carcinogen [ X 1 Radioactive' [ ]

Other:

Physical Hazards:

Overhead [ 1 Confined' [ ] Below [X] Trip/Fall [ X 1
Space Grade

Puncture [ X 1 Bum [X] Cut [X 1 Splash [ X 1

Noise [X 1 Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D:02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 05 mg/m',other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m',
other ~ '

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particuiates > mg/m',
other ~ _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates > mg/m', other

'ReqUires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN FORM

SITE IAAP-Rl
LINE 1

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

3 Soil samples will be collected from locations selected based on
visual evidence <e.g. stressed vegetation, sumps, etc.). Samples will
be analyzed for metals and explosives.

4 & 6 Sediment and surface water samples will be collected from the
drainage pathway to the Brush Creek watershed.

lYPE

Intrusive

Non-jntrusivil

Intrusive

N9j@J9\rn#Vi!

Primary

ABCrg

Mil!;!ffl~

ABCl)

Mil!;!U!!!4

Contingency

ABGD

MOdifilid.................

ABCD

M§4lft!@

SCHEDULE

TBD

TBD

I

11

10

12

.Surface and subsurface screening for metals will be conducted on
samples from the sump behind Melt Building 1-05-1.

Groundwater screening using Geoprobe along the western
perimeter of the site.

Surface and subsurface screening for explosives will be conducted
behind Melt Building 1-05-01.

Intrusive

Non-Intrusive

(#~i'i

Non'Intrusive

llilrnli!viii
Non-Intrusive

ABCp

Mmtift\%t

ABCn

M§4lft!@

ABCjW

M94if1~

AB§D

Mm!!U~

ABGD

Mm!if!i.ld,

ABCp

Ml@lft!@

TBD

TBD

TBD

PERSONNEL
NAME

'}.91/IAAP~Rl

FIRM

30

RESPONSIBILITIES ON SITE



SITE IAAP-Rl
LINEl

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROTECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) 1YPE Primary . Contingency SCHEDULE

5 Soil gas surveys will be done at eight areas (solvent storage areas m~y§ ABC!Q AB!iiD TBD
and at UST areas).

Non-Intrusive M_~

M4tI!~.

1 & 2 Groundwater sample at one location. Intrusive ABCl> ABeD TBD

N9i'iari~y§ _m~ M!*!!n~

Intrusive ABCD ABCD

Non~Intrusive Modified Modified

Intrusive ABCD ABCD

Non4ntrusive Modified Modified

Intrusive ABCD ABeD

Non-Intrusive Modified Modified

PERSONNEL FIRM RESPONSIBILITIES ON SITE
NAME

0CKl12659.91/lAAP-Rl 5-31



SITE IAAP-Rl·
LINE 1

HEALTH AND SAFETY PLAN FORM
.

PROJECT DOCUMENT #00012659.91

mGHEST
OBSERVED WARNING

CONCENTRATION PEIlTLV I1DLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ""its ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media.) (spedfy) (sjoedfy) (spedfy) EXPOSURE POTENTIAL

Barium 12,000 (s) 0.5mg/m' 1100 mg/m' NE Upper respiratory irritation, NE
muscle spasm; slow pulse;
extrasystoles, hypokalatia, eye
Irritation, skin borns

Lead 400 (s) .15 mg/m' 7oomg/m' NE Weakness, insomnia, anorexia NE
weight loss, anemia, limp wrist,
abdominal pain, hypotension

Chromium 140 (s) 0.5 mg/m' NE NE HIstologic fibrosis of lungs NA

Copper 74 (s) 1 mg/m' NA NE Eye irritation, nausea, fever, NE
weakness

Zinc 804 (s) 1 mg/m' NE NE Nose/throat irritation, chest NE
pain

2,4,6-1NT 3.9 (s) 0.5 mg/m' .NE Respiratory irritation, skin NE
irritation, gastrointestinal
distress, deep red colored urine,
mnscle pain

.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK =Tanks SD =Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon



SITE IAAP-Rl
LINE 1

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

tfiGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ..its ppm or mg/m' ppm ormg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (s,..cify) (specify) EXPOSURE POTENTIAL

RDX 78 (s) 1.5 mgim' NA Central nervous system NE
dysfunctluon Induding
convulsions and coma

HMX 160 (s) Skin irrIlation NE

NA = Not Available NE = None Established U = Unknown

5 = Soil SW = Surface Waler T = Tailings F = Flyash TK = Tanks SO = Sediment
A= Air GW = Groundwater SL = Sludge 0= Drums L= Lagoon



SITE IAAP-Rl
LINE 1

.

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES . COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 1,2,3,4,5, Spedfy: ( ) Not Needed
Detector iO, 11, & HNU readings above 5ppm will require site

12 HNU evacuation
( ) 11.7 ev
( ) 10.2 ev
() 9.8 ev
() ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed
Type .

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( X ) Not Needed
Specify:



SITE/WASTE CHARACTERISTICS

Corrosive [ I

Carcinogen [ X I Radioactive* [ I

Trip/Fall [ X I

[ IAcutely
Toxic

Gas/Vapor [X I[ I

[ X.lBelow
Grade

Sludge

Reactive [ I

Volatile [ J

Confined* [ J
Space

Solid [X I

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [X J Cut [ X J Splash [ I

Noise [ I Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0,5 mg/m3, other' -----

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,

other '--

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.

00012659.91/IAAP-R2 5-35



SITE IAAP-R2
LINE 2

HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTIONTASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary . Contingency SCHEDULE

3

12

11

5

Collect surface soil samples to be analyzed for metals and
explosives.

Surface and subsurface soil screening for explosives at Silocation
02-55-05 area.

Surface and subsurface soil screening for metals at three areas.

Soil gas survey will be done at solvent storage area.

Intrusive

N'&relliU'U$ifii

fuli:!!ili¥!i
Non-Intrusive

11'\1i:!!$!Y!1
Non-Intrusive

[j,t@!~*ll

Non~lntrusive

ABCp

!!ltl:!Wfi!i1,t

ABCP

!!It§jJmm

ABCp

~!f'.¢d

ABCl:?

M~n¢d

AB!$D

~11n!a

ABCP

MM4!1n!a

ABCP

!!It§i:!iai!d

ABCD

!!It§i:!!flm

TBD

TBD

TBD

TBD

4 & 6 Surface water and sediment sampling done at six locations. Intrusive

N'&!iHlitl'ij~j(ii

ABCP

!!It§jJiam

ABep

Mli4ifilm

TBD

PERSONNEL
NAME

S9.91/lAAP-R2

FIRM

'-36

RESPONSIBILITIES ON SITE



SITE IAAP-R2
LINE 2

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ••its ppm or mg/ms ppm or mg/ms ppm ormg/ms OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Lead 170 kg/mg (5) .1 mg/ms 700mg/ms NE Weakness. insomnia, anorexia NE
weight loss, anemia, Urnp wrist,
abdominal pain, hypertension

Mercury 1.41 mg/kg (5) .05 mg/ms 28 mg/ms Cough, chest pain, dyspnea, NE
insomnia, Irritability, headache,
fatigue, weakness

Zinc 216 mg/kg (5) 5 mg/m' NA NE Nose, throat irritation, chest NE
pain

RDX .63 mg/kg (5) 1.5 mg/m' NA Centtal nervous system NE
dysfunction including
convulsions and coma

HMX 1.8 mg/kg (5) Skin irritation NE

.

NA = Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums 1. = Lagoon

00012659.91/lAAP-R2 5-37



SITE IAAP-R2
LINE 2

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necl!ssary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES . COMMENTS

Combustible 0-10% LEL No explosion hazard . ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen nOfII)al
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

. Photoionization 3, 4, 5, 6, Spl!cify: ( ) Not Needed
Detector 11, & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( i ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Spl!cify: ( X ) Not Needed
Type This will be
Type required during

. drilling

Other Spl!cify: ( ) Not Needed
Spl!cify: .

S9.91/1AAP-R2 --38



SITE/WASTE CHARACTERISTICS

COITosive [ I

Carcinogen [ X I Radioactive* [ 1

Gas/Vapor [X 1

[ I

Trip/Fall .[ X 1

Acutely
Toxic

[ I

[X IBelow
Grade

Sludge

Reactive [ I

Confined* [ I
Space

Volatile [ I

Solid [ X I

Waste Type(s):

Liquid [X I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [X I Cut [X I Splash [ X 1

Noise [ X I Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other_-'- _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional fonn and special approval from the Corporate Health Safety Group.

00012659.91/IAAP~R3 5-39



SITE IAAP-R3
LINE 3

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

I (attach additional sheets as necessary) lYPE Primary Contingency SCHEDULE

11 Subsurface and surface soH will be .screened in the vicinity of
Buildings 3-70-1 and 3-70-2 for metal contamination.

l'6t.Y'~

Non-Intrusive

ABC~

MQ'iOO,!Id

AB§D

M4«!~

TBD

1, 8, Groundwater screening using Geoprobe at 6 points at the site.
& 10

mm1#'\ig
Non-Intrusive

ABCl)

Mm~

AB(ilD

!\l4WUl&:

TBD

3

5

12

Surface soil samples will obtained at southern end of Building 3-10
to verify metal, explosive, and pesticide contaminants.

SoH gas survey at solvent storage area.

Surface and subsurface soH screening for explosives done around
melt buHding.

Intrusive

l&ilt\fIglt~Y'g

m{tI!~W-!

Non-Intrusive

mtgY'~

Non-Intrusive

ABCll

MtidlflM
, .,..,.., ,..'.

ABCll

!\l4WJil&:

ABCQ

M4«m~

AB!ilD

M!mlU!Id

ABeD

M:!mIfiiii:J

ABED

MbdlflM..............., , -.-.-.-.-.-.

I TBD

TBD

TBD

PERSONNEL
NAME

9.91/IAAP-R3

FIRM

·40

RESPONSIBIUTIES ON SITE



SITE IAAP-R3
LINE 3

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lflGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (Specify units ppm ormg/m' ppm ormg/m' ppm ormg/m' OFACUfE IONIZATION

CONTAMINANTS and ,media) (specifyl (specifyl (specify} EXPOSURE POTENTIAL

Barium 73.7 mg/kg (sw) 05 mg/m' . NE NA Upper respiratory irritation, NE
muscle spasm; slow pulse,
extrasystoles; hypokalen1a, eye
irritation; skin bums

Chromium 244 mg/kg (s) 0.5 mg/m' NE NA Histologic fibrosis of lungs NE

Copper 2000 mg/kg (s) 1 mg/m' NA Eye irritation, naUgea, fever, NE
weakness

Mercury 10 mg/kg (s) .05 mg/m' 28 mg/m' Cough, chest pain, dyspnea, NE
insomnia, irritability, headache,
fatigue, weakness

Zinc 5600 mg/kg (s) 5 mg/m' NE Nose, throat irritation, chest NE
pain

2,4,6-1NT 2600 mg/kg (s) 5 mg/m' Respiratory irritation, skin
irritation, gastroentestinal
distress, deep red colored urine

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge O=Drums L.= Lagoon



SITE IAAP-R3
LINE 3

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

illGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV mLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedfy ••its ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS .flnd medi.) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

HMX 21 mg/kg (s) 15 mg/m' NE Central nervous system
dysfunction including
convulsions and coma

ROX 58 mg/kg (s) Skin Irritation

.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge 0= Orums L = Lagoon

.



SITE IAAP-R3
LINE 3

HEALTH AND SAFETY·PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additiona' sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES . COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate .

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 1,3,5,8, Specify: ( ) Not Needed
Detector 10, 11, 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
() ev

Type HNIJ

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor . Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:



SITE/WASTE CHARACTERISTICS

Corrosive [X I

Carcinogen [ X I Radioactive* [ I

Gas/Vapor [X I

[ I

Trip/Fall [ X 1

Acutely
Toxic

[ I

[X 1Below
Grade

Sludge

Reactive [ I

Volatile [ 1

Confined* [ ]
Space

Solid [X I

Waste Type(s):

Liquid [ X I

Characteristic(s):

Flammable/ [ 1
. Ignitable

Explosive [X I

Other:

Physical Hazards: .

Overhead [ I

Puncture [ X I Burn [ X I Cut [X I Splash [X I

Noise [X I Other: -,- _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere ::'10% LEL, organic vapors above
background levels, particulates > 05 mg/m3, other~-,- _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires campletionof additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R4
LINE 3A

HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

PROJECT DOCUMENT #00012659.91

LEVEL OF PROfECTIONTASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

6

11

12

5

3

Collect surface water samples from ditch near Building 3A-7D-Ol
and within a sump. Samples will be analyzed for explosives and
metals.

Surface and subsurface screening for metals in soils will be
conducted on the sileo

Surface and subsurface screening for explosives.

Soil gas survey will be done at two solvent storage areas.

Surface soil sampling will be done for metals and explosives.

Intrusive

N6nHil'ti1l$iy¢

In!i'iiillj,ig

Non·lntrusive

mti'ii$.IV~

Non-Intrusive

U\ti'i1$ive

Non-Intrusive

Intrusive

N6n'iliiti1liily¢

ABC;g

~\iil,

ABeg

M{j!#f!!j!J .

ABCP

MQdiU~

ABcn

MQijili~

ABC;g

~\iil,

AB!1)D

.iU~

ABlifD

MQitili¢q

ABJ;;:D

M!!i1if!!j!J

AB(;:D

Modified

ABCD

MQitiUila

TBD

TBD

TBD

TBD

TBD

PERSONNEL
NAME

lXXJ12659.91/IAAP-R4

FIRM

5-45

RESPONSIBIUTIES ON SITE



SITE IAAP-R4
LINE 3A

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 11'00012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEurLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
. KNOWN (sp<dfy ••its ppm or mg/tn' ppln or mg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS "n4 media) (spedfy) (sl'edfyl (spedfy) EXPOSURE POTENTIAL

Cadmium 8.42 mg/kg (s) 0.2 mg/m' 50mg/m' NA Dyspnea, rough, light chest, NA
headache, chills, muscle ache,
diarrhea, vomit

Chromium 71.4 mg/kg (s) 0.5 mg/m' NE NA Histologic fibrosis of lungs NE

"

Copper 133 mg/kg (s) 1 mg/m' NA Eye irritation, nausea, fever, NE
weakness

Lead 400 mg/kg (s) .1 mg/m' 700 mg/m' NE Weakness, in90Jimia, anorexia NE
Weight loss, anemia, limp wrist,
abdominal pain, hypotension

Zinc 332 mg/kg (s) 5 mg/m' NE Nose, throat irritation, chest NE
pain

TNT 6600 mg/kg (s) 0.5 mg/m' NE Respiraiory krltalion, skin 10.5% V
irritation, gastrointestinal
distress, deep rolored urine

.

. NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L= Lagoon

W.91/IAAp·R4



SITE IAAP-R4
LINE 3A

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

ffiGHEST
OBSERVED WARNING

CONCENTRATION PEurLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify un.its ppm ormglm' ppm or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS lind media) (specify) (specify) (specify) EXPOSURE POTENTIAL

DNT 6.9 mg/kg (s) 1.5 mg/m' 200mg/m' Anorexia, cyanosis, anemia, U
.

jaundice .

RDX 210 mg/kg (s) 1.5 mg/m' NA Central nervous system NE
dysfunction Including
convulsions and coma

HMX 650 mg/kg (s) SkIn !rr\latlon NE

.

NA =Not Available NE =None Established U =Unknown

S =Soil SW =Surface Water T =Tailings F =F1yash TIC =Tanks SD =Sediment
A =Air GW =Groundwater SL =Sludge D =Drums L =Lagoon

00012659.91/IAAP-R4 5-47



SITE IAAP-R4
LINE 3A

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 1lJ.-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate .

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3, 5, 6, 11, Specify:
..

( ) Not Needed
Detector & 12

HNU HNU reading above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
() ev

Type HNll

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type .

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify: .

·9.91/IAAP~R4 48



SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X 1 Radioactive* [ 1

Trip/Fall [ X 1

[ 1Acutely
Toxic

Gas/Vapor [X 1[ 1

[X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined* [ 1
Space

Solid [X 1

Waste Type(s):

Liquid [ 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [ 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [X 1 Splash [ 1

Noise [ 1 Other: ~ _

. Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,

other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> . mg/m3

,
other --'-~__

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional fann and special approval from the Corporate Health Safety Group.

00012659.91!lAAP~R5 5-49



SITE IAAP-R5
LINES 4A &48

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

LEVEL OF PROfECTION

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) 1YPE Primary Contingency SCHEDULE

11

12

5

Surface and subsurface soil screening for metals along drainage
ditch and sump areas.

Surface and subsurface soil screening for explosives along drainage
ditch and at sump areas.

Soil gas surveys done at two solvent storage areas.

lJ:llffi$lWl

Non-Intrusive

lJ:llffi$lve

Non-Intrusive

ljjJi:\,i$!yi!

Non-Intrusive

A6CD

M!!!!Afe

ABCP

M~

ABCP

MimID!@

ABWD

M!X1lffl:@ .

ABGD

Ml'ldiffiid.-.....•.-,-.-...-.-..,.,..- .. -...

AB@D

~jJ!l@

1'8D

1'8D

1'8D

1 & 2 Groundwater sample of one existing well on-site.

4 & 6 Surface water and sediment samples taken at two locations.

Intrusive

NQ1WJijJrn$!Y(\

Intrusive

NQl'ifIlnrn$!Y(\

ABC:g

~ill~

ABCD

~

AB(i:lD

M@l!&1ia

ABWD

M@llfflia

1'8D

1'8D

PERSONNEL
NAME

9.91/1AAP-RS

FIRM
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SITE IAAP-R5
LINES 4A &4B

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lDGHEST
OBSERVEO WARNING

CONCENTRATION PEurLV IOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mglm' ppm ormglm' ppm or mglm' OF ACUTE IONIZATION

CONTAMINANTS and,m.edia) (specify) (specify) (specify) EXPOSURE POTENTIAL·

Lead 300 rng/kg (s) 0.1 rng/rn' 700mg/m' NE Weakness, insomnia, anorexia, NE
weight I""", anemia, llmp wrist,
abdonlmal pain, hypotension

Mercury .75 rng/kg (s) .1 rng/rn' 28mg/rn' Cough, chest pain, dyspnea, NE
insomnia, irrttibillty, headache,
fatigue, weakness

RDX 9.3 I1g/L (sw) 1.5 rng/rn' NA Central nervous system NE
dysfunction including
convulsions and coma

HMX 9111g/L (sw) Skin irritation NE

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

. .
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SITE IAAP-R5
LINES 4A & 4B

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen nonnal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: NotifyHSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 1, 2, 4, 5, 6, Specify: ( ) Not Needed
Detector 11, & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU
Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type

.

required during
.

drilling

Other Specify: ( ) Not Needed
Specify:
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SITE/WASTE CHARACTERISTICS

Corrosive [X I

Carcinogen [ X I Radioactive* [ I

Gas/Vapor [X I

[ I

Trip/Fall [ X I

Acutely
Toxic

[ I

[X IBelow
Grade

Sludge

Reactive [ I

Volatile [ I

Confined* [ I
Space

Solid [X I

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [X I Cut [X I Splash [ I

Noise [ I Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0 5 mg/m3, other__~ _

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other~ ~_~~_

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

"Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R6
LINES SA & SB

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROfECTION

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) lYPE Primary Contingency SCHEDULE

3

12

11

Collect surface soil samples to be analyzed for metals and
explosives.

Surface and subsurface screening for explosives in soil at 6 areas on
the site.

. Surface and subsurface screening for metals in soils at 8 areas on
site.

Intrusive

NQiWijiJrn~Vl\

Idlrn$IW

Non-Intrusive

mlrn~jt¢

Non-Intrusive

Intrusive

Non-Intrusive

Intrusive

Non-Intrusive

ABCp

~~

ABcn

M91!!ifWA

ABCP

M~fi!i!J

ABCD

Modified

ABCD

Modified

AB§D

MQUifi!i!J

ABI1)D

Modified

ABeD

M&aifieit

ABCD

Modified

ABCD

Modified

TBD

TBD

TBD

PERSONNEL
NAME

~9.91/lAAp·R6

FIRM
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SITE IAAP-R6
LINES SA & 58

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ."lits . ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (spuify) (specify) EXPOSURE POTENTIAL

BerylIium 2.6 mg/kg (5) .0000mg/m' 10mg/m' Respiratory symptoms, NA
weakness, fatigue, weightless

Cadium 32 mg/kg (5) .2 mg/m' 50mg/m' NA Dyss:.ea, rough, chest tight, NA
hea ches, chills, muscle aches,
nausea

Copper 65.7 mg/kg (5) 1 mg/m' NA Eye irritation, nausea, fever, NE
weakness

Lead 370 mg/kg (5) ..1 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia, NE
weightless, anemia. limp wrist.
abdominal pain. hypertension

Mercury .75 mg/kg (5) .1 mg/m' 28 mg/m' NE Cough. chest pain, dyspnea• NA
insomnia, irrltlbiltty, headache,
fatigue, weakness

Zinc 1360 mg/kg (5) 1 mg/m' NE NE Nose/throat irritation, chest NE
pain.

.

NA= Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Ayash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-R6
LINES 5A & 58

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659~91

lllGHEST
OBSERVED WARNING

CONCENTRATION PEIJTLV IOUf CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify Knits ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

DNB .35 mg/kg (s) . 1 mg/m' 200 mg/m' Cyanosis, anemia, dizziness, and 10:50
fatigue

ONT 1.7 mg/kg (s) 1.5 mg/m' 200 mg/m' Anoxia, cyanosis, anemia, U
ja'.ll'dlce

HMX 120 mg/kg (s) Skin irrttation NA

ROX 4.8 mg/kg (s) 1.5 mg/m' NA Central.nervoussystem NA
dysfunction including
convulsions and coma

lNB 1.5 mg/kg (s)

TNT 2500 mg/kg (s) .5 mg/m' NE Respiratory irritation, skin 10:59
Irritation. gaslroenlestinal
distress, deep red colored urine

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface. Water T = Tailings F = F1yash TK = Tanks SO '" Sediment
A= Air GW = Groundwater SL = Sludge 0= Drums L = Lagoon
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SITE IAAP-R6
LINES 5A & 58

HEALTH AND SAFETY PLAN
.

PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary. .

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Nol Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Nol Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3,11, & 12 Specify:
.

( ) Not Needed
Detector

HNU HNU reading above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector
.

Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Nol Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling
.

Other Specify: ( ) Not Needed
Specify:

•

COO12659.91/IAAP-R6 5-57



SITE/WASTE CHARACTERISTICS

Corrosive []

Carcinogen [ X ] Radioactive* [ ]

Trip/Fall [ X ]

[ ]Acutely
Toxic

Gas/Vapor [X][ ]

[X]Below
Grade

Sludge

Reactive [ ]

Volatile [ ]

Confined* [ ]
Space

Solid [X]

Waste Type(s):

Liquid [X]

Characteristic(s):

Flammable/ [ ]
Ignitable

Explosive [ ]

Other:

Physical Hazards:

Overhead [ ]

Puncture [ X ] Burn [ ] Cut [X] Splash IX]

Noise [X] Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other ~----_

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R7
LINE 6

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROfECTION

FIELD ACTlVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

11 Surface and subsurface screening for metals in soil at 5 areas on the
site.

Il\m#ii~

Non-Intrusive

ABCl)

M;_~

AB9D

~m~

TBD

1 & 2 Groundwater samples will be obtained from 18 monitor wells. Intrusive

Nlll¥J6ttl!$!,~

ABCIl

M;_~

AB~D

MDdIl'lilij.........' , '-' '.

TBD

3 Surface soil confirmation sampling for metals. Intrusive

N9!:\tm.¥~

Intrusive

Non-Intrusive

Intrusive

Non-Intrusive

ABCQ

M.~

ABCD

Modified

ABCD

Modified

ABeD

MQalfiiia

ABCD

Modified

ABCD

Modified

TBD

PERSONNEL
NAME

000126.59.91/lAAP~R7

FIRM
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SITE IAAP-R7
LINE 6

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

lDGHEST
OBSERVED WARNING

CONCENTRATION PElIfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedty ••its ppm ormg/m' ppm ormg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (spedty) (spedfy) (spedty) EXPOSURE POTENTIAL

Barium 1600 mg/kg (s) 0.5 mg/m' 1100 mg/m' NA Upper respiratory iIrltallon, NE
muscle spasm, slow pulse,
extrasystoles, hru;:kalenla, eye
iIrltatlon, skin urns

Chromium 466 mg/kg (s) 0.5 mg/m' NE Histologic fibrosis of lungs NE

Lead 820 mg/kg (s) .15 mg/m' Variable Weakness, insomnia, anorexia, NE
welghlloss, anemia, Ump wrlsl,
abdominal pain, hyperlenslon

Nickel 328 mg/kg (s) .015 mg/m' NE Headaches,. vertigo, nausea, NA
vomiting. epigastric pain, cough,
h~nea, cyanosis, weakness,
de tum, convulsions

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge 0= Drums L = Lagoon

.
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SITE IAAP-R7
LINE 6

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES COMMENTS
.

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<195%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 1, 2, 3, & Specify: ( ) Not Needed
Detector 11

HNU HNU reading above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Specify:
.

Other ( ) Not Needed
Specify:
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SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X 1 Radioactive* [ 1

Trip/Fall [ X 1

[ 1Acutely
Toxic

Gas/Vapor [X 1[ 1

[X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined* [ 1
Space

Solidi X1

Waste Type(s):

Liquid [X 1

Characteristic(s):

F1ammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [ X 1 Splash [X 1

Noise [ 1 Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%),unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other '-- _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporale Health Safety Group.

5-62



SITE IAAP-R8
LINE 7

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

12

3

6

11

Surface and SUbsurface screening for explosives in soils in 1
location on site.

Collect soil samples for PCB analysis outside of a transfonner pad
fence and confinnation samples for metals and explosives.

Collect a surface water sample from excavated sump, if available.

Surface and subsurface screening for metals in soils at four areas
on-site.

1il!~~Jl

Non-Intrusive

Intrusive

~9Atlilg¥Jl

Intrusive

N9A%lilml$Wi,l

1il~~Yi1

Non-Intrusive

Intrusive

Non-Intrusive

ABCm

M§!Jff!1il4

ABCQ

M§!J!ft1il4

ABCQ

M§i:!ffl~

ABC'll

M~filil4

ABCD

Modified

AB!+D

~!!'M:I

ABGD

~iftlil4

ABPD

Mllaifioo

ABeD

MlIaiJioo

ABCD

Modified

TBD

TBD

TBD

TBD

PERSONNEL
NAME

00012659.91/IAAP·R8

FIRM
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SITE IAAP-R8
LINE 7

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedfy Ilnits ppm ormg/m' ppm ormg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS lind media) (specify) (specify) (specify) EXPOSURE POTENTIAL

PCB 1260 2.06 mg/kg (s) .001 mg/m' 5 mg/m' Eye and sldn irritation, acne U
from derm.HUs

Tetryl 8.8 Ilg/L (sw) 15 mg/m' NE SenslllzaHon dermaHUs, itching. U
edema on nasal folds, cheeks,
and neck; anemia, cough,
headaches, Insomia, nausea

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D=Drums L = Lagoon
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SITE IAAP-R8
LINE 7

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify ·by task; Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK . ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X I Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X I Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3,6,11, & Specify: ( I Not Needed
Detector 12

HNU HNU readings above 5 ppm will require site
(Xl 11.7 ev evacuation.
( 110.2 ev
( 19.8 ev
( I ev

Type HNU

Flame Ionization Detector
.

Specify:
..

( X I Not Needed.
Type

Detector Tubes/Monitor Specify: ( X I Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X I Not Needed
Type This will be
Type required during

drilling

Other Specify: ( I Not Needed
Specify:
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SITE/WASTE CHARACTERISTICS

Corrosive . [ ]

Carcinogen [ X ] Radioactive* [ ]

Trip/Fall [ X ]

[ JAcutely
Toxic

Gas/Vapor [X][ ]

[X]Below
Grade

Sludge

Volatile [ ]

Reactive [ ]

Confined* [ ]
Space

Solid [X]

Waste Type(s):

Liquid [X]

Characteristic(s):

Flammable/ [ ]
Ignitable

Explosive [X]

Other:

Physical Hazards:

Overhead [ ]

Puncture [] Bum [ ] Cut [X] Splash [X]

Noise [ ] Other: _

.Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other -'- _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R9
LINES

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

3 Surface and subsurface soil sampling of Tank Farm and buildings. I#t~#¢

Non-Intrusive

ABCJ;'!

M~~

AB~D

M{@i~

TBD

4 & 6 Surface water and sediment sampling of a creek. Intrusive

NQiHI#~¥¢

ABCJ;'!

M~mi!!,

AB(:;D

Di~~

TBD

9

11

12

Subsurface soil sampling will be done with the Geoprobe.

Surface and subsurface screening for metals will be done at the
site.

Surface and subsurface screening for explosives will be done at the
site.

Intrusive

NQ!l¥IJ,lt#$IWl

I#lril$i~

Non-Intrusive

I#trilmir¢

Non-Intrusive

ABCQ

M~!~·

ABCP

M:99j~~

ABCli!

MQ4!Ul@.

ABeD

Ml!i'!jfitid

ABI2D

M!*!iff~

AB~D

M@ifU'd

TBD

TBD

TBD

PERSONNEL
NAME

00012659.91/IAAP·R9

FIRM
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SITE IAAP-R9
LINES

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PElITLV IOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedIY ••its ppm ormglm3 ppm or mglm3 ppm ormglm3 OF ACUTE IONIZATION

CONTAMINANTS ~media) (spedIY) (spedfyl (sredIY) EXPOSURE POTENTIAL

Cadmium 5.19 mg/kg (s) .2 mg/m3 50mg/m' NA Upper respiratory irrItalion, NA
muscle spasm. sldn bum

Copper 58.7 mg/kg (s) 1 mg/m' NE Eye irritation, nausea, fever, NE
weakness

Lead 570 mg/kg (s) .15 mg/m' 7oomg/m' NE Weakness, insomnia, anorexia, NE
weight Joss, anemia, Ump
wris~ sbdominal pain,
hypertension .

Mercury 1.3 mg/kg (s) 0.5 mg/m' 28 mg/m' NE Cough, chest pain, dyspnea, NE
insomnia, irrIlibUlty,
headache, fatigue, weakness

Zinc 568 mg/kg (5) 5 mg/m' NE Nose and throat irritation, NE
chest pain

DNT .6 llg/L (sw) 1.5 mg/m' 200 mg/m' Anoxia, cyanosis, anemia,
jaundice

NA= Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-R9
LINE 8

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC .

<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

.

Photoionization 3,4,6,9, Specify: ( ) Not Needed
Detector II, & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU .

Harne Ionization Detector 3 Specify: ( ) Not Needed
Type OVA

Detector Tubes/Monitor Specify: . ( X ) Not Needed
Type

. Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:
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SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X 1 Radioactive* [ 1

Trip/Fall [ X 1

[ 1Acutely
Toxic

Gas/Vapor [X 1[ 1

[X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined* [ 1
Space

Solid [X 1

Waste Type(s):

Liquid [ X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [X 1 Splash [X 1

Noise [ 1 Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
.background levels, particulates> 0.5 mg/m3

, other ..

• Level C: O2 <19.5% or·>25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other -

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomla-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other -----

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional fonn and special approval from the Corporate Health Safety Group.
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SITE IAAP-RIO
LlNE9

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

3 Collect sOil samples from locations around site for explosives and
metals.

Intrusive

N66:HJitfus1Y1i

ABC.m

~!gq

ABlfD

MiXllfilid

TBD

I

4 & 6 Collect surface water and sediment samples from excavated sump
pits, if available.

12 . Surface and subsurface screening in soils for explosives will be
done at four areas within the site.

Intrusive

Nliri'iI6:lP!§iV!i

mt~¥jj

Non-Intrusive

ABC.m

M§iljrni

ABC"Q

M§q!filM

ABeD

Mi@,!'igq

ABeD

Mi@lfili(j

TBD

TBD

11 Surface and subsurface screening in soils for metals will be done
within the site.

Imms1Yij

Non-Intrusive

ABCl;!

Mllalllgq

ABeD

MQiiliIllid

TBD

5 Soil gas surveys will be done at two areas at the site. lrilmll!Vli
Non-Intrusive

ABCP

~l$l.

ABeD

MQiillfilid

TBD

PERSONNEL
NAME

00012659.91/IAAP*R10

FIRM

5-71

RESPONSIBILmES ON SITE



SITE IAAP-Rl0
LINE 9

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEIITLV IOI.H CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mg/m' ppm ormg/m' ppm or mg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (spedfy) (specify) EXPOSURE POTENTIAL

Beryllium 101 mg/kg (s) .0005 mg/m' 10 mg/m' Respiratory symptoms, NA
weakness, fatigue, weight loss

Chromium 227 I1g/L (sw) 0.5 mg/m' NE Histologic fibrosis of lungs

Copper 106 mg/kg (s) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

I·
.1 mg/m' 700 mg/m' Weakness, lnsorrlnia.. anorexia,Lead 660 I1g/L (sw) NE NA

weight Joss, anemia. limp wrist,
abdominal pain, hypotension

Mercury 10 mg/kg (s) .1 mg/m' 28 mg/m' NE Cough, chest pain, dyspnea, NA
insomnia, lrritablilty,
headaches, fatigue, weakness

HMX 6.8 I1g/L (sw) SIdn irritation . NA

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D = Drums I. = Lagoon
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SITE IAAP-RIO
UNE9

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEIJI'LV IDLH CONCENTRATIO SYMPTOMSIEFFECTS PHOTO
KNOWN . (specify IInits ppm ormg/m' ppm ormg/m' N OF ACUTE IONIZATION

CONTAMINANTS lind media) (specify) (specify) ppm ormg/m' EXPOSURE POTENTIAL
(specify)

RDX 63 Ilg/L (sw) 1.5 mg/m' NA Central nervous system NA
dysfunction Including
convulsions and coma

TNB 1.7 Ilg/L (sw)

.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge D= Drums L = Lagoon

00012659.91/lAAP~Rl0 5-73



SITE IAAP-RIO
LINE 9·

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as nece.sary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2ev
( ) 9.8 ev
( ) ev

Type HNU

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify: .

...... ~·~659.91/IAAP·R10 5-74



SITE/WASTE CHARACTERISTICS

Corrosive [ J

Carcinogen [ X J Radioactive* [ 1

Trip/Fall [ X 1

[ 1

Gas/Vapor [X J

Acutely
Toxic

[ J

[ X JBelow
Grade

Sludge

Reactive [ J

Volatile [ J

Confined* [ 1
Space

. Solid [ X J

Waste Type(s):

Liquid [ J

Characteristic(s):

Flammable/ [ J
Ignitable

Explosive [X J

Other:

Physical Hazards:

Overhead [ J

Puncture [1 Bum [ X J Cut [ X 1 Splash [X 1

Noise [ J Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 0, <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: 0, <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,

other ~---_

• Level B: 0, <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other -----c'------

• Level A: 0,<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of ad.ditional form and special approval from the Corporate Health S<!fety Group.
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SITE IAAP-Rl1
LINE 800

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) 1YPE Primary Contingency SCHEDULE

11 Subsurface and surface soil screening for metals will occur on site. lrittiiiilVQ

Non-Intrusive

ABC~

Ml14m~

AB@D

M~I~

TBD

3 & 8 Surface and subsurface soil samples will be obtained around
transformer pad to be analyzed for PCBs and pesticides.

12 Subsurface and surface soil screening for explosives will occur on
site.

lntruslVe

Non-Intrusive

!iiti¥~w~

Non-Intrusive

ABCll!

~.~

ABC'g

MWU'I®l,

AB(#D

M\1ioti9~

ABl$D

M&4!fi~

TBD

TBO

3

5

Surface soil confirmation samples will be obtained to analyze for
explosives and metals.

A soil gas survey will be done at the site.

Intrusive

Ni:ihttl1IDi\ii~

lntnislve

Non-Intrusive

ABcm

M~{~

ABCm·

M~!!~

ABQD

M!i9!I!~

AB@D

M!!i:Ilf~

TBD

TBD

PERSONNEL
NAME

!.91/IAAP-R11

FIRM RESPONSIBILITIES ON SITE



SITE IAAP-Rll
LINE 800

. HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEurLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ,,"its ppm ormg/m' ppm or mg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Chromium 91.4 mg/kg (S) 0.5 mg/m' NE NA HI.tologic fibrosis of lungs NA

Copper 178 mg/kg (5) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

Lead 140 mg/kg (5) .1 mg/m' 700 mg/m' NE Weakness, ,insomnia, anorexia, NE
weight loss,-anemia, limp wrist,
abdominal pain, hypertension

Zinc 1200 mg/kg (5) 5 mg/m' NE Nose and throat irritation, chest NE
pain

HMX 7.4 mg/kg (5) Skin irritation NE

RDX 6.4 mg/kg (5) 1.5 mg/m' NA Central nervous system NE
dy.function including

.convulsions and coma

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon .

00012659.91/IAAP-Rl1 5-77



SITE IAAP-Rll
LINE 800

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDI.H CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mgim' ppm or mgim' ppm ormgim' OF ACUTE IONIZATION

CONTAMINANTS and media) <.pecify) <.pedfy) <.pedfy) EXPOSURE POTENTlAL

l,l,l-TCE .83 mg/kg (S) 1 ppm 150 ppm . Nausea, vomiting, abdominal pain, 11.1 ev
enlarged lender liver, kidney
damage

di-n-butylphthalate 6.2 mg/kg (S)

PCB 1260 .112 mg/kg (S) .5 mg/m' S mg/m' Irritated eyes and skin, dermatitis U

NA '" Not Available NE = None Established U= Unknown

S = SOil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

!.91/IAAP·Rll



SITE IAAP-Rll
LINE 800

HEALTH AND SAFETY PLAN
. PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify'by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES COMMENTS
.

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: NotifyHSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3, 5, 8, 11, Specify: HNU readings above 5 ppm will require site ( ) Not Needed
Detector & 12 evacuation.

HNU
(Xl 11.7 ev
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector 5 Specify: ( ) Not Needed
Type OVA

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:

00012659.91 /lAAP~Rl1 5-79



SITE/WASTE CHARACTERISTICS

Corrosive [X 1

Carcinogen [ X 1 Radioactive* [ 1

Gas/Vapor [X J

[ 1

Trip/Fall [ X J

.Acutely
Toxic

[ 1

[ X 1Below
Grade

Sludge

Reactive [ 1

Confined* [ 1
Space

Volatile [ 1

Solid [X 1

Waste Type(s):

Liquid [ X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X J Burn [X J Cut [X J Splash [ X J

Noise [ X J Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Callfornia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mgim3,
other ~ _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other ~-----_

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional fonn and special approval from the Corporate Health Safety Group.
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SITE IAAP-R12
EDA EAST BURN PADS

HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

PROJECT DOCUMENT #00012659.91

LEVEL OF PROfEcnONTASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

10

11

12

3

9

Groundwater samples will be collected using a Geoprobe at 4
locations.

Surface and subsurface soil screening for metals on-site.

Surface and subsurface soil screening for explosives on-site.

Surface soil confirmation samples analyzing metals and explosives.

Subsurface soil samples will be collected using the Geoprobe at the
site.

Intrusive

Non-Intrusive

Intnislve

Non-Intrusive

Intnisive

Non-Intrusive

Intrusive

Non-Intrusive

Intrusive

Non-Intrusive

ABCJ¥

M§IOOi@;

ABCP

M94m~

ABC'll

Mtiffln~

ABCl:!

MQai(~

ABCP

M~fli@;

AB\7iD

MQaifi!@;

AB§D

Miidifii@;.,.:.:.:.:...:':.....,.,-,_....,.... _- ..

ABq;D

Miid!ffi@;

AB[;D

M94i!'iii9

AB\7iD

Miidifi!@;

TBD

TBD

TBD

TBD

TBD

PERSONNEL
NAME

CXXl12659.91/lAAP+R12

FIRM

5-81

RESPONSIBILmES ON SITE



SITE IAAP-R12
EDA EAST BURN PADS

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PElITLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm IIr mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS Rnd media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Barium 8300 mg/kg (s) 0.5 mg/m' 1100 mg/m' NA upper respiratory irritation, NA
muscle spasm, slow pulse.
extrasystoles, hypokalenia,
eye irritation, skin bums

Chromium 89.9 mg/kg (s) 0.5 mg/m' NE Histologic fibrosis of lungs NA

Copper 53.9 mg/kg (s) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

Zinc 513 llg/L (gw) 5 mg/m' NE Nose and throat irritation, NA
chest pain

DNT 5.4 llg/L (gw) 1.5 mg/m' 200 mg/m' Anoxia, cyanosis, anemia, U
jaundice

HMX 3700 mg/kg (s) Skin irritation NA

NA =Not Available NE =None Established U =Unknown

S =Soil SW =Surface Water T =Tailings F =Flyash TK =Tanks SD =Sediment
A =Air GW =Groundwl;lter SL =Sludge D =Drums L =Lagoon

.91/IAAP~R12



SITE IAAP-R12
EDA EAST BURN PADS

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

RDX 7700 mg/kg (s) 1.5 mg/m' NA Central nervous system NE
dysfunction including
convulsions and coma

TNT 6000 mg/kg (s) 0.5 mg/m' NE Respiratory irritation, skin U
irritation, gastrointestinal
distress, deep red colored urine

NA.= Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Dntms L = Lagoon

00012659.91 /lAAP-R12 5-83



SITE IAAP-R12
EDA EAST BURN PADS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3, 9, 10, 11, Spedfy: ( ) Not Needed
Detector & 12

HNU HNU readings above 5 ppm will require site·
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNlJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type reqUired during

drilling

Other Specify: ( ) Not Needed
Specify:

~91/IAAP-R12



SITE/WASTE CHARACTERISTICS

Corrosive I 1

Carctnogen [ X 1 Radioactive* [ 1

Trip/Fall [ X 1

[ 1

Gas/Vapor [X 1

Acutely
Toxic

[ 1

[ X 1Below
Grade

Sludge

Volatile [ 1

Reactive [ 1

Confined* [ 1
Space

Solid [ X 1

Waste Type(s):

Liquid [ X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [ 1

Other:

Physical Hazards:

Overhead [ 1

. Puncture [ X 1 Burn [ X 1 Cut [X 1 Splash [ X 1

Noise [X 1 Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapor!, above
background levels, particulates> 05 mg/m3, other__-----: _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (CaIifornia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (CaIifornia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (CaIifornia-20%), unknown
organic vapors >500 ppm, particulates> rng/rn3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R13
PESTiCIDE PIT

HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTIONTASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

10 Groundwater samples will be obtained from 3 locations on site
using a Geoprobe. Samples will be analyzed for pesticides.

9 .Subsurface soil samples will be collected with the Geoprobe on-site.

1YPE

intruSive

Non-Intrusive

Intrusive

Non-Intrusive

Primary

ABC~

Mtidlfiiid............ ".".".

ABC~

Mgglfl!19

Contingency

ABqD

M:!@!~

AB@D

Mggi{,~

SCHEDULE

TBD

TBD

3

11

Surface soil samples will be collected for analysis of pesticides and
metals.

Surface and subsurface soil screening for metals will be done at the
site.

Intrusive

Non-Intrusive

IlMi'iiiiWil

Non-Intrusive

Intrusive

Non-Intrusive

ABCn

Mil!:IffI!19

ABCP

M;~~

ABCD

Modified

ABGD

Mtidifi,ed

AB@D

M!i\'lipi19

ABCD

Modified

TBD

TBD

PERSONNEL
NAME

.91/IAAP~R13

FIRM RESPONSIBIUTIES ON SITE



SITE IAAP-R13
PESTICIDE PIT

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lllGHEST
OBSERVED WARNING

CONCENTRATION PEIlTLV IDLH CONCENTRATION SYMYIOMSIEFFECTS PHOTO
KNOWN (specify "nits ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS an.d media) lspedfy) lspedfy) lspedfy) EXPOSURE POTENTIAL

Barium 1120 mg/kg (s) .5 mg/m' 1100 mg/m' NA Upper respiratorylrrltatlon, NA
muscle spasm, slow pulse, eye
irritation, skin bums

Chromium 58.9 mg/kg (s) .5 mg/m' NE NA Histologic fibrosis of the lungs NA

DDT .007 mg/kg (s) .5 mg/m' NE NA Dizziness, confusion, NA
vomiting, irritation of eyes
and skin

.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge 0= Drums L = Lagoon

OOJ12659.91/IAAP·R13 5-87



SITE IAAP-R13
PESTICIDE PIT

HEALTH AND SAFETY PLAN
.

PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ .

Photoionization Specify: ( X ) Not Needed
Detector

( ) 11.7 ev
( ) 10.2 ev
( ) 9.8 ev
() ev

Type

Flame Ionization Detector 3,9,10, & Specify: OVA will be used to monitor Geoprobe area ( ) Not Needed

Type OVA 11 while installation and sampling is done.

Detector Tubes/Monitor Specify: ( X) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed

Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:

:.91/IAAP-R13 88



SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X 1 Radioactive' [ 1

Trip/Fall [ X 1

[ 1Acutely
Toxic

Gas/Vapor [X 1[ 1

[ X 1Below
Grade

Sludge

Confined' [ 1
Space

Volatile [ 1

Reactive [ 1

Solid [X 1

Waste Type(s):

Liquid [X 1

Characteristjc(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X ] Bum [X] Cut [X 1 Splash [X]

Noise [ X ] Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomla-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other ....,..- _

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

'ReqUires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R14
INERT DISPOSAL AREA

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

7 Collect depth composite soil samples from 3 locations on site. I#~V~

Non-Intrusive

ABCl;!

Mlmffl1i4

AB!liD

M~i~

TBD

3 & 4 Collect sediment samples with corresponding surface water
samples from drainage pathways.

12 Surface and subsurface screening for explosives in soil.

Intrusive

lN9iiilij#!jiliV~

Intrusive

Non-Intrusive

ABCP

MmijlJ

ABCl;!

M~f~

AB(;:D

~if~!m

ABeD

M~i!lijlJ

TBD

TBD

11 Surface and subsurface screening for metals in soil. I#trniliVi1

Non-Intrusive

Intrusive

Non-Intrusive

ABCl;!

Mlmffl~

ABCD

Modified

AB(;:D

M!lj;ljfll@

ABCD

Modified

TBD

PERSONNEL
NAME

0' 91/lAAP·R14

FIRM RESPONSIBIUTIES ON SITE



SITE IAAP-R14
INERT DISPOSAL AREA

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lflGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mglm' ppm ormglm' ppm ormglm' OFACVfE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Chromium 502 mg/kg (S) .5 mg/m' NE Histologic fibrosts of the lungs NA

Copper 4700 mg/kg (S) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

Lead 7600 mg/kg (5) .10 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia, NE
weight loss; anemia, funp wrist,
abdominal. pain, hypertension

Zinc 3360 I1g/L (SW) 5 mg/m' NE Nose and throat irritation, chest NE
pain

DNT 1.1 I1g/L (SW) 1.5 mg/m' 200 mg/m' Anoxia, cyanosis, anemia, U
jaundice

HMX Skin irritation NE

NA = Not Available NE = None Established U = Unknown

5 = Soil SW= Surface Water T = Tailings. F = Flyash TK = Tanks SD = sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

00012659.91/IAAP-R14 5-91



SITE IAAP-R14
INERT DISPOSAL AREA

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task.· Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate .
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 7, 3, 4, 11, Specify: ( ) Not Needed
Detector & 12

IiNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNIJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify; ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify;

i91/lAAP·R14



SITE/WASTE CHARACTERISTICS

Corrosive [X 1

Carcinogen [ X 1 . Radioactive* [ 1

Trip/Fall [ X 1

[ 1

Gas/Vapor [X 1

Acutely
Toxic

[ 1

[ X 1Below
Grade

Sludge

Volatile [ 1

Reactive [ 1

Confined* [ 1
Space

Solid [ X 1

Waste Type(s):

Liquid [X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [X 1 Cut [X 1 Splash [X 1

Noise [ X 1 Other: --'- -,--_~ _

. Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m', other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m',
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m',
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m', other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAP-R15
DEMOLITION AREA AND DEACTIVATION FURNACE

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIvmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

I 2 Groundwater wells will be sampled and analyzed for explosives
and metals.

7 Soil samples will be collected using an auger and analyzed for
metals.

12 & 11 Surface and subsurface screening for explosives and metals in soil.

10 Geoprobe may be used for additional sampling, if warranted.

lYPE

nj,I~W~

Non-Intrusive

t\:\t!'ll~lig

Non-Intrusive

futrusive

Non-Intrusive

mt!'ll$i~

Non-Intrusive

Intrusive

Non-Intrusive

Primary

ABC!1!

M~(1l1i!

ABCQ

MQ9!fjil'g

ABCP

M§9![i!ia

ABCP

M§9!fijiq

ABCD

Modified

Contingency

AB§D

~iujiq

ABED

M!*l~~

ABeD

M~m¢i'l,

ABeD

M~!!'llli!

ABCD

Modified

SCHEDULE

TBD

TBD

TBD

TBD

I : I I : I
PERSONNEL

NAME

r'.91/lAAP-R15

FIRM RESPONSIBILITIES ON SITE



SITE IAAP-R15
DEMOLITION AREA AND DEACTIVATION FURNACE

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING·

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify "nits ppm ormg/m' ppm ormg/m' ppm or mg/m' OF ACUTE IONlZATION

CONTAMINANTS ~nd media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Barium 5100 mg/kg (5) 0.5 mg/m' 1100 mg/m' NA Upper respiratory irritation, NA
muscle spasm, slow pulse,
extrasystoles, hypokalemia, eye
irritation, skin burns

Cadmium 180 mg/kg (5) 0.2 mg/m' 50 rng/m' NA Dyspnea, cough, tight chest, NA
headaches, chills, muscle aches,
nausea, dia~hea

Chromium 613 mg/kg (s) ·0.5 mg/m' NE Histologic fibrosis of the lungs NA

Copper 613 mg/kg (5) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

Lead 6400 mg/kg (5) .10 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia, NA
Weight loss, anemia, limp wrist,
abdominal pain, hypertension

Mercury .719 mg/kg (5) 0.5 mg/m' 28 rng/m' NE Cough, chest pain, dyspnea, U
insomnia, irritability,
headaches, fatigue, weakness

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge 0= Omms L = Lagoon

00012659.91/IAAP-R15 5-95



SITE IAAP-R15
DEMOLITION AREA AND DEACfIVATION FURNACE

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEIJrLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spl!cify "nits ppm or mglm' ppm or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Zinc 14000 mg/kg (s) 5 mg/m' NE Nose and throat irritation, chest NA
pain

DNB 25 mg/kg (s) 1.0 mg/m' 200 mg/m' Cyanosis, anemia, dizziness, 10.7 ev
fatigue

DNT 55 I!g/L (gw) 15 mg/m' 200 mg/m' Anoxia, cyanosis, anemia, U
jaundice

RDX 71!g/L (gw) 1.5 mg/m' NA Central nervous system NA
dysfunction Including
convulsions. and coma

NA = Not Available NE = None Established U= Unknown

5 = Soil SW= Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A= Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

i.91/IAAP-R15



SITE IAAP-R15
DEMOLITION AREA AND DEACTIVATION FURNACE

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC .

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<195%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2rnR/hr: Establish REZ

Photoionization 2,7,10,11, Specify:
..

) Not Needed(
Detector & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNlJ .

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed .
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:

rxxn.2659.91IIAAP~R15 5-97



SITE/WASTE CHARACTERISTICS

Corrosive [ X I

Carcinogen [ X I Radioactive" [ I

Trip/Fall [ X I

[ IAcutely
Toxic

Gas/Vapor [X I[ I

[X IBelow
Grade

Sludge

Reactive [ I

Volatile [ I

Confined" [ I
Space

Solid [ X I

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [X I Cut [X I Splash [ I

Noise [ X I Other: _

. Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other. _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

'Requires completion of additional form and special approval from the Corporate Health Safety Group.

00012659.91/1AAP-R16 . 5-98



HEALTH AND SAFETY PLAN

SITE IAAP-R16
CONTAMINATED WASTE PROCESSOR

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECflON

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) lYPE Primary Contingency SCHEDULE

11

12

Surface and subsurface screening for metals will occur on 2 areas
of the site.

Surface and subsurface soil screening for explosives will be done
on the site.

Intmsive

Non-Intrusive

Intrusive

Non-Intrusive

ABCrg

M§4!a~

ABCP

M49m~

ABGD

M!il'Ii(I®(

ABGD

M49ifiliU

TBD

TBD

1 & 2 Groundwater sample taken at one well on the site. Analyses will
be done for explosives and metals.

6 Surface water sample in a sump will be taken. Analyses will be
done for explosives and metals.

3 Surface soil confinnation samples will be taken for explosives and
metals.

Intrusive

Non,lntrusive

Intrusive

N!Mttl*lffim~

Intrusive

Non-Intrusive

ABCP

~!®(

ABC'Q

MQ9iIWiif

ABCJ;1

M§4!fi~

ABGD

Mimm~

ABeD

M!il'Iifi~

ABeD

Modified

TBD

TBD

TBD

PERSONNEL
NAME

(xxn 2659 .91/IAAp·R16

FIRM

5-99

RESPONSIBIUTIES ON SITE



SITE IAAP-R16
CONTAMINATED WASTE PROCESSOR

HEALTH AND SAFETY PLAN FORM . PROJECT DOCUMENT 1100012659.91

lflGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IOLH CONCENTRATION SYMYfOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and .media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Copper 93.5 mg/kg (s) 1 mg/m' NE Eye irritation, nausea, fever, NA
weakness

Lead 160 mg/kg (s) .15 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia, NA
weight loss, anemia, limp wrist,
abdominal pain, hypertension

HMX 12 ~g/L (sw) SIdn irritation NA

RDX 34 ~g/L (sw) 1.5 mg/m' NE Central nervous system NE.
dysfunction including
convulsions and coma

TNT 16 ~g/L (sw) 0.5 mg/m' NE Respiratory irritatiOl'!, skin U
irritation,. gastrointestinal
distress, deep red colored urine

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A= Air GW = Groundwater SL = Sludge O=Orums L = Lagoon

..

1"~91/lAAP-R16



SITE IAAP-R16
CONTAMINATED WASTE PROCESSOR

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: . Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 1, 2, 3, 6, Specify: ( ) Not Needed
Detector 11, & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type-HNU

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

.

drilling

Other Specify: ( ) Not Needed
Specify:

00012659.91/lAAP~R16 5-101



SITE/WASTE CHARACTERISTICS

Corrosive [ I

Carcinogen [ X I Radioactive* [ I

Trip/Fall [ X I

[ IAcutely
Toxic

Gas/Vapor [X I[ I

[ IBelow
Grade

Sludge

Reactive [ I

Volatile [X I

Confined* [ I
Space

Solid [I

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [ I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [ I Cut [X I Splash [ I

Noise [ I Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
.background levels, particulates > 0.5 mg/m3, other -----

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other ~_

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAl'-R17
EXPLOSIVE WASTE INCINERATOR

PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTION

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

5

3

Soil gas survey will be performed at the site.

Surface soil samples will be collected.

intrusive

Non-Intrusive

Intrusive

Non-1ntrusive

Intrusive

Non-Intrusive

Intrusive

Non-Intrusive

Intrusive

Non-Intrusive

ABC'Q

M~1fI1iil

ABCE!

M~l!!~

ABCD

Modified

ABCD

Modified

ABCD

Modified

AB!ZD

M!I{\ifm<i

ABeD

Miii:lifiliil

ABCD

Modified

ABCD

Modified

ABCD

Modified

TBD

TBD

PERSONNEL
NAME

0Cl012659.91/IAAP-R17

FIRM

5-103

RESPONSIBILITIES ON SITE



SITE IAAP-R17
EXPLOSIVE WASTE INCINERATOR

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lflGHEST
.OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify unit!? ppm or mglm' ppm ormglm' ppm or mglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENfIAL

Chromium 31.3 mg/kg 0.5 mg/m' NE NA Histologic fibrosis of lungs NE

Zinc 98.0 mg/kg 5 mg/m' NE Nose and throat irritation, chest NE
pam

1,1,2,2-tetrachloroethane 0.264 mg/kg 7 mg/m3 150 ppm Nausea. vomiting.. abdominal 11.10 ev
(TCLEA) pain, jaundice, enlarged tender

liver, dennatltis, kidney
damage"

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge . D = Drums L = Lagoon

J.91/lAAP·R17



SITE ]lAAP-R17
EXPLOSIVE WASTE INCINERATOR

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task; Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES . COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notifySHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: NOlify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3,5 Specify: HNU HNU reading above 5 ppm will require site ( ) Not Needed
Detector evacuation.

( ) 1l.7ev
(X) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type .

Type

Respirable Dust Monitor SpeCify: ( X ) Not Needed
Type
Type

Other Specify: ( X ) Not Needed
Specify:

OOOi2659.91/lAAP-R17 5-105



SITE/WASTE CHARACTERISTICS

Corrosive [X 1

Carcinogen [ X 1 Radioactive* [ 1

Gas/Vapor [ 1

[ 1

Trip/Fall [ X 1

Acutely
Toxic

[X 1

[ 1Below
Grade

Sludge

Volatile [ 1

Reactive [ 1

Solid [X 1

Confined* [ 1
Space

Waste Type(s):

Liquid [ X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [ 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [X 1 Splash [X 1

Noise [ 1 Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other ~ _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R18
STP/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

FIELD ACTIVITIES COVERED UNDER TIllS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROfECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

3 & 7 Surface and subsurface soil samples will be collected. ~9!m$W~ ABCg ABgD TBD

Non-Intrusive ~~ ~~!A~

6 Surface water sample will be collected. InlrnllWiil ABCP ABlfD TBD

Non-Intrusive MIi!l#(j~ M!*!!6ed

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified
.

PERSONNEL FIRM RESPONSIBIUTIES ON SITE
NAME

0CKI12659.91/IAAP-R18 5-107



SITE IAAP-R18
STP/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV lOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS Qnd media) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

Barium 92.6 l1g/L (SW) 0.5 mg/m' 1100 mg/m' NA Upper respiratory irritation, NA
muscle spasm, slow pulse,
extrasystoles, hypokalemia, eye
irritation, skin bums

Chromium 33.9 mg/kg (5) 0.5 mg/m' NE Histologic fibrosis of the lungs NA

Mercury 5.6 mg/kg (5) 0.5 mg/m' 28 mg/m' NE Cough, chest pain, dyspnea. NA
insomnia, irritability,
headaches, fatigue, weakness

Silver 139 mg/kg (5) 0.01 mg/m' NE moe-gray eyes, nasal septum, NA
throat"and skin irritation

Zinc 486l1g/L (SW) 5 mg/m' NE Nose and throat irritation, chest NA
pain

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = Ayash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge 0= Drums L = Lagoon

i.91/1AAp·R18



SITE IAAP-R18
STP/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mglm' ppm or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

2,4,6-1NT . 12 llg/L (SW) 0.5 mg/m' NE . Respiratory irritattonl skin U
irritation, gaslrolnlestinal

.
distress, deep red colored urine

HMX 4.2 llg/L (SW) Skin initation NE

RDX 6.7 llg/L (SW) 1.5 mg/m' NA Central nervous system NE
dysfunction including
convulsions and coma

Tetryl O.6611g/L 1.5 mg/m' NE Sensitive dermatitis, erythemia, U
edema on nasal folds, cheeks,
and neck; sneezt,ng, anemia,
fatigue, cough, insomnia,
headaches

NA = Not Available NE = None Established U= Unknown
.

S = Soil SW = Surface Water T = Tailings F = Flyash 11< = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge 0= Drums L = Lagoon'
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SITE IAAP-R18
STP/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary. .

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator ID-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal .

<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: NotifyHSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3,6, & 7 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNIJ

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify: .

.91/1AAP-R18



SITE/WASTE CHARACTERISTICS

Corrosive [ ]

Carcinogen [ X ]

Gas/Vapor [1

Radioactive* [ 1

[ ]

Trip/Fall [ X ]

Acutely
Toxic

[ 1

[ ]Below
Grade

Sludge

Reactive [ 1

Volatile [ ]

Confined* [ ]
Space

Solid [ X 1

Waste Type(s):

Uquid [ X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [ 1

Other:

Physical Hazards:

Overhead [ ]

Puncture [ X1 Burn [ ] Cut [X] Splash [ X]

Noise [ ] Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other_· ~_

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,

other ~~ _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other ----,- _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional fonn and special approval from the Corporate Health Safety Group.
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SITE IAAP-R19
FLY ASH LANDFILL

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1#00012659.91
. .

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROfECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

2 Groundwater monitoring wells will be sampled. Intrusive ABCP ABGD TBD

NiliWlhijij!i!We M&lffied ~&i:J'fjm:J........... " .........

Intrusive ABCD ABCD

Non-Intrusive Modified Modified
.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified
.

PERSONNEL FIRM RESPONSIBILITIES ON SITE
NAME

.

J.91/IAAP-R19



SITE IAAP-R19
FLY ASH LANDFILL

. HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lflGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify "nits ppm ormglm3 ppm ormglm3 ppm or mglm3 OFACUfE IONIZATION

CONTAMINANTS and media) (spedty) (spedty) (<pedty) EXPOSURE ·POTENTIAt

Arsenic 99 mg/kg (S) .01 mg/m3 100 mg/m3 Ulceration of nasal septum, NA
dermatitis, gastrotnteslinal
disturbances, respiratory
irritation

Barium 986 Ilg/L (GW) 0.5 mg/m' 1100 mg/m' NA Upper respiratory irritation, NA
muscle spasm, slow pulse,
extrasystoles, hypokalemia, eye
irritation, skin bums

Beryllium 5.6 mg/kg (S) .0005 mg/m' lOmg/m' Respiratory symptoms, NA
weakness, fatigue, weight loss

Chromium 29.9 mg/kg (S) 0.5 mg/m3 NE Histologic fibrosis of the lungs NA

Lead 97.0 mg/kg (S) 0.10 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia, NA
weight loss, anemia, limp wrist,
abdominal pain, hypertension

Selenium 13.5 mg/kg (S) 0.2 mg/m' U Irritated eyes, nose, and throat; NA
headaches, chills, fever, metallic
taste, garlic breath,
gastrointestinal disturbances,
dermatitis

NA = Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F= F1yash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-R19
FLY ASH LANDFILL

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

IflGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm or mglm' OF ACUTE IONIZATION

CONTAMINANTS IUtd media) (spedfy} (spedfy} (spedfy) EXPOSURE POTENTIAL

Zinc 688 J.lg/L (GW) . 5 mg/m' NE Nose and throatlnltaUon, chest NA
paln

TNT 1.7 J.lg/L (GW) 0.5 mg/m' NE Respiratory lnItaUon, skin U
irritation, gastrointestinal
distress, deep red oolored urine

HMX 1.5 J.lg/L (GW) Skin lnItalion NE

Tetryl 4.9 J.lg/L (GW) 1.5 mg/m' NE Sensitive dermatitis, erythmea, U
edema on nasal folds, cheeks,
and neck; sneezing, anemia,
faUgue, oough. insomnia,
headaches

-

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A=Air GW = Groundwater SL = Sludge D= Drums L = Lagoon·

).91/IAAP-R19



SITE IAAP-R19
FLY ASH LANDFILL

.

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS
.

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 2 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNIJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:
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SITE/WASTE CHARACTERISTICS

Corrosive [X I

Carcinogen [ X I Radioactive* [ 1

Trip/Fall [ X 1

[ 1

Gas/Vapor [X 1

.Acutely
Toxic

[ 1

[X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined* [ 1
Space

Solid [X 1

Waste Type(s):

Liquid [ X I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X I Bum [X I Cut [X 1 Splash [X 1

Noise [ X 1 Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 05 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other -.,- _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAP-R20
CONSTRUCTION DEBRIS LANDFILL

PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTION

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

3 and 7

4 and 6

12

9 & 10

PERSONNEL
NAME

Collect soil samples from locations using auger; samples
will be analyzed for PCB/pesticides.

Collect sediment and corresponding surface water samples
from intermittent stream coming off-site.

Surface and subsurface soil screening for explosives will be
performed.

Geoprobe groundwater and subsurface sampling.

FIRM

hiti'iWiie

Non-Intrusive

Intrusive

Nl1liiJritwIDiiie

Intrusive

Non-Intrusive

IntruSive

Non-Intrusive

Intrusive

Non-Intrusive

ABCll!

MQ4m~

ABCp

N194!1!~

ABC'D

M94ml@;

ABC'D

MQ4Ifi~

ABCD

Modified

RESPONSIBILITIES

AB!\1!D

MQ4lfllia

ABIilD

M&4ifil@

ABCD

Mbdlfied

ABeD

MQl:lll'ied

ABCD

Modified

THD

THD

THD

THD

ON SITE
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SITE IAAP-R20
CONSTRUCTION DEBRIS LANDFILL

. HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEurLV IDLH CONCENTRATION SYMPTOMS/El'FECTS PHOTO
KNOWN (spedfy Knits ppm or mg/nt' ppm ormg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

HMX .75 mg/kg (S) SkIn Irritation NE

DNB .97 mg/kg (S) 1 mg/m' 200 mg/m' Anoxia, cyanosis, burning 10.71 ev
mouth, dry throat, thirst,
anemia

PCB-1260 .75 mg/kg (S) 0.5 5 mg/m' Irritated. eyes and skin, {J
dermatitus

Dieldrin .061 (S) .25 mg/m' 450mg/m' Headaches, dizziness, nausea, U
vomiting, mallaS<!,
convulsions, coma

2;2-bis(p-chlorophenyl) .057 mg/kg (S) 400 mg/m' 16400 mg/m' 120 ppm Skin irritation, liver and 11.12
-I,l-dichtoroethane kidney damage

2,2-bis(p-chlorophenyl) .032 mg/kg (S)
-1,l-dichloroethene

NA = Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A= Air GW = Groundwater SL = Sludge. 0= Drums L = Lagoon
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SITE IAAP-R20
CONSTRUCfION DEBRIS LANDFILL

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify Ilnits ppm or mgim' ppm ormgim' ppm ormgim' OF ACUTE IONIZATION

CONTAMINANTS an.d media) (specify) (specify) (specify) EXPOSURE POTENTIAL

2,2-bis(p-ehlorophyl) .063 mg/kg (S)
c1,1-trichorocthene

,

.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks. SO = sediment
A=Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-R20
CONSTRUCTION DEBRIS LANDFILL

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3, 4, 6, 7, 9, Specify: ( ) Not Needed
Detector 10, & 12

(X) 11.7 ev
( ) 10.2 ev
( ) 9.8 ev
( ) ev

.Type HNU

Flame Ionization Detector Specify: ( ) Not Needed
Type OVA

Detector Tubes/Monitor Spedfy: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

r ,91/1AAP-R20 20



SITE/WASTE CHARACTERISTICS

Corrosive .[ 1

Carcinogen [ X 1 Radioactive" [ 1

Gas/Vapor [ 1

[ 1

Trip/Fall [ X 1

Acutely
Toxic

[X 1

[ X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined" [ 1
Space

Solid [X 1

Waste. Type(s):

Liquid [X 1

Characteristic(s):

Fliunmable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [ X 1 Splash [ X 1

Noise [ 1 Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,

other .

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

"Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R21
LINE 3A SEWAGE TREATMENT PLANT/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPEOFIC TECHNIQUE- LEVEL OF PROTECfION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach addilionalsheets as necessary) lYPE Primary Contingency SCHEDULE

3 & 17 Surface and sui>surface soil samples will be obtained. m\t!l$!#~ ABCQ ABGD TBD

Non-Intrusive ~.!!lJ ~ifl~

6 Surface water samples will be collected. Intrusive ABCD AB§D TBD

M96Hnt!'ij$W~ ~.!!lJ ~!$l!f!~

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified . Modified
-

PERSONNEL FIRM RESPONSIBILITIES ON SITE
NAME

(l .91/1AAP·R21



SITE IAAP-R21
LINE 3A SEWAGE TREATMENT PLANT/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

. HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECT PHOTO
KNOWN (specify "nits ppm ormgim' ppm or mgim' ppm ormgim' S IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) OF ACUTE POTENTIAL
EXPOSURE

Barium 97.4 I1g/L (SW) 0.5 mg/m' 1100 mg/m' NA Upper respiratory Irritation. NA
muscle spasm, slow pulse,
extrasystoles, hypokalemIa,
eye irritation, skin bums

Silver 15.5 mg/kg (SLl 0.01 mg/m' NE Blue-gray eyes; nasal NA
septum, throat, and skin
irritation

Lead 36 mg/kg (S) 0.10 mg/m' 700 mg/m' NE Weakness, insomnia, NA
anoreXia, weight loss,
anemia, limp wrist,
abdominal pain,
hypertension

Zinc 119 I1g/L (SW) 5 mg/m' NE Nose and throat irritation, NA
chest pain

HMX 23 I1g/L (SW) Skin Irritation NE

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water . T = Tailings F= Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-R21
LINE 3A SEWAGE TREATMENT PLANT/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN FORM . PROJECT DOCUMENT #00012659.91

lllGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedfy u"its ppm or mglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS lind media.) (specify) (specify) (specify) EXPOSURE POTENTIAL

RDX 200 Ilg/L (SW) 1.5 mg/m' NA Central nervous system NE
dysfunction including
convulsions and coma

Tetryl 0.66 Ilg/L (SW) 1.5 mg/m' NE Sensitive dermatitis, erythema, U
edema on nasal folds, cheeks,
and neck; sneezing, anemia,
fatigue, cough, insomnia,
headaches

,

NA = Not Available NE = None Established U= UnknoWn

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

i.91/IAAP-R21



SITE IAAP-R21
LINE 3A SEWAGE TREATMENT PLANT/SLUDGE DRYING BEDS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%0; Interrupt task/evacuate

3 x Background:
. "

( X ) Not NeededRadiation Notify HSM
I Survey Meter >2mR/hr: Establish REZ

Photoionization 3,6, & 7 SpecifY: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNIJ

Hame Ionization Detector SpecifY: ( X ) Not Needed
Type

Detector Tubes/Monitor SpecifY: ( X ) Not Needed
Type
Type

. Respirable Dust Monitor SpecifY: ( X ) Not Needed
"

Type This will be
Type required during

drilling

Other SpecifY:
,

( ) Not Needed
SpecifY:

,
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SITE/WASTE CHARACTERISTICS

Corrosive [X]

Carcinogen [ X 1 Radioactive* [X]

Trip/Fall [ X ]

[ ]Acutely
Toxic

Gas/Vapor [X][ 1

[X]Below
Grade

Sludge

Reactive [ ]

Confined* [ ]
Space

Volatile [ ]

Solid [X]

Waste Type(s):

Liquid [ ]

Characteristic(s):

Flammable/ [ ]
Ignitable

Explosive [X]

Other:

Physical Hazards:

Overhead [ ]

Puncture [ X ] Burn [X] Cut [X 1 Splash [ X ]

Noise [ X 1 Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
. background levels, particulates> 05 mg/m3, other__...,- _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

SITE IAAP-R22
FIRING SITE AREA

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTIONTASK DESCRIPTION/SPECIFIC TECHNIQUE
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TIPE Primary Contingency SCHEDULE

11

12

Surface and subsurface soil screening for metals will occur on-site.

Surface and subsurface soil screening for explosives.

ijjti"iMilVii

Non-Intrusive

Intrusive

Non-Intrusive

ABCrg

Mlm!a~

ABCP

Mlm!fi~

AB@D

[Mi:@ifii@

AB@D

~ifi!14

TBD

TBD

3 & 7 Surface and subsurface soil samples will be collected. ~j\trn§!!i¢

Non-Intrusive

ABC~

Mi:@\fllij!

ABED

MQ@!fl,l@

TBD

10 A Geoprobe piezometer will be installed. Iriflii§iWi

Non-Intrusive

ABem

M~f!!i!I

ABeD

MR\1il'ilij!

TBD

2 A groundwater sample will be obtained from an available well on
site.

Intrusive

NolJHnfhi§Wii

ABCP

MQ@lfi~

ABeD

Mi:@ifiiid

TBD

PERSONNEL
NAME

0Cl012659.91/IAAP-R22

FIRM
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SITE IAAP-R22
FIRING SITE AREA

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

Arsenic 21.3 mg/kg (s) .01 mg/m' l00mg/m' NA Ulceration of nasal septum, NE
dermatitis, respiratory
irritation

Barium 77.8 J.1g/L (sw) 0.5 mg/m' lloomg/m' NA Upper respiratory irritation, NA
muscle spasm, slow pulse,
extra5ystoles, hn::t:1emia,
eye irritation, s bums

Cadmium 332 mg/kg (s) 0.2 mg/m' 50mg/m' NE Pulminary edema, dyspnea, NE
cough, tight chest, headaches,
chills, muscle aches, nausea,
vomiting" diarrhea

Chromium 2800 mg/kg (s) 0.5 mg/m' NE Histologic fibrosis of the lungs NA

Copper 8200 mg/kg (s) 1 mg/m' NE Respiratory lrrltation, skin NA
irritation, gastrointestinal
distress, deep red colored

. urine

Nickel 1900 mg/kg (s) .015 mg/m' NE NE Headaches, vertigo, nausea, NE
vomiting, cough, cyanosis,
weakness, delirium,
convulsions

.
.

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F= Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

f~91/IAAP.R22



SITE IAAP-R22
FIRING SITE AREA

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PElJTLV IOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Zinc 3900 mg/kg (s) 5 mg/m' NE NE Nose and throat irritation, NE
chest pain

DNB .98 mg/kg (s) 1 mg/m' 200 mg/m' Cyanosis, anemia, dizziness, 10.71 ev
fatigue

HMX 2.2 mg/kg (s) Skin irritation NE

RDX 16 mg/kg (s) 1.5 mg/m' NA Central ~ous system NE
dysfunction Including
convulsions and coma

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D=Drums L = Lagoon

(XX)126S9.91jIAAP-R22 5-129



SITE IAAP-R22
FIRING SITE AREA

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 2, 3, 7, 10, Specify: ( ) Not Needed
Detector 11, & 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNII

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify:
.

( X ) Not Needed
Type This will be
Type required during

drilling .

Other Specify: ( ) Not Needed
Specify:

~91/IAAP·R22 ~130



SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ 1 Radioactive* [ 1

Gas/Vapor [ 1

[ 1

Trip/Fall [ X 1

Acutely
Toxic

[ 1

[X 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Confined* [ 1
Space

Solid [ X 1

Waste Type(s):

Liquid [ 1

Characteristic(s):

Flammable/ [ 1
. Ignitable

Explosive [ 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [ X 1 Splash [ X 1

Noise [ 1 Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL,organic vapors above
background levels, particulates> 05 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> . mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,

other .

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R23
AMMUNITION BOX CHIPPER DISPOSAL PIT

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROTECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

9 Geoprobe subsurface sampling will be performed. l*tm$W~ ABCg ABGD TBD

Non-Intrusive gift!!!!; Mw:li!1~

10 Geoprobe piezometers will be used to collect groundwater samples. llj!!'li~i&ii ABCQ ABQD TBD

Non-Intrusive MmMmRt Mw:ll!l{@

Intrusive ABCD ABCD
I·

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

PERSONNEL FIRM RESPONSIBIUTIES ON SITE
NAME

.

r ~91/IAAP·R23



SITE IAAP-R23
AMMUNITION BOX CHIPPER DISPOSAL PIT

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lllGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDILH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

Pentachloraphenol 0.5 mg/m' 150mg/m' Irritated eyes, nose and throat; NA
(PCP) sneezing, cough, weakness,

headaches, dizziness, nausea,
.

chest pain, high fever,
dermatitis

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

00012659,91/1AAP-R23 5-133



SITE IAAP-R23
AMMUNITION BOX CHIPPER DISPOSAL PIT

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary•

INSTRUMENT TASK ACTION GUIDELINES
.

COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) No. Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 9 & 10 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:

C.91/lAAP':R23



SITE/WASTE CHARACTERISTICS

Corrosive [X I

Carcinogen [ X I Radioactive* [ )

Gas/Vapor [ )

[ )

Trip/Fall [ X I

Acutely
Toxic

[ I

[X I

Sludge

Below
Grade

Reactive [ I

Volatile. [ I

Confined* [ )
Space

Solid [X)

Waste Type(s):

Liquid [ X )

Characteristic(s):

Flammable/ [ )
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Burn [X) Cut [ X I Splash [ X )

Noise [ X ) Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAP-R24
BURN CAGES, BURN CAGES LANDFILL,

W. BURN PADS, & W. BURN PADS LANDFILL

PROJECT DOCUMENT #00012659.91

LEVEL OF PRCYfECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

11

6

4

12

11

Surface and subsurface soil screening for metals will occur on-site.

Surface water samples will be collected from a drainage ditch.

Sediment samples will be collected from drainage ditch and
analyzed for metals and explosives.

Surface and subsurface soil screening for explosives.

Surface and subsurface soil screening for metals.

{ltlm$fy¢

Non-Intrusive

Intrusive

NI:iA'iI!!!rn$fy¢

Intrusive

Nil!HI6lffi!!!Wi

mlmmY~

Non-Intrusive

{nlms!Y¢

Non-Intrusive

ABCll!

Mti9if!~

ABCP

Mti9iffi14

ABC,q

M~lr~

ABC,q

M~Ift!@

A B Cll!

Mti9if!~

AB§D

.iU~

ABRD

M~IU~

ABGD

M&\'!m~

ABeD

M&\'!iflj@

ABeD

M~ifl,~

TBD

TBD

TBD

TBD

TBD

PERSONNEL
NAME

}.91/IAAP-R24

FIRM RESPONSIBILITIES ON SITE



SITE IAAP-R24
BURN CAGES, BURN CAGES LANDFILL,

W. BURN PADS, & W. BURN PADS LANDFILL

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

ffiGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spedfy "nits ppm or mglm' ppm ormglm' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSuRE POTENTIAL

I
Barium 32oo mg/kg (S) 0.5 mg/m' lloo mg/m' NA Upper respiratory Irritation, NA

muscle spasm, slow pulse,
extrasystoles, hypokalemia, eye
irritation, skin burns

Chromium 213 mg/kg (5) 0.5 mg/m' NE NA Histologic fibrosis of the lungs NA

Copper 213 mg/kg (5) 1 mg/m' NE NE Eye irritation, nausea, fever, NA
weakness

Lead 18oo mg/kg (5) .10 mg/m' 7oo mg/m' NE Weakness, insomnia, anorexia, NA
weight loss, anemia, limp wrist,
abdominal pain, hypertension

Zinc 18000 mg/kg (5) 5 mg/m' NE NE Nose and throat irritation NE

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

txXl12659.91/1AAP~R24 5-137



SITE IAAP-R24
BURN CAGES, BURN CAGES LANDFILL,

W. BURN PADS, & W. BURN PADS LANDFILL

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

mGHEST
OBSERVED WARNING

CONCENTRATION PElJTLV lOrn CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ,mits ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS an.d media) (specify) (specify) (specify) .EXPOSURE POTENTIAL

HMX 230 mg/kg (S) Sldn irritation NE

RDX 460 mg/kg (5) 1.5 mg/m' NA Central nervous system NE
dysfunction, including
convulsions and coma,

TNB 38 mg/kg (5)

TNT 49 mg/kg (5) .5 mg/m' NE Respiratory irritation, skin U
Irritation, gastrointestinal
dlslress, deep red colored
urine

di-n-butyl-phthalate 3.01 mg/kg

NA = Not Available NE = None Established U= Unknown

5 = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks· SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

r :91/IAAP~R24



SITE IAAP-R24
BURN CAGES, BURN CAGES LANDFILL,

W. BURN PADS, & W. BURN PADS LANDFILL

HEALTH AND SAFETY PLAN
.

PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS
.

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notifySHSC
<19.5%02 Interrupt task/evacuate .

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 4,6,11, & Specify: ( ) Not Needed
Detector 12

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNlJ

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type .

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling

Other Specify: ( ) Not Needed
Specify:

00012659.91I1AAP~R24 5-139



SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X ) Radioactive* [ )

Trip/Fall [ X )

[ 1

Gas/Vapor [X)

.Acutely
Toxic

[ )

[ X )Below
Grade

Sludge

Reactive [ )

Volatile [ 1

Confined* [ 1
Space

Solid [X)

Waste Type(s):

Liquid [ )

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X)

Other:

Physical Hazards:

Overhead [ )

Puncture [ X ) Burn [X) Cut [X) Splash [ )

Noise [ ) Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 0.5 mg/m3, other ~__

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Callfomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other ~ _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Callfomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R25
NORTH BURN PADS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PRafECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) 1YPE Primary Contingency SCHEDULE

11 Surface and subsurface soil screening for metals will occur at the (lj'@$!Vi:l ABCP ABGD TBD
site.

Non-Intrusive M§g!!!~ M!!41f1m-l

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified . Modified
.

PERSONNEL FIRM RESPONSIBILITIES ON SITE
NAME

.

00012659.91 / lAAP·R25 5-141



SITE IAAP-R25
NORTH BURN PADS

I HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

ffiGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDI.H CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify ."its ppm or mg/m' ppm ormg/m' ppm ormg/m' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Chromium 304 mg/kg (s) 0.5 mg/m' NE NA Histologic fibrosis of lungs NA

Copper 17000 mg/kg (s) 1 mg/m' NE NE Eye irritation, nausea, fever, NA
weakness

Lead 760 mg/kg (s) .10 mg/m' 700 mg/m' NE Weakness, insomnia, anorexia NA
weight loss, anemia, limp wrist,
abdominal pain, hypertension

Zinc 10,000 mg/kg (s) 5 mg/m' NI; NE Nose and throat irritation NA

NA =Not Available NE =None Established U =Unknown
.

S =Soil SW =Surface Water T =Tailings F = F1yash TK =Tanks SD = Sediment
A = Air GW =Groundwater SL = Sludge D =Drums L =Lagoon

;91/IAAP-R25



SITE IAAP-R25
NORTH BURN PADS

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 1(}-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 11 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
{X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed .
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type reqUired during

drilling

Other Specify: ( ) Not Needed
Specify:

00012659.91/lAAP·R25 5-143



SITE/WASTE CHARACTERISTICS

Corrosive [ I

Carcinogen [ X I Radioactive" [ I

Trip/Fall [ X 1

[ I

Gas/Vapor [X 1

Acutely
Toxic

[ I

[ X·IBelow
Grade

Sludge

Reactive [ I

Volatile [ I

Confined" [ I
Space

Solid [X I

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [ I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [ 1 Cut [ X I Splash [ 1

Noise [ I Other: -----------------

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates > 05 mg/m3, other -----

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other _

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

"Requires completion of additional form and special approval 'from the Corporate Health Safety Group.
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SITE IAAP-R26
BUILDING 600-86 SEPTIC SYSTEM

HEALTH AND SAFETY PLAN .
PROJECT DOCUMENT 1100012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROTECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary . Contingency SCHEDULE

7 Surface and subsurface soil samples will be collected and analyzed !iittUmvi! ABCt! ABll;D TBD
for metals, volatiles, and semivolatiles.

Non-Intrusive M§!W!li!: M94UW4
.

6 Surface water samples will be obtained, if available. Intrusive ABCQ ABCD TBD

Nqj@!iiljjill\iyi! M_~

~ifiiii;l

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified
.

Intrusive ABCD ABeD

Non-Intrusive Modified Modified

PERSONNEL FIRM RESPONSIBILITIES ON SITE
NAME

COO12659.91/1AAP·R26 5-145



SITE IAAP-R26
BUILDING 600-86 SEPTIC SYSTEM

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS And meditd (specify) (specify) (specify) EXPOSURE POTENTIAL

Cadmium 6.46 mg/kg (S) 0.02 mg/m' 50mg/m' NE Pu1mInary edema, dyspnea, NA
rough. Ught chest, headaches,
chills, muscle aches, nausea
vomiting, diahrrea

Chromium 88.4 mg/kg (S) 0.5 mg/m' NE NA Histologic fibrosis of lungs NA

Mercury 4.8 mg/kg (S) .05 mg/m' 28 mg/m' Cough, chest pain, dyspnea, U
insomnia, iiritability,
headaches, fatigue, weakness,
irritated skin and eyes

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A=Air GW = Groundwater SL = Sludge D= Drums L = Lagoon

j.91/lAAP·R26 .46



SITE IAAP-R26
BUILDING 600-86 SEPTIC SYSTEM

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK. ACTION GUIDELINES COMMENTS

Combustible D-I0% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 6&7 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( \ ev

Type HNIJ .

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type reqUired during

drilling

Other Specify:
. .

( ) Not Needed
Specify:

00012659.91/lAAP.R26 5-147



SITE/WASTE CHARACTERISTICS

Corrosive [ I

Carcinogen [ X I Radioactive* [ I

Trip/Fall [ X I

[ I

Gas/Vapor [X I

Acutely
Toxic

[ I

[X IBelow
Grade

Sludge

Reactive [ I

Volatile [X I

Confined* [ I
Space

Solid [X I

Waste Type(s):

Liquid [X I

Characteristic(s):

F1ammable/ [ I
Ignitable

Explosive [X I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Burn [X I Cut [ X I Splash [X I

Noise [ X I Other: _

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mg/m3, other . .

• . Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3,

other -----

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other ~ _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R27
FIRE TRAINING PIT

. HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

3 & 7 Samples will be obtained for headspace readings for volatiles and
semivolaliles.

TYPE

!#It\l$lVil

Non-Intrusive

Primary

ABCP

~~

Contingency

ABGD

M9'4ifigg

SCHEDULE

TBD

10

11

5

Geoprobe will be used to obtain groundwater samples for volatiles
and explosives analysis.

Surface and subsurface soil screening for metals.

Soil gas survey will be performed at the site.

In!!i!$\V!i
Non-Intrusive

!nl~v¢

Non-Intrusive

!P#!l~¢

Non-Intrusive

Intrusive

Non-Intrusive

ABCll!

Mj:@!!!~

ABC,Q

M1iinfili4

ABCrg

M~m!@'

ABCD

Modified

AB@D

Ml8J!figg

ABIliD

MliaWed

ABC D

M!'@!f!ed

ABCD

Modified

TBD

TBD

TBD

PERSONNEL
NAME

00012659.91/IAAP-R27

FIRM

5-149

RESPONSIBILITIES ON SITE



SITE IAAP-R27
FIRE TRAINING PIT

HEALTH AND SAFETY PLAN FORM PROJECf DOCUMENT 1100012659.91

HIGHEST .

OBSERVED WARNING
CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECfS PHOTO

KNOWN (sp~dfy units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION
CONTAMINANTS and mt!dia) (specify) (specify) (specify) EXPOSURE POTENTIAL

Cadmium 62 mg/kg (s) .02 mg/m' 50mg/m' NE PulmInary edema, dyspnea, NA
cough, chest tightness.
headaches, chills, muscle aches,
nausea. vomiting, eIlahrrea

Chromium 358 mg/kg (s) 05 mg/m' 500 mg/m' NA HistologiC fibrosis of. lungs NA

.Copper 1150 mg/kg (s) 1 mg/m' NA NE Eye irritation, skin irritation, NA
gastrointestinal cli.stress. deep
red colored urine

Lead 3300 mg/kg (s) .10 mg/m' 700 mg/m' NA Weakness, insomnia, anorexia, NA
weight loss, anemia, limp wrist,
abdominal pain, hypotension

2-methylnaphtalene 7.92 mg/kg (s) 200 ppm 3000 ppm 753 ev

Ethybenzene 62 mg/kg (s) 100 ppm 2000 ppm 0.25-200 ppm Inttated. eyes and mucus 8.76 ev
membranes, headaches,
dermatiUs,coma

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SO = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

0" 91/IAAP-R27



SITE IAAP-R27
FIRE TRAINING PIT

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
.

OBSERVED WARNING
CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO

KNOWN (specify units ppm ormgtm' ppm ormgtm' ppm ormgtm' OF ACUTE IONIZATION
CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

1,1-Trichloroethane 10 mg/kg (5) 350 ppm 1000 ppm 6.76 ppm 10.4 ev

1,I-Dichloroethane 8.91 mg/kg (5) 10 ppm 500 ppm 1.06-40 ppm Irritated eyes, central nervous 11.12 ev
system depression, liver and
kidney damage

Toluene 10 mg/kg (5) 100 ppm 2000 ppm 0.17 ppm Fatigue, weakness, dizziness, 8.82
headaches, muscle fatigue,
insomnia, dermititis

Xylene 12.2 mg/kg (5) 100 ppm 10,000 ppm 0.08 ppm DizzinesS, excitement,. 8.56
.drowsiness, irritated eyes, nose,
and throat; nausea, vomiting,
abdominal pain, dermatitis

NA =Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L =Lagoon

00012659.91/lAAP·R27 5-151



SITE IAAP-R27
FIRE TRAINING PIT

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as nece.•sary. Attach additional sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 3, 5, 7, 10, Specify: ( ) Not Needed
Detector &11

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor . Spedfy: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

/.91/IAAP-R27 c1S2



SITE/WASTE CHARACTERISTICS

Corrosive [ I

Carcinogen [ X I Radioactive* [ I

Trip/Fall [ X I

[ IAcutely
Toxic

Gas/Vapor [X I[ I

[X IBelow
Grade

Sludge

Reactive [ I

Volatile [ I

Solid [X I

Confined* [ I
Space

Waste Type(s):

Liquid [ I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [ I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Bum [ I Cut [ X I Splash [ X I

Noise [ I Other: _

Action Levels for Evacuation of Work Zone Pending: Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0 5 mg/m3, other _

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5QQ ppm, particulates> mg/m3

,

other --------

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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SITE IAAP-R28
ROUNDHOUSE TRANSFORMER STORAGE YARD

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE- LEVEL OF PROTECTION
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) lYPE Primary Contingency SCHEDULE

7 Collect soil samples using an auger to be analyzed for I!tlili~We ABCp AB!j;D TBD
pesticides/PCBs.

Non-Intrusive ~~ ~iff~

6 Collect surface water samples, if possible. Intrusive ABcn ABeD TBD

NQt\H!tli'ij~(Y¢ M~ M!8!m~
.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

PERSONNEL FIRM RESPONSIBiliTIES ON SITE
NAME

~91/IAAP-R28



SITE IAAP-R28
ROUNDHOUSE TRANSFORMER STORAGE YARD

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEurLV IDill CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (Specify units ppm ormglm' ppin or mglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

PCB-1260 .13 /lg/L 0.5 mg/m' 5 mg/m' Irritated eyes and skin; U
dermititus

NA = Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TIC = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

00012659.91/lAAP~R28 5-155



SITE IAAP-R28
ROUNDHOUSE TRANSFORMER STORAGE YARD

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 100012659.91

MONITORING EQUIPMENT: Specif!! by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 6&7 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNJJ

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type This will be
Type required during

drilling
.

Other Specify: ( ) Not Needed
Specify:

!.91/lAAP-R28



SITE/WASTE CHARACTERISTICS

Corrosive· . [ I

Carcinogen [ I Radioactive* [ I

Trip/Fall [ X ]

[ I

Gas/Vapor [ I

Acutely
Toxic

[ I

[X IBelow
Grade

Sludge

Volatile [ I

Reactive [ I

Solid [ X I

Confined* [ I
Space

Waste Type(s):

Liquid [X I

Characteristic(s):

Flammable/ [ I
Ignitable

Explosive [ I

Other:

Physical Hazards:

Overhead [ I

Puncture [ X I Burn [ ] Cut [X I Splash [X I

Noise [ ] Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: 02 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapoI'll above
background levels, particulates> 0.5 mg/ms, other _

• Level C: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/ms,
other _

• Level B: 02 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3,
other _

• Level A: 02<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors >500 ppm, particulates> mg/m3, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAP-R29
LINE 3A POND

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECTION

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

3 & 7 Surface and subsurface soil samples will be collected.

TYPE

i*tfij$!y¢

Non-Intrusive

Primary

ABCp

~fii!4

Contingency

ABeD

MlRtlfi!i4

SCHEDULE

TBD

4

2

-6

Sediment samples will be obtained.

Downgradient groundwater samples will be obtained.

Surface water samples will be obtained, if available.

Intrusive

l89AHijJt!l$W"¢

Intrusive

l8&iiHlj!i;!i$iYl1

Intrusive

l8!jIlHnfffilil¥l!

Intrusive

Non-Intrusive

ABCP

~.

ABCP

Mgmfi!i4

ABCP

MlRtlfi¢4

ABCD

Modified

ABlllD

M§4Ifi¢9

ABeD

M9i:!ifli!4

ABeD

MOdified

ABCD

. Modified

TBD

TBD

TBD

PERSONNEL
NAME

FIRM RESPONSIBIUTIES ON SITE

r c91/IAAP-R29 .58



SITE IAAP-R29
LINE 3A POND

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1100012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (spedfy) (spedfy) (spedfy) EXPOSURE POTENTIAL

Chromium 32.2 mg/kg (5) 0.5 mg/m' NE Histologic fibrosis of lungs NA

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = F1yash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D=Drums L= Lagoon

00012659.91/lAAP·R29 5-159



SITE IAAP-R29
LINE 3A POND

HEALTH AND SAFETY PLAN '. PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 2, 3, 4, 6, & Specify: ( ) Not Needed
Detector 7 I·

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNU

Harne Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

r :91/IAAP-R29 .60



SITE/WASTE CHARACTERISTICS

Corrosive [X]

Carcinogen [ X ] Radioactive* [ ]

Gas/Vapor []

[ ]

Trip/Fall [J

Acutely.
Toxic

[ ]

[ ]

Below
Grade

Sludge

Reactive [ ]

Volatile [ ]

Confined* [ ]
Space

Solid [ X]

Waste Type(s):

Liquid [X]

Characteristic(s):

Flammable/ [ . ]
Ignitable

Explosive [ ]

Other:

Physical Hazards:

Overhead [ ]

Puncture [ X ] Burn [ X ] Cut [ ] Splash [X]

Noise [ X ] Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
background levels, particulates> 0.5 mgim3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mgim3

,
other -'- _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (California-20%), unknowrt
organic vapors >500 ppm, particulates> mgim3, other

*Requires completion of additional fonn and special approval from the Corporate Health Safety Group.
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SITE IAAP-R30
FLY ASH DISPOSAL AREA

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

FIELD ACTIVITIES COVERED UNDER THIS PLAN

TASK DESCRIPTIONISPECIFIC TECHNIQUE-· LEVEL OF PROTECTION
STANDARD OPERATING PROCEDURESISITE LOCATION

(attach additional sheets as necessary) . lYPE Primary Contingency SCHEDULE

6 Surface water samples will be collected from streams around the Intrusive ABCp, ABeD TBD
site.

N6nAll\J!'!mve M~~ Md4ifi,~
.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified
.

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

Intrusive ABCD ABCD

Non-Intrusive Modified Modified

PERSONNEL FIRM RESPONSIBIUTIES ON SITE
NAME

~91/IAAP~R30



SITE IAAP-R30
FLY ASH DISPOSAL AREA

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT 1t00012659.91

HIGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (5pecify Ilnits ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

Beryllium 2.96 mg/kg (S) .0005 mg/m' 10mg/m' Respiratory symptoms, NA
weakness, fatigue,. weight loss

NA = Not Available NE = None Established U = Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D=Drums L = Lagoon

(XX)12659.911IAAp·R30 5-163



SITE IAAP-R30
FLY ASH DISPOSAL AREA

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACfION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 1()'25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen nonnal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 6 Specify: ( ) Not Needed
Detector

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNlJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

i.91/IAAP-R30



SITE/WASTE CHARACTERISTICS

Corrosive f 1

Carcinogen [ X 1

Trip/Fall [1

Gas/Vapor [ 1

[ 1Acutely
Toxic

. Radioactive* [ 1

[ 1

[ 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Conflned* [ 1
Space

Solid [X 1

Waste Type(s):

Liquid [X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture. [X 1 Bum [ 1 Cut [X 1 Splash [X 1

Noise [ 1 Other:

.Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL,. organic vapors above
. background levels, particulates> 0.5 mg/m3, other -----

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

SITE IAAP-16
FORMER LINE 1 IMPOUNDMENT

PROJECT DOCUMENT #00012659.91

LEVEL OF PROTECIlON

FIELD ACTIVmES COVERED UNDER THIS PLAN

TASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary) TYPE Primary Contingency SCHEDULE

2 Groundwater samples will be collected. Intrusive

Ni\i:ifJil~y¥!

ABCD

MOdified." -,.

ABGD

t\'!~ifi!14

TBD

3 & 4 Sediment and surface soil samples will be obtained. Intrusive

Non-lntr:Usive

ABC@

Ml!@Uled .

ABQD

Mlmlllea

TBD

6

7

Surface water samples will be obtained from Brush Creek.

Subsurface soil samples will be collected.

Intrusive

Non·lntrusivl!

mfl:WliWf

Non-Intrusive

Intrusive

Non-Intrusive

ABCl?

MQained

ABCP

Mjjglft¥!4

ABCD

Modified

ABeD

M!!4ifi¥!4

ABeD

M!!4IJ!¥!4

ABCD

Modified

TBD

TBD

PERSONNEL
NAME

.91/lAAP~16

FIRM RESPONSIBIU'rIES ON SITE



SITE IAAP-16
FORMER LINE 1 IMPOUNDMENT

HEALTH AND SAFETY PLAN FORM PROJECT DOCUMENT #00012659.91

lllGHEST
OBSERVED WARNING

CONCENTRATION PEUTLV IOLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (spt!dfy "",its ppm ormglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS and media) (specify) (specify) (specify) EXPOSURE POTENTIAL

HMX 400 mg/kg (S) Skin irritation NE

DNB 1 mg/m' 200 mg/m' Anoxia, cyanosis, visual
disturbance, central scotomas,
bad taste, burning mouth, dry
throat, thlrs~ yellowing hair

DNT 1.5 mg/m' U Anoxia, cyanosis, anemia, U
jaWldice

RDX 61 mg/kg (5) 1.5 mg/g' NA Central nervous system U
dysfunction includlng
convulsions and coma

TNT 0.5 mg/m' NE . Respiratory irritation, skin U
irritation, gastrointestinal
distress, deep red colored urine

NA = Not Available NE = None Established U = Unknown

T = Tailings F = Flyash SD = Sediment
.

S = Soil SW = Surface Water TK = Tanks
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon

o:xn2659.91/lAAP·16 5-167



SITE IAAP-16
FORMER LINlE 1 IMPOUNDMENT

HEALTH AND SAFETY PLAN PROJECT DOCUMENT 1100012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary•

INSTRUMENT TASK ACTION GUIDELINES
.

COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator ·10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%02 Oxygen normal
<21.0%02 Oxygen deficient; notify SHSC
<19.5%02 Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 2,3,4,6, & Specify: ( ) Not Needed
Detector 7

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNlJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify: ( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

.91/IAAP-16 ,68



SITE/WASTE CHARACTERISTICS

Corrosive [ 1

Carcinogen [ X 1 Radioactive* [ 1

Gas/Vapor [ 1

[1Acutely
Toxic

Trip/Fall [ X 1

[ 1

[ 1Below
Grade

Sludge

Reactive [ 1

Volatile [ 1

Solid [X 1

Confined* [ 1
Space

Waste Type(s):

Liquid [X 1

Characteristic(s):

Flammable/ [ 1
Ignitable

Explosive [X 1

Other:

Physical Hazards:

Overhead [ 1

Puncture [ X 1 Bum [ 1 Cut [ X 1 Splash [ X 1

Noise [ 1 Other:

Action Levels for Evacuation of Work Zone Pending Reassessment of Conditions:

• Level D: O2 <19.5% or >25%, explosive atmosphere >10% LEL, organic vapors above
. background levels, particulates> 05 mg/m3, other _

• Level C: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >5 ppm, particulates> mg/m3

,
other _

• Level B: O2 <19.5% or >25%, explosive atmosphere >25% LEL (Califomia-20%), unknown
organic vapors (in breathing zone) >500 ppm, particulates> mg/m3

,
other _

• Level A: O2<19.5% or >25%, explosive atmosphere >25% LEL (Califomia-2Q%), unknown
organic vapors >500 ppm, particulates> mg/m3

, other

*Requires completion of additional form and special approval from the Corporate Health Safety Group.
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HEALTH AND SAFETY PLAN

FIELD ACTIVITIES COVERED UNDER THIS PLAN

SITE IAAP-44
LINE 800 PINK WATER LAGOON

PROJECT DOCUMENT 1100012659.91

LEVEL OF PROTECTIONTASK DESCRIPTION/SPECIFIC TECHNIQUE-
STANDARD OPERATING PROCEDURES/SITE LOCATION

(attach additional sheets as necessary)

2 Groundwater sampling will OCCur at site.

3 & 4 Sediment and surface soil samples will be collected.

6 . Surface water sampling will occur.

TYPE

Intrusive

Non-lntrusive

Intrusive

Non-Intrusive

Intrusive

Non-lnlrusive

Primary

ABCg

-~~

ABCP

Mg~

ABCP

MW!U!!i4

Contingency

ABCD

MlRIifi!i4

ABeD

MlR!!fti\&

ABCD

M94ifii\&

SCHEDULE

TBD

TBD

TBD

7 Subsurface soil samples will be collected. !#m.!$lYe
Non-Intrusive

Intrusive

Non-Intrusive

ABCll!

MlRI!6!i4

ABCD

Modified

ABCD

M94!Ai\&

ABCD

. Modified

TBD

PERSONNEL
NAME

~91 /IAAP-44

FIRM RESPONSIBIUfIES

-

ON SITE



SITE IAAP-44
LINE 800 PINK WATER LAGOON

HEALTH AND SAFETY PLAN FORM . PROJECT DOCUMENT 1100012659.91

IDGHEST
OBSERVED WARNING

CONCENTRATION PEUfLV IDLH CONCENTRATION SYMPTOMSIEFFECTS PHOTO
KNOWN (specify units ppm or mglm' ppm ormglm' ppm ormglm' OF ACUTE IONIZATION

CONTAMINANTS a.nd media) (specifyl (specify) (specify) EXPOSURE POTENTIAL

Copper 172 mg/kg (S) 1 mg/g' NE Eye irritation, nausea, fever, NA
weakness

DNT 20 I!g/L (SW) 1.5 mg/m' u Anoxia, cyanosis, anemia, U
jaundice

HMX 110 mg/kg (S) Skin irritation U

RDX 36,000 I!g/L (GW) 1.5 mg/g' NA centralnervoussy~em U
dysfunction, including
convulsions and coma

TNT 2000 mg/kg (S) 0.5 mg/m' NE Respiratory irritation, skin U
irritation, gastrointestinal
distresS, deep red colored urine

NA = Not Available NE = None Established U= Unknown

S = Soil SW = Surface Water T = Tailings F = Flyash TK = Tanks SD = Sediment
A = Air GW = Groundwater SL = Sludge D = Drums L = Lagoon
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SITE IAAP-44
LINE 800 PINK WATER LAGOON

HEALTH AND SAFETY PLAN PROJECT DOCUMENT #00012659.91

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT TASK ACTION GUIDELINES COMMENTS

Combustible 0-10% LEL No explosion hazard ( X ) Not Needed
Gas Indicator 10-25% LEL Potential explosion hazard; notify SHSC

>25% LEL Explosion hazard; interrupt task/evacuate
21.0%0, Oxygen normal
<21.0%0, Oxygen deficient; notify SHSC
<19.5%0, Interrupt task/evacuate

Radiation 3 x Background: Notify HSM ( X ) Not Needed
Survey Meter >2mR/hr: Establish REZ

Photoionization 2,3,4,6, & Specify: ( ) Not Needed
Detector 7

HNU HNU readings above 5 ppm will require site
(X) 11.7 ev evacuation.
( ) 10.2 ev
( ) 9.8 ev
( ) ev

Type HNIJ

Flame Ionization Detector Specify: ( X ) Not Needed
Type

Detector Tubes/Monitor Specify: ( X ) Not Needed
Type
Type

Respirable Dust Monitor Specify:
.

( X ) Not Needed
Type
Type

Other Specify: ( ) Not Needed
Specify:

(' ~1/lAAP~44



5.6 NOISE HAZARD AND CONTROL

Protection against the effects of noise exposure shall be provided for all team personnel
whenever the sound level exceeds 85 dB(A) continuously or 140 regardless of the duration of
exposure (USACE Safety and Health Requirements Manual). The following are permitted
exposure times and sound levels:

Duration/
Day (hours)

8
4
2
1
'A

Sound
Level dB(A)

90
95

100
105
115

Duration/
Day (hours)

6
3
Ph
Ph

Sound
Level dB(A)

92
97

102
110

Generators will be used to purge monitoring wells at sites. The site HSO will monitor noise
levels during generator operation to ensure that limits are not exceeded or proper hearing
protection is used.

Noise hazard areas will be marked with caution signs indicating both the presence of hazardous
noise levels, and the need for hearing protection. Hearing protectors that meet or exceed the
ANSI Z 24.22 standard will be used. Ear plugs may be used when determined and fitted
individually by a competent person. Plain cotton will not be used.

5.7 RADIATION SAFETY

As noted in Section 5. 1, radioactivity levels above normal background were detected at lAAP
Sites 3 and 30. The site HSO is responsible for ensuring that radiological monitoring is
conducted and that proper protective procedures are carried out by field team personnel while
working at those two sites. Specifically, the site HSO will:

00012659.91

•

•

•

•
•

•

Provide radiation dosimeters of the proper range for all personnel.

Train field team personnel in the use of dosimeters.

Ensure that"dosimeters are worn at all times while working at these sites.

Record dosimeter readings daily.

Maintain exposure log for each person noting date/time of reading, dose since
last reading, and accumulated dose. Records will be maintained at the JAYCOR
site office and at the Environmental Services Division of JAYCOR.

Whole-body radiation exposure is limited by OSHA to 1.25 rem per calendar
quarter. Should any person's dose exceed 10 millirems in one day or 50 millirems
in a one-week period, the site HSO will notify the Project Manager, lAAP health
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•

•

and safety authorities, and the USATHAMA SESBranch. Work may be resumed
after the situation has been evaluated and proper precautions implemented.

No employee under 18 years of age may be permitted to receive in any calendar
quarter a dose in excess of 10% of the specified whole-body limit discussed above.

As necessary, establish special decontamination procedures for radioactive
materials.

5-174
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SEcrION 6.0 PERSONNEL TRAINING REQUIREMENTS

Consistent with OSHA's 29 CFR 1910.120 regulation covering Hazardous Waste Operations and
Emergency Response, all site personnel are required to be trained in accordance with the
standard. At a minimum, all personnel are required to be trained to recognize the hazards
on"site, the provisions of this HASP, and the responsible personnel.

6.1 PREASSIGNMENT AND ANNUAL REFRESHER TRAINING

The HSO is responsible for certifying that all employees, prior to arrival on site, meet the
requirements of preassignment training. Consistent with OSHA 29 CFR 1910.120 Paragraph
(e)(3), each employee shall provide to the HSO, a document certifying dates of 40 hours of
training. Personnel must also receive and document, as needed, eight hours of annual refresher
training. Certificates of training will be maintained on file at the JAYCOR site office and will
be available for reference and inspection at any time.

6.2 SITE SUPERVISORS TRAINING

Consistent with OSHA 29 CFR 1910.120 Paragraph (e)(8), individuals will be designated as site
supervisors only when an additional eight hours of training is certified.

The following individuals are identified as having the training necessary to be site supervisors:

Alan Amor
Hope Eiseman
Scott Flickinger

Aaron Frantz
Andy Hopton
David Hrebenach

Sharon Schaeffer
David Schroeder
Mary Robertson

Fred Mayes
David Rosa

Certificates of training will be maintained at the JAYCOR site office.

6.3 TRAINING AND BRIEFING TOPICS

The following items will be discussed by a qualified individual, i.e., the HSO or FTM, at the site
pre-entry briefing(s), as well as at daily morning safety briefings. Health and safety briefings
will be held each morning, and all in attendance will sign the Health and Safety logbook, not
the HSP, at the conclusion of each briefing. The Health and Safety Officer (HSO) will visit the
field sampling teams to conduct oversight of their activities with respect the health and safety
concerns.

00012659.91

Topics

Site Characterization and Analysis
Chemical and Personnel Hazards
Site Control
Personnel Protective Equipment
Sampling Equipment
Decontamination
Procedures for Handling Site Emergencies

6-1

Frequency

Weekly
Daily
Daily
Weekly
Weekly
Daily
Weekly



6.4 MOTOR VEHICLE SAFETY

The contractor/subcontractor will emphasize compliance with state, local, and installation motor
vehicle laws and regulations as part of each daily briefing. Additionally, any special
considerations pertaining to motor vehicle safety, i.e., current or hazardous road conditions, etc.,
will be addressed at the daily site briefings.
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SECTION 7.0 PERSONAL PROTECTIVE EQUIPMENT TO BE USED

This section describes the general requirements of the EPA-designated levels of protection and
the specific levels of protection required for the various tasks at IAAP.

7.1 LEVELS OF PROTEcrION

Personnel wear protective equipment when response activities involve known or suspected
atmospheric contamination, when vapors, gases, or particulates may be generated by site
activities, or when direct contact with skin-affecting substances may occur. Full facepiece
respirators protect lungs, gastrointestinal tract, and eyes against airborne toxicants.
Chemical-resistant clothing protects the skin from contact with skin-destructive and absorbable
chemicals.

The specific levels of protection and their necessary components have been divided into four
categories according to the degrees of protection afforded:

1. Level A should be worn when the highest level of respiratory, skin, and eye
protection is needed.

2. Level B should be worn when the highest level of respiratory protection is
needed, but a lesser level of skin protection. Level B is the primary level of
choice when encountering unknown environments.

3. Level C should be worn when the criteria for using air-purifying respirators are
met, and a lesser level of skin protection is needed.

4. Level D should be worn only as a work uniform and not in any area with
respiratory or skin hazards. It provides minimal protection against chemical
hazards.

Modifications of these levels are permitted, and routinely employed during site work activities
to maximize efficiency. For example, Level C respiratory protection and Level D skin protection
may be required for a given task. Likewise the type of chemical protective ensemble (j.e.,
material, format) will depend upon contaminants and degrees of contact.

The level of protection selected is based upon the following:

00012659.91

•

•

•

Type and measured concentration of the chemical substance in the ambient
atmosphere and its toxicity;

Potential for exposure to substances in air, splashes of liquids, or other direct
contact with material due to work being done; and,

Knowledge of chemicals on-site along with properties such as toxicity, route of
exposure, and contaminant matrix.
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In situations where the type of chemical, concentration, and possibilities of contact are not
known, the appropriate level of protection must be selected based on professional experience and
judgment until the hazards can be better identified.

After consultation with USATHAMA and lAAP personnel to identify chemical and physical
hazards that can be reasonably expected to occur at IAAP, the Field Team Manager and the HSO
have determined that the potential for exposure is low, and that Level D protection is adequate
for on-site work. This determination is consistent with the USATHAMA contract. Should any
employee feel that a higher level of protection is required, that employee must immediately back
off and informthe Project Manager and the HSO. The Field Team Manager and the HSO will
evaluate the circumstances to determine the level of threat present and the possible necessity for
a higher level of PPE. Work activities at that site will be temporarily suspended if there is an
imminent danger to life/health. If circumstances warrant a PPE upgrade, it shall be noted in
the field logbook, and the Project Manager will notify USATHAMA COR, the IAAP
Environmental Office, and the USATHAMA Project Manager. Significant changes in potential
exposures and PPE requirements may necessitate modification to this plan.

7.2 LEVEL D PERSONNEL PROTECTIVE EQUIPMENT

• Coveralls/outer garment - cotton;

• Gloves - butyl;

• Boots/shoes - leather or chemical-resistant, with steel toe;

• Head gear - hard hat;

• Facial protection - face shield, chemical splash goggles, or safety glasses; and,

• :Respiratory protection (as required)."

7.3 REASSESSMENT OF PROTECTION PROGRAM

One respiratory upgrade will always be taken to the field, should an upgrade be required, based
on current site conditions. The HSO for the site should be allowed to upgrade the level of
protection at his or her discretion; the HSO will never downgrade the level of respiratory
protection without approval of the corporate Health and Safety Director. The site HSO will
make all decisions regarding health and safety concerns at the site. Anyone on the site has the
right to question, without fear of reprimand, health and safety issues if they believe these issues
are being compromised. The corporate Health and Safety Director ultimately will have the
authority to resolve any issues that cannot be resolved satisfactorily in the field.

The level of protection provided by PPE selection shall be upgraded based upon a change in site
conditions or findings of investigations. This may require a modification to this plan.

When a significant change in procedures occurs, the hazards should be reviewed. Some
indicators of the need for reassessment are:

.. Many contaminants will not be detected by a FlO or a PID. For example, cadmium, lead PCBs, etc., are respiratory
hazards if dust is present or generated. Where appropriate, respiratory protection may be required when performing
operations where these types of contaminants may become airborne.
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• Commencement of a new work phase, such as moving from soil sampling to
sampling of monitoring wells;

• Change in job tasks during a work phase;

• Change of weather, such as a thunderstorm;

• When hot temperatures demand rest, water, shade, and air conditioning;

• Contaminants other than those previously identified are encountered; and,

• Change in ambient levels of contaminants.

7.4 WORK MISSION DURATION

Before the workers actually begin work, the anticipated duration of the work mission should be
established. Several factors limit mission length, including:

• Ambient temperature and humid conditions; and,

• Difficulty in climbing hills or wading through tall vegetation.

The work duration will be adjusted by the Field Supervisor or HSO, based on these factors.
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SECfION 8.0 MEDICAL SURVEILLANCE REQUIREMENTS

Medical monitoring programs are designed to track the physical condition of employees on a
regular basis as well as survey preemployment or baseline conditions prior to potential
exposures. The medical surveillance program is a part of the health and safety program.

8.1 BASELINE OR PREASSIGNMENT MONITORING

Prior to being assigned to a hazardous or a potentially hazardous activity involving exposure
to toxic materials, each employee will receive a preassignment or baseline physical. The contents
of the physical is to be detennined by the employer's medical consultant. As suggested by
NlOSH/OSHA/USCG/EPA's Occupational Safety & Health Guidance Manual for Hazardous
Waste Site Activities, the minimum medical monitoring requirements for work at the Site is as
follows:

• Complete medical and work histories;

• Physical examination;

• Pulmonary function tests (PVC and FEVl);

• Chest X-ray (every 2 years);

• EKG;

• Eye examination and visual acuity;

• Audiometry;

• Urinalysis; and,

• Blood chemistry, inclhding hematology, serum analyses,
and heavy metals toxicology.

The preassignment physical will categorize employees as fit-for-duty and able to wear
respiratory protection.

8.2 PERIODIC MONITORING

In addition to a baseline physical, all employees require a periodic physical within the last 12
months unless the advising physician believes a shorter interval is appropriate. The employer's
medical consultant will prescribe an adequate medical monitoring program that fulfills OSHA
29 CFR 1910.120 requirements. The preassignment medical monitoring program outlined above
may be applicable.

All personnel working in contaminated or potentially contaminated areas at the site will verify
currency (within 12 months) with respect to medical monitoring. This is done by providing a
copy of the medical examination certification form from the examining physician to the HSO
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who will inspect them and keep them on file at the site. An example medical examination·
certification fonn is shown at Appendix B.

8.3 EXPOSURElINJURYIMEDICAL SUPPORT

As a follow-up to an injury or possible exposure above established exposure limits, all employees
are entitled to and encouraged to seek medical attention and physical testing. Depending upon
the type of exposure, it may be critical to perfonn follow-up testing within 24-48 hours.. It will
be up to the employer's medical consultant to advise the type of test required to accurately
monitor for exposure effects. An accident/incident report worksheet is shown in Appendix C.
Accidents resulting in a fatality, lost-time injury or illness, hospitalization of five or more
personnel, or property damage to government or contractor property (which occurred dUring
the performance of the contracC equal to or exceeding $2,000.00 must be telephonically reported
to USATHAMA, CETHA-TS-S, (301) 671-4811, as soon as possible, but not later than two hours
after occurrence, and reported in writing within five days of occurrence on ENG Fonn 3394
(Appendix C). All other accidents/incidents must be telephonically reported to USATI-IAMA,
CETHA-TS-S, (301) 671-4811, within eight hours of occurrence.

8.4 EXIT PHYSICAL

At tennination of employment or reassignment to an activity or location that does not represent
a risk of exposure to hazardous materials, an employee shall require an exit physical. If the
latest physical was within the last six months, the adVising medical consultant has the right to
determine adequacy and necessity of an exit exam.
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SEcrION 9.0
FREQUENCY AND TYPES OF PERSONAL AIR

MONITORING/SAMPLING

This section explains the general concepts of an air monitoring program and specifies the
surveillance activities that will take place during project completion at the site.

The purpose of air monitoring is to identify and quantify airborne contaminants in order to
verify and determine the level of worker protection needed. Initial screening for identification
is often qualitative (i.e., the contaminant or the class to which it belongs is demonstrated to be
present), but the determination of its concentration (qUantification) must await subsequent
testing. Two principal approaches are available for identifying and/or quantifying airborne
contaminants:

1. The on-site use of direct-reading instruments; and,

2. Laboratory analysis of air samples obtained by gas sampling bag, collection media
(i.e., filter and sorbent), and/or wet-contaminant collection methods.

9.1 DIREcr-READING MONITORING INSTRUMENTS

Unlike air sampling devices, which are used to collect samples for subsequent analysis in a
laboratory, direct-reading instruments provide information at the time of sampling, enabling
rapid decision making. Data obtained from the real-time monitors are used to assure proper
selection of PPE, engineering controls, and work practices. Overall, the instruments provide the
user with the capability to determine if site personnel are being exposed to concentrations that
exceed exposure limits or action levels for specific hazardous materials.

Of significant importance, especially during initial entries, is the potential for IDLH conditions
or oxygen-deficient atmospheres. Real-time monitors can be useful in identifying any IDLH
conditions, toxic levels of airborne contaminants, flammable atmospheres, or radioactive hazards.
Periodic monitoring of conditions is critical, especially if exposures may have increased since
initial monitoring or if new site activities have commenced.

Table 9- 1, excerpted from Occupational Safety and Health Guidelines for Hazardous Waste Site
Activities, provides an overview of the monitoring instruments that will be used at the IAAP.

9.2 PERSONAL MONITORING SAMPLING

After site activities have commenced, the selective monitoring of high-risk workers, i.e., those
who are closest to the source of contaminant generation, is essential. Personal monitoring shall
be completed in the breathing zone. .

Those employees working closest with the source have the highest likelihood of exposure to
concentrations that exceed established limits. Representative sampling approaches emphasizing
worst-case conditions or employees with the greatest risk of exposure are acceptable; however,
the sampling strategy may change if the operation or tasks change on site or if exposures were
potentially increased..
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Table 9-1. Monitoring Instruments to be Used at IAAP

Hazard Typical Operating

Instrument Monitored Application Detection Method General Care and Maintenance TImes

Combustible Gas Combustible sues and Musures the coni=enb'aUon of • A filament. usually made of Rettwge or rep1lae battery. CaUbrate Can be lIM!d ror • Ions u 1M
rndlator (CGI) "pors. combustible, ga or vapor. plAU.u.... Is hooled by bumlnS !he immediately bofore """& Iuottuy Iss...... r...!he

cOmbuetible g. or vapor. The recommended Intern! between
Increue In heat is measured.. allbrallOM, whkhewr is lea.

FLame Ionization Many organk g_ aftcl In survey mode, ddeds the total Ca!Jes .nd vapors are IonlRd In a Recharp or replla! bliltery. Mont... fuel S houn; 3 hours with lbip chart
Detector (AO) with ..p.... concentnti~of many organk sues fJal1U!. A cumnt is produced in and/orcom~ air supply puge. ...",..j"•

Gas Chromatography and vapors. In su chromatography proportion 10 the number of carbon Perfonn routIM maintenance u
Option Example: (GO mode Identifies and measure aloms presenl d..ribed in the ..nUliI. Check for
Foxboro OVA specific cOmpounds. In swver I<ob.

mode. all the organic compounds are
lonlad and detected at the ..me
time. In GC mode,. v0ll:1IIe species
are separ..tl!d.

Gamma R.1diation Gamma Radiation Environmental radiation monitor. ScintiUation det«tor. Must be callbraled annUlDy at • Cln be used for ., long ., 1M
Survey Instrument optdallzed fadUty. battery lul:fl. or for the

recommended Inlenal between
albaUOM, whkhever it -.

Ultraviolet {UV} Many orpnlc and some D!tI!ds total concentrations of many ionizes molecule using UV radiation; Roclwge ... "1'..... Iuo...,.. R"8"luIy 10 hours; 5 hours with strip chArt
Photoionization inorpnlc sues and organic and some inorganic gun. prodUCUI I current that Is clean lamp wlndow. Reprty deen Ind ...",..jer.

Detector (PrO) "apors and vapors. Some IdentiflcaUon of proportional to the number «Ions. maintain the iMtrument and ICC.'ellllOrleI
Example: HNU compounds it po-Ible if more than

one probe Is 1Ued.

Direct-Reading; Spedftc su and vapors Measures ~tntionJ of spedfic The co.npound reacts with the Do not .... p_yop<Md tub<
Colorimetric Indicator giUn and Vlpors.. indicator chemical in the tube, eftfl If the lndk:ator chernlallJ not
T..... producing a stJ;in whqse lensth of stained. Check pump for leab before

color chanp Is proportional to the and after laM. Refrlaerate prior to use to
compound's concmtration. maintain shelf life about two rears.

O\eclt expiration date of tuba Calibrata
pump volume at Ieut quarterly. Avoid
roup handllns which mlY "UN!
channeUns-

Oxygen Meter Oxl'8"" MNSUret the percentage of o"yp lisen and electro<tmnlcti sensor to Replace detectlJr cell accordlns to 8-12 hou....
in air. measure the partial preaaure of manufacturer's recommendations.

oxyBft' In the air and conftrts that Recharge or replKe batteries prior to
reading to oxygen concentration. expiration of the specified Interval. If the

ambient lir is more than OS" oxygen.
replace or detedor cell ~tly.
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9.3 SPECIFIC CONTAMINANTS TO BE MONITORED AT THE SITE

The following provides a summary of the contaminants to be monitored and the
frequency/schedule of monitoring. Data from these measurements will be entered into the field
log book. Appendices D, E, and F provide information on the use and calibration of the
Combustible Gas Indicator/Oxygen Meter and Organic Vapor Analyzer (FID), and the
Photoionization Detector (HNU).

9.3.1 Site Air Monitoring Instruments, Frequencies, and Locations

• Combustible Gas Indicator Oxygen Meter (CGI/02)

. • Frequency - Once at each monitoring well sampling location, unless
elevated readings are encountered.

• Location - At the wellhead.

• Organic Vapor Analyzer (FID) or Photoionization Detector (PID)

• Frequency - Once at each sampling location, unless elevated readings are
encountered.

• Location - At the wellhead.

• Radiation Meter

= Frequency - At initial site .entry.

• Location - Across the entire site for SWMU 30.

9.3.2 Action Levels

LEVEL

<10% LEL

10%"-25% LEL

>25% LEL

~

<19.5%

19.5%-25%

>25%

00Jt2659.91

EXPLOSlVE ATMOSPHERE

ACTION

Continue investigation.

Continue on·site monitoring with ex~me caution as higher levels are encountered.

Explosion hazard. Withdraw from area immediately and contact IAAP Security.

OXYGEN

ACTION

Withdraw from area immediately and contact IAAP Security. NOTE: Combustible gas
readings are not valid in atmospheres with <19.5% oxygen.

Continue investigation. Deviation from norma11evel may be due to presence of other
substances.

Fire hazard patential. Discontinue investigation and withdraw from area. Contact IAAP
Security and consult a fire safety specialist.
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ORGANIC VAPORS

~ ACTION

Q-4 ppm above background in the breathing zone or Continue investigation/monitoring background, Level D.
<~TLV if the contaminant is known and the instrument
is directly calibrated.

5-10 ppm above background in the breathing zone Back off from area and if readin~continue, contact IAAP
or <lOX TLV if the contaminant is known. Security and evaluate an upgrade to Level C.

10-500 ppm above baCkground in the breathing zone Back off from area and if readings continue, contact IAAP
or <l00X the TLV if the contaminant is known. Security and evaluate an upgrade to Level B. .

>500 ppm above background in the breathing zone . Excavate work area, contact IAAP Security, and evaluate
protection. the need for Level A.
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SEcrION 10.0 SITE CONTROL MEASURES

The following section defines measures and procedures for maintaining site control. Site control
is an essential component in the implementation of the site health and safety program.

10.1 BUDDY SYSTEM

When conditions present a real or potential risk to personnel, the implementation of a buddy
system is mandatory. A buddy system requires at least two people to work as a team; each
looking out for each other. All site and sampling activities at lAAP will be done under the
buddy system.

iO.2 SITE COMMUNICATIONS PLAN

Successful communications between field teams and contact with personnel in the support zone
is essential. For all Level D activities normal verbal communication shall be used.

10.3 WORK ZONE DEFINITION

The three· general work zones established at any site are (1) the Exclusion Zone; (2) the
Contamination Reduction Zone; and, (3) the Support Zone.

The Exclusion Zone is defined as the area where contamination is either known or likely to be
present, or because of activity, will provide a potential to cause harm to personnel.

The Contamination Reduction Zone is the area where personnel conduct personal and equipment
decontamination. It is essentially a buffer zone between contaminated areas and clean areas.
Activities to be conducted in this zone will require personal protection as defined in the
decontamination plan.

The Support Zone is situated in clean areas where the chance to encounter hazardous materials
or conditions is minimal. Personal protective equipment is therefore not required.

These zones will be established as required at each SWMU under the direction of the HSO or
FTM. VISUal delineation of zones with flagging tape will be accomplished if there is any
potential for persons other than team members to enter the zones. In remote sampling locations,
the extent of zone demarkation will be decided by the team leader.

10.4 NEAREST MEDICAL ASSISTANCE

Figure 10-1 provides a map locating the IAAP Health Clinic for emergency care to individuals
who may experience an injury or exposure on-site. The route to the base health clinic will be
verified by the HSO and should be familiar to all site personnel. For injuries or exposures
requiring off-site medical attention, the Burlington Medical Center Oocated at 602 North 3rd
Street) shall be used. A map to this facility is shown at Figure 10-2. Each team member will
drive to this facility to become familiar with the route so they can assist in a possible emergency.

The recommended route to the Burlington Medical Center is as follows:

00012659.91 10·1



,,, :;._._.....; .....
" =

l' '!
•

00012659.91

Figure 10-1

,.
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• . Proceed north on Texas Avenue, past the Administration Area and through Gate
#4;

• Tum right (east) on Route 34;

• Follow Route 34 into Burlington;

• Tum right (south) on N. Main Street for four blocks;

• Tum right (west) onto Washington Street, follow for one block;

• Tum right again (north) onto N. 3rd Street; the Medical Center is on the right;

• Proceed to the Emergency entrance.

10.5 SAFE WORK PRACTICES

The standing orders during sampling and any other site activities are:

• Comply with IAAP Procedures for entry into production lines and other fenced
areas;

• No smoking, eating, or drinking inside the exclusion zone;

• No horse play on site;

• Wear the appropriate level of protection; and,

• Drive carefully and safely.

10.6 EMERGENCY COMMUNICATIONS

If an emergency occurs, the nearest Security guard position has a telephone or if a guard is
available in a nearby vehicle, he can radio for an ambulance.

Mobile phones will be provided for teams working in remote areas. Call 7414 or 7912 for
assistance.

ocxn2659.91 10-3



Figure 10-2 Location of the Burlington Medical Center
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SEctION 11.0 DECONTAMINATION PLAN

Sections 7.1 and 7.2 list the specific level of protection and components required. Consistent
with this level of protection, decontamination will be performed in a level of protection at least
equal to the level of protection required for sampling.

11.1 STANDARD OPERATING PROCEDURES

Decontamination involves the orderly and controlled removal of contaminants. Standard
decontamination sequences are presented in Table 11-1 for Level D. All site personnel should
minimize contact with contaminants in order to minimize the .need for extensive
decontamination.

Table 11-1 Level D Decontamination

Step 1 - Gross wash;
Step 2 - Alconox wash;
Step 3 - Detailed scrub;
Step 4 - Gross rinse with approved nonchlorinated water;
Step 5 - First rinse with distilled w\lter;
Step 6 - Final rinse with distilled water; and,
Step 7 - Air dry.

11.2 LEVELS OF DECONTAMINATION PROTECTION REQUIRED

The level of protection required for personnel assisting with decontamination will be Level D.
The HSO is responsible for monitoring decontamination procedures and determining their
effectiveness.

11.3 EQUIPMENT DECONTAMINATION

Sampling equipment will be decontaminated after each sample is taken. Table 11-1 provided
the sequence of decontamination steps required for equipment that will be decontaminated after
each sampling event. Site personnel will wear splash protection while decontaminating
equipment (Tyvek, eye protection, and nitrile gloves). Personnel will stand up-wind of
decontamination area while decontaminating equipment in order to minimize exposure to
overspray. Plastic sheeting will be laid down to cover all of the decontamination area. A
thorough wash and rinse of equipment will be done, but wash and rinse water will be limited
asrnuch as possible in order to minimize the amount of decontamination water to be contained
in drums.

11.4 DISPOSITION OF DECONTAMINATION WASTES

Contamination must be expected at each SWMU sampling location.. All wash and
decontamination waters will be contained in drums that will be transported to each SWMU. All
disposable sampling equipment; i.e., bailers, rope, etc., will be treated as hazardous solid waste
and disposed of accordingly. The specific provisions for disposing of all Investigation Derived
Waste (lOW) are detailed in Appendix B (Section B.5) of the QAPjP.
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SITE SAFETY PLAN ACKNOWLEDGEMENT FORM

By my signature below, I certify that I have been infonned of, understand, and will abide by the
procedures set forth in the Health and Safety Plan for the Iowa Army Ammunition Plant.

cmt2659.91

SIGNATURE PRINTED NAME

A-I

DATE



APPENDIX·B

MEDICAL CERTIFICATION FORM



MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

Employee __-loJ""OwcH~N--.L=>.~SOL~~'0..1...' Date __~",-_=-?""~:.:-,;:.o~' _

Employer _-"J"'A'-'-Y""C"'OR"- _

I have' reviewed the ~Its of this employee's medical monitonng examination and certify
that the record (crr;iols not) complete, (Tests not performed: )

( )

Please cheek all sections that are applioable to this examination:
Not

.......0 .....~bestos Certification - Opinion of Increased Risk:

~a

This individual was examined as per OSHA Standards (29 CFR 1910.1001 and 29 CFR
1926.58. In my opinion, (0 there is/o there is no) medical condition that places the in
dividual at increased risk from exposure to asbestos. tremolite. anthophyllite, or actinolite.

Respirator Certification:

ThiJ"individual has,been examined as per OSHA Standards (29 CFR 1910.134) and found
(1:3'qualifJed/o not qualified) to use a respirator.

~~sPiratorFit Testing:

rhis-if'ldividu I has been examined as per OSHA Standards (29 CFR 1910.134) and has
[!(passed/ not passed) a qualitative fit test.

a Hazardous-waste certlflcation~.. '- ----- if· .
This individual has been examined as per OSHA Standards (29 CFR 1910.120). In my
opinion. this in~idual is:

9"""qualified for full participation in hazardous waste site work when conduct
ed under the conditions of adequate training and a health and safety plan.

o qualified with limitations that restrict full participation in hazardous waste
site work as described below.

o not qualified for any direct work with hazardous waste or hazardous'waste
sites as described below.

I have informed the emplo ee about medical conditions discovere
that require further exam' ion r treatm nt.

Physician Name: (Print) -l.::QI;g:r2.:;Jut2:tJ.r!§:!:'4,,-- (Signature)......-4-'o""'-""-"=;>- _
......>Date __;L..,;:......::.....~'-__

Comments: (Please describe any work limitatiOns inclUding functional and environmental Iim
itatio s. whe her te porary or permane t. pending medical evaluation. etc.)

S~ I

WHITE • EMPLOYEE

YELLOW .. PHYSIClAH

PINK .. EMPlOYEE

00012659.91
B-1



APPENDIX C

ACCIDENT/INCIDENT REPORT WORKSHEET
(Eng. Form 3394 USA COE Accident Investigation Report)



Time of Injury:

ACCIDENT REPORT WORKSHEET

(USATHAMA Requires Fonn 3394 Within Seven Days of Accident)·

Injured Employee:

Date of Injury:

Place of Injury: ---' _

Description of Occurrence: _

Nature and Extent of Injury:

Treatment given by (if hospital!clinic· give name, address, and attending physician):

Future treatment if advised/taken:

Corrective Actions Recommended/Taken:

Reported by (print name):

Signature:

Date: _

cc: GM, HRD, PM, HSO

• Call Vivian Graham at (301) 671-4811.

00012659.91 C·l



REQUIREMENT
CONTROL SYMBO

CEECoS-8(R2)

1. ACCIDENT CUSSIFICAnON

I
ACCIDENT INVESTIGATION REPORT'tn, FrmS Aftah In" l1n n UA E

UNI

F r U

(For REPORT NO
Sale,.,
Staff onlYI

I') INJURYALLNESS/FATAL (21 PROPeRTY DAUAGE

L.o
o

o
3 UQTOR \IEHlCl.E INVOlV

OTHER

o OTHER

o
FIRE

INVOlVEO

FIRE
INVOLVED

2.

o
o

(2) 0 TOY

OTHER

3. GENER4LIN~ATK)N

o
o

o

13) 0 OFF DUTY

11) 0 ONOUTY

g.

o FATAL

a NAME f!Aat.FlrSl.Mlj

CIVILIAN 0 MilITARY

.. GOVERN....ENT

• \,) CONTRACTOR

c pueuc

If JOB S!'RfES'1TTLE

a. DATE OF ACCIDENT b. TIME OF ACCIDENT c. EXACT LOCATlON OF ACCIDENT
tmonthldey,VfUU" (Military "me))

d. CONTRACTOR'S NAUE

(.IPR.....

8. CONTRACT NUMBER

,------------
g. HAZARllOUSITOXlC WASTE

ACTMTYo SUPERFLIND 0 DERP
o IRP 0 OTHER (Specify/

(2) SUBCONTRACTOR

4. CONSTRuenON Acnvrnes ONLY (Fill In lIne MfI cotrHPOlNlIIHJ COCht INJIrIbtN In box 'rom list .... mstmCUon.,

l a. CONSTRUCTlON ACTIVITY (CODE) Ib. TYPE OF CONSTRUCTION EQUIPIAENT

I' '.
ICODE

5 INJURYnLLNESS INFORMATION (InClude ..",. Ott 11M Md CO/'Nepondlnq COd number III box lot Items .. , & 0 1M ItISCI'UCfJOn"n •
•• SEVERITY OF INJURY b. ESl1IAA~ c. ESl1IAATED d. E~DA~

DAYSL DA~HQSPfT' R DOUT

o FATAL (2) 0 LOST· TIME (3) 0 NON LOST ·TIME 14) o FIRST AID AUZ D

.. 800Y PART AFFECTED ICOOE! g. TYPE AND SOURCE OF INJURYI- I (CODE'
PRIMARY I-,,,,,,.... TYPE

SECONDARY ·1 - I
(CODE)

~I. NATURe OF INJURY ,- I SOURCE

6. pueuc FATAUTY (F'" In lIne MIl COtNfPOIHfM9 COde numoet In bOX • 1M InstnlCtiOnsJ
a. ACTIVITY AT TIME OF ACClOENT lCOOE! b. PERSONAL FLOATATION 0EVlCE USED?

I- I DYES oNO 0 NA

7. MOTOR YEHlCUi ACCIDENT

a. TYPE OF VEHtClE b TYPE OF COLLISION c. SEAT BELTS USED NOTUSEO NOT AVAlLA8

leo PICKUPNAN OJ AUTOMOIllLE o HEADON o REAR END 0 BACKING (1) FRONT SEAT

OJ TRUCK [IJ OTHER ~1yJ o BROADSIDE 0 SIDE SWIPE
(2) REAR SEAT

o ROLL OIlER n OTHER

r •. PROPERTYIMAlEAIAL INVOLVED
.• i. NAME OF ITEM b. OWNERS>*' c. S AMOUNT OF DAMAGE

(1)
"

(21

I (J)

9. VESSEUFlOATING PLANT ACCIDENT ~ill In IJn. MHi corre cOde nutrtbW In OCU ',om Hat ..... 1n5tnlCtJ0tI1I:)

r TYPE OF VESSElJFLOATING PlANT (CODEl b. TYPE OF CQlLlSQNIIAISHAP

~,- I

I

I

I

I

10. ACCIDeNT DESCRIPTlON tUM MCftUonai ".., • It necelMtY)

I
':!'!N~G~F!'!O~R~M~33~94~·."':J~u·n~8~8~--------·EOO-ION·-OF-IAA-Y·a·'·1S·0B··SOO-ET-E·.----P·_-I·O·(·2·_----lp·'·"""'---,.·(.~e...·.~C.,



" CAUSAL FACTOR(S) (RUd InstlUCtlon "tore ConJpJe",n9Ji---------:..:.;..::=::...:.==:.=::;.::.::=:::::.::=:.==:::<.-_---------
a IExDJ~n yES "'.\IIf8~ In IIem ,,,

I DESIGN Was ne",," ollaClhty.w",,,,,,,,,,, '"
tl'QUIpment a laClor? .

SPECTIONfMAINTENANCe. Wet. InSP8CtlOn .. malmen·
ance lJfuceoules a I"CIOf')

PERSON'S PHYSICAL CONO!TJQN: In your OPinIOn, was the
physll:al caMllIon 01 the person it faCIOt?

I
OPERATING PROCEDURES. Were oper8Uno Pfor.ec:lur85

a factor?

JOB PRACTICES, Were any lOb satetylheal1h Pfacltees
not foUoweo when lhe acadent OCCUlted?

I HUMAN-FACTORS: Did any human laclOfl such asJ.Sll8 Of
strength 01 petton, etc.•contrlbute to acclOetU',

ENVIRONMENTAl FACTORS: Did heat. co£d. dUll. sun.
Illa,e, etc. r.onulbUte to the ac:adent?.

yES NO • (CONTWUEDI yES NO

CHEMICAL AND PHySICAL AGENT FACTORS Old e)lOOSUfe to

0 00 0
Cn&mteal _oenls. sUCh a$ duSllutnes,mISIS.llaLlOfS Of
pnyscal agents. SUCh IS, nol$IUaaIAUon.etC:.•conlflOUle

to accaoenl1

0 0 OFFICE FACTORS Otd alice seumq SUch as. Ilttmg olhee 0 0lurnllure.carrvlnQ.st()Op(rtQ.elc"c.onINbuI8 10 lhe aCCIoerot?

0 0 SUPPORT FACTORS Were ,NaprOptaale 1000S/resources 0 0prOVK18d to PlOPUfIv pertOfm the atllVllVllIlSi.?

0 0 PERSONAL PROTEcnve EQUIPMENT Old the Improoer selectIOn. 0 0use or malnlenance~sonalptOlec:twe t!QUlgmenl
contribute 10 the I?

0 0 DRUGS/ALCOHOL: In your flP'nton.was C1rUQs or alCOhOl a laclOf to 0 0lhe .ccaoenl?

0 0 b WAS A WRITTEN JOB/ACTIVfTY HAZARD ANALYSIS COUPLSTED

0 0
FOR TASK BEING PERFORMED AT TIUE OF ACClDENn

0 YES llf yes. allaett • copy-J 0 NO

i 12. TRAINING.

I

a WAS PERSON TRAINED TO PERFORM ACTMlYJTASK1

DYES

b TYPE OF TRAINING c DATE OF ,UQST REceNT FOAMAl TRAININ(

o CLASSROOM 0 ON JOB /o NONE (Monlhl (Dav). (Yea"

13 FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACClO£NT; INCLUDE DIRECT AND INDIRECT CAUSES (5.. instruction lor definiCIOn of direct and
indirect causes.) ( Use addition'" paper. It necesurylIi:l DIRECT CAUSE

b INDIRECT CAUSEIS)

I~--------------~,~.-.~A~CT1~O"'N"I"S"I"T"A"K"E"N"."'A"N"'n"'C""IP"'A"T"E"D"O"'R""'R"'E"'C"'O"'M"''''M'''E'''N'''D'''E'''D'''T''O~E'''L,"'M"'N""'AT"'E:"':C"A"U"'S"'EI"S"}-.---------

DESCRIBE FULLY'

I
• 15. DATES FOR AcnoNS IDENTIFIED IN BLOCK 14,

.'. BEGINNING (MonlhlDaylYftarJ lb. AfrltTlCiPATEO COUPLETION (Month/Day/Year,

c SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT (j' DATE (MoIDaJYrJ e ORGANllATlON IOENTIFleR'(o,\f, S,. Seiel) l. OFF.ICE $VMS(

I
CORPS _

. CONTRACTOR

I
a o CONCUR

.

b 0 NON CONCUR c

16. MANAGEMENT REVIEW (1st/.

CO....ENTS

SIGNATURE' TITLE DATE

b 0 NON CONCUR c. CQt,AUENTS

17; MANAGEMENT REVIEW (1nd • Ch~t OpMwona. ConstructlOlJ. En(JtnHnfltJ••,e.J

a 0 CONCUR

I_S_,G_N_A_TU_R_E IL.TITL...,,!"E ...--- I_D_A_T_E _

18. SAFE"N AND OCCUPA110NAL HEALTH OFFICE REVIEW

a o CONCUR b 0 NON CO~'CUR c AoomoNAL ACTIONs/COMMENTS.

'1 SIGNATURE ITITLE IDATE

19, COMMAND' APPROVAL

'lMMENTS

, , COMMANDER SIGNATURE

RewrS8 01 ENG Form J394j Paye 2 01 2 PlI9t'S

IDATE



GENERAL Comolete e sepotate l'8llOl1 for eech person wtio was
tn/uretJ. cauSfJ<1. or contnbuted to ttle llCCIdent lexdUding urnnJured
;::ersonnel ana witnesses). Use of this form tor repcirong USACe
emOloyee first-aid type Inlunas NOTto tle suommed to me Oepenment
ot LallOr (DOL). Office of Woncers' Compenseflon Programs tOWCP)
shall be at the discretIOn of the FOA Commanaer. Please type or pnnt.
eglbly. Appropnate lIems shall tle merked WIth an'X" in the bOxteS). If
aCdltional space IS needed. proVIde the informatIOn on a separate
sheet ana attach to the completed form. Ensure tnat these Instructions
are forwaraed With the completed report to thedestgnated
management reviewers Indicated In saChons 16. and 17.

INSTRUCTIONS FOR SECTION 1- ACCIDENT
CLASSIFICATION. (Mark All Boxes That Are Applicable.)

a. GOVERNMENT. Marie 'CIVILIAN" box If ac:cidenl invoMtd
govemment CiVIlian employee; mark "MIUTARY" box II accidellt
involved U.S. ,~llitary personnel.
(1) INJURVnLLNESSIFATAUTY-Mark if aCCIdent resulled in any

govemment civilian employee In,ury. iIIn.... or fatality thaI
reduires the submissidn of OffI... of Woncers CompensebOn
Programs (OWCP) Fonms CA-l (injUry). CA·2 (illness). or CA-6
(fatality). to the Oepet1ment of LallOr OWCP. or militaly
personnelloat-time or falal injury.

(2) PROPERTY DAMAGE-Merk the eppropnate bOx if accident
resulted in any damage of $1000 or more to govemment
propeny (including motor vehICleS).

(3) VEHICLE INVOLVED-Mark if aCCidenllnvolved a motor
venlcle. regarrJleSS of wnather 'INJURYnLLNESS" or
'PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY-Mark If the aCCIdent Involved an In-house
USACE diVing actiVity.

b. CONTRACTOR.

(1) (NJURVnLLNESSIFATALITY-Mark If aCCIdent "lsulted in any
contractor lost-time injuryfillness or fatality.

(2) PROPERTY DAMAGE - Mar1< tha appropriate bOx If aCCident
rllsulled in any damage of 51000 or more to conlractor
propeny (including motor vehICles).

(3) VEHICLE INVOI.VED - Mar1< if aCCident InvOlved a motor
vehicle. regardless of whelnar 'INJURVnLLNESS" or
'PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY -Mark II the aCCldenl Involved a USACE
Contractor diving activity.

c. PUBLIC.

(1) INJURVnLLNESSIFATALITY-Mark if aCCident resulled in
public fatality. (The "OTHER" bOx will tle marked wnan
requested by me FOA to report an unusual non·falal public
accident that could result in claims ag8lnst the government or
as otherMse directed by Ihe FOA Commander).

(2) VOID SPACE-Make no entry.

(3) VEHICLE INVOI.VED - Merk II a<::e,dent resulled in a fatality to
a member of the public and involved a motor vahfde.
regardle.. of w!llIther 'INJURVnLLNESS" Is marked.

(4) VOID SPACE-Mal<e no entry.

t. JOB SERIESlTm.E - For govemmenr CiVIlian emolal'"" enter It>
pay plan. full senaa numtler. and 100 IlIle. e.g. GS-oal0iCivii
Engineer. For mIlitary tHtf'SOlJl1Sl enter the pnmary military
occuoauonal sP8Clally (PMOS). e.g .• ISA30 or 11 GSO. For
contractor emplOyees enter the fOb title aSSigned to the Inlured
person. e.g. carpenter. labOrer. surveyor. etc.,

g. DUTY STATUS-Mark the appropnate bOx.

(1) ON DUTY - Person was at dutY station dunng duty hours or
person was away from duty station dunng duty hours Out on
official bUSineSS at urne ot the aCCident

(2) TOY -person was on official bUSiness. away from the duty
station and Wtth travel orders. at time of acadent

(3) OFF DUTY -person was not on officlal buslne.. at time of
accident.

h. EMPLOYMENT STATUS-(FOR GOVERNMENT PERSONNEL
ONLY) Mark the most eppropnate bOx. If "OTHER" Is marked.
sP8Clfy tha employment status 01 the person.

INSTRUCTION FOR SECTION 3-GENERAL
INFORMATION

a. DATE OF ACCIDENT - Enrer tna month. day, and year of
accident.

b. TIME OF ACCIDENT - Enter me local time 01 aCCident In military
time. example: 1430 hrS (not 2;30 p.m.).

c. EXACT LOCATION OF ACCIDENT-Enter facts neeoed to locate
the aCCIdent scene, unstallabOniproJect name. budding numoer,
street. direction and distance from clcsest landmark, etc.• ).

d. CONTRACTOR NAME
(1) PRIME - Enter the exact name (title of firm) of the porne

contractor.
(2) SUBCONTRACTOR - Enter the name of any subecntraclor

involved in the accident.

e. CONTRACT NUMBER - Mark the appropnate bOx to Identit
contract Is civil WOrkS. mitifary. or otnar: if "OTHER" Is ma","'.
specify contract eppropnabOn on line provided. Enter complete
contract numtler of prime contract. e.g.. DACW 09-65-C·tl100.

l. TYPE OF CONTRACT - Mark appropriate bOx. AlE means
architectlengln_. If ·OTHER" i$ marked, specify type.of contract
on line provided:.

g. HAZARDOUSITOXIC WASTE ACTIVITY (HTW) - Mark the bOx 10
Identify the HTW actIVity being per10nmed at the time of the
accident. For Supertund. DERP. and InstaliabOn Restoration
Program (IRP) HTW activities include accidents that occurred
dunng Inventory. predesign, design. and construction. For the
purpose of acadent reporting, DERP Fonmeny Used 000 Site
(FUDS) activities and IRP activities will tle treeted separately. For
Civil Wor1<s 0&1.1 HTW actIVities mark the 'OTHER" box.

INSTRUCTIONS FOR SECTION 4-CONSTRUCTION
ACTIVITIES

CONSTRUCTION ACTIVITY LIST

a. CONSTRUCTION ACTIVITY - Select the most appropnate
construe1ion activity tlelng pertonmed al time of aCCIdent from the
list tlelow. Enter the ectivlty name and place the corresponding
code number identified in the box.

INSTRUCTIONS FOR SECTION 2-PERSONAL
DATA

a. NAME-(MANDATDRV FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enler last
name, first name. middle initial of person InVolved.

b. AGE - Enter age.

c. SEX - Mark approonate bOx.

d. SOCIAL SECURITY NUMBER-(FOR GOVERNMENT
PERSONNEL ONLY) Enter the social secunty number (or other
personal KJentlfiCatlOl'1 numcer If no SOCial secunty numoer Issuea).

e. GRADE .... (FOR GOVERNMENT PERSONNEL ONLY) Enter pay
grade. example: 0-6; E-7: WG·S: WS-12: GS-ll: etc.

1. MOBILIZATION
2. SITE PREPARATION
3. EXCAVATIONITRENCHING
4 GRADING tEAATH'NORK)
5. F'IPINGJUTlLITIES
6. FOUNDATION
7. FORMING
e. CONCRETE 'PLACEMENT
9 STEEL ERECTION

'0 ROOFING
1'. FRAMING
\2. MASONRY
13. CARPENTRY

,.. ELECTRICAL
15. SCAFFOLDING/ACCESS
16. MECHANICAl.
17. PAINTING
18. eaU1PMENTJMAINTENANCE
19. TUNNELING
20. WAREHOUSINGISTORAC
21. PAVING
22. FENCING
23. SIGNING
24. LANDSCAPING/IRRIGATION
25. INSULATION
26. DEMOUTlON



CONSTRUCTION EOUIPMENT

INSTRUCTIONS FOR SECTION 5-INJURYIlLLNESS
INFORMATION

e. BODY PART AFFECTED - Select the most apptOpna'e pnmary
and when applicable. secondary body part affected from the list
below. Enter body part name on line and place tne corresponding
COde letters Identifying that body part In the box.

b. TYPE OF CONSTRUCTION EOUIPMENT - Selel't 'he eQuipment
lnvoNed In the aCClOenl from the list belOw. Enter tn. name ana
place the correSPOf'lOI."9 COde number identified In the bOx. If
eaulpment IS not InCluded below. use COde 24. ·OTHER-, and wote
In specifIC type of eqUipment

CN NOSE
CR THROAT. OTHER
CT TONGUE
C2 HEAO OTHER INTERNAL

ELBOW . EB BOTH ELBOWS
ES SINGLE ELBOW

FINGER F' FIRST FINGER
F2 80TH FIRST FINGERS
F3 SECONO FINGER
F. -BOTH SECOND FINGERS
F5 THIRD FINGER
F6 BOTH THIRD FINGERS
F7 FOURTH FINGER
Fe BOTH FOURTH FINGERS

TOE Gt GREAT TOE
G2 BOTH GREAT TOES
G3 TOE OTHER
G. TOES OTHER

HEAD. EXTERNAL H1 EYE EXTERNAl.
H2 BOTH EVES EXTERNAL
H3 EAR EXTERNAL
H. BOTH EARS EXTERNAL
HC CHIN
HF FACE
HK NECKITHROAT
HM MOUTH/UPS
HN NOSE
HS SCALP

KNEE KB BOTH KNEES
KS KNEE

LEG. HIP. ANKLE. LB BOTH LEGS<>iIPSI
BUTTOCK ANKlES/BUTTOCKS

LS SINGLE LEGIHIP
ANKl.EIBUTTOCK

HAND MB BOTH HANDS
MS SINGLE HAND

FOOT PB BOTH FEET
PS S'NGLEFooT

TRUNK.BCNES R, S'NGLE COLLAR BONE
R2 BOTH COLLAR BONES
R3 SHOULDER BLADE
R. BOTH SHOULDER BLAoES
RB RIB
RS STERNUM (BREAST BONE)
RV vERTEBRAE ISPINE: DISCI
RZ TRUNK BONES OTHER

SHOULDER SB BOTH SHOULDERS
SS SINGLE SHOULDER

THUMB TB BOTH THUMBS
TS SINGLE THUMB

TRUNK. INTERNAL ORGANS V, LUNG. SINGLE
V2 LUNGS. BOTH
V3 KIDNEY. SINGLE
V. KIDNEYS. BOTH
VH HEART
VL LIVER
VR REPRODUCTIVE ORGANS
VS STOMACH
W INTESTlNES
v2 TRUNK. INTERNAL: OTHER

f. NATURE OF INJURY-Select 'he mos,appropna'e nature of
injury from the list below. This nature of injury shall corresPOnd
the primary body part selected in 5.e. above. Enter the nature (
injury name on the line and place the corresponcung CODE len
identifying the nature of injury In the box provided.

SINGLE EAR INTERNAL
BOTH EARS INTERNAL
SINGLE EYE INTERNAL
BOTH EYES INTERNAL
BRAIN
CRANIAL BONES
TEETH
JAW
THROAT, LARYNX
MOuTH

'3. OUMP TRUCK (OFF HIGHWAY)
1•. TRUCK (OTHER)
t 5. FORKLIFT
16. BACKHOE
17. FRONT·END LOADER
t 8. PILE DRIVER
'9. TRACTOR (UnLITY)
20. MANLIFT
21. DOZER
22. DRILL RIG
23. COMPACTORNIBRATORY

ROLLER
2•. OTHER

C1
C2
C3
C4
CB
CC
CO
CJ
CL
CM

·:ODE BODY PART NAIlE

AB ARM AND WRIST
AS ARM OR WRIST

B1 SINGLE BREAST
B2 BOTH BREASTS
B3 SINGLE TESTICLE
B4 BOTH TEsncLES
BA ABDOMEN
Be CHEST
BL LOWER BACK
BP PENIS
BS SIDE
BU UPPER BACK
BW WAIST
BZ TRUNK OTHER

HEAD. INTERNAL

TRlJNK. EXTERNAL
MUSCULATURE

GENERAL BODY AREA

~RMJWRIST.

1 GRADER
2. CRAGUNE
3 CRANE ION VESSELISARGE)
4 CRANE ITRArKED)
5. CRANEIRUBBER TIRE)
6. CRANE (VEHICLE MOUNTED)
7 CRANE ITOWER)
8. SHOVEL
9. SCRAPER

'0. PUMP TRUCK ICONCRETE)
". TRUCK(CONCR~RANsrr

MIXERl
, 2. O.UMP TRUCK (HIGHWAY)

a. SEVERITY OF INJURY - Marl< the appropnate box

(1) FATAL-inJured person died or is missing and presumed dead.

(2) LOST TIME";" a non·fatal injury that causes any loss of time
from work beyond the day or shift in which it OCCUrred or a
non·'a,al ill~essJdisease that causes OisatMlity al any time.

(3) NO LOST TIME-a non-fatal. traumatte Injury 'hat does not
cause lOss of time from WOrk beyond the day or shift in whiCh It
occurred.

(4) FIRST AID-One time treatment (and/or one follow visit for
observation) for minor scratChes. cuts and similar inlunes that
do not ordinanry require medica! attentton.

b. ESTIMATED DAYS LOST- Enter the estimated number of
workdays the person will lose from work.

c. ESTIMATED DAYS HOSPITALIZED-En,er the estimateo number
of worl<days the person will be hospitalizeo. .

d. ESTIMATED DAYS RESTRICTED DUTY - Enter the es"ma'ed
nuniber of WOrkdays the person. as a result of the acadent. will not
be able to perform aU of their regUlar duties.



··NON·TRAUMATIC ILLNESS/D,SEASE OR DISABIUTV

• ;"he InlUry or condition seleCted belOw must be caused by, a specifiC
InClCent or event which OCCUIT&a dunng a single WOf1( oay or shift.

•• A nontraumatlc PhYSiological harm or ·10$$ of capacny prOduced by
systemIC Infection: continued or repeated stress or strain: exposure to
loxlns. poisons. fumes. etc.: or other continued and re~ated

!!PQsures to conditions of the work et1Vlronment over a~_~nod of
time. For practlcal purposes. an occupattonal Illness/disease or
disabllity is any reported condition which doses not meet the definition
of traumatic injUry or disabtUty as descnbed above.

Select the most 8IlPlOpnate TYPE and SOURCE identifier from tne I
below and enter the name on the line and the cOlTesponding cOde •
the appropnate bOx.

NATUREOFINJUr••
CODE NAME

SB BIOLOGICAL
SC CHEM'CAL
59 DERMATITIS. UNCLASSIFIED

SOURCE OF INJURY NAME

BUILDING OR WORKING AREA
WALKINGtWORKING SURFACE

'FLOOR. STREET. SIDEWALKS. ETC)
STAIRS. STEPS
LADDER
FURNITURE. FURNiSHINGS. OFFICE EOUIPMENT
BOllER. PRESSURE VESSEL
EOUIPMENT'LAYOUT (ERGONOMIC)
WINDOWS. OOORS
SLECTRICITY

TYPE OF INJURV NAME

STRUCK
STRUCKBV
STRUCK BV FALLING OBJECT
STRUCK AGAINST

FELL. SUPPED. TRIPPED
FELL ON SAME LEVEL
FELL ON DIFFERENT LEVEL
SUPPED. TRIPPED (NO FALL)

CAUGHT
CAUGHT ON
CAUGHT IN
CAUGHT BElWEEN

PUNCTURED. LACERATED
PUNCTURED BV
CUTBV.
STUNGBV
BITTENBV

CONTACTED
CONTACTED WITH (INJURED PERSON MOVING)
CONTACTED BV (OBJECT WAS MOVING)

EXERTED
UFTED. STRAINED BV (SINGLE ACTlON)
STRESSED BV (REPEATED ACTlON)

EXPOSED
INHALED
INGESTED
ABSORBED
EXPOSED TO

TRAVEUNGIN

CODE

0100
0110

0120
0130
0140
01SO
01eo
0170
)180

0110
0720
0730
0740
0800

0610
0620

0110
0111
0120

0310
0320
0330

0510
0520

0410
0420
0430
..-0

0210
0220
0230

CODE

g. TYPE AND SOURCE OF INJURY (CAUSE) - Type and
Codes are usee 10 descnbe what cauSed the loodenl. The. I

Code stands for an ACTION and the Source Coda for an OBJE(
or SUBSTANCE. Togetner. tney form a bnef descnI>1IOtl of how.
InCident occurred. Where there are rwo different sources. cooe D
Initiating source of the InCident (see example 1. belOw). Example

(1) An emPloyee tnpOed on carpetand struck his head on a desk.
TYPE: 210 (Fell on Same Levell SOURCE: 0110 (walklngt
WOrl<lng surfaceI

NOTE:This example would NOTbe COded 120 (Slruck ag&JnSt) and 0140 (fumllUf1

(2) A Park Ranger contracted dermatitis from contae1 with poison n
oak.

TYPE: 510 (contact) SOURCE: 0920 (plant)

(3) A lock and dam mechanic punctured his finger with a metal S1~
while gnnding a turbine blade.
TYPE: 410 (punctured by) SOURCE: 0830 (metal)·

(4) An employee wasdriving agovemment vehlde when it was strud<.
by another vehicle.
TYPE: BOO (traveling In) SOURCE: 0421 (govamment_owne
vehicle. as onver)

NOTE, The Type CocIe800. "'Travetlng In" is different from the other type cooes Il'\

thai liS func:tfOn IS not10iOenllfy flClors conlnbutlnglO the InfUry or tllahty. but ram
10 COlleCt aataon lhe type 01 venlCle the emplOyee was ooeraung or travelmg In II
the lime ot lhe tnOdent

GENERAL NATURE
CATEGORV

SKIN DISEASE
OR CONDITION

RA ASBESTOSIS
RB BRONCHITIS
RE EMPHVSEMA
RP PNEUMOCON'OSIS
RS SIUCOSIS
R9 RESPIRATORV DISEASE. OTHER

VB BRUCELLOSIS
VC COCCIDIOMVCOSIS
VF FOOD POISONING
VH HEPATITIS
VM MALARIA
VS STAPHYLOCOCCUS
VT TUBERCULOSIS
V9 VIROLOGICALJlNFECTIVE/

PARASITIC-OTHER

DA ARTHRITIS. SURSITlS
DB BACK STRAIN. BACK SPRAIN
DC CEREBRAL VASCULAR CONDITION:

STROKE
00 ENDEMIC DISEASE 'OTHER

THAN CODE TVPES R&SI
DE EFFECT OF ENVIRONMENTAL

CONDITION
OH HEARING LOSS
OK HEART CONDITION
OM MENTAL DISOROER.,EMOTIONAL

STRESS NERVOUS -CONDITION
DR RADIATION
OS STRAIN. MULTIPLE
DU ULCER
DV OTHER VASCULAR CONDITIONS
09 DISABILITY. OTHER

NATURE OF INJURV
CODE NAME

NATURE OF INJURV
CODE NAME

TA AMPUTATION
T9 BACK STRAIN
TC CONTUSION: BRUISE:

ABRASION
TO DISLOCATION
TF FRACTURE
TH HERNIA
TK CONCUSSION
TL LACERATION. CUT
TP PUNCTURE
TS STRAIN. MULTIPLE
TU BURN. SCALD. SUNBURN
TI TRAUMATIC SKIN DISEASES!

CONDITIONS
INCLUOING OERMATITIS

TR TRAUMATIC RESPIRATORV
DISEASE

TO TRAUMATIC FOOD POISONING
TW TRAUMATIC TUBERCULOSIS
TX TRAUMATIC VIROLOGICAlJ

INFECTlVEJPARASITIC DISEASE
TI TRAUMATIC CEREBRAL VASCULAR

CONDITIONISTROKE
T2 TRAUMATIC HEARING LOSS
T3 TRAUMATIC HEART CONDITION
T4 TRAUMATIC MENTAL OISOROER:

STRESS: NERVOUS CONDITION
T8 TRAUMATIC INJURY - OTHER

'EXCEPT DISEASE. ILLNESS)

VIROLOGICAL. INFECTIve
& PARASITIC DISEASES

DISABILITY. OCCUPATIONAL

l=IESPIRATORY DISEASe

GENERAL NATURE
CATEGORV

GENERAL NATURE
CATEGORV

·-qAUMATIC INJURY OR
:)ISA8IL1TY



c. S AMOUNT OF DAMAGE - Enter the total estimated aoUar amount
of damage (pans ancllabOr). if any.

INSTRUCTIONS FOR SECTION 7 -:- MOTOR VEHICLE
ACCIDENT

INSTRUCTIONS FOR SECTION 6 - PUBUC
FATALITY

b. OWNERSHIP - Enter ownership for each item listed. (Enter one of
Ihe follOWIng: USACE: OTHER GOVERNMENT: CONTRACTOR:
PRIVATE)

9. SwimmtngldellQrWecI ar.a
10. SWlmmlnglOthtt areI

11. Underwater aetMbet (Skin diVing.
5CUOa. etc.)

12. WaChng
13. Anempted rescue
14. Hunting trom bOIl
15. Other

a. NAME OF ITEM - Descnbe all properly involved in accident.
Property/material involved means material whch is damaged or
whose use or miSUse contributed to the aCCident. Include the
name. type. modef: also include the Nalional SIeel< Number (NSN)
wnenever applicable.

b. TYPE OF COLLISION:- Mart< appropriate box.

c. SEAT BELT-Marl< appropnate box.

INSTRUCTIONS FOR SECTION 8 - PROPERTYI
MATERIAL INVOLVED

a. TYPE OF VEHICLE - Marl< appropoate box for eech vehicle
invotved. If more than one vehiCle of the same type .is involved.
marl< both hal'lles 01 the appropnate box. USACE vehicle(s)
involved shall be marked in left half of appropriate box.

b. PERSONAL FLOTATION DEVICE USED -If latality was water
related was the victim wearing a person flotation deYtce? Mark the
appropriate box. .

a. ACTIVITY AT TIME OF ACCIDENT - Select the aetlVl1y being
performed at the time of the accident from the list below. Enter the
adMty name on the line and the correSpOnding number 1M the box..
If the activity pertormed is not Identified on the list. seleCt from the
most appropnate pnmary activity area (water related. non-water
related or other activity), the COde number tor '"Other". and write in
the aclJvity being performed at the time of the aCCIdent.

WATER RELATED RECREATION

NON·WATER RELATED RECREATION

,6. Hiking and walking 23. SPOlUlsummer ib&seoau,"tootball.
17. Climbing (genetal) etc.,
18. CampmgfplCntetang authOrIzed 24. Spol"lslWtnter (skiing. Sledding.

at'. Snowmobiling e(C.1
19. CatnOlnglPlcnlCking unauthOnZed.. 25. CyCling (blCyde,~.

ar.a SCOOler!
20. Guided tours 26. Gliding
21. Hunbng 27. Paracnutlng
22. Playground equipment 28. Other non-water nMat.cl

OTHER ACTIVITIES

29. UnlawM adS (fightS. nota. 33. Sleel)lng
'1ancattsm, etc.) 3-4. Pedestnan strue:k by vehtcIe

30. FOOd preparaDonlset'Vlng 35. Pedestnan other IdI
31. FOOd consumQtIOn 36. SuICIde
32. HousekMPtng 37. "'Other" aetivifiel

CODE SOURCE OF INJURY NAME

, 000 PERSONAL PROTECTIVE EQUIPMENT
'0'0 PROTECTIVE CLOTHING. SHOES. GLASSES. GOGGLES
1020 RESPIRATOR. MASK
1021 DIVING EOUIPMENT
1030 SAFETY BELT. HARNESS
1040 PARACHUTE

,. Sailing
2. Boahng-pawerOO
3. Boating-unPf)Wefecl
4. Water SlUing
5. Fishing from tlOat

6. Fishing from bank dOCk or pier
. 7. Fisrnng While W80lrtg

8. SWlmm'"QISUPGMsed area

SOURCE OF INJURY NAME

ENVIRONMENTAL CONDITION
TEMPERATURE EXTREME flNDooR)
WEATHE~ liCE. RAIN. HEAT. ETC.)
FIRE:. FLAME. SMOKE INOT TOBACCO)
NOISE
RAOIATION
LIGHT
VENTILATION
TOBACCO SMOKE
STRESS IEMOTIONAL)
CONFINED SPACE

MACHINE OR TOOL
HAND TOOL lPOWERED, SAW. GRINDER. ETC.)
HAND TOOL INONPOWERED)
MECHANICAL POWE~ TRANSMISSION APPARATUS
GUARD. SHIELD IFIXED. MOVEABLE. INTERLOCK)
VIDEO DISPLAv TERMINAL
PUMP. COMPRESSOR. AIR PRESSURE TOOL
HEATING EQUIPMENT
WELDING EOUIPMENT

VEHICLE
AS DRIVER OF PRIVATELv OWNEDiRENTAL VEHICLE
AS PASSENGER OF PRIVATELV OWNEDiRENTAL VEHICLE
DRIVER OF GOVERNMENT VEHICLE
PASSENGER OF GOVERNMENT VEHICLE
COMMON CARRIER IAIRLINE. BUS. ETC.)
AIRCRAFT INOT COMMERCIAL)
BOAT. SHIP. BARGE

MATERIAL HANDLING EOUIPMENT
EARTHMOVER ITRACTOR. BACKHOE. ETC.)
CONVEYOR IFOR MATERIAL AND EOUIPMENT)
ELEVATOR. ESCALATOR. PERSONNEL HOiST
HOIST., SLING CHAIN. JACK
CRANE
FORKLIFT
HANDTRUCK. DOLLV

OUST. VAPOR. ETC.
DUST (SILICA. COAL ETC.)
FIBERS
ASBESTOS
GASES
CARBON MONOXIDE
MIST. STEAM. VAPOR. FUME
WELDING FUMES
PARTICLES IUNIDENTIFIED)

CHEMICAL PLASTIC. ETC.
DRV CHEMICAL-CORROSIVE
DRV CHEMICAL-TOXIC
DRV CHEMICAL-EXPLOSIVE
DRY CHEMICAL-FLAMMABLE
LlOUID CHEMICAL-CORROSIVE
L10UID CHEMICAL-T.OXIC
LIQUID CHEMICAL-EXPLOSIVE
LIOUID CHEMICAL-FLAMMABLE
PLASTIC
WATER
MEDICINE

INANIMATE OBJECT
BOX. BARREL ETC.
PAPER
METAL ITEM. MINERAL
NEEDLE
GLASS
SCRAP. TRASH
WOOD
FOOD
CLOTHING. APPAREL SHOES

ANIMATE OBJECT
DOG
OTHER ANIMAL
PLANT
INSECT
HUMAN IVIOLENCEl .
HUMAN ICOMMUNICABLEOISEASE)
5ACTERIA. VIRUS fNOT HUMAN CONTACn

CODe

0200
0210
0220
0230
02<0
0250
0260
0210
0271
0280
0290

0300
0310
0320
0330
03<0
0350
0360
0310
0380

0<00
0411
0412
0421
0422
0430
04<0
0450

0500
0510
0520
0530
05<0
0550
0551
0560

0600
06'0
0620
0621
0630
063'
0640
064'
0650

0100
0711
0712
0713
0714
072'
0722
0123
0724
0130
0140
0150

0800
0810
0820
0830
083'
0640
0850
0860
0870
0880

0900
0911
0912
0920
0930
0940
';950
':960



STRUCTIONS FOR SECTION 11 - CAUSAL
.-ACTORS

INSTRUCTIONS FOR SECTION 9-VESSELI
FLOATING PLANT ACCIDENT

INSTRUCTIONS FOR SECTION 10-'-ACCIDENT
DESCRIPTION

( 6) HUMAN FACTORS - Was the person under unoue stre..
(either Intemal or externat to the lOb)? Did the taSk tena toware
ovenoadmg the C&DaDllities of the person: 1.8.. dId the lOb
reQUire tracKIng and reacting to many extem8t InputS Sucn as
diSPlays. alarms. or SIgnalS? Did the arrangement of the
WorKplace tend to interfere with efficlent task pertormance? Did
the taSk requlfe reaCh. strength. encuranee. agtlity. etc,. at p'
beyond the capabtlnies 01 the employee? Wa. the _
enVIronment 111·adapted to the person? Did the person neet..
more tralrnng. expenence. or practICe In doing the taSk? Was
the person inadlCluatefy rested to pertorm safely?

7) ENVIRONMENTAL FACTORS-Did any lactors such as
mOisture. humidity. rain. snow. sleet hait. ice. tog. cold. heat.
sun. temperature changes. wtnct tides. floods. currents. dust.
mud. glare. pressure Changes. lightning. etc.. playa part In the
accident?

( 8) CHEMICAL AND PHYSICAL AGENT FACTORS-Did
exposure ,to chemical'agents (erther SIngle shift exposure or
long-term exposure) such as dUSts, fibers (asbeStOS. etc.),
sil:ca. gases (carbon monoxtde. chtorine. etc.•). mists. steam,
vapors. fumes. smotee. other paniculates. liqUid or dry
chemlCats that are corrosrve. toxic. explOSiVe or flammable. by·
products of comDUSlton or physical agents sUCh as IIOlse,
ioniZing radiation. non-toniztng radiatiOn (UV radiatiOn created
during welding. etc.) contribute to the acctdentllnctdent?

( 9) OFFICE FACTORS-Did the fact that the aCCldenloccurred In
an office setting or to an office worker have a belnng on Its
cause? For exampte. office workers tend to have less
experience and training in pertomllng taskS such as lifting
office furntture. Did ph~cal hazardS WIthin the office
environment contnbute to the hazard?

(10) SUPPORT FACTORS-Was the person USIng an improper
tooj for the job? Was inadequate tme available or utilized to
salely accomplish the task? Were less than adeQuete
personnel resources (in terms of employee Skiils. number of
workers. and adequate supeMSion) availabte to gel the job
done property? Was funding avaliable, utiliZed. ana adequate
to provide proper tOOlS. equipment, personnel, sne preperatlOll,
etc?

(11) PERSONAL PROTECTIVE EQUIPMENT-Did the person
to use appropnele personal protectiVe equipment (9_...
protection, hard·toed shoes. respirator. etc.) for the task or
environment? Did protectiVe equipment prcMded or wom fail to
provide ad_Ie protection 11011) the hazard(s)? Did lack 01 or
inadequate maintenance of protective gear contribute to the
accident?

(12) DRUGs/ALCOHOL-Is there any reason to believe the
person's mental or phySIcal capabilities. judgement. etc., were
impaired or altered by the use of drugs or alcohOl? ConSider
the effects of prescnptlon. medicine and over the counter
medications as well as illicit drug use. Consider the effect of
drug or alCOttoi induced -hangovers".

c. DATE OF MOST RECENT TRAINING-Enler the montf1, day, •

year of .the last formal training completed that covered the act
task Demg performec at the ume- of the aCCIdent.

b. TYPE OF TRAINING - Marl< lhe appropnate box thai best
indicates the type of traiMlng: (classroom or on·the..!Ob) ttlat the
Injured person received before the aCCident happened.

a. WAS PERSON TRAINED TO PERFORM ACTIVITYITASK?-For

the purpose of thiS section ,rained" means the person has been
proVided the necessary information-(either formal and/or on·the"job

(OJn training) to competently pet10rm tha aetivityltask In a sale
and healthful manner.

INSTRUCTIONS FOR SECTION 12-TRAINING

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS-Was a whnen
Job/Activity Hazard AnalysiS completed lor the task betng
performed at the time of the accident? Mark the appropriate box. If
one was performed. aasch a copy of the analySis to the ,eport.

7. HAULAGE UNIT
6. BREAKING TOW
9. TOW BREAKING UP

10. swePT DOWN ON DAM
11. BUOYiDOLPH1NiCELL
12. WHARF OR DOCK
13. OTHER

VESSElJFLOATING PLANTS

7. DREDGEiOIPPER
6. DREDGEiCLAMSHELL. BUCKET
9. DREDGEIPIPE LINE

'0. DREDGEiOUST PAN
't. TUG BOAT
12. OTHER

\ ROweOAT
2. SAIL BOAT
3. MOrOR BOAT
J BARGE
5. DREDGElHOPPER
O. DREDGEiSIDE CASTING

a. ~eview thoroughly. Answer each,question by,marking the
appropnate block. If any answer IS yes. expl8ln In item 13 below.
Consider. as a minimum. the following:

( 1) DESIGN - Did inadequa"",s essoeoated with the building or
work site ptay a role? Would an improved design or layout of
the equipment or facilities reduce the likelihood of similar
acadents? Were the tools or other equipment deSigned and
Intended for the task at hand?

( 2) INSPECTIONIMAINTENANCE - Did inadeQuately or
irnp,roperly malntatned equIpment. toolS. workplace. etc. create
or worsen any hazardS that COntnbuted to the acadent? Would
better equipment. facility. WO.ric. site or work activ1ty inspections
have helped avoid the aCCIdent?

( 3) PERSON'S PHYSICAL CONOmON-Do you leelthalthe
accident would probably not have occurred if the emptoyee
was in "good" phys;cat condition? II the person involved in the
aCCident had been in better phYSICal condition. would the
acadent have been less severe or avoided anogether? Was
over exertIOn a factor?

( 4) OPERATING PROCEDURES.,. Did a lack of or inadequacy
wtthm established operating procedures contribute to the
accident? Did any Ispect of the procedures introduce any
hazard to. or Increase the riSk assoaated with the wOrk
process? Would estabtishment or improvement 01 operating
proceoures reduce the likelihood of similar accidents?

5) JOB PRACTICES-Were any 01 the proVIsions of the Salety
and Health ReQuirements Manual (EM 385·1 ..1l violated? Was
the taSk beIng accomplished In' a manner wnlch was not In
compliance with an establiShed lob hazard analysis or activity
hazard analYSIS? Did any established job practice (inclUding
EM 385.. 1·11 fail to aoeouately acoress the task'or work
process? Would better lOb practIces Improve the· safety of the
:ask?

b. COLLISIONiMISHAP-Seleet 110m the list below the object(S) that
contnbuted to tne acadent or were damaged in the accident.

COLLISIONiMISHAP

,. COLLISION W/OTHER
vESSEL

2. UPPER GUIDE WAlL
3. UPPER LOCK GATES
4 LOCK WALL
5. LOWER LOCK GATES
6. LOWER GUloe WALL

DESCRIBE ACCIDENT - Fully descnbe the aCCIdent. Give Ihe
sequence of events that descnbe what happened leading up to and
Including the leadent. Fully identify ~rsonnej and eQuipment involved
alid their rOle(s) in the accident. Ensure that relationships between
personnel and equipment are dearty specified. Continue on blank
sheets If necessary ana attach to this report.

a. TYPE OF VESSElJFLOATING PLANT - Select the most
appropnate vessellfloatlng plant trom list below. Enter name and
place corresPQnQtng number In bOx: If item IS not listed belOw,
enter Ilem number for "OTHER" ana wnte In specdic type of vesseV
floating plant.



INSTRUCTIONS FOR SECTION 13-CAUSES

a: DIRECT CAUSES - The direct cause 1$ that single factor whdl
most directlY leaa to the aCCloent See examples 0810w.

o. INDIRECT CAUSES -Indirect causes are those factors which
contnDuted to but Old not directly IMiate the occurrence of the
accIdent.

Examples for sect/on 13:

a. Employee was dIsmantling scaffold and fell 12. feet from unguarded
opening.
Direct cause: failure to provide fall protechO" at elevation.
Ina/reef causes: failure to entorce USACE safety requirements:
Improper tralningJmOtlvstlon of empfoyee (POSslbdity that employee
was nat knowledgeable of USACE fall protection -requirements or
was lax In his attitude towards safety): taUure to ensure provision of
posmve fall protection whenever elevated: ftliJure to .sddreSs faU
protection dunng scaffold dismantling In phase hazard analysis.

b. Private citizen had stopped his vehicle at intersection tor red light
when vehicle was struCk in rear by USACE vehicle. (ncte USACE
ven;cle was in proper/sate working COndition).
Direct cause: failure at USACE driver to maintain control of and
step USACE vehicle within sate distance.
Indirect cause: Failure of employee to pay attention to driving
(delenslve dnvlng).

INSTRUCTIONS FOR SECTION 14-ACTION TO
ELIMINATE CAUSE(S)

DESCRIPTION - Fully describe all the actions taken. anticipated, and
recommended to eliminate the causelS) and prevent reoccurrence of
similar accidentS/illnesses. Continue on blank Sheets at paper if
necessary to tully explain and anad'l to the completed repon torm.

INSTRUCTIONS FOR SECTION 15-DATES FOR
ACTION

BEGIN DATE - Enter Ihe date when the corrective action(s)
identified in Section 14 w111 begin.

b. COMPLETE DATE-Enter the date when the corrective action(s)
identified -in Section 14 will be completed.

c. TITLE AND SIGNATURE-Enter the title and signature of
supervisor completing the accident repen. For a GOVERNMENT
employee aCCldentllllneSS the immediate supervisor will complete
and sign the report. For PUBLIC aCCidems the USACE P'Olect
ManagertArea Engineer respenSibje tor the USACE property where
the aCCident happened shall complete and sign the report. For
CONTRACTOR aCCidents the Contractor's prOJect manager shall
complete and sign the repon and provide to the USACE supervisor
responslbte for oversight of that contractor aetivtty. This USACE
Supervisor shall also sign the report. Upon entering the information
requited in 1S.d. 15.e'and 15.f below. the responsible USACE
supervisor shall forward the repon tor management review as
indicated In Section 16.

d, DATE 5:GNEO-Enter the month. day, and year that the report
was Signed by the responsible supervisor,

e. ORGANIZATION NAME-For GOVERNMENT employee accidents
enter the USACE organization name (Oiviston, Brand'l. Section.
etc.) of the Inlured employee. For PUBLIC aCCidents enter the
USACE organization name for the person identified In blOCk 15.c.
For CONTRACTOR accIdents enter the USACE organization name
for the USACE office responSible for prOViding contract
aomlnlstratlOn oversight.

t_ OFFICE SYMBOL-Enter 1118 latest complete USAGE Office
Symbol tor the USACE orgaOlunon IOentlfled In blOCk 15.e.

INSTRUCTIONS FOR SECTION· 16-MANAGEMENT
REVIEW (151)

1ST REVIEW - Eaen USACE FOA shail determine who wlil o,ovloe
1st management revl8w. The responsible USACE superVisor In
section 15.c snail forward the completed report to the USACE offIce
deSignated as the 1st ReViewer by the FOA. Upon receipt. the
Chief at the Office Shall review the completed repen. marl< the
appropnate cox. proVide substantive comments. sign. date. and
forward to the FOA Staff Chief (2nd review) for reView and
comment.

INSTRUCTIONS FOR SECTION 17-MANAGEMENT
REVIEW (2nd)

2ND REVIEW~The FOA Staff Ch1ef (i.e .. FOA Chief of Constru::tJon.
,Operations. Engineering. Planning, etc.) shall mark the appropriate
box, review the completed repart. prcMde substantIVe cOmments. sign.
date. and return to the FOA Safety and OCcupatiOnal Health Office.

INSTRUCTIONS FOR SECTION 18-SAFETY AND
OCCUPATIONAL HEALTH REVIEW

3RD REVIEW - The FOA Safely and OCcupational Health Office snall
review the comoleted repan. mark the appropriate bOx. ensure tnat
any inaaeauaCles. discrepaOCles. etc, are rectdied by the responSICle
supervisor and management reviewers. prOVide substantive
comments. sign. aate ana forward to the FOA Commander tor review.
comment. ana signature.

INSTRUCTION FOR SECTION 19-COMMAND
APPROVAL

4TH REVIEW - The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report comment it reqUired. sign. date. and forward the report to the
FDA Safety and OccupatlOnal Health Office. Signature authonty shall
not be delegs1ed,
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I. INTRODUCTION TO THE EXPLOSIHETER/C.G.I

The explosimeter or Combustible Gas Indicator (CGI), is an air
monitoring device designed to indicate flammable/explosive
atmospheres and the level of oxygen present. The CGI registers
combustible gases/vapors in terms of their Lower Flammability
(L.F.L.). The L.F.L. is synonymous with Lower Explosive Limit
(L. E. L. ) . The L. F .L. is the lowest concentration at which a
combustible gas . may ignite/explode in normal atmospheric
conditions.

The oxygen sensor measures the partial pressure of oxygen in
the atmosphere sampled. The percent O2 is indicated on the oxygen
meter.

II. OPERATION OF OXYGEN SENSOR

The O2 sensor consists of gold and silver electrodes enclosed
by a teflon membrane assembly in a potassium chloride solution ..
Oxygen diffuses through the Teflon membrane and reacts with the ~CL

solution. The electrode reactions are:

Cathode: O2 + 2 H20 + 4e- -.- 4 OH-

Anode: 4 Ag+ + 4 <::1- -.- AgCl + 4e-

The current supplied by the cell is directly proportional to
the oxygen percent in the sample. This current is amplified and
displayed on the percent oxygen meter. The oxygen sensor measures
the partial pressure of oxygen.

Temperature Limits: The operational temperature range is -10· to
180°F. Operation at temperatures between 28° to 59°F requires that
the meter be recalibrated with the sensor at the ambient
temperature. Use the following procedure:

Place the sensor in the atmosphere to be tested.
several minutes for temperature equalization.

Allow

2. Remove the sensor and quickly calibrate to 20.9' in good air.

3. Return the sensor to the atmosphere to be tested and read the
percent oxygen on the percent oxygen meter.

The following gases will interfere when present
concentrations: sulfur dioxide, fluorine, chlorine,
iodine, and oxides of nitrogen.

in high
bromine,

The detector element is of the catalytic filament type. The
filaments are arranged in a bridge circuit. When a combustible gas
contacts the heated filament, the heat from the catalytic
combustion causes a resistance (i.e., electrical current) change
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in the filament bridge circuit. This change is detected and
displayed on the percent L.F.L. meter.

Temperature Limits: The operational temperature range is 0° to
120°F.

Prolonged exposure to tetraethyl lead (leaded gasoline vapors)
or silicone vapors causes fouling or destruction of the filament.

start Up/Control Panel Operations

1. Turn the power switch on (center knob). Both meters will
indicate red, yellow, and green lights and audible alarms will
activate briefly, indicating they are operable (refer to
Figure 1).

2. Allow one minute for warm up. After one minute, the green
light will come on to indicate that the unit is ready to be
calibrated. DO NOT CALIBRATE OR ZERO UNTIL THE GREEN LIGHT
COMES ON.

3. With the instrument in normal atmospheric air, calibrate the
oxygen meter by rotating the CAL. OXYGEN control knob until
the oxygen meter reads exactly 20.9% oxygen (~symbol on
meter) .

4. With instrument in gas free air, zero the percent L.F.L. meter
by rotating the ZERO L. F . L. control knob until the L. F.
meter reads exactly zero.

5. A short "beep" once every few seconds indicates the unit is
functional. There is a control inside the unit to disable the
security beep if it is not desired.

With C.G.I. instrument in hand .and sequence 1-4 performed in
an area representative of nonhazard, ambient air conditions, the
meter is ready to enter the subject area.

6. Place the probe assembly in the environment to be tested. If
an alarm occurs (red light and wailing siren), personnel
should leave the area.

7. If an instrument malfunction occurs (yellow light and sinking
audible tone), personnel should leave the area until the
problem is corrected (refer to troubleshooting section).

III. CALIBRATION/PERFORMANCE CHEClt

Oxygen: The oxygen portion of this instrument is calibrated by the
operator against good air to 20.9% as specified in Step 3 of the
turn-on sequence. This calibration should be done once daily per
use.
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Figure D-l
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Gas; The combustible gas detector is calibrated to methane at the
factory to indicate directly percent L.F.L. of methane in air.
The L.F.L. of methane is 5\ by volume. That is, a concentratio~

of 5\ methane will indicate 100\ L.F.L. for maximum accuracy',
calibration curves for various gases should be used.

It is recommended that the gas detector be calibrated at least
once every month, and whenever the detector filament is replaced.
The calibration kit included with the CGI contains a calibration
gas cylinder, a valve attachment to release the calibration gas,
flexible tubing (delivery tube), and a cylinder to encapsulate the
sensor probe.

RECALIBRATION INSTRUCTIONS

1. Disassemble case by removing the four retaining screws.

2. Allow the instrument to warm up for 15 minutes.

3. Assemble the calibration gas tank and delivery tube/cylinder.

4. Carefully open the valve on the gas tank to bathe the sensor
with just enough gas to cause the needle on the L.F.L meter
to move.

5. Adjust the L.F.L. CAL. control screw (refer to Figure 2) on
circuit board until the percent L.F.L. meter indicates exactly
the correct L.F.L. as indicated on the calibration gas
cylinder.

Calibration in an atmosphere of combustible gases requires a
source of methane test gas and a source of compressed air:

1. Using compressed air, bathe the gas sensor in a flow of air
and adjust the ZERO L.F.L. control knob.

2. Calibrate the oxygen meter by rotating the CAL OXYGEN control
knob until the oxygen meter indicates 20.9\.

3. Using the methane test gas, bathe the sensor in a flow of test
gas and calibrate, if necessary, by adjusting the L.F.L. CAL
control screw on circuit board (see Figure 2).

IV. READINGS/INTERPRETATIONS OF INSTRUMENT

Oxygen: The components of normal dry air are 780,900 ppm nitrogen,
209,400 ppm oxygen, 9,300 ppm argon, 315 ppm carbon dioxide, and
trace amounts of neon, helium, methane, krypton, nitrous oxide,
hydrogen, xenon, nitrogen dioxide and ozone. From this we observe
the partial pressure exerted by the oxygen molecules in a
representative sample of good air is 20.94\ of the total volume of
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the air sampled. If the oxygen sensor measures the partial
pressure of oxygen at 19.5' or less, the alarm will .sound and· the
red light closest to the oxygen meter will light up. This
indicates an oxygen-deficient atmosphere and personnel should leave
the area.

If the oxygen sensor measures that partial pressure of oxygen
at 21' or greater, the alarm or light will activate. Personnel
should be aware that they are in an oxygen-enriched atmosphere and
should not sample or work under such conditions because a spark,
arc, or flame could lead to fire or explosion.

~ As stated in the calibration section, the explosimeter
measures percent L.F.L. relative to methane.

Since all combustible gases will not have the sameL.F.L. as
methane, a conversion factor is needed and is available in the
manufacturer's literature. Divide the percent L.F.L. indicated on
the meter by the conversion factor, the quotient is the percent
L. E. L. If the gas you are detecting for. The choosing of a
conversion factor assumes you know the gas you are sampling.

EXAMPLE: The atmosphere you are sampling is known to be a styrene
air mixture. The meter indicates 16' L. F . L. To determine the
actual amount of styrene present, divide 16 by the conversion
factor 0.31.

16' + 0.31 = 51.6' of the L.F.L. of styrene. Personnel safety
protocol requires personnel evacuate the area with atmospherit
conditions at 20' L.F.L. With this in mind, in the previous
example, personnel would have left the area they were sampling
before the alarm went off.

The Safety Factor is an indication of how far the atmosphere
being measured is from a hazardous condition (100, L. F .L. ) . A
higher Safety Factor indicates a greater margin of safety.

EXAMPLE: styrene-air mixture at alarm level
20' L.E.L. + 0.31 = 64.5' L.F.L. styrene
Safety Factor = 100' + 64.5' = 1.6
*Less safe as methane at 20' L.F.L.
Safety Factor = 100' + 20' = 5

COMBUSTIBLE GAS ALARM LATCH: When a high concentration of gas is
present in concentrations greater than 90' L.F.L., the meter will
latch up at full scale and stay there until reset. This latch
shows the operator that a gas concentration near or exceeding the
lower flammability limit has been sensed. On the latched
conditions, the siren alarm is on and power to the gas detector
filament is turned off. This prevents possible damage to the
filament from exposure to high gas concentrations. Resetting is
done by turning the instrument off and waiting 15 seconds. When
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the instrument is turned on again, it should go through its normal
turn-on sequence.

V. CHARGING/RECHARGING AND MAINTENANCE

Before attempting to operate the unit, be sure the batteries
have been charged for at least 12 hours. The battery charger is
factory-set for 115 volts operation, and has an internal switch for
conversion to 230 volts operation.

For 230 volt operation, disassemble your battery charger by
removing the bottom cover plate and move the switch to the 230 volt
position. NOTE: For 230 volt operation, a suitable line cord
plug, or adapter, must be provided by the user. Remember to switch
back the 115 volt operation when done since most outlets operate
at this voltage.

BATTERY CHARGING/RECHARGING PROCEDURE:

1. Make sure the power switch is in the OFF position.

2. Connect the charger plug to the charger jack on the
. instrument.

3. Plug the Edmont Ni-Cad Battery charger into a suitable source
of 115 V.A.C. (or 230 V.A.C.).

Charge the battery for 12-14 hours. This will generate full
capacity and the unit will operate continuously for more than 10
hours.

The unit may be operated while connected
however, the batteries will charge at a reduced
prevent possible ignition of gases, always
nonhazardous location.

to the charger;
rate. NOTE: to

recharge in a

LOW BATTERY ALARM: There is no battery test switch on this
instrument. The circuitry of the Edmont No. 60-400 continuously
monitors the condition of the nickel cadmium batter pack. The
CAUTION 1 alarm is triggered when batter voltage falls below 8.4
volts. The instrument may indicate the CAUTION 1 alarm .condition
for several hours without damage to the battery pack. However, if
left on, the batter pack will eventually be damaged by deep
discharge. The operator should turn the unit off within two to
three hours and recharge the battery pack.

ACTIVATING/RECHARGING PROCEDURE FOR THE OXYGEN SENSOR

Normal charge life is 30-60 days. Oxygen readings which drift
rapidly down 20.9% indicate the need to recharge the oxygen sensor.
Recharging is accomplished with'Edmont Recharge Kit '60-614.
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Set oxygen meter, using the CAL OXYGEN
Adjust O2 Alarm Level control screw until

OXYGEN SENSOR RECHARGING PROCEDURE:

1. Make sure the instrument is OFF.

2. Disassemble the probe assembly by sliding the shaft away from
the body to uncover the oxygen sensor (see Figure 3).

3. Unscrew and discard the used cap.

4. Using the tissue from the kit, wipe away residual electrolyte.

S. Using the green scrubber, scour the silver electrode until
bright as a new dime. Do not abrade plastic parts of tip.

6. Fill the new cap with electrolyte to vent holes.
7. Screw the cap on finger-tight. Excess electrolyte will exude

through vent holes. .

8. Wipe of excess electrolyte. Discard used materials. Allow
two minutes to stabilize, then recalibrate.

REPLACING GAS DETECTOR FILAMENT (PART 60-402)

A CAUTION I alarm, accompanied by a steady yellow light,
indicates that the gas sensor filament is burned out and must
replaced. If the filament gives no response to methane test gas
or its response is greatly reduced, the filament is probably
poisoned and must also be replaced. The detector assembly shoulr
be replaced if ZERO cannot be set within range of the ZERO L.F.Ll
control, or if the percent L.F.L. meter cannot be calibrated using
the L.F.L. CAL control knob (see Figure 1).

1. Make sure the instrument is OFF.

2. Disassemble the probe assembly by sliding the shaft away from
body.

3. Remove three wires from the filament assembly and pull out the
old filament assembly.

4. Install a new filament assembly 60-402.

5. Attach wires (black to black, white to white, blue to blue).
Reassemble and recalibrate.

INTERNAL ADJUSTMENTS

The internal adjustments are made, preferably with a jeweler's
screwdriver, via control screws on the circuit board of the
instrument.
ADJUSTING OXYGEN ALARM:
control knob to 19.5%.
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the alarm just comes on. Rotate the calibrate control knob above
and below 19.5\. The alarm should just come on at 19.5\.
ADJUSTING GAS ALARM: The alarm point may adjust to ani point
the meter scale.

1. Turn the unit ON. Allow 15 minutes for warm-up period.
2. Adjust ZERO L.F.L. control knob until the L.F.L. meter

indicates the desired alarm point (factory set at 20\ L.F.L.l.·

3. Adjust the L.F.L. alarm level control screw until the alarm
just comes on at 20\ L.F.. L. (or any desired alarm point).

SECURITY "BEEP": The security volume control screw adjusts the
volume of the security beep from full off to maximum.

Set control screw for the desired volume.

VI. TROUBLESHOOTING

Basic troubleshooting procedures are given in the table below.
If service is required beyond these basic procedures, refer the
problem to qualified personnel.

Symptom

No meter indication
No alarms

Constant oxygen alarm
Unable to calibrate
to 20.9\

Does not operate for
full 8 hours

CAUTIONl alarm
blinking yellow

CAUTIONl alarm
. steady yellow

Red and yellow lamps
only

00012659.91

Cause

Dead or defective battery

Defective oxygen probe

Defective battery pack

Low battery

Burned out gas detector
filament

Improperly connected
extension cable, or probe
cable not connected.

Very low battery

D-l0

Remedy

Recharge or replace batteI

Recharge oxygen probe

Recharge or replace

Recharge battery

Replace filament and
recalibrate

Connect probe cable. Make
sure extension cable con
nectors make good
reconnections.

Recharge
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I. INTRODUCTION TO THE OVA

The Organic Vapor Analyzer (OVA) measures trace quantities of
organic compounds in the air by using ionization as the detection
method. The ionization is caused by a hydrogen flame within the
flame ionization detector. As the compound is ionized, the ions
pass through two charged plates whereby the conductivity is
measured and this current is then displayed on an external meter.
The OVA can operate in two modes:

1. Survey Mode

A sample of ambient air is routed through the OVA into the
detector, allowing all organic species to be ionized and detected
at the same time. The OVA analyzes total organic vapor
concentrations on a continuous sampling basis and reports the
results on the basis of sensitivity of the instrument to various
compounds as compared to the calibration gas methane. When the OVA 
is calibrated to methane, the instrument is sensitive to .1 ppm.

2. Gas Chromatography Mode

When there is a mixture of organic vapors present or when
qualitative and quantitative identification of a compound is
necessary, then the OVA can be operated in the GC mode. The OVA
can analyze air samples in the GC mode through general survey,
syringe injection, or through the use of collector tubes.

The components to be separated are carried through a column
packed~ith an inert solid. The different components of the sample
migrate through the column at different rates (retention times) .and
can be identified by comparing their retention time to a known
standard.

The OVA is more sensitive to hydrocarbons than to any other
class of organics. Compounds containing oxygen, such as alcohols,
etherS, aldehydes, phenols and esters, give a lower relative
response as compared with hydrocarbons. The OVA gives the lowest
response for materials containing no hydrocarbon and it is also
limited in detecting compounds with high molecular weight. Listed
below is a table indicating the relative response of compounds as
compared to the calibration gas methane.
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Compound

Methane
Ethane
Propane
n-Butane
n-Pentane
Ethylene
Acetylene
Benzene
Toluene
Acetone
Methyl ethyl ketone
Methyl isobutyl ketone
Methanol
Ethanol
Isopropyl alcohol
Carbon tetrachloride
Chloroform
Trichloroethylene
Vinyl chloride

II. OPERATION or THE OVA

Turn-On Procedure

Relative
Response

100
90
64
61

100
85

200
150
120
100

80
100

15
25
65
10
70
72
35

1. Move INSTR switch to ON and allow five minutes for warm up.
$ee Figure 1 for illustration of instrument panel.

2. To set the audible alarm to a predetermined level, turn the
PUMP switch to ON and adjust the meter pointer to the desired
alarm level by using the CALIBRATE ADJUST (zero) knob. Turn
the Alarm Level Adjust knob on the back of the Readout
Assembly until the audible alarm just comes on. Adjust the
speaker volume with the Volume knob. The instrument is then
preset to activate the alarm when the level exceeds that of
the setting.

3. Move the CALIBRATE switch to X10 and adjust the meter reading
to zero with the CALIBRATE ADJUST knob.

4. Confirm the PUMP switch is on and observe t'he SAMPLE FLOW RATE
indicator. Indication should be approximately 2 units.
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5. Open the H, TANK VALVE and the H, SUPPLY VALVE one turn each
and observe the reading on the H, TANK PRESSURE indicator.
Approximately 150 psi is needed for each hour of operation.

6. Open the H, supply valve one-half to
reading on the H, supply indicator.
around 10 psi when operating.

one turn and observe the
The pressure should be

CAUTION: Do not leave the H, SUPPLY VALVE open when the pump
is not running as this will allow hydrogen to
accumulate in the detector chamber.

7. Confirm that the meter is still reading zero (re-adjust if
required) .

8. Depress igniter button. There will be a slight "pop" as the
hydrogen ignites and the meter pointer will move upscale.
Immediately after ignition, release the igniter button. Do
not depress igniter button for more than 6 seconds ata time.
If the burner does not ignite, let the instrument run for
several minutes and try again. After ignition, the meter
pointer will indicate the background concentration. Use the
CALIBRATE ADJUST knob to zero meter again and null the
background reading.

9. Move the instrument to an area where you think the cleanest
air to be surveyed is present. Move the CALIBRATE switch to
Xl and adjust the meter to read 1 ppm with the CALIBRATE
ADJUST knob. Thi.s permits minor downward fluctuations in the
normal background level without dropping below zero, which
would actuate the flame-out alarm. It is important,
therefore, to remember that 1 ppm must be subtracted from all
readings, e.g., a reading of 1.8 ppm would actually be 0.8
ppm.

10. If the alarm level is to be set above the normal background
detection level, turn the Alarm Level Adjust knob on the back
of the Readout Assembly until it activates slightly above
background. The instrument is now ready for use.

Operation Procedure for Survey Mode

When using the OVA in the Survey Mode, ensure that .the SAMPLE
INJECT VALVE is in the FULL OUT position and that the BACKFLUSH.
VALVE is in either FULL IN or FULL OUT position.

000l2659.91
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1. Set the CALIBRATE switch to the desired range. UsIng one hand
operation, survey the areas of interest while observing the
meter and/or listening for the audible alarm. For broad
surveys outdoors, the pickup fixture should be positioned
several feet above ground level. When making a quantitative
reading or pinpointing a contaminant, the pickup fixture
should be positioned at the point of interest.

2. When organic vapors are detected, the meter pointer will move
upscale and the audible alarm will sound when the preset point
is exceeded. The frequency of the audible alarm will increase
as the detection level increases.

3. If the flame-out alarm is actuated, confirm that the pump is
running; then, press the igniter button. Under normal
conditions, flame-out results from sampling a gas mixture that
is above the lower explosive level which causes the H, flame
to extinguish. If this is the case, reignition is all that
is required.

Another possible cause for flame-out would be restriction of
the sample flow line which would not allow sufficient air into
the chamber to support combustion of the H, flame. The usual
cause for such restriction would be a clogged particle filter
or other restriction in the line. Remember that the chamber
exhaust port is on the bottom and blocking it with the hand
will cause fluctuations and/or flame-out.

Operating Procedures forGC Mode

To use the OVA in the GC (Gas Chromatograph) mode, place the
Sample Inject Valve in the "in" position and turn on the unit as
described in this section. Place the BACKFLUSH VALVE in the IN
position and leave the hydrogen fuel and pump on for three to four
minutes before attempting ignition to allow the hydrogen to purge
the column.

A strip chart recorder, called a chromatogram, is usually used
to record the output concentration from the OVA as a function of
time. Figure 1 shows the GC option and strip chart recorder. The
following procedures are .for operation of the chromatograph:

1.
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Turn on the recorder and push the Sample Inject valve in with
a fast, positive motion. This starts the GC analysis which
is automatic until the unit is backflushed. To inject a
sample, use an air-tight syringe to draw a predetermined
amount of' the sample gas into the syringe. Insert the syringe
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into the column and inject the sample. Occasionally, the
flame in the Flame Ionization Detector (FlO) may go out, which
would be indicated by a sharp and continued drop of the
concentration level. If this occurs, simply re-ignite the
flame and continue the analysis. A negative peak typically
occurs shortly after sample injection and should not be
.confused as flame-out. The negative air peak and various
positive compound peaks will be indicated on the OVA read-out
meter and the strip chart recorder, which represents the
chromatogram of.the analysis.

2. After the analyses are complete, rapidly move the Backflush
Valve to the out position. Leave the instrument in this
position until the backflush peak printed on the recorder
returns to baseline; then, return the backflush valve to the
"in" position. The OVA is now ready for injection of another
sample into the GC system.

Shut-Down Procedures

1. Close H, supply valve. Do not tighten the valves down too
hard because the Teflon seats are very fragile.

2. Close H, tank valve and H, Supply valve.

3. Move INSTR switch to OFF.

4. Wait 5 seconds and move PUMP switch to OFF.

II I. REFUELING THE OVA

The instrument should be completely shut down during hydrogen
tank refilling operations. The tank should be refilled in a

.ventilated area. There should be no flame or other potential
ignition source in the area.

If you are filling the instrument for the first time, or if
the filling hose has been allowed to fill with air, THE FILLING
HOSE SHOULD BE PURGED WITH N, OR H, PRIOR TO FILLING THE INSTRUMENT
TANK. This purging is not required for subsequent fillings..

• To connect the supply tank to the instrument, first attach the
filling hose assembly to the supply tank if it is not left on
the tank between fillings. Ensure that the FILL/BLEED valve
on the instrument end of the hose is in the OFF position.
Connect the hose to the refill connection on the Side Pack
Assembly.

00012659.91 E-6



BEFORE FILLING THE HYDROGEN TANK, BE SURE TO HAVE THE H, TANK
VALVE AND H, SUPPLY VALVE CLOSED ON THE INSTRUMENT TO PREVENT
DAMAGE TO THE PRESSURE REGULATORS.

• -Open the hydrogen supply bottle valve slightly. Open the
REFILL VALVE and theH, TANK VALVE on the instrument panel and
turn the FILL/BLEED valve on the filling hose assembly to
FILL. The pressure on the instrument tank will now be
indicated on the H, TANK PRESSURE indicator.

• After the instrument tank is filled, shut off the REFILL VALVE
on the panel, the FILL/BLEED valve on the filling hose
assembly and the hydrogen supply bottle valve.

• Bleed the filling hose to atmospheric pressure by turning the
FILL/BLEED valve on the filling hose assembly to the BLEED
position. After the hose is bled to atmospheric pressure,
turn the FILL/BLEED valve to the FILL position to allow the
hydrogen that is trapped in the connection fittings to go into
the hose assembly. Then, bleed the hose again.

• Turn the FILL/BLEED valve to OFF to keep the hydrogen at one
atmosphere in the hose so that at the time of the next
filling, there will be no air trapped in the filling line.
If possible, leave the filling hose assembly attached to the
supply tank.

• Close the H, TANK VALVE.

• With the H, TANK VALVE and the H, SUPPLY VALVE closed, a small
amount of H, at high pressure will be present in the
regulators and plumbing. As a leak check, observe the H, TANK
PRESSURE indicator while the remainder of the system is shut
down. If the pressure indicator decreases rapidly (greater
than 350 PSIG/hr), there is a significant leak in the H,
supply system.

IV. RECHARGING THE OVA

Never charge the OVA in a hazardous area or environment.
Approximately one hour of charging time is required for each hour
of operation, although an overnight charge is recommended. The
charger can be left on indefinitely without damaging the batteries.

00012659.91 E-7



Recharging the Batteries

1. Plug charger BNC connector into connector on battery cover and
insert AC plug into l15V AC wall outlet.

2. Switch on the battery charger switch.
switch should illuminate.

The light above the

3. Battery charge condition is indicated by ,the meter on the
front panel of the charger. During charging, the meter will
deflect to the right and when the battery is fUlly charged,
the pointer will be in line with the "charged" marker above
the scale.

4. When the battery is charged, switch off battery charger and
unplug it from the Side Pack assembly.

If the battery has been allowed to completely discharge, the
above procedures may not be sufficient to recharge the battery.
When this happens, the following steps should be taken:

1. Remove the battery from the instrument case.

2. Connect the battery to any variable DC power supply.

3. Apply 50 volts at amp maximum.

4 . As soon as the meter on the power supply shows that the
battery is drawing current, reduce the voltage on the power
supply at a slow rate until the meter reads approximately 15
volts. The time required to reach the 15 volt reading will
depend on the degree of discharge.

V. CALIBRATION OF THE OVA

The OVA is capable of detecting nearly all organic compounds.
The instrument is factory-calibrated to a methane-in-air standard,
but it can be easily calibrated to any of a variety of compounds
for precise analyses.

A GAS SELECT control on the instrument panel is used to set
the electronic gain to a particular organic compound. Internal
electronic adjustments are provided to calibrate and align the
electronic circuits (Figure 2). There are four adjustments on the
electronics board, but one adjustment potentiometer, R-38, is used
to set the power supply voltage and has a one-time factory
adjustment. The other three adjustments, R-3l, R-32, and R-33, are
used for setting the electronic amplifier gain for each of the
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three calibration ranges. The instrument must be removed from its
case to access these adjustments.

To calibrate the OVA to methane, follow the procedures for
Gain Adjustment and Bias Adjustment.

Gain Adjustment

1. Turn on instrument as described in Section B. Set CALIBRATE
switch to X10 and GAS SELECT control to 300.

2. Use the CALIBRATE ADJUST knob to adjust the meter reading to
zero.

3. Introduce a methane sample of a known concentration (near 100
ppm and adjust trimpot R-32 on the circuit board so that the
meter reads the concentration as equivalent to that of the
known sample. This sets the instrument gain for methane with
the gain adjustment on the panel (GAS SELECT knob) set at a
reference of 300.

4. Turn off the H2 SUPPLY VALVE to put out the flame.

Bias Adjustments

5. Leave the CALIBRATE switch on X10 position and use the
CALIBRATE ADJUST knob to adjust the meter reading to 4 ppm.

6. Turn the CALIBRATE switch to Xl. Using trimpot R-31 on the
circuit board, adjust the meter reading to 4ppm.

7. Set the CALIBRATE switch to X10 .again and use the CALIBRATE
ADJUST knob to set meter reading to 40 ppm.

8. Move the CALIBRATE switch to XIOO position and use trimpot R~

33 on the circuit board to adjust meter to 40 ppm.

9. Set the CALIBRATE switch to X10 position and use the CALIBRATE
ADJUST knob to adjust meter to zero.

The unit is now balanced from range to range, calibrated to
methane, and ready to use.
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Calibration to Various Organic Vapors

Primary calibration of the OVA is accomplished by using a
known mixture of a specific organic vapor compound. To calibrate
for a specific gas, turn the instrument on as described in Section
8, and use the following procedures:

1. Zero out the ambient background reading.

2. Draw a sample of the calibration 'gas into the instrument.
Calibration gases of known concentrations can be obtained,from
local laboratories or prepared by injecting a known
concentration of compound into a known volume of air.

3. Use the GAS SELECT knob to adjust the meter to correspond to
the known concentration of the calibration gas mixture.

4. Read and record the setting on the digidial. This is the
setting for that particular organic vapor compound.

The instrument is now calibrated for the specific gas mixture.
This can be repeated for a large variety of compounds. When a
particular compound is to be read, turn the GAS SELECT control to
the setting that was recorded for that compound. Calibration on
anyone range automatically calibrates the other two ranges.
Relative response data can be used to estimate concentrations of
various vapors. With the instrument calibrated to methane, obtain
the concentration reading for a calibration sample of the test
vapor. The relative response, in percent, for that test vapor
would then be:

(concentration read/concentration of calibrated sample) X 100.

VI. APPLICATIONS

Sample. Screening

Priority Pollutant Analyses at hazardous waste sites can run
$1,500 a sample. To initially screen samples before analysis to
determine if any contaminant is found can be a very cost-effective
method. In order to do this, duplicate samples should be collected
in 40 ml VOA jars with Teflon-lined caps. Be sure to leave head
space in each of the sample jars, for it is actually the head space
that you will be analyzing.

Standards can be purchased or prepared specifically for the
concentration and identity of the compound or compounds in
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question. The standard is injected with a gas-tight syringe as
described in Part B and retention time and peak height are measured
from the standard. Be sure to purge the gas-tight syringe before
injecting a sample to prevent cross-contamination.

A known volume (100-1,000 ul) of head space is then injected
into the column. Retention times and peak heights for the sample
are then compared back to the standard to verify if the compound
is present, and, if so, an approximate conce.ntration can be
determined. If the sample indicates a positive presence, for a
specific compound, then the duplicate sample could be sent to an

. analytical laboratory for quantitation.

General Surveying

The OVA instrument is a very good general survey instrument
and is usually used in conjunction with a photo-ionization detector
(PID) to verify accuracy of the general readings. The instrument
can be used to detect methane whereby the PID is not sensitive to
methane. Also, vapor levels can be assessed to diagnose hazards
that exist on site and to determine proper levels of personnel
protection.

Fugitive Air Emissions

Monitoring of fugitive air emissions at hazardous waste sites
can be accomplished by placing one OVA upwind and one downwind of
a site. The instruments are placed in general survey modes and
hooked to a strip chart recorder to monitor daily vapor emissions.
If properly charged and filled with hydrogen, the instruments will
operate on a 8-10 hour basis unattended.

VII. TROUBLESHOOTING THE OVA

Table 1 presents a summary of recommended field
troubleshooting procedures when using the instrument in the survey
mode. I f necessary, the instrument can be easily removed from the
case by unlocking the four one-quarter turn fasteners on the panel
face and removing the refill cap and exhaust port. The battery
pack is removed by taking out the four screws on the panel and
disconnecting the power connector at the battery pack.
Table 2 presents recommended field troubleshooting procedures which
are peculiar to the GC system. These are in addition to what is
presented in Table 1.
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APPENDIX F

USER'S MANUAL TO THE PHOTOIONIZATION DETECTOR



I. INTRODUCTION TO THE HNU

The HNU is a portable trace gas analyzer that can be used to
measure a wide variety of organic vapors including chlorinated
hydrocarbons, heterocyclics and aromatics, aldehydes and ketones,
as well as several inorganic gases including hydrogen sul'fide and
ammonia.

The HNU photoionizer employs the principal of photoionization
for detection. Fhotoionization is initiated by the absorption of
a photon of ultraviolet radiation energetic enough to, ionize a
molecule and produce an instrument response only if the ionization
potential (IF) is equal to or slightly less than the ionizing
energy supplied by the instrument's UV lamp (9.5 eV, 10.2 eV, 11.7
eV). Species that have a very high IF will display a poor
instrument response or none at all. Employing the 11.7 eV lamp
will ensure the total range of detectable species, but there will
still be a number of undetectable sample ' components, such as
cyanide or methane. so, whenever possible, it is recommended that
the 11.7 eV probe be used in cases involving unknown species.

The 11.7 eV lamp is identified by the inscription "11.7 eV"
near the lamp number on the glass envelope. A comparison of
response to selected species of compounds utiliZing the 9.5 eV,
10.2 eV and 11.7 eV lamps are listed in Table 1. The relative
sensitivity of the 11.7 eV lamp is about one-tenth that of the 10.2
eV. The 11.7 eV lamp provides a more universal response than the
10.2 lamp which makes the 11.7 eV lamp more practical to our type
of needs at Burns and Roe.

CAUTION: The HNU instrument is not intrinsically safe. Its use
in a probable explosive environment should be attempted after the
area in question has been metered by a explosimeter and deemed safe
for the HNU instrument operation.

00012659.91 F-l



Class
species

Table F-l
Selected List of Species Detected

Photoionization
9.5EV 10.2eV
lamp lamp

Response
11. 7eV
lamp

Paraffins and unsaturated hydrocarbons

methane
ethylene
acetylene
l-butene
hexane

Chlorinated hydrocarbons

methyl chloride
carbon tetrachloride
chloroform
dichloroethane
vinylidene chloride
trichloroethylene

Heterocyclics & aromatics

phenol
pyridine
benzene
toluene
xylene
styrene
aniline
chlorobenzene
nitrobenzene

Nitrogen compounds

formamide
ammonia
hydrazine
methyl amine
acetonitrile
acrylonitrile

NR
NR
NR
H
NR

NR
NR
NR
NR
L
H

H
H
H
H
H
H
H
H
NR

NR
NR
H
H
NR
NR

NR
L
NR
H
L

NR
NR
NR
NR
H
H

H
Ii
H
H
H
H
H
H
L

H
L
H
H
NR
NR

NR
H
H
H
H

H
H
H
H
H
H

H
H
H
H
H
H
H
H
L

H
H
H
H
NR
H

NR =
H =
L =
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High response.
Low response.
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II. OPERATION

1. Before attaching the probe, check the function switch on the
control panel to make sure it is in the "OFF" position.
Figure 1.

2. Carefully match the alignment key in the probe connector to
the 12 pin connector on the control panel, and then twist the
probe connector until a distinct snap and lock is felt.

3. Turn the function switch to the battery check position. The
needle on the meter should read wi thin or above the green
battery arc on the scale plate.

If the needle is in the lower portion of the arc, recharge
before use. If the LED comes on, recharge before use. (See
Section D. Reacharging the HNU.)

4. Turn the function switch to
light source should be on.
probe reveals a purple glow,

"On." In this position, the t1V
If looking into the end of the
the UV light source is working.

NOTE:

5. Set the span to the desired gain.

6. Zero the instrument by turning the function switch to the
stand-by position and rotate the zero potentiometer knob.
Clockwise produces an up-scale deflection and counterclockwise
yields a downscale deflection:

If the span adjustment setting is changed after the
zero is set, the zero should be rechecked and
adjusted, if necessary (Stand-by position).

The instrument is supplied calibrated to read directly in ppm
(0-20, 0-200, 0-2000) of benzene with the span position set at 9.8.
For additional sensitivity, the span potentiometer is turned
countel;'clockwise (smaller numbers) to increase the gain. Changing
the gain changes instrument sensitivity and specificity (if changed
from 9. 8, it will no longer be direct reading for benzene). By.
changing the span setting from 10.0 to 1.0, the sensitivity is
increased approximately ten-fold. The 0.20, 0-200, and 0-2000
scales become 0-2, 0-20, and 0-200, respectively.

The span control can be utilized to calibrate nearly any
compound, measured by photoionization, to be direct reading on the
0-20 ppm range. For example, gain settings of 4.5 or 8.9,
respectively, will provide direct reading capability (0-2-, 0-200
ppm) for vinyl chloride and trichloroethylene, respectively. Table
2 is a listing of approximate gain setting values for some common
compounds. Note that these settings are approximate until the
meter is calibrated against the specific compound.
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Grouping

Aromatic

Aliphatic Amine

Chlorinated
Unsaturated

Carbonyl

Unsaturated

Sulfide

Paraffin .(Cs -C,)

Ammonia
Paraffin (C, -C4 )

Table F-2
Reia tive Photoionization Sensitivities

for Various Gases

Setting

9.8

9.8

5-9

5-7

3-5

3-5

1-3

0.3

Examples

Benzene, Toluene
Styrene

Diethylamine

Vinyl Chloride,
Vinylidene
Chloride,
trichloroethylene

MEK, MIBK,
Acetone,
Cyclohexene

Acrolein,
propylene,
Chclohexene,
Allyl Alcohol

Hydrogen Sulfide,
Methyl Mercaptan

Pentane,
Heptane

Ethane, Propane,
Butane

7. The instrument is now ready for calibration or measurement by
sWitching the function switch to the proper measurement range,
i.e., 0-20, 0-200, or 0-2000.

III CALIBRATION

The recommended and most accurate procedure for calibration
of the HNU instrument is utilizing a pressurized gas cylinder
containing a known ppm value at a specified span setting attached
to a designated probe. The following procedure refers to Figure
2.

1. Follow steps 1-7 in OPERATION section.

2. Attach the tygon tubing to the 8" extension probe of the
photoionization probe.
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3. Crack the valve of the pressurized cylinder until a light flow
of gas is being released from the cylinder.

The instrument should read ±10% of the gas value; if not, one
of two things can be done:

If span isa. Change span to get the gas value. NOTE:
changed more than ±10%, proceed to b.

b. Clean lamp and IP chamber. A dirty lamp will yield low
readings, and a dirty chamber will yield high readings.

NOTE: If the instrument span setting is changed, the
instrument should be turned back to the stand-by
position and rezeroed, if necessary.

If using the 11.7 eV probe and the gas calibration cylinder
showing a ppm value of 9.8 span wi th 10.2 eV probe, all steps above
will be necessary. The final span setting using the 11.7 eV probe
should be approximately the same value as indicated for the
specific probe as noted in the instrument I s calibration
certificate.

The HNU instrument is now ready for field measurements.

IV RECHARGING THE UNO

To ensure no damage to the HNU instrument and to extend the
life of the battery, the following steps should be followed when
recharging the HNU.

1 . Place the miniphone plug into the jack on the left side of the
read-out unit.

2. Plug the charger into a 120 vac outlet.

3. Let stand overnight or for at least 14 hours.

NOTE: Overcharging is not a major problem with the HNU as it
has a built-in solid-state battery voltage drops below
approximately 11 volts. This circuit will automatically turn off
power to the instrument. The prevents deep discharging of the
batter.

It is, however, recommended that if the battery check shows
ample power available, not to charge the unit.

4. When disconnecting the charger, remove the charger from the
120 vac before removing the miniphone plug.

The instrument can be operated during the recharging cycle.
This will only lengthen the time required to completely
recharge the instrument battery.
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V FALSE READINGS

Incorrect values may be detected by the HNU, outside
mechanical failures within the unit. Some of the field situations
which may be encountered are as follows:

1 . High wind;

2. High humidity (>95%);

3. Probe too far from source;

4. High electrical areas;

5. Temperatures above 105° or below 32°F.

High wind and high humidity are two variables beyond control
of the instrument operator. The probe being too far from the
source is self-explanatory for correction. When working around
high electrical areas, the following steps may be utilized to
obtain relevant measurements.

1 . Zero the instrument in an electrically quiet area in the
stand-by position.

2. Move the instrument to the area in question. If AC pick-up
is going to be a problem, the meter (in the stand-by positio~\

will indicate the magnitude of error.

3. Subtract this difference, step 2, from the indicated value to
obtain the actual value.

The HNU should not be used in temperatures greater than 105°F,
the unit should function properly as long as the probe extension
and probe inlet are wiped dry after use. The probe extension
should be wiped dry because when moving the unit from a warm area
to a cold area and back to a warm area again, condensation will
develop inside the extension probe causing erratic values. If
moisture enters into the lamp area of the probe, the following
steps should be taken to free the unit of moisture or dust
particles, see also Figure 3.

1. Turn the function switch to the off position.

2. Disconnect the probe from read-out unit.

3. Remove the exhaust screw found near the base of the probe.

4. Grasp the end cap in one hand and the probe shell in the
other; gently pull to separate the end cap and lamp housing
from shell.
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5. Loosen the screws on the top of the end cap and separate .the
end cap and ion chamber from the lamp and lamp housing.

6. Turn the end cap over into your hand and tap on the top o.
it; the ion chamber should fallout into your hand.

7. Place one hand over the top of the lamp housing and tilt
slightly; the light source will slide out into your hand.

8. Wipe dry all parts with a soft dry cloth, except for lamp and
lamp window.

CAUTION: If the window in lamp of the 11.7 eV lamp is dirty
and needs to be cleaned, do not clean with water or an organic
solvent miscible with water such as acetone or methanol. The
window should be cleaned wi th a soft tissue dipped in an
organic (nonwater miscible) solvent or freon. The cleaning
compound for the 10.2 eV lamp should not be used under any
circumstances on the 11.7 eV lamp.

VI TROUBLESHOOTING

Some of the basic problems which may occur and probable causes
and solutions are as follows:

1. No meter response in any switch position (including BATT CHK)
A. Broken meter movement.

(I) Tip instrument rapidly from side to side. Met
needle should move freely and return to zero.

B. Electrical connection to meter is broken.

C. Battery is completely dead.

(I) Disconnect battery and check voltage with a volt
ohm meter.

D. Check 2 amp fuse.

E. If none of the above solves the problem, consult the
factory.

2. Meter responds to BATT CHK position, but reads zero or near
zero for all others.

A. Power supply defective.

(I) Check power supply voltages. If any voltage is out
of specification, consult the factory.

B.

0IXn2659.91
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(1) Rotate zero control; meter should deflect up/down
as control is turned •

. ( 2) Open probe. Both transistors should be fully seated
in sockets.

(3) Check all wires in read-out for solid connections.

3. Instrument response correctly in BATT CHK, and STBY, but not
in measure mode.

A; Check to see that light source is on.

(1) Check high voltage power supply.

(2) Open end of probe; remove lamp and check high
voltage and lamp contact ring.

(3) If high voltage is present at all above points,
light source has most likely failed. Consult the
factory.

4. Instrument responds correctly in all positions but signal is
lower than expected.

A. Check span setting for correct value.

B. Clean window of light source.

C. Check power supply 180 V output.

D. Check for proper fan operation. Check fan voltage.

E. Rotate span setting. Response should change if span pot
is working properly.

5. Instrument response in all switch positions, but is noisy
(erratic meter movement).

A. Open circuit in feedback circuit. Consult the factory.

B. Open circuit in cable shield or probe shield. Consult
the factory.

6. Instrument response is slow and/or irreproducible.

A. Fan operating improperly. Check fan voltage.

B. Check calibration and operation. See Sections Band C.

7. Low battery indicator.

A. Indicator comes on if battery charge is low.

B. Indicator also comes on if ionization voltage is too
high.
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APPENDIX G

USER'S MANUAL TO THE THYVAC III RADIATION
DETECTOR & SIMILAR DETECTORS



I INTRODUCTION TO THE THYVAC III GEIGER COUNTER

The Model 490, Thyvac III, is a sensitive, portable pulse
count ratemeter and power supply designated to be used with a
variety of detector probes as an alpha, gamma, beta-gamma, or
alpha-beta-gamrna survey meter. This manual will discuss the use
of two specific probes: 1) the model 489-110 "Pancake" GM probe
used for large area detection of beta and gamma radiation; 2) the
model 489-4, used for the detection of beta and gamma radiation.
The instructions here are also applicable to other similar
radiation detectors.

This instrument has the latest design in solid state circuitry
and contains no vacuum tubes. This allows the unit to operate on
only two D cell batteries for approximately 100 hours with
continuous use, longer with intermittent use.

The weather-proof instrument case consists of die-cast
aluminum and drawn steel bottom with two manually-operated pull
catches for closure. Visual readout is provided by a rugged,
military type, water-proof 3 1/2 inch controls; the function switch
which has a batter test position and four range positions, and the
response switch which adjusts the response time contrast of the
meter to slow, medium, or fast.

The detector probes are connected by a weather-proof, high
voltage, coaxial connector and may be conveniently clipped onto a
probe clamp on the handle post. A low intensity beta check source
is prOVided on the side of the case bottom for calibration
verification. The two D cell batteries are contained in a high
impact resistant battery box. The battery contacts are easily
replaceable without tools for cleaning or replacement.

II OPERATION OF THE THYVAC III GIEGER COUNTER

The model 490 should be stored with the batteries removed.
In order to put the instrument into operation, the following
procedure should be followed:

1. Access to the interior of the instrument is gained by snapping
the pull catch at each end of the case and separating the case
top from the base bottom. This will expose the battery box
and battery retainer clip.

2. Remove the clip by squeezing its end until it can be pulled
out of the slots in the battery box (Figure 1).

3. Insert the batteries into the battery box.

4. Replace the battery retainer clip.
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5. Align the case top with the bottom and squeeze them together
gently.

6. Snap the pull catches closed.

NOTE: It is recommended that the batteries be removed
whenever the instrument is out of use for any considerable
length of time. This eliminates the possibility of the
batteries corroding and perhaps damaging the instrument.

11.1 Selecting the Range and Taking Readings

A. With the instrument in the OFF position, connect the detector
probe by inserting the connector on the probe cable into the
coaxial receptacle to the right of the handle post (Figure 2).
Press down and turn clock-wise for about 1/4 turn and release
to lock the bayonet catches on their mating connector pins.

B. Turn the instrument onto the batter check position, and see
that the meter reads in the indicated zone.

C. Turn the switch to the highest usable range. For
scintillation-type detectors, this is the X1000 range, while
for the GM on pancake-type probe, this is the X10 range.

NOTE: This instrument cannot be used with a GM probe on the
X1000 range. Any attempt to do so will result in a highly
erroneous reading.

D. Place the probe in the location to be measured. If the meter
reading is less than 10 percent of full scale, switch to the
next lowest range. Continue this procedure until the meter
reads above 10 percent of full scale.

E. Select an appropriate response speed.

11.2 Electing Response Time

.The Model 490 offers three choices of meter response time that
are designated slow, medium, and fast. These correspond to
approximately 15 seconds, 5 seconds, and 1.5 seconds, and 4.5
seconds for 95 percent response. The desired response time is
selected by the top-mounted with designated RESPONSE (Figure 2).
The choice of response speed is dictated by the desired accuracy
in reading (the slower the response, the more accurate the reading)
and the range on which the reading is to be made. Generally, the
slow response will be used on the two most sensitive ranges for a
very accurate reading; the medium response will be used for the
majority of readings; the fast response will be used on the X100C
range and when 'the radiation field may fluctuate rapidly, as in 2

survey-type measurement. The RESPONSE switch is shown in front 01
the instrument carrying handle in Figure 1.
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11.3 Verifying Calibration

A low-intensity uranium beta source, called an operational
check source, is fastened to the side of the case bottom. This
source may be used in conjunction with any of the beta sensitive
probes connected to the instrument in order to verify operability
and to check the constancy of calibration. Specifically, the Model
489-4 beta gamma probe. For the Model 489-4 beta gamma probe, the
beta shield is retracted to expose the perforated Geiger tube
guard. One of the square openings in the perforated guard near the
center of the Geiger tube is then placed directly over the 3/8
inch diameter circle on the operational check source, under which
the beta source is located. A reading of approximately 2000
counts-per-minute will result for a properly operating instrument.
This check must be carried out· wi thout the presence of any
addi tional appreciable radiation fields from other sources. If the
counting rate obtained on a specific combination of probe and
instrument is retained, a periodic repeat of this procedure will
check the constance of calibration of the instrument and probe
combination. The alpha and a gamma sensitive scintillation probes
applicable to this instrument are not sensitive to the beta
radiation emanating from the check source, and, therefore, cannot
be checked with it.

III DETECTOR PROBES FOR THE THYVAC III

111.1 Model 489-4

This beta and gama sensitive detector probe uses the VICTOREEN'
1BI5 Geiger tube which has a 30 mg/cm2 wall thickness. This probe
has a retractable beta shield and is connected to the Model 490 by
a self-storing coil cord cable. This probe is shown in Figure 3.
Since it is the most popular of the detector probes used with the
Model 490, a secondary meter scale calibrated in milliroent-gens
per-hour on radium gammas is provided on the Model 490 to be used
with the Model 489-4 probe. Calibration for this combination will
be approximately correct for radium radiation filter by 0.5 mm of
platinum, under which condition the ranges are 0-20, 0-2, 0-.2 mR/h
for the X1 00, X1 0, and X1 ranges, respectively. The stand.,.rd
calibration of the Model 490 is in counts-per-minute; namely, 0
800,000, 0-80,000, 0-8,000,0-800.

If the shield is used closed to exclude beta particles in a
combined beta-gamma field, the instrument reading should be
multiplied by 1.15 to obtain a closer approximation of the gamma
dose rate.

In order to perform beta measurements with this probe, make
two measurements: One with the probe shield open (thus measuring
total radiation--gamma and beta), and the other with the probe
shield closed (thus measuring only gamma radiation--use the 1.15
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factor to correct for shield adsorption as described above). The
beta radiation will be the difference between the two readings.

III.2 489-110 "Pancake" Probe (Figure 4)

The 489-110 "Pancake" Probe is a handheld, thin-window, -large
area detector for beta, and gamma radiation measurements. It is
designed for use in conjunction with a standard GM survey
instrument, and is configured for operating convenience in table
top and floor surveys, as well as surveys of personnel and
equipment contamination. For storage and carrying ease, the probe
fits into the standard handle clip on the survey meter.

In use, the probe connector is attached to the probe input on
the survey meter, and the window is placed in proximity to the
surface to be surveyed. An aluminum screen protects the thin mica
window, and three Teflon feet raise the screen slightly to
facilitate rapid frisking of flat surfaces. Reasonable care should
be exercised to avoid puncturing the window.

IV CALIBRATION OF THE THYVAC III

Calibration of the Thyvac
conducted in the field. It
service/repair organization.

CXXl12659.91
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Figure G-4
Model 489-110, "Pancake" GM Beta and Gamma Probe
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APPENDIX H

DECONTAMINATION PROCEDURES



i.-

LEVEL B DECONTAMINATION



I. EQUIPMENT WORN

The full decontamination procedure outlined is for wo:
wearing Level B protection (with taped joints between gloves, boot
and suit) consisting of:

• One-piece, hooded, chemical-resistant splash suit.

• Self-contained breathing apparatus.

• Hard hat.

• Chemical-resistant, steel toe and shank boots.

• Boot covers.

• Inner and outer gloves.

II PROCEDURE FOR FULL DECONTAMINATION

station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling devices ar
containers, monitoring instruments, radios, clipboards, etc.) c
plastic drop cloths or in different containers with plastic liner~

Each will be contaminated to a different degree. Segregation c
the drop reduces the probability of cross contamination.

Equipment:

Station 2:

various size containers
plastic liners
plastic drop cloths

Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution (
detergent/water.

I
L

Equipment:

Station 3:

Rinse
of water.
Equipment:

container (20-30 gallons)
decon solution or
detergent water
2-3 long-handle, soft-bristle scrub brushes

Boot Cover and Glove Rinse

off decon solution from Station 2 using copious amoun
Repeat as many times as necessary.

container (30-50 gallons) or
high-pressure spray unit
water
2-3 long-handle, soft-bristle scrub brushes

1



station 4: Tape Removal

Remove tape around boots and gloves and deposit in container
with plastic liner.

Equipment:

Station 5:

container (20-30 gallons)
plastic liners

Boot Cover Remover

Remove boot covers and deposit in container with plastic
liner.

Equipment:

Station 6:

container (30-50 gallons)
plastic liners
bench or stool

Outer Glove Removal

Remove outer gloves and deposit in container with plastic
liner.

Equipment:

Station 7:

container (20-30 gallons)
plastic liners

Suit/Safety Boot Wash

Thoroughly wash chemical-resistant splash suit, SCBA, gloves,
and safety boots. Scrub with long-handle, soft-bristle scrub brush
and copious amounts of decon solution or detergent/water. Wrap
SCBA regulator (if belt-mounted type) with plastic to keep out
water. Wash backpack assembly with sponges or cloths.

Equipment:

Station B:

container (30-50 gallons)
decon solution or
detergent/water
2-3 long-handle, soft-bristle scrub brushes
small buckets
sponges or cloths

Suit/SCBA/Boot/Glove Rinse

Rinse off decon solution or detergent/water using copious
amounts of water. Repeat as many times as necessary.

,
I.

Equipment: container (30-50 gallons) or
high-pressure spray unit
water
small buckets
2-3 long-handle, soft-bristle scrub brushes
sponges or cloths

2



Station 9: Tank Change

If worker leaves Exclusion Zone to change air tank, this
the last step in the decontamination procedure. Worker's air t ...,.
is exchanged, new outer gloves and boots covers donned, and joints
taped. Worker returns to duty.

Equipment:

Station 10:

air tanks
tape
boot covers
gloves

Safety Boot Removal

Remove safety boots and deposit in container with plasti<
liner.

Equipment:

Station 11:

container (30-50 gallons)
plastic liners
bench or stool
boot jack

SCBA Backpack Removal

While still wearing facepiece, remove backpack and place 01

table. Disconnect hose from regulatory valve and proceed to nex
station.

Equipment:

Station 12:

table

Splash Suit Removal

With assistance of helper, remove splash suit.
container with plastic liner.

Deposit i

Equipment:

Station 13:

container (30-50 gallons)
plastic liners
bench or stool

Inner Glove Wash

Wash inner gloves with decon solution or detergent/water tha
will not harm skin. Repeat as many times as necessary.

Equipment: decon solution or
detergent/water
basin or bucket
small table

3



station 14: Inner Glove Rinse

Rinse inner gloves with water.
necessary.

Repeat as many times as

Equipment:

station 15:

water
basin or bucket
small table

Facepiece Removal

Remove facepiece. Avoid touching face with gloves. Deposit
in container with plastic liner.

Equipment:

station 16:

container (30-50 gallons)
plastic liners

Inner Glove Removal

Remove inner gloves and deposit in container with plastic
liner.

Equipment:

station 17:

container (20-30 gallons)
plastic line;rs

Inner Clothing Removal

Remove clothing soaked with perspiration. Place in container
with plastic liner. Do not wear inner clothing off-site since
there is a possibility small amounts of contaminants might have
been transferred in removing fully encapsulating suit.

Equipment:

station 18:

container (30-50 gallons)
plastic liners

Field Wash

Shower if highly toxic, skin-corrosive, or skin-absorbable
materials are known or suspected to be present. Wash hands and
face if shower is not available.

Equipment:

station 19:

water
soap
small tables
basins or buckets, or
field showers

Redress

Put on clean clothes.
inclement weather.

A dressing trailer is needed in

4



Equipment: tables
chairs
lockers
clothes

is expected to I
or skin-corrosi1

or boot covers al

III FULL DECONTAMINATION (SITUATION 1) AND THREE MODIFICATIONS
SITUATION 2,3, AND 4

STATION NUMBER

SIT. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 X X X X X X X X X X X X X X X X X X

2 X X X X X X X X X

3 X X X X X X X X X X

4 X X X X

Situation 1: The individual entering the Contamination Reductic
Corridor is observed to be grossly contaminated or extremely toxi
substances are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new 4]
tank and will return to Exclusion Zone.

Situation 3: Individual entering the CRC
minimally contaminated. Extremely toxic
materials are not present. NO outer gloves
worn. Inner gloves are not contaminated.

Situation 4: Same as Situation 3 except individual needs new a:
tank and will return to Exclusion Zone.

5
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LEVEL C DECONTAMrNATrON



1 .0 EQUIPMENT WORN

The full decontamination procedure outlined is for workers
wearing Level C protection (with taped joints between gloves,
boots, and suit) consisting of:

• One-piece, hooded, chemical-resistant splash suit.

• Canister equipped, full-face mask.

• Hard hat.

• Chemical-resistant, steel toe and shank boots.

• Boot covers.

• Inner and outer gloves.

II PROCEDURE FOR FULL DECONTAMINATION

station 1: Segregated Equipment Drop

Deposit equipment used on site (tools, sampling devices, and
containers, monitoring instruments, radios, clipboards, etc.) on
plastic drop cloths or in different containers with plastic liners.
Each will be contaminated to a different degree. Segregation at
the drop reduces the probability of cross contamination.

Equipment:

Section 2:

various size containers
plastic liners
plastic drop cloths

Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution or
detergent/water.

Equipment:

Station 3:

container (20-30 gallons)
decon solution or
detergent water
2-3 long-handle, soft-bristle scrub brushes

Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious amounts
of water. Repeat as many times as necessary.

,
i, ..

Equipment: container (30-50 gallons) or
high-pressure spray unit
water
2-3 long-handle, soft bristle scrub brushes

6



Station 4: Tape Removal

Remove tape around boots and gloves and deposit in containe:
with plastic liner.

Equipment:

station 5:

container (20-30 gallons)
plastic liners

Boot Cover Removal

Remove boot covers and deposit in container with plasti
liner.

Equipment:

Station 6:

container (30-50 gallons)
plastic liners
bench or stool

Outer Glove Removal

Remove outer gloves and deposit in container with plasti
liner.

Equipment:

station 7:

container (20-30 gallons)
plastic liners

Suit/Safety Boot Wash

Thoroughly wash splash suit and safety boots. Scrub with lOIl
handle, soft-'bristle scrub brush and copious amounts of decc
solution or detergent/water. Repeat as many times as necessary.

Equipment:

Station 8:

container (30-50 gallons)
decon solution or
detergent/water
2-3 long-handle, soft-bristle scrub brushes

Suit/Safety Boot Rinse

Rinse off decon solution or detergent/water using copiOl
amounts of water. Repeat as many times as necessary.

Equipment:

Station 9:

container (30-50 gallons) or
high-pressure spray unit water
2-3 long-handle, soft-bristle scrub brushes

Canister of Mask Change

If worker leaves Exclusion Zone to change canister (or mask
this is the last step in the decontamination procedure. Worker
canister is exchanged, new outer gloves and boots covers donne,

7



and joints taped. worker returns to duty.

Equipment:

Station 10:

canister (or mask)
tape
boot covers
gloves

Safety Boot Removal

Remove safety boots and deposit in container with plastic
liner.

Equipment:

Station 11:

container (30-50 gallons)
plastic liners
bench or stool
boot jack

Splash Suit Removal

With assistance of helper, remove spash suit.
container with plastic liner.

Deposit in

Equipment:

Station 12:

container (30-50 gallons)
bench or stool
liner

Inner Glove Wash

Wash inner gloves with decon solution or detergent/water that
will not harm skin. Repeat as many times as necessary.

Equipment:

Station 13:

decon solution or
detergent/water
basin or bucket

Inner Glove Rinse

Rinse inner gloves with water.
necessary.

Repeat as many times as

Equipment:

Station 14:

water
basin or bucket
small table

Facepiece Removal

Remove facepiece. Avoid touching face with gloves. Deposit
facepiece in container with plastic liner.

Equipment: container (20-30 gallons)
plastic liners

8



station 16: Inner Clothing Removal

Remove clothing soaked with perspiration. Place in conta i

with plastic liner. Do not wear inner clothing off site SillCE
there is a possibility small amounts of contaminants might havE
been transferred in removing splash suite.

Equipment:

station 17:

container (30-50 gallons)
plastic liners

Field Wash

Shower if highly toxic, skin-corrosive or
materials are known or suspected to be present.
face if shower is not available.

skin-absorbablt
Wash hands ant

Equipment:

station 18:

water
soap
tables
wash basins/buckets, or
field showers

Redress

Put on clean clothes.
inclement weather.

A dressing trailer is needed i

Equipment: tables
chairs
lockers
clothes

9



i.,

III FULL DECONTAMINATION (SITUATION 1) AND THREE MODIFICATIONS
SITUATION 2,3, AND 4

STATION NUMBER

SIT. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 X X X X X X X X X X X X X X X X X X X

2 X X X X X X X X X

3 X X X X X X X X X X

4 X X X X

Situation 1; The individual entering the Contamination Reduction
Corridor is observed to be grossly contaminated or extremely skin
corrosive substances are known or suspected to be present.

Situation 2: Same as Situation 1 except individual needs new
canister or mask and will return to Exclusion Zone.

Situation 3: Individual entering the CRC is expected to be
minimally contaminated. Extremely skin-corrosive materials are not
present. No outer gloves or boot covers are worn. Inner gloves
are not contaminated.

Situation 4: Same as Situation 3 except individual needs new
canister or mask and will return to Exclusion Zone.
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APPENDIX I

MATERIAL SAFETY DATA SHEETS



NAME:
SULFURIC ACID

S Registry Number: 7664939
Label: CORROSIVE MATERIAL UN/NA: 1830

NFPA Ratings : Health: 3 Flam: 0 React: 2 Spec: No water
GENERAL DESCRIPTION:

g~fi~¥rage~r~~l;~ fncpi~~~rr~mo~;~i~i~;d1n ~I~o~s~~e~t~~lm~~~dS~€~~~;Z~~ ~g~
~~nfue~I£:ra~ae~lss~~.iaI~ow~lec~~rweoga:; (m~:Ee~~~eg60~g:nic ~lt~~rcg~ros1v,
contact, but is unliKely to cause a fire. ClAAR, 198 ) .

FIRE & EXPLOSIVE HAZARD:
Not fl~~mable.. I~ is highly reactive an~ capable of igniting finely-divided
combus ~ble m t r~ Is on co tact. Wh neat d t emit hi ftly toxic fumes.
Can ~dirqo v~orenl chemica~ chan1qe aEteeva~ehd ~empera~ire~ and pressure. Mal
react v olent!y wi h water Avo a con act,w~t aeat l· wa e~; and Crganic
materia s. S~lfur c ~c d 1s exp osive or ~ncompatib e w th an eno~ous array c
substances. (EPA, 1986

FIRE FIGHTING:

For small fires ~se d~y ~hemical irlcarbon diOXide! oselwater on combustibles
burning In v~Qin ty of this mater a. ~or IaHe f rea t ood fire area with
water,from a dis anct~ Do not ~e soli hstre sko water on material. Move

n a~ner fr m area ~ 0 an SO wi out r s. ight f re f m s e
a~stance o.~ ~rom pro $cre~ roca ~on.~ Use care &ftwaler ap~14~Q a~rec~!y t~ thiaCia resul a 1n e~oLutl0~ o! heat an causes spa ering COOl cQnta1n~rs hat
are expose to flames with streams 0 water unti fire 1s out. (EPA, 1986

GooPoo~ Re8~stance/''1Lim~ted Data.
Cl Res~Btance Lim~ted Data.

Poor Resistance/Limited Data.
Good Resistancel.'1Limit~dtData.
Poor Resistance Good Da a.

Good Resistanoe'l/'Limited Data.
Good Resistance Limited Data.
poo~ Rest.~anceI.ZL~mitedData.Go Res S ance L~mited Data.
Goo Res s ance'lLimited Data.

COMPATIBILITY (Based on ACGIH,

Goo~ Resistancel.Good Data.
GOOd ReSistance'ltimlted Data.
Good Resistanoe/Limited Data.

TECTIVE CLOTHING:

~xtlemel! ha;ardous to health; areas may be ente~ed with extreme care. Wear
ful ~ro ectlvebclotlil~q lncludlng seLf-contained breathing apP;l.ratus, coat,
~~ufA geo~i~se&~tStiPl~df9ft~~un~arms,Legs, and waist. No ~kin surface

1985) :SUIT MATERIAL

~~OBUTYL
CHLOR RUB
CPE
CR 39
EVA/PE
PEP OR TFE
HYPALON
MBR
NEOl1RENE
NE8~/'RUBNE SBR
:'lIT ILE
NITRILE/PVC
FE

.POLYCARB
PO
PVA
PVC
!UJBBER
~g~ ~~8'1I.NBR
l~~x SER
"SR
'1ITON

~QN/NEO

..<'IRE RESPONSE:



Keep material out Of wate~ to~rce~ and sewe~s. 3Ul i d dlkes to contain ~lo,
necessary. Ne~tra~ ~e spll ed materitl with cr~~hea limes~one. soda ~Sh, ~
1.IDe L~nd sP4l~' 01f a ~ t, !Ond, agoon hOldiQg area 0 contain liq~i~80110 rna erial. Dike urf ce f ow uS,ng soil k sana. bags, oamed pOlyur~th!
or ~oa con ete. A or b 1 1 1 Wl h • Y asn or cent oWder,
Neutr~T!zI wi€fi agricu ~~ral Yime 12Y~edt~imetl c~rshed r~fmestgne~ or S,Od",'bicar~on~ e. Water sp t· Neutra 1ze wi fi agrlcu ~ural ! me (slaKed lime
crushed ~ mestone, or so ium bicar onate. Alr spiI~: App y water spray ~;
~o knock own vapors L Vapo~ knockdo~~ water is corrosive or toxic and 9~
liked for containment;. (,C)AAR, 19fH,) ,

HEALTH HAZARDS:

Corrosive to all bOdy tissues. Inhalation of1vaoor may cause ser~ous lung
dam~qe. Contact with eyes maY resul\:. in tot~ l~ss of ViSion SKin conta~

~
roduce severe n~crosis, FatalLagount ~OrlaQUlt: Eetween 1 teaspopnful a,
ne-hal ounce of the concentra~e chem ca" Even a few drops may be fataJ
he ci qa1 cces to trac a. hr nicexoosure ~ eausera!~eoa~cncRftt8' s~omatt~rs, con~unct ~i~1S, ana qastri~rs. Gastric

t
er ora~ion and peritonitts may oQcur and ~aybe followed b~ circ~latory
01 ae. C1rcu~atory sn ck is often the 1 edi~te cause of death. Si n
ympr~ms of EX~8ure: C9n~hact C4~se8 corros~ndOifmucO~8~embranes Of mgu~k
hroat, and es iha~t Wit 1mmedl~te pain and 1. iCUl Y in swallOWing' D~1 sue is re h ~h , soon to black, shrunke an wr kled; i astrj
~atna nausia ~ vom trnq, an1 qas~l~C hemorraIe a~so re,u!~. Vom~~ ay ccfres b~ood; an Y1C rms comp a1n 0 profound hirst. Clammy sk1n, weak ar
ra + u~se hal~ow resp at on an S a ty ur ne are caused b expos reo
MeR1caf condi~ioiS Generar!YlAQgravatea gYd~xoosure: Those with chron~c
respiratorYL qas rpint~§t1na ~ Q+ nervous ls~ases and any eye and sk1n dis
are at Qrea~er r sk. (EPA, 1~8b)

FIRST AID:
MovK victim \:.0 fresh air; ~all eme~qency m~dgral care. If not brea!h1n~ c
a~t ficial r~spiration~l I b~eath1nq i8 d+f .cult; ~1ve oxygen. I co ta~
Wit material occur" • us SKin or eY~8 Wit runn4n water tOr at eis 1!m n es. R mov an 8 la e co t na ed clo hinq a shoes at the ate.vtc~rm quieE an~ rna n!a~n nQrma~ ~ay) empera€ure. E~fecta may be de ayed;
vtctim under observation. (EPA, 1986

!'LASH POINT:
Not Applicable. Not flammable.

LOWER EXPLOSIVE LIMIT~
Not Applicable. No~ flammable.

UP~~~ ~~~t~~i~e~!M&~~ flammable.

A°&gtI~~~IIg~b~E~l~immable.

~~g!Nge~OfNT1EPA, 1986)

YAP~RH~RE~~~~:1986)

~~~OR(i~~IT§8~tIR ~ 1):

r~~~tFITE~~Vr§~6rIQUID (H20='):

SPECIFIC GRAVITY-SOLID (H20=1):

'SOILING POINT:
554 Deq F (EPA, 1986)

~OLECULAR WEIGHT:
18.08 (EPA, 1986)

(USCG, 1985)

(USCG, 1985)

(USCG, 1985)

(USCG, 1985)

:!lLH,: / 330 mg m (NIOSH, 1987)



TLV -/TIME WEIGHTED AVERAGE:
1 mg m3 ((C)ACGIH, 1986)

TLV - SHORT TERM EXPOSURE LIMIT:



HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOUOS, OR GASES
Isooutylene IS flammable over a wide range In air.

PHYSICAL DATA

BOILING POINT UQUID DENSITY AT BOIUNG POINT
19.6°F ( - 6.9°C) 39.1 Ib/ft3 (626 kg/m3)

VAPOR PRESSURE @ 70°F (21.1 0c) = GAS DENSITY AT TO'F, 1 aIm
39 psia (269 kPa) 0.148 Ib/ft3 (2.37 kg/m3)

SOLUBIUTY IN WATER FREEZING POINT
Insoluble - 220.6°F ( - 140.3°C)

APPEARANCE AND ODOR
Colorless gas with an unpleasant odor similar to that which is emitted when burning anthraCite coal.

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Melhod usedl AUTO IGNITION TEMPERATURE FLAMMABLE UMITS % BY VOLUME
See last page. 869°F (465°C) LEL 1.8 UEL 9.6

EXTINGUISHING MEDIA ELECTRICAL CLASSIFICATION
Water. carbon dioxide. dry chemical Class 1. Group not specifiec

SPECIAL FtRE FIGHTING PROCEDURES
Keep cylinder(S) cool with water spray from a distance. If possible without risk, move cylinder(s) away from fire area. If
posSible without risk, stop the flow of gas to a fire. Allow gas fire to burn itself out. (Continued on last page.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Isobutylene is denser than air and can travel considerable distances to an ignition source and flash back. Cyl'
der(s) may explode or vent when exposed to fire.

REACTIVITY DATA

STABIUTY CONDITIONS TO AVOID
Unstable

Slable X

INCOMPATIBIUTY (Malerialslo avoid)
Oxidizers .

HAZARDOUS DECOMPOSITION PRODUCTS
None

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
May Occur

Will Nol X
Occ""

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Evacuate all personnel from affected area. Use appropriate protective equipment. If leak is in user's equipment, bl
certain to purge piping with an inert gas prior to attempting repairs. If leak is in container or container valve, call
the "800" emergency phone number listed herein.

WASTE DISPOSAL METHOD

All Federal. State and Local regulations regarding health and pollution should be followed in waste disposal.
tact Air PrOducts for specific recommendations. Do not dispose of unused quantities.

(Continued on last page

~:Air Products and Chemicals. Inc. H



SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify Iype) Positive pressure air line with maSK or self-contameo breathing apparatus

should be available for emergency use.

LOCAL EXHAUST
.

I
SPECIALVENTILATION

Hood with forced ventilatIOn To prevent accumulation above the LEL

MECHANICAL (Gen.)

I
OTHER

In accordance with electncal codes

PROTECTIVE GLOVES

Plastic or rubber

EYE PROTECTION

Safety goggles or glasses

OTHER PROTECTIVE EQUIPMENT

Safety shoes. safety shower. evewash "fountain:'

SPECIAL PRECAUTIONS*

SPECIAL LABELING INFORMATION
DOT Shipping Name: LiqUified petroleum gas DOT Hazard Class: Flammable gas
DOT ShipPlna Label: Flammable aas 10 No,: UN 1075

SPECIAL HANDLING RECOMMENDATIONS
Use only In well-ventilated areas. Valve protection caps must remain in place unless contamer IS secured With
valve outlet piped to use pomt. Do not drag. slide or roll cylinders, Use a suitable hand truck for cylinder move-
ment. Use a pressure reducing regulator when connecting cylinder to lower pressure ( < 250 pSlg) plpmg or sys-
tems. Do not heat cylinder by any means to increase the discharge rate of product from the cylinder. Use a check
valve or trap in the discharge line to prevent hazardous back flow into the cylinder.

For additional recommendations consult the Air Products Specialty Gas Catalog Safety and TeChnical Information
SectIOn or Compressed Gas Association Pamphlet P-l,

SPECIAL STORAGE RECOMMENDATIONS

Pfotect cylinders from phySical damage. Store in cool. dry, well-ventilated area of non-combustible construction
away from heavily trafficked areas and emergency exits. Do not allow the temperature where cylinders are stored
to exceed 130°F (54°C). Cylinders should be stored upright and firmly secured to prevent falling or bemg knocked
over, Full and empty cylinders should be segregated. Use a "first in-first out" inventory system to prevent full cyl-
inders being stored for excessive periods of time. Post "No Smoking or Open Flames" signs In the storage or use
area. There should be no sources of ignition in the storage or use area.

For additional recommendations consult the Air PrOducts Specialty Gas Catalog Safety and Technical Information
Section or Compressed Gas Association Pamphlet P-l.

SPECIAL PACKAGING RECOMMENDATIONS

Isobutylene is noncorrosive and may be used with any common structural material.

OTHER RECOMMENDATIONS OR PRECAUTIONS

Earth-ground and bond all lines and equipment associated with the isobutylene system. Electrical eqUipment
Should be non-sparking or explosion proof. Compressed gas cylinders should not be refilled except by qualified
producers of compressed gases. Shipment of a compressed gas cylinder which has not been. filled by the ownerIor with his (w"tten) consent is a violation of Federal Law (49CFR).

'Vanous Government agencies (Le.. Department of Transportation. OCcupational Safety and Health Administration, Food and Drug
AdmInistration and otherS) may have specific-regulations concerning the tranSpOrtation, handling. storage or use of this product whiCh
.... 111 not be reflected In this data sheet. The customer should review these regulations to,ensure that he IS In full comphance.



Specialty Gas Department
Air Products and ChemIcalS. Inc.
Allentown. PA 18195
1215) 481·8257

AIR ./.
PRODUCTS t.:

TIME WEIGHTED AVERAGE EXPOSURE LIMIT (Continued)

Isobutylene is defined as a simple asphyxiant. Oxygen levels should be maintained at greater than 18 molar per
cent at normal atmospheric pressure which is equivalent to a partial pressure of 135 mm Hg. (ACGIH 1984-85)

FLASH POINT (Method Used) (Continued)

- 105°F ( - 76°C) Closed Cup

SPECIAL FIRE FIGHTING PROCEDURES (Continued)

Ventilate low areas where flammable or explosive mixtures may form.

WASTE DISPOSAL METHOD (Continued)

Return the properly labeled shipping container to Air Products for disposal with valve(s) tightly closed. outlet
seal(s) secured and valve protection cap in place. For emergency disposal assistance. call the "800" emergency
phone number listed herein.

Printed EO U.S.A 320-548



AIR ./.
.PRODUCTS t-· Specialty Ga

Material Safet
Data Shee

EMERGENCY PHONE (800) 523·9374 PRODUCT NAME

IN PENNSYLVANIA (800) 322·9092 METHANE CAS NO.74-82-8

AIR PRODUCTS AND CHEMICALS, INC. TRADE NAME AND SYNONYMS

AUEHTOWN. PA 111. Methane, Methyl Hydride, Marsh Gas
(215) 481-8257 CHEMICAL NAME AND SYNONYMS

Methane

ISSUE DATE August 1977 FORMULA CHEMICAL FAMILY

REVISiON DATE Feb. 1984, Jan. 1987 CH, Aliphatic Hydrocarbon

HEALTH HAZARD DATA

TIME WEIGHTED AVERAGE EXPOSURE UMIT
OSHA: None established ACGIH: Simple asphyxiant

.

SYMPTOMS OF EXPOSURE
Inhalation: High concentrations of methane so as to exclude an adequate supply of oxygen to the lungs cause dizziness. deeper breathing
due to air hunger. pOSSible nausea and eventual unconsciousness.

TOXICOLOGICAL PROPERTIES
Methane IS Inactive biologically and essentially nontoxIC: therefore. the malor hazard of overexposure IS the exclusion of an adequate
supply of oxygen to the lungs.

RECOMMENDED FIRST AID TREATMENT
PROMPT MEDICAL ATTENTION IS REQUIRED IN ALL CASES OF OVEREXPOSURE TO METHANE. RESCUE PERSONNEL SHOULD BE
EQUIPPED WITH APPROPRIATE PROTECTIVE EQUIPMENT (SELF-CONTAINED BREATHING APPARATUS. ETC.) TO PREVENT UNNEC
ESSARY EXPOSURE AND BE COGNIZANT OF EXTREME FIRE AND EXPLOSION HAZARD.

Inhalalton: ConscIous persons should be aSSisted to an uncontaminated area and inhale fresh air. Quick removal from the contaminated
area IS most important. UnconSCIOus persons should be moved to an uncontaminated area. given mouth-to-mouth resuscitation and
supplemental oxygen, Further treatment should be symptomatic and supporltve.



HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOUDS, OR GASES
Forms explosive orflammaOle mixtures with most oXidizers !Oxygen. chlonne. fluonne. etc. I. and IS flammable over a wide range In

PHYSICAL DATA

BOIUNG POINT UQUID DENSITY AT BOILING POINT

- 258.6°F (- '61AOC) 26.4 Ib/ft3 (424.7 kg/m3 )

VAPOR PRESSURE@ 70°F (21.1°C) above the GAS DENSITY AT 70'F, 1 atm

critical temp. of - 116.1?OF ( - 82.3°C) 0.042 Ib/ft3 (673 kg/m3)

SOLUBIUTY IN WATER FREEZING POINT

Negligible - 296.45°F ( - 182A7°C)

APPEARANCE AND ODOR 1,

Colorless. odorless gas. Specific Gravity @ 70°F (Air = 1) = 0.555 .

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used) AUTO IGNITION TEMPERATURE FLAMMABLE LIMITS % BY VOLUME
- 306°F ( - 188°C) C.C. 1076°F (580°C) LEL 5 UEL 15

EXTINGUISHING MEDIA ELECTRICAL CLASSIFICATION
Water. carbon dioxide. dry chemical Class 1. Group 0

SPECIAL FIRE FIGHTING PROCEDURES
If possible without risk. stop the flow of methane. From a safe distance use water spray to cool surrounding containers until well
after fire IS out. If possible without risk. move cylinders from fire area.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Should flame be extingUished and flow of gas continue. increase ventilation to prevent flammable or explosive mixture formal
Cylinders exposed to heat or flame may vent rapidly or explode.

REACTIVITY DATA
STABILITY CONDITIONS TO AVOID

Unstable

Stable X None

INCOMPATIBIUTY (Materials to avoid)
OXidiZerS

HAZARDOUS DECOMPOSITION PRODUCTS
None

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID
May Occur

Will Not X None
Occur

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Evacuate all personnel from affected area. Use appropnate protective equipment. If leak IS In user's equipment. be certain to purge
PIPing With an mert gas pnor to attempting repairs. If leak IS In cylinder or cylinder valve. call the "800" emergency phone number
listed herein. .

WASTE DISPOSAL METHOD
All Federal. State. and Local regulations regarding health and pollution should be followed in waste disposal. Contact Air Pro,
specifiC recommendations. 00 not dispose of unused quantities.
Return the properly labeled shiPPing container to Air PrOducts for disposal. For emergency disposal assistance. call the "800"
emergency phone number listed herein.

¢.·Air Products and Chemicals, Inc.



SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type) Positive pressure air line With mask or self-contained breathing apparatus snould be

available for emergency use.

IENTILATION
Use nood with forced ventilation and/or local exhaust to prevent accumulation above the LEL In accordance with electrical codes.

PROTECTIVE GLOVES

Plastic or rubber

EYE PROTECTION
Safety goggles or glasses

OTHER PROTECTIVE EQUIPMENT
Safety shoes. safety shower. eyewash "fountain"

SPECIAL PRECAUTIONS·
SPECIAL LABEUNG INFORMATION
DOT ShipPing Name: Methane: DOT Hazard Class: Flammable gas: DOT Shipping Label: Flammable gas: 1.0. No.: UN 1971

SPECIAL HANOUNG RECOMMENDATIONS
Use only In well-ventilated areas. Valve protection caps must remain In place unless cylinder is secured with valve outlet piped to use
POint. Do not drag, slide or roll cylinders. Use a SUitable hand truck for cylinder movement. Use a pressure reducing regulator when
connecting cylinder to lower pressure ( <3,000 pSlg) piping or systems. Do not heat cylinder by any means to Increase the discharge
rate of product from the cylinder. Use a check valve or trap in the discharge line to prevent hazardous backftow Into the cylinder.

Foradditlonal handling recommendations consult the Air Products Specialty Gas Catalog Safety and Technical Information Section or
Compressed Gas ASSOCiation Pamphlet P-l .

.

SPECIAL STORAGE RECOMMENDATIONS
Protect cylinders from phYSical damage. Store In cool. dry. well-ventilated area of non-combustible construction away from heavily
traveled areas and emergency eXits. Do not allow the temperature where cylinders are stored to exceed 125'F (52'C). Cylinders should
be stored uPright and firmly secured to prevent falling or being knocked over. Full and empty cylinders should be segregated. Use a
"first In - first out" inventory system to prevent full cylinders being stored for excessive periods of time. Post "No Smoking or Open
Flames' signs In the storage or use area. There should be no sources of Ignition In the storage or use area.

For additional storage recommendations. consult the Air Products SpeCialty Gas Catalog Safety and Technical Information Section or
Compressed Gas ASSOCiation Pamphlet P-t

SPECIAL PACKAGING RECOMMENDATIONS
Methane IS noncorrosive and may be used with any common structural material.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Earth-ground and bond all lines and eqUipment associated with the methane system. Electrical equipment should be non-sparking or
explOSion proof. Compressed gas cylinders should not be refilled except by Qualified producers of compressed gases. Shipment of a
compressed gas cylinder which has not been filled by the owner or with hiS (written) consent IS a violation of Federal Law 149CFR).

"/anous Government agencies (i.e .. Department of Transportation. Occupational Safety and Health AdmInistration, FOOd and Drug
':"omlmstratloo and otherS) may have ,specifIc regulations concerning the transportation. handling. storage or use of this prOduct whiCh
:;I!i not be reflected," thiS data sheet. The customer should revIew these regUlations to enSL:~e that he IS In fuU compliance.



Hydrogen
Material Safety
Data Sheet

Industrial Gas Division
Air Products ancJ ChemIcals. Inc.
Allentown. PA 18195
Tel. 12151 481-4911 . TWX 510·651·3686
Tel.coDY (2151 "81·5900
CABLE·AIRPROD . TELEX 84,416

Alf
PRODUCT:.

EMERGENCY PHONE, 800-523·9374 IN PENNSYLVANIA, 800-322·9092

ISSUE DATE Issued: 13 April 1977
TRADE NAME ANO SYNONYMS

Hydrogen, or Liquid Hydrogen (in
cryogenic liquid state.)

CHEMICAL ~IA.ME AND SYNONYMS

Hydrogen

REV1S:CNS

Rev: 30 June 1988
FORMULA

H, MW: 2.016
'=W!:l,lICAL :,U•.llLY

Flammable Gas CAS#1333-74-0

~VLUCILlTY ,,," to),.l CI"l

@ 68F (20Cl. 1 atm 1.82% by volume

HEALTH HAZARD DATA
iHRESHOlD LIMIT VALUE

Hydrogen is a simple asphyxiant and has no threshold limit value (TLV). Hydrogen is not listed as a carcinogen by NTI
or OSHA.

SYMPTOMS IF INGESTED. CONTACTED WITH SKIN. OR VAPOR INHALED

Hydrogen is nontoxic and classified as a simple asphyxiant. Symptoms of anoxia occur only when gas concentrati
within the flammable range and the mixture has not ignited. DO NOT ENTER AREAS WITHIN THE FLAMMABLE RAN
TO THE IMMEDIATE FIRE AND EXPLOSION HAZARD. Contact of skin with liquid hydrogen or cold gas vapors ca
cryogenic (extreme low temperature) burns and freeze tissues.

TOXiCOLOGiCAL PROPERTIES

Hydrogen is nontoxic and classified as a simple asphyxiant, but it is extremely flammable. The amount of hydro,
necessary to reduce oxygen concentrations below life support levels is well within the flammable range. Do not ent,
containing flammable mixtures due to the immediate fire and explosion hazard.

.

RECOMMENDEO FIRST AIO TREATMENT

If cryogenic liquid or cold boil·off gas contacts worker's skin or eyes, frozen tissues should be flooded Or soaked wi
water (105-115F; 41-46C~.No:uJSE.-HQ:l:.WATER. Cryogenic burns which result in blistering or deeper tissue
should be seen promptly by a physician. First degree burns (reddening only, as sunburn) or second degree burn''-
which are the result of fire exposure and are localized to a portion of an extremity or other small area of the
immersed in cool water for 10-20 minutes to relieve pain. Do NOT immerse the whoie body in a cold bath. All the....dl
except the most minor and localized burns should be referred promptly for medical care. Burned areas should be
with the cleanest available material, such as a clean sheet, prior to transport. Do NOT use burn ointments or greasy IT

on burns which show more than localized reddening. Persons suffering from lack of oxygen should be moved to an
normal atmosphere. Assisted respiration and supplemental oxygen Should be given if the victim is not breathing.

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT IMelnod l,l$eQI -or AUTO IGNITION TEMP : FLAMMABLE LIMITS

1 LEL I UEL
N/A (gas at normai temperatures) 932F (500C) i In air @ 1 atm 4.0% I 74.
!:XT1NGU1SH1NG MEDIA L ELECTRICAL CLASSIFICATION

Dry chemical, carbon dioxide, or Halon I GROUP Class I, Group E

SPECIAL ;::IRE FIGHTING PROCEDURES

Shut off SOurce of hydrogen. When possible, allow fire to burn itself out. Spray water on adjoining equipment to keel

UNUSUAL ;:IFlE AND EXPLOSION HAZARDS

Hydrogen Can burn with almost an Invisible flame of low thermal radiation. People have unknowingly walked into h
flames. Easily ignited; minimum ignition energy is low (0.02MJ) and flammable range is wide. Flame propagates at ra
Potentiai explosion hazard from reignition if fire is extinguished without shutting off hydrogen source. Hydrogen gas is
and can accumulate in the upper sections of enclosed spaces.

PHYSICAL DATA
3C1UNG ::-:;:'IT .oC , I FREEZING POfNT 1~F)

@ 1 atm - 423.0F (- 252.8C) I @ 1 atm - 434.5F ( - 259.2C)
- -_. -- . ---

! :'~CP :;::'.3 ~''- :::,CI. ':1 ~?!:::::'C~'='':'VITY A1A",~1
I @ 68F i20C). 1 atm 0.005229 @ 68F (20C), 1 atm 0.0696

..IC'~·: :ENSI-~ "::cu .~, SPEC1F'C GMAllfi'" '''',0 .. ',
@ boiling point. 1 aIm 4.432 @ boiling point, 1 al

Both iiculd and gaseous hydrogen are colorless and odorless.

Afr P~CCL.::~S ana Chemicals. Inc. 1984, 1988



x

REACTIVITY DATA

Sources of ignition. sparks. flames. hot oblects.
"::I,~;:>~. 3IL.~'( ',''li;ltlJ.'SW''''''OI

~lZlng materIals. Some steels afe susceptible to hydrogen attack or embrittlement at high temperature and pressure.
':;CQUS :J::C:;~PCSI'rlON PQOOUCTS

I~one

"':"Z~R~(JUS

;:>OLY·.1E",IZ:';'~IC~j

>"lAY OCCUR

'.\'IU. NOT OCCi.;t:l x None

SPILL OR LEAK PROCEDURES
~-:::;)s .: BE -;,,,,E', "j ::::'SE '.uTS='A\":5 =<E,-E:.S£J c= 5P'L:.:::
DO NOT ENTER areas containing flammable mixtures of hydrogen In air. Avoid Contact of skin with liquid hydrogen Or Cold
boll·off gas. Ventilate enclosed areas to prevent formation of flammable or oxygen·deflcient atmospheres. See·VENTILA·
TlON" below. Elimrnate all potential sources ollgnilion. Move a leaking compressed gas cylinder out of doors if leak is small.
Consult Air Products for additional assistance.
"VASTE DISPOSAL MEiHOD
Do not attempt to dispose of reSidual gaseous hydrogen in cylinders. Return cylinders to Air Products With positive residuai
pressure. cylinder valves lightly closed. and vaive cap In place. Do not dispose of liqUid hydrogen - contact Air Products for
assistance.

SPECIAL PROTECTION INFORMATION
RESPIR:..TOI=lY PROTECTION {SoeClly :ypel

•e...":",I,.":' ,ION

Natural or meChanical where
gas or vapor is present.

.. OCAi. EXHAUSr
.As necessary

MECHANICAL ,Gel'lenil\

As necessary

SPECiAL
Mechanical ventilation must meet National Electric
Code (NEC) requirements for Class I. Group 8

,OTI-"ER

Only as necessary
PROTECTIVE GLOVES

ILiquld) Loose·fittlng of impermeable material suCh as leather. Leather work gloves are recommended when handling com·
pressed gas cylinders
EYE PROTECTION

: Safety glasses are recommended when handling compressed gas cylinders. Use safety glasses or goggles when handling
• IiQ~id"" . .

~CT~~E EQUIPMENT .• f-
_,e ---:=-=~:_::_::_:_:_=:_::_:_:-=-:-----_-------'.,,~

~=-;7;;=;:_;_;;;:==:;___------S-P-EC-'--IA-L-P-R-E-C"-A-U-T-IO"-N-S.:..·------ -.:1·
SPECIAL LABELING INFORMATION

Hydrogen shipment must be in accordance with Department of Transportation (DOT) regulations using DOT "FLAMMABLE
: GAS" label. Consult DOT regulations for details on the Shipment of hazardous materiais.

SPEC1A,L HIl,NDUNG RECOMMENDATIONS .

i Prevent contact of liqUid or cold gaseous hydrogen With exposed skin. Prevent entrapment of liqUid In closed systems. Use
only in well ventilated areas. Compressed gas cylinders contain hydrogen at extremely high pressure and should be handled
with care. Use a pressure·reducing regulator when connecting to lower pressure piping systems. Secure cylinders when in I

use. Never use direct flame to heat a compressed gas cylinder. Use acheck valve to prevent back flow into storage container.
Avoid dragging, rolling, or sliding cylinders. even for a short distance. Use a suitable hand truck. For additional handling
recommendations on compressed gas cyiinders. consult Compressed Gas Association Pamphlet p.,.
S;::,o;;C;A ... S70R,1,GE F\e.COMMtNDA710NS

Store liquid containers and cylinders in well ventilated areas. Keep cyilnders away from sources of heat. Storage should not
be In heavy traffic areas to prevent aCCidental knOCking over or damage from passing or falling objects. Valve caps shOUld re
main on cylinders not connected for use. Segregate full and empty cylinders. Storage areas shouid be free of combustible
material. Avoid exposure to areas where salt or corrosive chemlcais are present. Cylinder storage of hydrogen shOUld be
segregated from OXidizers such as oxygeri, flUOrine. etc. See Compressed Gas ASSOCiation Pamphlet p., lor additional
storage recommendations.
3;::'::::..:. .. ::.:..c,,:.,:;,,'.;:; i"E(;::~ME~DIl,7iONS

Gaseous hydrogen containers meet DOT specifications or American Society of Mechanical Engineers (ASME) codes. LiqUid
hydrogen IS stored in vacuum-insulated containers meeting DOT specifications or ASME codes.
: .-0:.:: :: ;;':: ','M;; 'jC:' r C'"'IS OR PQECAUT10NS

LiqUId hydrogen In exposed piping can actually cause air to condense and liquefy. The nitrogen in thiS Iiauid can evaoorate
more raOldly, leaVing an oxygen enriched liqUid behind. Utilize oxygen·compatlble insulating materials and minimize exposed
piping surface areas. Use only metals and materials compatible WIth extremely low temperatures. Avoid use of carbon steel
and other metalS whiCh become brittle at low temperatures. Compressed gas cylinders should not be refilled except by
qualified oroducers of compressed gases. Shipment of a compressed gas cylinder tilled without the permission of the owner
IS a VIOlation of Federal Law. The atmosphere In areas In which hydrogen gas may be vented and collect ShOuld be testeo with

"'lonaOle ·:-:r continuous flammable gas analyzer.

-" -"~_ ..';-:"',:.::?s II_~.. 8't?:Danrr·ent or Tt3nSOOrtatlC~. C'::::.;::~::::ra' ~2;I02~'..:ii""':: ~eai:n ~C~i:' 3:r3:O:':. =:.:: ar.c
: .":~ :r- '3.r";.::::.;ilerSl may nave specdlc regulations :or.cernH"l~ ~~e :~a"'sCOrtallon ~a!"lCllrg. S:C;3~e:;" ~se .. " thiS

-:' :->S' 'er1.~~~~a In !;"\IS aata sneet. The custo~er snow!·; "='11e", :~e5d re<;ul31l0nS :.J ~r.S ... ra :~,a: ~": :: n +.... :.

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



CAM~Q ~esQonSe Inrorma~~on, ve~s~on ~ V June 1967
NOAA, 7600 Sana Po~nt Way NE, Seattle, WA 9ail.:; (206) 526-6317

NAME:
SODIUM HYDROXIDE, DR~ SOLID, FLAKE, BEAD

CAS Registry Number: 1310732
Label: CORROSIVE MATERIAL UN/NA: 1823
NFPA Ratings : Health: 3 Flam: 0 React: 1 Spec:
GENERAL DESCRIPTION:
So6i~m hY6Ioxide, drr is a whife matlrial. It is used in chemical
manuractur nq, petro eum fefin1ngi 0 eaning compOUnd!, home drain openers,
~gls~~~~ CJ:I;'~~rtg:e:!:r ~d ai:~oYve: g n::erI~ir~ g~r~~:rv~ftge~hal;t~~,
tissue. {(C)AAR, 1§86)

FIRE & EXPLOSIVE HAZARD:
Not flammable. May cause fire on contact with combustibles. Flammable g~
be produced on contact With metals. (USCG, 1985)

FIRE FIGHTING:

ni~~iU;g~sf~~! g~~9'o~q5~~nsu~r~~1~i!~i ~ne)of .~~re~~g~n1nf~feo~~terie
~~r1ties AS ~09. Apply wa~er from as !ar I ais~ance as Poss1S£e. r(C)~

PROTECTIVE CLOTHING:
Avoid bodily oontgctdwith the mate~ial. We~r boots L pritective gloves, a~
q0f:les. i~ not an ~e broken pac aqe8hwitn¥ut~ro~eetve equ1pment. WasAn mat~r a whlC max ~ave cootac ed t e 50 y w th cop Qua amount' of W~f
~£o~h~~.wa felAAi; f~g~1ct w1tn the materia an icipateC1,wear fUll p;,r

Good aesiatancel.,LimitedtData.
Good Resistance GOOd Da a.

mResiaianee"Li~ted Data.Res s ance~Go Data.
Res s anee~Goo D4ta.

Go Rea1s &neelLim tea Data.
Good Reaistance/Limited Data.
GOOd Resistancel.,Limit~d Data.
GOOd Resistance Good Data.

Good Resistancel.,Limited Data.
Good Resistanoe Limited Data.



HEALTH HAZARDS:

~~~!ulIf~i;~il~gw~~.eY~DSCa~S?9ftg~ throat. SOLID: Will burn skin and eyes.

FIRST AID:
'f this ch~ical comes in contactl~ith tie eye~, immediately wash t~e eyes wi
.a e mo nts f w ter 0 c lIiona 1 1 f 1nq the 10 r d 01' er li s. Get
me~~ca~ a~ent9on irnmediaEeiY'h ~nt~cE enses Sho~Yatn~tbe ~orn w en work1t
with fnil chemtc~l I~ this c em cal. comef in contac wi h th~ skin
~ed a el f1 an he contaminate skin wi h water 1 If t is ohemic penetrs
ne 0 hi , mme iatelY re ove t e cloth ng ana ush t e skin wi wa er.a~t meg ca~gat~ent~onprO~PtfY. I~ a ~er~onibreat~es in ~!rQe amou~s o~ thic emic~ , mo~e the ex sed person to ftesh a r at once, I ereathlng has

s 0iped~ per:o~ !rt1 iC1il respiration. KeeP1the af:ec~e person w rm and ~res . \;jet med.tca at ent on as !loon ~s PO~S1Il e, If th I cnem1cal as been
swa lowed., get me ica at ention immed1ately. INIOSH, 1 a7)

FLASH POINT:
Not Applicable, Not flamma.ble. (USCG, 1985)

L~~ f~~t~~i~e~IMR~b flammable.

UP~~~ f~~t~~~e~IM~~£ flammable.
AUTO IGNIIION TEMP~TUR!:

Not App icable. Not flammable.

MELTING ~OINTUS:CG 1985)60' Deg ~ (U ,

(USCG, 1985)

. (USCG, 1985)

(USCG, 1965)

VAPOR PRXSSURE'
Not Applicable. (USCG, 1985)

VAPOR DENSITY lAIR. 11:
Not App11cable. (USCG, 1985)

2ECIFIC GRAVITY-LIQUID (H20.1):

TLV - SHORT TERM EXPOSURE LIMIT:



'-"eJ,""" l\eBl<0nB~ ,l-Ill:Ormat;J.on, vta-SJ.on .: U I/unt;: 1'::10'
NOAA, 7bUO Sana POint: Way NE,seattle, WA 98;1" \2Uo) 526-6317

NAME:
SODIUM HYDROXIDE, LIQUIO

CAS Reqistry Number: 1310732
Label: CORROSIVE MATERIAL UN/NA: 1824

NFPA RAtings : Health: 3 Flam: 0 React: 1 Spec:
GENERAL DESCRIPTION:
~Odi~ hydroxide li~i~ is thE w~ter~ sol~t!on of sodium hhdroxlde. It is
a~~cf~~igenl~~~;~Cu~;s~g'T~i~gn~~t;:€e~ ~giu~fg~i etfI its~oI~i~~ ~~~!
~t~T~;t'9~gT evolution of heat. It 18 corrosive to meta~B and tissue.

i

FIRE &EXPLOSIVE HAZARD:
Not flammable. (USCG, 1985)

FIRE FIGHTING: I

E~tin~~!h fir~ ~Bing agent sUitiblei,fOI typelOf surroundinq fl~e (~aterilitse! oes no burn or burns wi h d ff culty use water 1n coding
~ggr t es as oq. Apply water rom,as far ~ distance as poas Ie. {(el)

I

PROTECTIVE CLOTHING:
AVO~d breathinf valtrs or duets. Avoid bodily cont~ct wiEh the ~aterialL
boo s protect ve oves ~nd goggles. 00 ntt handle br~~en pac a€es w~~~
p~o e6t~Ie equ1pme • ~was aw~y any I mate.ria wh1ch

f
MaY ave ~on a ted thE

with cop oua amoun s 0_ wa er 9r so~p and wa ef' I oQn 3ct with he matE
&ntioipa ed, wear ful~ protect~ve olothing. (ClAAR, 19 ~)

SUIT MATERIAL COMPATIBILITY (Based ~n ACGIH,
Good Resistance/Limited Data.

:
Good Resistance/Limited Data.

Good Reaistanoe
7
l.Limited

t
Data.

Good aesistance Go04 Os a.

mRe·islance~L~1mted£oata.Re. a anoe~Go Da a.
ReB s ance~ De a.ae. s ancelL ted Data.

Good Resistance/Limited Data.
Good aesistancel.

7
Limited Data.

GoOd Resiatance Good Data.

1985 I :



HEALTH HAZAROS:
LIQUIO: Will burn skin and eyes. Harmful if swallowed. (USCG, 1985)

~IRST AID:
f this.che~ical comes in contaot1with ti~ eyes, immediately wash tge eyes wiLeo ts f w ter 0 c siona 1 1 f in the 10 r a d Up er Ii B. Get
rn~~ol~a~~~nt~on frnmedi~E~~iY'h C~~~OE enies shoula noI ~e eorn w en workinwIth his onemical If t ~s c em oa com~f in contact w t the skin

!rnmed al~l~ fltsn ~he con aminate s in w h water~l If £s Chemical penetrahe 0 Q hi 9, mme iatelY remove e clot ng an~ usn e skin witn water.
et med ca at ent on ~romPtlY. a person breat es in lrge amounts of thic ernic , mo e the s d person fresh air t on • I ~reathin has
s~o!pe~~ perf~rm ~rE~i citl reBpira~ion. Ke~Pl~he aS~e~~e person wirm ~d ares i ~et me ioal at en on ~s soon ~s PO~Si~~. I~ th § Qhem1cal nas been
swa owed, ge medica a ent~on immediately. lNIOSH, 1 ij7)

FLASH POINT:
Not Applicable. Not flammable. (USCG, 1985)

LO~~ f~!~g~~e~IM&;;~ flammable.

UP~~~ ~~~t~~~e~IM~~~ flammable.

AU&gtI~~IIg~~E~~~fimmable.
MELTING POINT:

Not Applicable. (USCG, 1985)

(USCG, 1985)

(USCG, 1985)

(USCG, 1985)

VAPOR PRESSURE'
Not Applicabie. (USCG, 1985)

(NIOSH, 1987)

SPECIFIC GRAVITY-SOLIO

BOILING POINT'
>266 Oeq F 0 '60 mm Hq

~gLll:?g~H~linj

IDLH: /:3250 mq m

(H20.1 ) : .

(USCG, 1985)

'!!LV - TIME: WEIGHTED AVERAGE:

'!!LV - SHORT TERM EXPOSURE LIMIT:



~AM';;;f"I .t<es],IQu:se ,j.nrorm"'".l.UU, n," "''''UH "\I """'It;' 6;1.\,1
NOAA, 7bUO San~ Point Way N~, seattle, WA ~~115 \2 b) 526-6317

NAME:
SODIUM HYDROXIDE-SODIUM BOROHYDRIDE SOLUTION

CAS Registry Number:
Label: tJN/NA: 1824
NFPA Ratinqa : Health: Flam: React: Spec:
GENZRAL DESCRIPTION:
SOdfum hYd!OXide and SQdiUf borohYdridelso~ution is a colo~less liQyid.use for b eacfiing WOOd pu p and as a b ow~ng agent for mak~ng pI~S ~c fo
It s solu 18 in water. I is corrosive to metals and tissue. «(C AAR,

FIRE & EXPLOSIVE HAZARD:
s~me of these materials may burn but noneiof them ignihts readily.

ammablel 1 onoue as rna cc ate n anks and per e s.
{ ess maEe~~a!s may "~gnI~e eb~ua~gIes (woo~, paper, o~~, ete~. Some I

( DO'1'

FIU rIGHTING:

Exti~h~Sh fir~ ~sinq agent sUitibleifor type)Of surroundinq ft~e (materiits8 oes no burn or burns wi h d ffiQUlty Use water tn ooding
~!R t ss as oq. Apply water rom aa far a distance as poss leo (C).

PROTECTIVE CLOTHING:
AVOgd breathini valtrs or dusts. Avoid boOdily Ron~act with the materialL'
boo St protect ve oves, ~nd goggles. t o.ntt an 18 briken packa~s w~~.ect3. e equ llIe . Waa away!n rna r::.a w i.c may av I::: ta ted th

. Er~h copYoua amgun s of wa er or sol'ptania wa "fJ.) If Cl;ln ec;:~ w~~ e mat
Anticipatec, wear ull pro ecti.ve cio h ng. \ ~ AAR, 19 el

SUIT MATERIAL COMPATIBILITY (Based on ACGIH, 1985):

~olHF
81£79
~~ b~ Tn:
HYPALON
NBR

q~ir
DITRIU/PVC

f8LYCARB

~~~
RtnlaER
R~~I.NEOI.'1NBRR 0 SBR
S
SElR
VI'1'ON
VJ:'1'ON/NEO
NONFlRE RESPONSE;

Kee~ material o~t 0fl¥ater aourc~s and ~8W!rS, BU~l~ ~ikes to Eontain ~1,

g~cls~i~~hmat~~al~P ot~e ~~~f~c~~lio~~s!n~aI~~~; s~~a eig:~e!o~eaonca~n
po ~uree aneL or ~oll.llled concrete. Absor5 U x I:l.cu~ wien tly ash or
pow er Neu~rlllize w~th v~oegar or othe~ ~ ute ac' • Waeer sPl11· . •
WJ.t d:l.lute aC:l.d or removabJ.¢ s\:rong aCii:dl A~r s;a1; Apply water'spt",y
mi! to knoc~ down vapors. (ClAAR, lSo6 .



HEALTH HAZARDS:

Contact caUI:J~1! burna to l!lkin and eyes, ·If inhaled, maY be harmful. F~ re mil.'
produce 1rr1tat1nQor poisonou~ gases A aunoff from fire control or dilution'
~ater may cause pOllut10n. lOOT, 1~84)

lIRST AID:
Mov~ v~ctim to fresh air' c~ll emergency medical care. Remove and i~olate
cont~mlnated clothing ani ghOeS at the sitQ, Ig case~of contact wit materil
i~e iately flush eyes w t ~nn1ng water for(~ leal! 4 5 minutes. eep V1C1
qUle ana maintain norma oay temperature. D T, 19

FLASH POINT:

LOWER EXPLOSIVE LIMIT:

UPPER EXPLOSIVE LIMIT:

AUTO IGNITION TEMPERATURE:

MELTING POINT:

VAPOR PUSSURE:

VAPOR DENSITY (AIR - 1):

SPECIFIC GRAVITY-LIQUID (H20-'):

lPECIFIC GRAVITY-SOLID (H20-1):

BOILING POINT:

MOLECULAR WEIGHT:

IDLH:

TIN - TIME WEIGHTlm AVERAGE:

TtV - SHORT TERM EXPOSURE LIMIT:



NOAA~~~O g~~~o~grnEn~~~mM;o~batn~;O~A"9gi1~un?26~~/S26_6317

NAME:
HYDROCHLORIC ACID

CAS Registry Number: 7647010
Label: CORROSI~ MATERIAL UN/NA: 1789
NFPA Ratinqe : Health: 3 Flam: 0 React: 0 Spec:
GENERAL DESCRIPTION:
HYd~o~hloric a9id is a colorless to yellow liq~id with a punqent odor. I
~se~ f~f cleanan~ masonary ~d metalS, ~an~fa~turing chrm1cflS, in Eetrol
~~go~i ~~~r~•••orI~t(~~t~~1~S'~6·~a£e~w~~ESr~l:ai;ro~afie~~.toI€rseb~
to metau and. t118ue. TCJAAR, 1~6 J

FIRE & lXPLOSIVI HAZARD:
Not flammable. Flammable qas may be
irritating vapor. are generated when

produced Qn contact ~ith metals.
heated.. (USCG, 1985)

To:

Poor Resistance,I.Limited Data.
GoOd. Resistance Limited Da~a.

Good Resistancel.,Limited Data.
GOOd Resistance Good Data.

aoo Reels{ance~~~tedEoata.Rea • ance~ Da a.
Res a ance, 011. a.

Poor Reeistancel.Good Data.
Poor Resistance,Lim!ted Data.

~ Re81s~ancel.mt D~ta.Res s anceZ, m te Data.·
Rea a ance L m te Data.

PROTECTIVE CLOTHING:
Avoid breathin~ vapors. Keep .upwind. Avoid bodil{ roni~ct with the mate:
w~ar ~ot.~~gr tect1ve~ove8' Andh90QQles. Dotno an lehbroKen pacxa... qel."thpu pr c iVi equi ment. . Was aj;'tAy any ma e". a w ic I1lIl.Y hive COt\tl
t l:l woo II un s f wa er r so n<1 wat . If c t v"ma~er aI an icrp~ a~, wear !ul~ pro€ect~va c~gtgin9' ?fClAAR, ~~ gr
SUIT MA'I'ERIAL COMPATIBILITY Ceased on ACGIH, 1985):

~~OBUTYL ~1::i=E:gg:1t~tE:ag:E~:
CHLOR RUB8iB Good Resistance/Limited Data.
EVA7~1l:
FEP'OR Tn:
HIALON
NEOERENE
NE8~~~
NE aILE
~!~ILE/PVC
I:~I.YCARB
~~A
PVC

IHI~lIg~~~
SARANEx

~'~NVITON/NEO
NONFIRE RESPONSE:
Keep material out of water sources ~nd sewers. Build dikes to contain flc
,ec~ssarih' Uee water spray to knocx-down va~o=~. Neytra~ize spilled m~~
!1th cru ed limestone6 soaa aSh

1
or lime. ~ne sp1~: Dig A ~it, po~

U.qoon, 9~dinq a;t'ea t cone.p.n iQuid or so ::.d ma teI;'1al. Dike S~fhC~ '.'
\,Is 1nq 80i.l. lilill'l.d l:)/l.gs, foame~ po yUreehane or foamed concrete. sorJ:)" C\
~1qu1d withf~Y ash or cement: ?owaer. Neutralize With agricu~tura lime I



limI)' crUSted lim~stone.o+ SQ01um b~Car~Qna~~. ~a.~c~ ~g.~~; ~~u~~a~~~~ ~~ail; cultura lim~ (slakeQ l~mel, crus ed 1mastone, or s001um bicarbonate, A
~ 1 1: A~p y water spray or m1~t to noe foown vapors, VapQl; knockdown ~ate
~ corros~Va or toxic and should be diked or conta~nment. «C)AAR, 1986)

HEALTH HAZARDS:

~~~~: tr~itatinq to eY~~L nose and throat, Ifdinhaled, will cal,l§e coughing
(Qg~a;ut~8~1eatniftg. LIUULO: Will burn sk~n an eyea. Harmful 4. swallcweO

FIRST AID:

I f this chemical comes in contact with tie eye" immediately wash t~e eyes wi
a e 0 ts f w~ter 0 c sional1 li£ ing the 10 r a d up er li s. Get

me59cf~a~~jilnt9on 4mme8.iaEef Y'h ~nt~ct enSllla shouY~ no~ bePEorn w en workinwith his che~Ic~l If th1s c em Ca come~ in contact w th tbjil skin

"
~ed stely tlush~he contaminat s in w~~h water If iiS chemica i penetra
he c Qlhingltimme iatelY r~ve ~e cloth1ng~and £lush t e skin witn water.

t med ca~ a t$nt on romptly, a par~on ~reathes in rge ~punts of thi
c ernie , mo e tne x s d person fresh air t on. Oreatn~n has
S O!pga~ perf~rm ~rEi~~cttl respira~ion. KeePltne a~l~~l1 personw~rm ~d ares uet me ica atten on ~s soon ~s pOss1b e. If i ;nemical ~as oeen
awa 1oweQ, ;e me ical a ention Unmed1atelY. INIOSH, 87)

FLASH POINT:
Not Applicable. Not flammable. (USCG, 1985)

(USCG, 1985)

(USCG, 1985)

(USCG, 1965)

LO~~ f~~!~~~e~IM&~~ flammable.
UPPER EXPLOSrvE LIMIT'

Not Applicable. Not flammable.
AUTO IGNITION 'I'EMPERA'1'tl'RE:

Not Applicable. Not tJ.amma.ble.

MEh~ENXp~~Igra11e. (USCG, 1985)

1~~~9P~S~~:70 Deq F (USCG, 1985)

SPECIrIC GRAVITY-SOLID

BOILING POINT'
123 oeq 1 • 1~O mm Hq

(H20.1):

(USCG, 1985)

fB&H: ppm For hydrogen chloride. (NIOSH, 1987)

TLV - TIME WEIGHTEl) AVERAGE'
S ppm For Hydroqen Chloride

TLV - SHORT TERM EXPOSURE LIMIT:

Ceiling limit. «C)ACGIH, 1966)
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-~.~ aldrich chemical [0_
.-~: ~~. po, SOl' 355, M,lwaukee. Wisconstn 53201 USA. (4 ''''273·3850

ATTN: SAFETY OI'l.E:CTCR
US ARMY
MUNITIONS AND CHE~ICAL COMMA~D

AMSMC ::lAO C I.U
ABERDEEN PROV GROUND MD 21010
RAYMOND G CRAfTON

JATE: jl/16/q7
CUS T # '; 7f, 131 P.O. •

" 1\ T E R I A L SAFETY SHE F T

------------------ IJENTIFICATICN --------------------
PRODUCT # D19B50-1 NAME: 2.4-0INITROPHENOL
CAS ~ ';1-28-5

------------------ TOXICITY HAZAPDS --------------------

101.r 333.33
21.315.72
17.B14.6';
49.187.33
2B.493.65
15.l3B9,/,,?
28,493.65
28,493.65
-.97.71
21.315.72

30.10.48JIHTAB

JAMAAP
TXAPA9
JPPMAB
JP ET AB
FATOAO
8CPCA6
FA TOAO
FA TOAD
3') lDA9
TXAPA9

RTECS # SL2BOOOOO
PHENOL. 2.4-DINITRO-

IRRlTHION DATA
SKN-RBT 300 MG/4W-I MLD

TOXICITY DATA
ORL-HMN LDLO:4300 UG/KG
ORL-RAT L050:30 MG/KG
IPR-RAT LD50:20 MG/KG
SCU-RAT LD50:25 MGIKG
ORL-MUS LD50:45 MG/KG
IPR-MUS LD50:26 MG/KG
ORL-RBT LD50:30 MGIKG
CRL-GPG LD50:Bl MG/KG
UNR-MAM LD50:40 ~G/KG
ORl-BnD LD50:13 MGIKG

REVI EWS. STANOARDS. AND REGULATl ONS
EPA GENETIC TOXICOLOGY PROGRAM. JANUARY 19B4
REPORTED I N EPA TSCA INVENTORY. 1983
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC 4

52

------------------ HEALTH HAtARO DATA -----------~------

AC UTE EFFECT S
MAY BE FATAL IF INHALED. SWALLOWED, OR ABSORBED THROUGH SKIN.
CAUSES EYE AND SKIN IRRITATION.
MATERIAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.

CHRONIC EFFECTS
DAMAGE TO THE LIVER
DERMATITIS

FIRS T AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINAT
CLOTHING AND SHOES.
I~ INHALED. REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ~RTIFICI~L
RESPIRATION, PREFERABLY MOUTH-TO-MOUTH. IF SREATHING 15 DIFFICULT.
GIVE OXYGEN.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING 3EFORE REUSE.

---------------------~HYSICAL DATA ---------------------
~F.LTING POINT: 106 C TO tOB C

------------ FIRE AND EXPLOSION HAZARD DATA -----------
EXTINGUI SHING MEDIA

WATER SPRAY.
C::'RBON OIOXIDE. DRY CHE"IICAL PC.... DER. ALCOHDt. OR POLYMER FOAM.

USA
AIdIIdI Chel'l'lC.l Co., 1M.
:,,,,c.,',,,,, 50••", p.." ~ ....
•~., w••<O" ~ ',:l.l
' •. ,." ",,·r) .-"'~

','~:" .

e.IQiu",
.,,"'~.. c '" $10
~ a,'c."".,.,; .
6 • ~, •. ! .•" ....

: ::-.:-,: ~ :.::..:'r

f ••ftC,
",,,..:,,,(;.._ .. 5.,,
:~ r ..," -HI ;....
• ~:OOO $",,",..'<:
•• :-,... •t· ;,;::.~

. ,,-,;'~";' '.
-,"' '; ..

JI~'"
• ..,,,,.. JH'"
..rADl'OII ~ .....
.~ ...."0 '"""11
; ••coo " T, ..<). :-'.. -" .".,,' :',' ; ..~
~. ..".. ' ..

Unil..,l(~

"'·,,"en C_"'tl~ llJ.... ~.'''''.._ -
;,; .. " .."".... Otto_ S '.L
··."._..(>7U"n'l
....... "2\01 ....,,'~ ....o. ;',1' "••,

WUIC.,..",
"" .,-,,- C.._ b"'1:If'I4 Co KG

:'-<2''>'_
", _;_ ",1,71,"4

. '" "".)1"",·,0
c M • "':n."'"

"'(, ..



chemists helping chemists In researcn c.. Inuu"cl y

...-.
:-'~

iildrlch chemic.1 [0_
p,o. 801' 355. Milw.uJ(I~e. WIsconSin 53201 USA. (414) 273·3850

D' ~;: •
, .... -'~' ~ I ;:., E T,'\ t. T E R I ~ L :; A F E T Y C) .1<: "

--------------- ----------- -------CATALOG. 019850-1 NA~E: 2,4-QiNITROPHENCL

SPECIAL FIRE FIGHTING PROCEDURES
WEAR SELF-CO~TAINED BREATHI~G APPARATUS ~ND PRCTECT1VF CLOTHING TG
PRI'VENT CONT"'CT WITH SKIN A'lD EYES.
FLAMMABLE SOLID.

UNUSUAL FIRE AN) EXPLOSION HAZA<DS
EMITS TOXIC FUMES UNDEll. FIR: CONOITIONS.

------------------- REACTIVITY DATA --------------------
INCOMPATIBILITIES

STRONG OXIDIZING AGENTS
STRONG BASES
ACID CHLOitlDES
AC lD ANHYDRI DES

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOX IC FIJ'IES OF:

CARBON ~ONOXIDE, CARBON DIOXIDE
NlTROGEN OXI DES

-----------~--- SPILL OR LEAK PROCEDURES ---------------
STEPS TO BE TAKEN IF MATERIAL 15 RELEASED OR SPI LLED

WEAR SELF-CONTAINED BREATHI~G APPARATUS, RUBBER BOOTS AND HEAVY
:<UBBER GLOVE S.
S"iEEP UP, PLACE IN A BAG AN) HOLD FOR WASTE DISPOSAL.
AVOID RAISING OUST.
VENTILATE AREA AND .. ASH SPILL SITE AFTER :-IATERIAL PICKUP IS COMPLEH'.

~ASTE DISPOSAL METHOD
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN 14 A
CHEMICAL IN:INERATOR ECUIPPED wiTH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE ~ LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---

WEAR APPROPRIATE OSHA/MSHA-APPPOVED RESPIRATOR. CHEMICAL-RESISTANT
GLOVES. SAFETY GOGGLES. OTHER PROTECTIVE CLOTHING.
SAFETY SHOWER AND EYE BATH.
USE ONLY IN A CHEMICAL FUME HOOD.
DO NOT BREATHE OUST.
AVOID ONTACT WITH EYES. SKIN AND CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
READILY ABSORBED THROUGH SKIN.
WASH THOROUGHLY AFTER HANDLING.
HIGHLY TOXIC.
IRRITANT.
KEEP TI:iHTLY CLOSED.
STORE IN A COOL DRY PLACE.

---------- ADDITIONAL PRECAUTIONS AND COMMENTS ---------
ADDITIONAL INFORMATION

MATERIAL IS MOISTENED WITH 15~ WATER.

THE ABOVE I\lFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PUH'On
TO BE ALL INCLUSIVE AND SHALL SE USED ONLY AS A GUIDE. ALORICH S~ALL
NOT DE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FDC~
CONTACT WITH THE ABOVE PRDDJCT. SEE REVERSE SIDE OF INVnIC[ OK P~C~I'
SLIP FUR ADDITIONAL TERMS A'lD CONDITIONS OF SALE.

USA
A.~ric:tI 0_-..1 Co_ IftC.
~<CIlI' \f>I.,.., " .......~.....
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~ I\<t

• . ' 'JO.~ • '."

Unit....U,.....
'0<1'<" c~ ",.; c~ lU
.... 0'<1 .·.~ o ...,."
. ,"''1...... Oo>.~ 'Jl

·.··,..~ ....,..H'.::..
. -.., .."~ ..~,....
", ...,,, "',

w••tO_MY......!C'~...-,c.. "Co

J;'U'''''_
'.~_><l1!~"H1

' ••u !,...w"OO',O
'u 'OI11i":"

',"1',"'.



eF n n

1.'1 t1 2l ."", ...... -...0-_ ........1..11 ...... , 0-__

1 2,_4_-0_IN_I_T_R_o_T_o_L_U_E_N_E ----,

T...=_.......

11 PMTtICAL AIIlll CIIOtICoJi,

11.1 ~""'.""t,-'U -...-. ....",., tla.1
1U ..... ~.,_e.e.:..
1aA ~ ...

I""'F.J'CI"'C ..~
'U ~,__.. __

,1.1 er-"'- ... ...-
1&.7 ......-~

'.)71~2VC~

'U u..:...-,_OlNfOC
11.1 u..:._..--,_0...__

11.t. Y_iOMl ......Ot-r--'1.11 .................. Y_...-11.12 LIf_"-'-I'lY__'70....,. _a .... _
).1 I 10" "'10

t1.11 "'-' .. c:..-- ....~ ..
__ 11••'1 __ IlD.D 1

'1.'" ...... 0 , ....,:a." ~ .. ........,~ __
,:a." MM1. ,.., .....
11.21 "-1.'-"60.',11.:t'1 ~._ClrnI __
1UT ~._"-- 01.. f'ClII

11. WAIl! cus.sn:.A1lOI$

11.1 c... • ..-..~.,...... .
tt _

t. $HI""" IIlfOIMAT1OJI

I.' ~""-"'r.t~. ......-_
..... tc.JO_.I. ... _1.,-, ,n.

~..--_-

U ...... T........- _.-.n,
>to"C~u ....,,,.........., ..__

I.' Y--r.~l""'~

,. CMtIIICAL I£AC!'MIT
T.' --..., ~ .. _
U ......., e...-- ---..- NIl-1.1 ......... Dw"'t '...-.: .... __

..... Ct'O'Q
fA .............~ .. -.-. ....---'.I PI' MaI..-.
, .. ~.'II--f.f ...., .....~ •

........ DIN_ ......,.. ~~O.U_..-

1. WAni f'OU.VT'K)M

L1 .... , • ..-.,io.. ....U _.___,.-,.:DnI __
U ........ ~e...-.lWOOI---........ o-c._*_ .....

0...........

L n.~
.., c.e.
U IIr. .....
U '" _ . .,........ ....,. ---..-..-U ,.,. ..

u...DIIllII ......
U ~........................-......--...............
... ............. Il .~

..--. • ..,-c. a..--. .............-
U ....... , ...-
... DIoctNIIII .....
U AIil&_ .........,. ,..'.....-0.__ ...-

--- ..,........ T_ • ..., ..... --"'" --t .....-
,~6001:

_...
UqwIlI ...... ..,.,. ...............-.

IlWOlD (:OOl1AC1 wrTH UOUClIHO 1iOl.,C. KQ:P
1"EQPl.E AW".w__--..o~......

6«'~''''''''c.. .. __.._-~--..
. .-..., ...- ....~--~
~ GAStS .....y ., IIIlACXIJCED ~ ,..e.-- .... __ .....
w_~......___...... ___......,.--..,.-_.

Fir. --CooI__ee____

Ca.u.. FOR IoIEDICAL M)

UOUC>"" ......
~ • I.~ 0IIl ••_. UJ"QMIl.
'MI .... '*-' ... _ .• --...:1- ___---. ......w -"---.,...."" ....-
""*'~--_ .. _.IF IN£Y(S _.-,.- __ ...... ____ .. _
IF SW.t.LLOW£D __ • <Xlf'CSoO()uS..... _____

Exposure FS:~O:WD"::=~~ OR -........:;, CJJN·'NLSlONS. liD -.... .........___

.

.-~ _~=---!'!:~e~

Water
w.r .. -.;;...-.-____

Pollution ...,.,.,. .................... ."..,...
~ -'In Ol -or"", __

1. rtUP'OllS[ to DISCHAK( • W[1
(IoMa.-_ ......., •• "-r._

--'.~
._- ... -------..0-........-0-'____

.'

1. C,MU'l(.Al. DUIWnoliCS ,. OIUWlIU WUoC1llltnCS

•• c:a ClIo •• t I, e:a.-: MlI'l ....., •• ......- .................. ...-: a. ~.hoCeH.o. • -........ ..oNN r • ..., •. 1I2'O:M...... ... e-.r: ,_...,.;,...... _ IIICIIIifl

61/1100. ... -....
•• ClOT 10 -.: 1100 (\.,O,oIlft. 20JI f5cItIdI.. c.u ..........., .... U"'CoI

1 MUJ.1'l( JCW,tO$

•• ,.....,... ~l"""'''''__ .. _____ ......... ~....".
~ ______ tIO""" _1IocolL ..---.....

... .,....,_ f...-..~ ........... TS.-....,._ ....___
..... CII:llO<_'- ......._~_....... _ ............ _

."... ~---...,- ....-....-.-.--_..~
U

T...-.. .. 1__ ",""LATlQH _____: 101-__

--, • E'ttS"""___oi .... _.,.-I__

Sol:.N ...."' ______ INGlSTIQIIoI __ --..•-..._ ....

~ ..... -..-_' ....-.-•.. "'--- UI'IIIl v_ •..s """OllO... ...., T_ .......... Po.-: c... ___... T-.-. "" ....,..t: e;".,.. ., .... \.OM ~ Xl' """... fost)., ~. T••-v; ...... __ .... --..__... Y_fGMl_cr W .................. ~ ...... _O'IlCI ---." o...nw-o.. .. _." CM.M __ aoo "'fI"'"

J

t

1

I

t

J

I
,

I
I

1

'I



r
~~

Date
l"AZAROO~S COMPONENT SAFETY OATA SHEET

fARRAOCOM SuOPI 1 to DARCOMR 385.17\ 16 Jun 83

Matenal/Component/Assembly Number 31
Nitrocellulose Revision 0

I Applicable DAR Safety ClauS'll 7-104.79

I
.-

SENSITIVITY
j Friction Test (Apporatus & Comparison Values)

PA Steel/Fiber - Burns

I Impact Test (Apparatus & Comparison Values) See Attached Sheet

I ,Electrostatic Discharge Test (Apporatus & Comparison Values) See Attached Sheet

HAZARDS

I Fire Hi9h

Auto Ignition Temp IFlash Point
160 - 1700 C r320 - 3380 Fl See Attached Sheet

I Decomposition Products Toxic, Avoid Ingestion and Inhalation • Fumes include oxides of nitrogen
• "A ,...,.1"," I ..

Flammable Limits NA ILower Percent IUpper Percent

I Explosion High when dry (less tha~,::+~ter) can be detonated even wet when confined and
~;;Hiai" ..A "v • ci",.,,"n ,A, 'a~

I Explosive Temp (5 sec) See Attached Sheet IDusts NA

deity Not Toxic. When wet with solvent presents associated so Ivent nazaras.

I In-Process Hazards Classification See Attached Sheet

I Special Requirements (Cantinuation Sheets Authorized)
11720511 and Spec: MIL-N-244;Ref Dwg: 9248265; 9311164; 9313590; 9323278; 9323990;

TI-N-350

I
Synonyms - Cellulose Nitrate, Pyrocellulose, Guncotton, Nitrocotton.
There are no approved packaging drawings. Packaging is covered in specification. See
attached sheet for classification·.

I

I * SHIPPING/STORAGE CLASSIFICATION OF ITEM WHEN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

I DOD Hazard Closs See Attached Sheet DOD Compatibility Group
See Attached Sheet

DOT Hazord Closs DOT Container Marking
I

I See Attached Sheet See Attached Sheet

Prepared by
R. Batson If: Ifj;;..~ .

_oneurred
R. W. Snook ~tJ. I~.J

I Safety 0ffiee
E. Demberg SOIl", b j ---ARRADcaM FaRM 29. 1 MAY 79 ,., I
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16 Jun 83

Nitrocellulose

1. Nitrocellulose when.dry is an explosive hazard that is extremely sensitive to
shock, friction, heat and spark. NC when wet with solvent is a dangerous
fire hazard. Water wet NC is less dangerous. Sensitivity data presented is for
Nitrocellulose with 12.61 Nitrogen content.

2. Classification-

a. Nitrocellulose, Wet with
Over 30% Water

8 - 301 Water, exposed to
detonation hazards at
less than intraline distance

8 - 301 water, exposed only
to such fire hazard materials
as other Class, 1.3 items

Less than 8% water

b. Nitrocellulose, Wet with
20% or more Water

30% of alcohol (or solvent)

In-Process &DARCOM
Hazard Cl ass

None

1.1

1.3

1.1

Hazard Cl ass

Flammabl e Solid

Flammable Liquid

Compatibility
Group

None

o

o

Dry NC should
not be stored

Container
Marki n9

Nitrocellulose,
with not less thar
20% water

Nitrocellulose, WE
with not less thar
30% alcohol (or
solvent)

c. See Title 46, CFR Parts 146.01-1 for shipment by vessel.

3. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY MATERIAL NOT
SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH WHICH THEY MAY COME IN
CONTACT. MATERIALS INCLUDE OTHER EXPLOSIVES, SOLVENTS, ADHESIVES, METAL, PLASTICS,
PAINTS, CLEANING COMPOUNDS, FLOOR AND TABLE COVERINGS, PACKING MATERIALS AND .
OTHER SIMILAR MATERIALS, SITUATIONS AND EQUIPMENT. EXPLOSIVES INCLUDE PROPELLANTS
AND PYROTECHNICS.

4. Additional Sensitivity Data

l.

a. Impact

12.6% N
12.6% N
13.45% N

14.14% N

PA Apparatus, in

5

3

3

3

Bureau of Mines, cm

8 (10'; Point)
8

9

8
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b. H50 (m) 12 Tool 12B Tool

121 N 0.50 0.57

c. Electrostatic discharge (Highest Energy for Zero Probability Ignition)

Unconfined Confined

13.41 N 0.062 3.1
12.61 N 0.1238

d. Explosion Temperature 5 Second

12.6~ N 170°C (338°F) decomposes
12.6~ N 170°C (3380 F) II

13.45~ N 230°C (4460 F)

e. Flash Point, Closed Cup (12.61 N) 40 C (40°F)

f. Threshold Initiation Level (TIL)

(1) Impact (12.61 N) - 0.46 X104 J/m2

(2) Friction - 12.01 N 3.28 X108/1.2
12.6~ N 1.57 X108/2.4
12.6~ N 4.69 X108/0.6
13.51 N 3.07 X10B/1.8
13.5~ N 3.28 X108/1.2

N/ri @ mlsec
" .
.. ,.

" II

" It

i.

(3) ESD 12.61 0.049 Joules

5. TNT Equivalency (~) At Scaled Di$tance

Distance Pressure Imvulse
ftl1 b 1/3 m/leg 1/3 ~(l) ~(2) ~(l ~(2)

3.0 1.19 145 130 100 80
5.38 2.13 100 70 65 60
9.0 3.57 100 60 75 70

18.0 7.14 95 25 70 105
40 15.9 65 90 70 90

(1) Data for Scaled Storage Cans, Scaled Weigh Feeder Tubs &Standard Shipping
Drums

(2) Data for Orthorhombic Test Fixture to simulate a section of,the
Thermal Dehydration Unit (TDU)

Ref - ARLCD-CR-81007 "TNT Equivalency of Bulle Nitrocellulose" 3 - 81
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6. UN Ident &Hazard Class

UN Ident

0340

0342

2555

Hazard Class

1.1D

1.3C

4.1

Remarks

Dry or wetted with less than 25%
solvent or water.

Wetted with not less than 25% solven1

Wetted with not less than 25% water

7. Sensitivity (Comparison Values)

a. Impact, PA Apparatus

Explosive

Lead Azide
TNT
RDX
Bl ack Powder

Inches

4-5
14
8

16 (10'; Point)

b. Electrostatic Disc~~rg~, Bureau of Mines apparatus

. Explosive

Lead Azide
TNT
RDX
Black Powder

Joules

0.007
Confined 4.4/unconfined 0.06
>11.03
Confined 0.8/unconfined ~lZ.5
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HAZARDOUS COMPONENT SAFETY DATA 1 OATE PREPAREO ."o-l COttnOl ,,, ...Ot
(YYMMOO)

STATEMENT (HCSDS) 8S Oct 31 MILeA.)''''

2 MATERIAL/COMPONENT I ASSEM8LY I NUMBER 4 REVISIOk

propellant, M6 371 E

I ~ APPlIlAB,' "D'HA' A\.QUI>I"ON RE"UUlr,ON I'AR) ;AHTY lUI US<
28.711l2

PART I .. SENSITIVITY (AOD.'atu' and Como.nson Va/u..,)
6 F-R;l(TlON ·rEST 1 IMPACT TEST a ELECTROSTATIC O~CI-4A~(jE TEST

,
PA PA Bureau 0 MInes

Steel/Fiber = 4 Inches (Cotton) > 11. 03 Joules
Unaffected 3 Inches (Pulp)

PART II. HAZARDS
9 FIRE 10 AUTO IGNlTiO~ TEMP 11. fLASH POINT 12. D'~OMPOSITION IR~D}lP\ .

TOXlC, AV01Q n a atlon

High Unknown NA and Ingestion
1) FLAMMABlE MilO/OR EXPLOSIVE LIMITS ,. EXPLOSION 's EXPLOSIVE TEMP 16 DUSTS
• LOWER PERCENT b UPPER PERCENT (S S.c.1

NA NA Moderate Unknown ***
, 1 HEAllH MAlilRO INFORMATION (TO,l,c,ry) 18 uNPACKED On·Procf'U) MAZARD Ct..ASS

(SPt'Clfy Ou."tIfl•• 'nvoJ.....d)

Slight by Inhalation and ingestion . Class **.
19 VECIAL REQUIR':: MENTS (If dad/f/onal spa,. " nepdfeJ. us. plain bOndp.per)

Ref-Spec: ~IL-STD-652, JAN-P-309, MIL-P-14940, I1IL-P-46230, ,1IL -P-464S4,
MIL-P-48058, MIL-P-48231, MIL-P-48738, MIL-P-60359, MIL-P-60384,
~IL-P-604l7, MIL-P-60465, MIL-P-63404

Approved Packaging Drawings: 9381476, 9381477 (See Attached Sheet)

*** See Attached Sheet

PART III· SHIPPING I STORAGE CLASSIFICATION OF ITEM WHEN PACKED
IN ACCORDANCE WITH APPROVED PACKING DRAWINGS

10 c>OO ..,A,l:.i<:O (L.ASS I 01"" 11 DOD STORAGE. COMPATI81L.ITY 21. DOT ~AZARO CL.ASSIr:ICATION 2l DOT CONrAI~ER MARKINy
GROUP

.** C .** .**

I' PQtPARED 8Y' (I"'fl.rOt)

• TYPED OR PRINTED NAME b <;IGII,jATURE rJj'J;-hU' I' ORGf,NIZAT1?J'h . ARDECR. W. BATSON Sa ety Ice, ,
.?S CONCURRED IN 8"
• TvPED OR PRINTED NAME Ib SIGNATuRE~~ J .../ I' gR~NIZAT1'3'h . ARDECR. W. SNOOK a ety ice,

16 )A~fTY (1-I1H OR AUTI-lOR1IED REPRESENTATiVE
• TYPED OR PRINTED NAME Ib ;It,NATUR' (;)I A k:. _ I' gR~N1ZAT1'3'h . I

C. PETERS a ety ice, ARDEC

The information relating to safety (herein -referred to as of the item. No representation IS made that (om·
"'iafety data-) contained In thiS document IS limited to phance With the information prOVided will prevent any
tho\e Instances when the d..,cument IS prOVided as a part accident to person'S or property or that additional
of a procurement/production package which Involves thl' warnings may not b@ appropflate. Neither th@
development. teSting. storage. manOIJClOie. r tfOdifr.'- -f,oregolng nor any act or failur~ to act by th@
catIon, renovation, demilitarIZation, packaging, tran~por. Government In regard to alerting per\Cnnel to the
tatlon. hc!ndllng. dl\posal, In~pectlon. repair or any other hazards of th@ Item shall aff@ct or r~hev& th@
u\e of tne Item. (mater1al/componentlas\embly) whiCh 1\ contractor of r@sponslbility for th@ saf@ty of contractor
specified In the contraCt The \afety data contaIned p"rsonn@! or prop@rty and for th@ saf@ty of th@ 9@n@ral
herem are examples which Shall be u\ed by thecontractor publiC In connt'ctlon With the performance of the-
to alert contractor per~onnel as well a~ other personnel contract. or Impose or add to any liability of the
of hazards assocldled With the procuremenuproductlon Government for such ~afety

DO form HS7.APR8S Sheet 1 of 8



Nitrocellulose

Spec: MIL-N-244

HCSDS: 31
(8

oinitrotoluene

Spec: MIL-0-2~4

HCSOS: 439
(1

-:Dibutylphthalate

Spec: MIL -0-218

HCSDS: 482

Propellant, M6

Spec: (See Attached Sheet f/
Additional Specs)

HCSDS: 371

Potassium

Spec: MIL
--- ---

HCSDS: 77
7%)

Oiphenylam

Spec: MIL
--- ---

HCSDS: 4~

~%)
.

-

---

371
E

31 Oct 8

Nitrate

-P-193

3
(1% Added)

ine

-0-98

8
(1% Added)

(3 %)
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Special Requirements: (Con't)

1. Specifications and National Stock Numbers (NSN) associated with this
HCSDS:

Specification

MIL-STD-652

JAN-P-309
MIL-P-14940
MIL-P-46230
MIL-P-46484
MIL-P-48058
MIL-P-48231
MIL-P-48738

MIL-P-60359
,'1IL-P-60384

. MIL-P-60417

MIL-P-60465
MIL-P-63404

NSN

13 76-01-129-46 79
1376-01-129-4680
1376-01-129-4681
1376-01-129-8060
1376-01-130-1974

13 76-01-0 53 -9 372
1376-01-053-9370
1376-01-078 -4062
1376-01-218-9319
13 76-01-0 53 -9362
1376-01-063-8808
13 76 -01-064-7 316

13 76 -00-451- 288 3
13,6-00-279-8760

DOT Authorization""

EX-8809141
EX-8809141A
EX-8809141B
EX-8809141C
EX-8809141G

EX-8809141I
EX-880914lJ
EX-8809141D
EX-8809141E
EX-8809141K
EX-8809141L
EX-8809141H

EX-8809141F
EX-8809141M

2. The propellant is sensitive to impact and heat or flame. Precautions
should be taken to prevent accidental exposure to these stimuli.

3. CAUTION: Explosives must be tested for compatibility with any material
not specified in the production/procurement package with which they may
come in contact. Materials include other explosives, solvents, adhesives,
metals, plastics, paints, cleaning compounds, floor and table coverings,
packing materials and other similar materials, situations and equipment.
Explosives include propellants and pyrotechnics.

Sheet 3 of 8
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4. Additional Sensitivity Data

Static Ignition Sensitivity of Dust

Particle
Size (Microns)

149
74
53
43

Dust Films
(Joules)

~.~72

~.~22

~. ~19

~. ~19

Dust Cloud
(Joules)

~.~9~

~.~55

~.~~6

~.~1l5

.',

(Ref: Indiana Arsenal Study No. PE-17, dtd 1 Feb 59)

5. TB 7~~-2 Tests were performed on M6 propellant packaged in Steel
Container (Dwg: 9381476/9345265) and Fiber Container (Dwg:
9381477/9342857) •

Classifications* are for shipment and storage when M6
propellant is packaged in accordance with packaging drawings or
sections of 49 CFR as follows:

Definition: Section 173.88(f)
Packaging: Section 173.J3
Marking: Section 172 SUbpart 0 and Section 173.93 (f) & (g) (1)
Labeling: Section 172 Subpart E (172.411) Explosive B Label

DOD Hazard Class/Div: 1.3
DOT Hazard Classification: Class B Explosive**
DOT Container Marking: Propellant Explosives (Solid), Class B (CK)**

Classifications are Tri-Service Coordinated

6., Classifications* are interim for shipment and storage of small or
in-process quantities when M6 propellant is packaged in accordance with
pacxaging drawings or sections of 49 CFR as follows:

Definition: Section 173.53(v)
Packaging: Section 173.64
Marking: Section 172 Subpart 0 and Section 173.64(f)
Labeling: Section 172 Subpart E (172.411) Explosive A Label

DOT Hazard Class/Div: 1.1
DOT Hazard Classification: Class A Explosive
DOT Container Marking: Propellant EXplosive, ~lass A (CJ)

Sheet 4 of 8
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Web Size Perf- Container
Dwg Inches oration Container Dwg

9282946 < 'LU9 MP M2 76-4-53
9282946 < 0.035 SP 112 76-4-53
9282946 < 0.019 MP MK7 138439
9282946 < 0.035 SP MK7 138439

7. Classifications· are interim for shipment and storage of small or
in-process quantlties when M6 propellant is packaged in accordance with
packaging drawings or sections of 49 CPR as follows:

Definition: Section l73.88(f)
Packaging: Section 173.93
Marking: Section 172 Subpart D and Section 173.93 (f) & (g) (1)
Labeling: Section 172 Subpart E (172.411) Explosive B Label

DOD Hazard Class/Div: 1.3
DOT Hazard Classification: Class S Explosive
DOT Container Marking: Propellant Explosives (Solid), Class B (CK)

Web Size Perf- Container
Dwg Inches oration Container Dwg

9282946 0.019 MP MK7 138439
9282946 ) 0.019 MP M2 76-4-53
9282946 '( 0.019 MP M25 7549033
9282946 < 0.035 SP M25 7549033
9282946 < 0.019 MP Metal Lined Wooden Boxes
9282946 < 0.035 SP Metal Lined Wooden Boxes
8858848 All configurations M24 76-4-46
8858848 All configurations M17 76-4-56
8858848 All configurations PA54 9256486
8858577 < 0.019 MP M25 7549033
8858577 ) 0.019 MP M25 7549033
8858577 '( 0.035 SP M25 7549033

All configurations DOT 21C Container

8. In-Process Hazard Classification
a. Multi-perforated with web thickness exceeding 0.019 inches

Class: 1.3

b. Single perforated with web thickness not exceeding 0.035 inches
and multi-perfvrated with web thickness not exceeding 0.019
inches.

Class: 1.3 when UfiCOhf ined
Class: 1.1 whe,n confined

Sheet 5 of 8
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9. Sensitivity (Comparison Values):

a. Friction (Apparatus)

Explosive

Lead Azide
PETN
TNT
RDX
Black Powder
Ml Propellant
M9 Propellant
M3~ Propellant

b. Impact (Apparatus)

Explosive

Steel Shoe

explodes
Crackles
Unaffected
Explodes
Snaps
Unaffected
Snaps
Unaffected

PA
inches

PI'.
Fiber Shoe

Explodes
Unaffected
Unaffected
Unaffected
Unaffected
Unaffected
Unaffected
Unaffected

Bureau of
Mines, em

ERL, (PI'.
Version) Type
12, 5~%,cm

Lead Azide
PETN
TNT
RDX
Black Powder
Ml propel hnt

M9 Propellant
M3~ Propellant

4-5
6
14
8
16
6 (Grain)
4 (Powder)
2-3
4

1ll-17
17
95-1ll~+

32
32

<12
8~

23
229

16.2

c. Electrostatic Discharge, Bureau of Mines Apparatus:

Explosive

Lead Azide
PETN
TNT
RDX
Black Powder
Ml Propellant
M9 Propellant
M3~ Propellant

Joules

~.~Il7

Confined Il.21/Unconfined ~.~6

Confined 4.4/ Unconfined ~.~6

>11.~3

Confined ~.8/ Unconfined >12.5
11. ~3
5.2
>12.5

Sheet 6 of 8
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10. Radford Test Values

a. Impact: Material exposed to impact energy of a falling weight.
Results measured and expressed as joules per square meter of contact.
(Ref- Radford Rpt 100.10, dated Sep 76)

Threshold Initiation Level (TIL)

Material

M6 Propellant
Lead Azide
TNT
RDX
Black Powder
Ml Propellant
M9 Propellant
M30 Propellant

Condition

Dry, . Fines
Dry,Solid
Dry,Solid
Dry, Solid
Granules
Flake
Flake
Fines

Energy,N/m2

22xl0 4
42.2x10

6.7x10 4
2.7x10 4
5.4x10 4
1. 4x10 4
1. 7x10 4
2.2x10 4

b. Friction: Material exposed to fri~tion generated between stationary
wheel and sliding surface (anvil). Results are expressed as newtons
per square meter of contact surface at anvil speed used for test
(Ref- Radford Rpt 100.10, dated Sep 76)

Theshold Initiation Level (TIL)

Material

M6 Propellant
Lead Azide
TNT
RDX
Black Powder
Ml Propellant
M9 Propella.1t
M30 Propellant

Condition

Dry, Fines
Dry, Solid
Dry, Solid
Dry, Solid
Granules
Flake
Flake
Fines

Nm2 @ m/sec

3. 91x10 8/2.4
3.05x10 8/2.4
4.87x10 8/2.4
3.59x10 8/2.4

>12.2y.10 8/2.4
4.15X10~/2.4
2.34 XlIl

8
/2. 4

5.71xlll /2.4

Sheet 7 of 8
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c. Electrostatic: Material exposed to energy stored in a charged capaci
tor. Results are expressed in joules as the minimum initiation level
(Ref- Radford Rpt 100.10, dated sep 76)

Material

M6 Propellant
Lead Azide
TNT
RDX
Black Powder
Ml Propellant
M9 Propellant
M30 Propellant

Condition

Dry, Fines
Dry,Solid
Dry,solid
Dry, Solid
Granules
Flake
Flake
Fines

Energy,Joules

0.010
0.0028
0.5
0.5
0.53
1. 26

>5.0
0.26

Sheet 8 of 8
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ii' DATE ,R[PARED
fYYMMOO)

87 Jul l~

1 NuMBER

PART I, SENSITIVITY ('&DD."'U' .tId Como.",,,,, ",..."

HAZARDOUS COMPONENT SAFETY DATA
STATEMENT (HCSDS)

I
~ APPLlLA8'. "O,RA' AlQUI>IIIU" XEuULAliO" ('AR) ~A"TY <LAU,"

28,7l1J2

6 fRICTION TEST

Steel/Fiber
Unaffected

PA
7 IMPACT TEST •. ElECTROSTATIC DISCHARGE TEST

PA Bureau of Mines
6 Inches (Grain) 11.~3 Joules
4 Inches (Powder)

PART II,HAZARDS
11. FLA~H 'OI"T9 FIRE 10 AUTO IGNITION TEMP

183°c .
High (361°F) NA

'2. OECOMPOSITlO" 'ROOUCTS
Toxic, Avoid Inhalation
and Ingestion

Xoderato!

15. EXPLOSIVE TEMP. 16 ouSTS
(S s.c.'J-:.'!.l,,;';::L;:A::M:::M:::A;:8::L::E7.A:,:"::0:,:I.::O:;;R:.:E:.:X:;'.::.LO~S7;IV;E::;:L1:::M:;1T::S~C':"" ~ 14 EXPLOSION

" lOWER PERCENT b, UPPER PERCENT
NA NA •• •••

1; I"HAlTH HAZARD INFORMATION (TOltlC'ty)

~oderace by inhalation and ingestion

18 UNPACKED (In·ProcusJ HAZARD CLASS
(SpeCify Ou.nr,t,.s Involved)

•••
19 speCiAL REQUIREMENTS ot .dCMr,oNI $p.c. IS n".o.a. uu p,.," bondp."."

Ref~Spec: MIL~STD-652, XIL-P-46252, MIL~P-46698, ~IL-P-46699,

'1IL-P-48154, MIL~P-48759, MIL-P-6~318, MIL-P,6~397, MIL-P-6~4l6

··Explosive Temperature:

···See Attached Sheet

Approved Packaging Drawings: 9381476, 9381477 (See Attacned Sheet)

• •••Propellant Explosives (Solid), Class B (*·*See Attached Sheet)

PART III· SHIPPiNG I STORAGE CLASSlflCAnON OF ITEM WHEN PACKEO
IN ACCORDANCE WITH APPROVED PACKING DRAWINGS

,0 H)O I"IAlARO CLASS/Dlli' .2\ 000 ')TORAGE COMPA-TltsILITY 22 DOT HAlAKO «;.l.AS)If!CATluN ;:) oor CO\lTAINER MA~KIN()
uROU' Class B

1.3*·* C Explosive·*· CK····

• TVrFe OR PRl"TECLN~l\Ilf
R, VI, BATSON b SIGNATuRE~L

, 1') COI\CLiRiHO IN BY

• ""if,o'W~R1~fJO~t<"E b SIJ':'IJ. 1. I, QIlGt"'2A."ON. f .
~a atr Ut lce, ARDEC

:6 )AFFTY C~!f~ Oil: AUTI-lQRIZEO REPRESENTATIVE

f1 tH\rV. I' %"£t~'t?T1~ f ice, ARD EC

.

The ,nformat,on relating to safety (herein refetred to as
·',afety data') contained In thiS document IS limited to
tho~e Instances when the document IS provided as a part
of a procurement/production package which Involves the
development. testing. storage. manufacture. modifi·
cation. renovation. demilitarization, packaging. transpor·
tali on, handling. disposal, inspection, repa" or any other
use of the Item, (material/component/assembly) wh.d, IS
soeclf,ed ,n the contract. Th" safety data contained
herein are examples which shall be used by the- contractor
t.o alert contractor personnel as we-II as other personn.'
of hazards associated WIth the procurement/production

of the item. No representation is made that com..
pltance With the ,nfClrmatlon provided will prevent any
aCCident to persons or property or that additional
warnings may not be appropriate. Neither the
foregOing nor any act or failure to act by the
Government In regard to alerting personnel to the
hazards of the item shall affect or relieve the
contractor of responsibility for the safety of contractor
personnel or property and for the safety of the general
public in conneetton WIth the performance of the
contract, or Impose or add to any liablltty of the
Goveornment for such safety

DO Form 23S7.APR8S
I
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Propellant, Ml

Spec: M1L~STD-6S2 (See
Attached Sheet f/additional
Spec)

HCSDS: 447

Nitrocellulose-- Dinitrotoluene-

447
D

10 Jul 87

Spec: M1L-N-244

HCSDS: 31
(85%)

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

r-DibutylPhthalate------

. Spec: M1L-D-218

HCSDS: 482
(5%)

--Lead Carbonate

~pec: :-I1L-L-18618

--- ~--

"'!--

Spec: M1L-D-204

HCSDS: 439
(111\)

----------------

Potassium Sulfate

Spec: ~1L-P-193

HCSDS: 773
(Added 1%;

Diphenylamine

Spec: M1L;,D-98

HCSDS: HI8
(Added 1%) (Added 1%)

----------------
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1. Specification and National Stock Numbers associar.ed with this HCSDS:

National Stock Numbers (NSN):

NSN

1376-1111-871-2829
( DOOIC: CX59

1376;;111.129,,4682
1376-111-129-4683
L176-~l-129-81161

L376-111-1153-93611
L376-ijl-1155-8597
Ll76-~l-153.9l58

1376-111-1168.51187
1376-111.356-11768
Ll76.1I11..1I119-1I1141
L)76.') 1,339-31342
1376~lIbIl55,,3436

1376.111-1154.1577
1376~1I11.451.2881

·1376.1I1-1I63~1I1411

~--
MIL-STD.652

UN Ident: 11161)
MIL"ST[)-,652
MIL-STD"652
MIL"STDa 652
MIL-P-46252
MIL«P.46698
MIL-P-46699
MIL-P..48154
MIL-P"48759
MlLioP..611318
:iIL.P-611318
MIL..-P;l611316
MIL'lP~611397

MIL..P.611416
MIL-P_611416

i
I,
I

2. CAUTION: Explosives must be tested for co~~tibilitywith any material not
specified in the production/procure:nent package with which they may cone in
contact. Material,; lo1clllde other explosives, solvents, adhesives, metals,
plastics, paints, cleaning conpounds, floor 3nd table coverings, packing
naterials and other similar materials, situations ann ~itxnent. Explosives
include propellants and pyrotechnics.

3. 1;<j,lltioI1al ~~'1sitivity Data

a. Impact

Radford test apparatus. Material eXlXlsed to impact energy of a
falling weight. ~~sults measured and expressed as joules per
square meter of contact. (Ref- Radford Rpt 11111.111, dated Sap 76)

Threshold Initiation Level (TIL)

Condition

Finished, n,;ke
Finished, Granule

Sheet 3 of 7
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b. Friction

Radford ~est apparatus. Material exposed to friction generated
between stationary wheel and sliding surface (anvil). Results
are expressed as newtons per square meter of contact surface at
anvil speed used for test (Ref~ Radford Rpt lllll.lll, dated Sep 76)

Theshold Initiation Level (TIL)

Condition Nm2 @ mise

Finished, Flake 4.15 x 11l8/2 • 4

c. Electrostatic

r:ondition ..to Finished, Flake
Condition " Finished, Granule

Scaled Distance (ft/lo l / 3 )

...L -..L- 18

p* I* P I P _1_

221l 165 85 75 65 65
41l 41l 81l 65 50 60

121l 111l 85 75 95 35

161l 111l 61l 65 55 65
21l 20 61l 55 Gil 61l
61l 65 55 61l 61l 61l

Shipping Drum
Open Hoppers
Closed Hoppers

Shipping Drum
Open Hoppers
Closed Hoppers

Configuration

Radford ESD test apparatus. Material exposed to energy stored in
a charged capacitor. Results are expressed in joule as the
minimum inltiation level (Ref~ Radford Rpt 101l.11l, dated Sep 76)

1. 26 Joules
< 5.1l Joules

Multiple

Single

Perforated

4. TNT Equivaleny (Percent)

*Note P = Pressure I = Impulse

(Ref - MPBMA 0SM 385-1, System Safety Program for Modernization and
Expansion Projects, 5-80)

Sheet 4 of 7
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5. In Process Hazard Classification

(a) MUlti-perforated with web thickness exceeding 0.019 inch

Class 1.3

(b) Single perforated with web thickness not exceeding 0.035 inch and
multi~pecforatedwith web thickness not exceeding 0.019 inch

Class 1.3 when unconfined

Class 1.1 when confined

6. Safe Separation Oistance

Distance

Test Condition

68 Kg (150 1b) Drums 4.6 15.1

I
\,

-(Ref- ARLCD-CR_79007, Hazard Classification Testing of M10 and Ml
Pro?ellants Used in 8l~m, l55m~ and 8 Inch Ammunition, 6-79)

7. Dust Explosibility:

Dust Film Dust Cloud
Particle Man" Man.,

Size Energy Equilvalent Energy Equilalent
(microns) Joules Voltage Joul~ Vol tage

149 0.2250 38,730 0.1620 32,860
74 0.0841 23,750 0.1320 29,760
47 0.0~29 18,840 0.0563 19,370
37 0.0265 13,280 0.0176 10,840

(Ref.. Indiana Arsenal Study No. PE-17, Improvements In Single Base
Propellant Manufacture, Vol III, 2-59)

Sheet 5 of 7



447
D

10 Jul 87

8. Classifications· are interim for shipment and storage of small or
in~process quantities when propellant is packaged in accordance with
packaging drawings 9381476 and 9381477 or section of 49 CFR as follows:

Definition: Section 173.88(f)
Packaging: Section 173.93
Marking: Section 172 Subpart D and Section 173.93(f) & (gl (1)
Labeling: Section 172 Subpart E (172.411) Explosive B Label

9. Classifications· are interim for shipment and storage of small'or
in~process quantities when propellant is packaged in M17, M24 or PA-54
containers, in accordanc~ with packaging drawing 8858848 or packaged in
M2 (MP web greater than 0.019 inch) or M25 containers, in accordance with
packaging drawings 8858577 and 9282946 or Sections of 49 CFR as follows:

Definition: Section 173.88(f)
Packaging: Section 173.93
Marking: S02ction 172 SUbpart D and Section 173.93 (f) & (g) (1)
Labeling: Section 172 Subpart E (172.411) Explosive B Label

10. Classifications are interim for Shipment and storage of small or
in~process quantities when propellant is packaged in M2 container (MP~aeb

~.019 inch or less and SP~Web 0.035 inch or less), in accordanc~ with
packaging drawing 9282946 or S~ctions of 49 CFR as follows:

Definition: Section l73.53(v)
Packaging: Section 173.64
Marking: Section 172 SUbpart d and Section 173.64(f)
Labeling: Section 172 Subpart 0 (172.411) Explosive A Label

DOD Hazard Class/Div - 1.1
DOD Hazard Classification a Class A Explosive
DOT Container Marking - Propellant Explosive, Class A (CJ)
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11. Sensitivity (Comparison Values):

a., Friction (Apparatus)

Explosive

Lead Azide
PETN
TNT
RDX
Black Powder
M9 Propellant
"130 Propellant

Steel Sh.oe

Explodes
Crackles
Unaffected
Explodes
Snaps
Snaps
Unaffected

PA
Fiber Shoe

Explodes
Unaffected
Un3ffected
Unaffected
Unaffected
Unaffected
Unaffected

b. Impact (Apparatus)
ERL, (P"

PA Bureau of Version) Type
E:xplosive inches Mines, cm 12, 50% ,cm

Lead Azide 4-5 10-17
PETN 6 17 <12
TNT 14 95-100+ 80
RDX 8 32 23
Black Powder 16 32
M9 Propellant 2-3
1130 Propellant 4 ~ 16.2

c. E:lectrostatic Discharge, Bureau of Mines Apparatus:
i Explosive

Lead Azide
PE:TN
TNT
RDX
Black Powder
M9 Propellant
M30 Propellan1:

Joules

0.007
Confined 0.21/Unconfined 0.06
Confined 4.4/ Unconfined 0.06
>11.03
Confined 0.8/ Unconfined >12.5
5.2
>12.5

Shee1: 7 of 7



HAZARDOUS COMPONENT SAFETY DATA
Dote

SHEET 17 Jun 83
IARRADCOM Suppl I to DARCOMR 305.171

Material/Component/Assembly Number
33

TNT (Trinitrotoluene) Revision "
. D

Applicable OAR Safety Clause
7-104.79

SENSITIVITY
Friction Test (Apparatus & Comparison Values)

PA Steel/Fiber - Unaffected

Impact Test (Apparatus & Comparison Values)
PA 14 Inches

,Electrostotic Discharge Test (Apparatus & Comparison Values) See Attached Sheet

HAZARDS
Fire ~

Moderate

Auto Ignition Temp
2400 C (464o F)

IFlash Point NA

I. Decompasition Products Toxic, Avoid Ingestion and Inhalation

Flammable Limits NA ILower Percent IUpper Percent

Explosion
High

ExplOSIve Temp (5 sec) Decomposes 4750 C (BB7o F) IDusts See Attached Sheet

ioxicity Highly toxic when inhaled or ingested.

In-Process Hazards Classification Class 1.1 .

Special Requirements (Continuation Sheets Authorized)

Ref Spec: MIL-T-248
Approved packaging drawings - 7548644, 754~645 and 9257923.*
8 hour time weight average (Skin) 0.5 mg/m 3
15 ,minute short term exposure limit· (Skin) 3 mg/m
UN Ident - 0209 UN Hazard Class - 1.10
NSN
nJ6-00-628-3333 . ,

1376-00-672-0265
1376-01-047-0560

* SHIPPING/STORAGE CLASSIFICATION OF ITEM WHEN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

DOD Hazard Closs
1.1

DOD Compatibility Group
0

DOT Hazard Closs DOT Container Marking

Class A Explosive High Explosive - Dangerous

Prepared by R. Batson k/?k.
Concurred R. W. Snook Ilw ..L .J!
Safety Office E. O'emberg am~ A,.,
ARRAOCOM FORM 29, t MAY 79 ,., / (:'ho o '" , ('I~ ~



jj

It
17 Jun 83

TNT

1. TNT is a powerful explosive, sensitive to strong shock and high temperatures.
The hazard to explosion is increased with higher temperatures or increased con
finement. Cast TNT is more sensitive to shock than the pressed form. TNT is one
of theomost stable of the high explosives. It starts gaseous decomposition
at 160 C.

2. TNT has a flammability index of 100. Small amounts of TNT will burn if not
confined. Combustion of large quantities may proceed vigorously or even cause
detonation.

,
3. LTo prevent skin and eye contact,' inhalation and ingestion, personal protective
clothing and eye protection should be provided. Personal cleanliness s~ould be
enforced. Indicator soaps are valuable to insure complete removal of TNT from
skin. TNT operations that are dusty or in a confined area should have a ventilatior
system and/or respirators depending on the length of exposure and amount of dust
or fumes generated.

4. Present NATO specification - STANAG 4025 "Specification for TNT (Tolite) for
Deliveries from one NATO Nation to Another" in draft status as .of 8/82.

5. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY MATERIAL
NOT SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH WHICH THEY MAY COME
IN CONTACT. MATERIALS INCLUDE OTHER EXPLOSIVES, SOLVENTS, ADHESIVES, METALS,
PLASTICS, PAINTS, CLEANING COMPOUNDS, FLOOR AND TABLE COVERINGS, PACKING MATERIALS
AND OTHER SIMILAR MATERIALS,.SITUATIONS AND EQUIPMENT, EXPLOSIVES INCLUDE
PROPELLANTS AND PYROTECHNICS.

6. HAZARD CLASSIFICATION TESTS (TB700-2) (Ref-SMUPA-V (Temp) 2019 Jun 70)

a. Detonation Test - samples exploded.(mushrooming 0.868 inches)

b. Ignition and Unconfined Burning Test - No explosions, samples burned.
Average burning time - greater than 120 seconds.

c. Thermal Stability Test - No explosions, ignition or change in configuration

d•. Card Gap Test - 162 cards (Produced hol~ in plate).

e. Impact Sensitivity Test - No explesions, flame or noise in 10 trials
each at 3 3/4 and 10 inches.

7. Impact Sensitivity Test (TB700-2)
NO OF TRIALS EXHIBITING

Sample No
Hei ght,i n Weight, mg Expl os ion Decomposition Reaction

3 3/4 20 0 0 10
30 0 0 10
40 0 0 10
50 0 0 10

Sheet 2 of 5
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NO OF TRIALS EXHIBITING
Sample No
Weight, mg Expl os ion Decomposition Reaction

20 0 0 10
30 0 0 10
40 0 0 10
50 0 0 10

20 0 0 10
30 0 0 10
40 0 0 , 10
50 0 0 10

20 0 0 10
30 0 0 10
40 0 0 10
50 0 0 10

8.. Impact Sensitivity

!. Bureau of Mines - 95-100 + cm.

b. H50 Bare Tool using 2 kg weight

20 kg Sample (No Vacuum) - 102 cm (Multiple Crystal)
20 kg Sample (No Vacuum) - 53 cm (Single Crystal)

5 kg
2.5 kg

12 Tool

0.80
1.48

128 Tool

>1.77
-1.00

17
14

7

3

2 {5 Explosions/20 Trials}

Inches

Room
80 ( 176 )
90 { 194 }

105-110 {221-230}

d. Sensitivity Versus Temperature
PA Apparatus, 2 kg Weight

°c ( OF)

-40 ( -40)

9. Electrostatic Sensitivity

a. Through 100 mesh Sheet 3 of 5
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Unconfined 0.06 ' Joul es
Confined 4.4 Joul es

b. Bureau of Mines - 0.062 Joules

c. Through 100 Mesh
Unconfined 0.062 Joul es
Confined 4.38 Joul es

d. As Received

Unconfined ') 11.0 Joul es
Confined 4.68 Joules ,

10. Explosion Temperatures

Seconds °c ( of)

- 1 520 (968)
10 465 (869)

11. Dust Explosibility (Air)/Thin layer Propagation

{Ref- Radford AAP, Prod. Engr. Proj. PE-489, Sept. 1976)

(AIR)

Material

TNT
HMX
HMX

Physical
Condition

Dry

Fines, Dry
Fines, Dry

Partia.l
Size, M

< 840
< 53

OUST EXPlOSIBIlITY
Min 3

CoM s/m

70
470

-,;: 810

Min Energy,
Joules

0.075
0.02

"'> 5.0

12. Gap Sensitivity

(Ref - NOlTR 65-177)

GAP'SENSITIVITY, 50S POINT

Material Density, g/cc Cards Press, K bar

TNT 1.60 183 21
1.49 208 16

Tetryl 1.62 261 10
1.49 283 9

, . ROX 1.64 284 9
1.53 336 7

13. Susan Test*

Threshold. velocity -235 ft/sec (-72 m/s); very difficult to ignite
accidentally, and has very low probability of buildup to violent reaction.

Sheet 4 of 5
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14. Detonation Rate (Density 1.56 gm/cc)
Pressed - 6825 meters/second
Cast - 6640 meters/second

15. Conveyor Spacing Test

A 3a-mm (1.5-in) depth of bulk TNT explosive on a 0.61-metre (24-inch} wide
commercially available Serpentix (corrugated) rubber belt conveyor with a separation
of 25 mm (1.0 in) between conveyor troughs, will prevent propagation of a high-order
explosion along the entire conveyor system.

Inches

Ref - ARRADCOM
Large Caliber Weapon Systems Laboratory
Dover, NJ 07801

Technical Report ARLCD-TR-78003

16. SUd Test

Impact angle (deg (rad» - 14 (0.24)
-Orop, HT (ft (m» - 10.0 (3.05)

Event - 2

17. Gap Test

a. Small Scal e (mil s (mm»
8-16 (0.20 - 0.41) - Lawrence livermor Rpt UCRl - 51319

(3.96) - NWSC
(0.33) - lANL

b. Large Scale (mils(mm»
1.944 (49.4) - lANl

18. Sensitivity (Comparison Values)

a. Impact, PA Apparatus

Explosive

,

lead Azide
RDX
Black Powder

4-5
8

16 (10'; Point)
-

b. Electrostatic Discharge, Bureau of Mines apparatus

Explos ive

Lead Azide
RDX
Black powder

Joul es

0.007
> 11.03
Confined 0.8/unconfi ned> 12.5

Sheet 5 of 5
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HAZAIlDOUS suasTANCES
DATAIlAl« IUlBER

UST REVISION DATE
Ul'IlATE HISTORY

Ul'IlAn HISTORY
RECORD lEHIlTIl
NAIlE OF SUBSTANCE
CAS REGISTRY IUlBER
SYNONYI1S

SYNONYI1S

SYNONYI1S

SYNONYI1S
SYNONYI1S
SYNONYI1S

SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYHQf-lnftI
S_tIS
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
SYNONYI1S
ItOLECUlAR FORI«JU
WISNESSER LINE NOTATION

Rncs IUlBER
_TAOS IUlBER
SHIPPING IW1EINlttlER -
DOT~IIttO

I1ElllOOS OF IWU'ACTIIlIllll

•

n~

as042'
Expr••• uPdat. on 05110~ea. 2 fl.1d.
.dd.~.dlt.d.

Ce-pl.t. uPdat. on 05~02~05

404'2
2.4.6-TRINITROTOLUENE
nO-96-7
I-HETHYl-2.4.6-TRINITRDOEHZENE "PEER
REVIEWED-
2.4.6-TRIHITROTOlutEH CDUTCHl "PEER
REVIEWED-
2.4.6-TRIHITROTDlUOl tGERIWO "PEER
REVIEWED
2-HETHYl-l.3.5-TRINITROBENZENE "PEER
REVIEWE_
ALPHA-THY "PEER REVIEHED
AlPHA-TRINITROTOlUOL -PEER REVIEWED
BENZENE. 2-HETHYl-l.3.5-TRINITRO- "PEER
REVIEWED-
EHTSUfON -PEER REVIEHED
HeI-C5'l55 -PEER REVIEHED"
S-TRINITROTDlutNE -PEER REVIEWED
S-TRINITRDTOlUOl _PEER kEVIEWED"
ant-TRINITROTOLUENe: ••nER ItEVIfMm**
STH-TRINITROTOlUOl "PEER REVIEWED
THY -PEER REVIEWED-
THY-TOLIn tFREHClfl -PEER REVIEWED"
TOlIT "PEER REVIEWED-
TOun -PEER REVIEHED-
TOlutNE. 2.4.6-TRINITRO- -PEER REVIEWED
TRIUT -PEER REVIEWED-
TRINITROTOLUENE aaPEER REVIEWED-
TRlTOl -PEER REVIEWED-
TRITON -PEER REVIEWED-
TROJNITROTOlUEH tPOLISIO -PEER REVIEWED
TROTTl -PEER REVIEWED"
TROTTl OIL _PEER REVIEWED-
C7-H5-N3-06 _PEER REVIEWED-
_ Bl CHW EHWI _ BQ CHW EHW ~t.

contatfttng at l ... t laX wat.r~ OOQC
REVIEWED-
HI~175000

72173n
Trtnt tl"'Otoluene. Jry or- cont.tntng. by wt.
1••• t~ 30X wat.,.; Yrt"t trotoluene .... t
containing .t 1••• t lOX wate,.;
TrtftU....tol...... _n.d with ftOt 1... thaft
30X watorl ltI 020'; ltI 1356
HITRATION OF TOlUENE WITH HIlCtII ACm [SIll I
-PEER REVIEWED-
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HAZARDOUS COMPONENT SAFETY DATA <;'~~t:'~T

Date
... ~ -'"'

i ARt<ADCCf,,~ Suopl 1 10 DARCO.\\~ 3:5.17; 31 July l~._-_.-
Matenal/Campanent/Assembly I Number
Explosive RDX ,

IRevIsion

..
Applicable ASPR Safety Clause

7-104.79

SENSITIVITY
Friction Test (Apparatus & Comparison Values) PA Fi ber Shoe - UnaffectedjSteel Shoe - Ex

Impcct Test (Apparatus & Comparison Values) PA 8 Inches

Electrostatic Discharge Test (Apparatus & Comparison Values) B of M 11.03 Joules

HAZARDS
Fire High

.

..-
Auto Ignition Temp 1970C (3870 F) i Flesh Pcint NA,
Decomposition Products Toxic. Avoid Inhalation & Ingestion.

Flammable Limits NA ILawer Percent I Up;>er Percent
I

Explosion High

Explosive Temp (5 sec) 260°C f500~~~ 5 sec IDusts NA3400 C 644 F 1 sec
Toxicity Low Toxicity by Ingestion & Inhalation. TLV (Skin) --1.5mg/M3

In-Process Hazards Classification
1.1

Special Requirements (Continuation Sheets Authorized) .

Ref SPEC: MIL-R-398
Chemical Names - Cyclotrimethylenetrinitramine; Cyclonite; 1,3,5 - Trinitro - 1,3

Triazacyclohexane
Packaging is covered in specification.There is no approved packaging drawings.

powder should only be shipped wet or desensitized lAW specification or sections c
CFR as follows:

Packaging - Section 173.65(b)(e)(i)
Marking - Section 172 Subpart D &173.65(j)
Labeling - Section 172 Subpart E (172.411)

SHIPPING/STORAGE CLASSIFICATION OF ITEM WHEN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

DOD Hazard Class 1.1 DOD Compatibility Group D (Wet) A (Dry

DOT Hazard Class DOT Container Marking

Class A Explosive High Explosive - Dangerous

/"'I

Prepared by E. Demberg ~. Y.A. Au' t
7

Concurred -sot/I. .... cA

,
J. E. Elliott ,")~ ,~,

Safety Office R. A. Walterschied' ~fttlIJJ~UlCIj9
•
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1. P9X is one of the most powerful high explosives used today and is more
sensitive to percussion, shock and friction than TNT. RDX has a detonation
velocity - 8180 m/sec. Dry ROX can hold a large electrostatic charge;
therefore. it is important for all equipment to be grounded.

2. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY MATERIAL
NOT SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH WHICH THEY MAY
COME IN CONTACT. MATERIALS INCLUDE OTHER EXPLOSIVES, SOLVENTS, ADHESIVES,
METALS, PLASTICS. PAINTS. CLEANING COMPOUNDS. FLOOR AND TABLE COVERINGS,
PACKING ~~TERIALS AND OTHER SIMILAR MATERIALS. SITUATIONS AND EQUIPMENT,
EXPLOSIVES INCLUDE PROPELLANTS AND PYROTECHNICS.

3. Sensitivity (Comparison Values)

a. Impact. PA apparatus

Explosive

Lead Azide
TNT
RDX
Black Powder

Inches

4-5
14
8
16 00'; Poi nt)

b. Electrostatic Discharge. Bureau of Mines apparatus

Explosi ve

Lead Azide 0.007
TNT Confined 4.4/unconfined 0.06
RDX '/11.03 .
Black Powder Confir.ed 0.8/unconfined )12.5

4. Additional Sensitivity Data - Impact(ct~H50 (Lawrence Livermore
National Laboratories apparatus)

5KG 2.5KG
121001 12 Tool 12B Tool

PETM 0.11 0.13-0.16 0.14-0.26
RDX 0.28 0.28 0.32
TNT 0.80 1.48 I'V 1.00

Sheet 2 of 2



MATERIAL SAFETY DATA SHEET

'\gma-A1drich Corporation
01 West Saint Paul Ave, Milwaukee, WI 53233 USA

,pril 1990 version

'or Emergency Contact USA/Canada
outside USA/Canada

Sigma
800-325-5832
314-771-5765

Aldrich
800-231-8327
414-273-3850

.a@@~8@@'@@'O@••Aa@@aA@@@~@@@@@'O.Oll'lllOA'IOg@~@@.i@@@@@@@@@@@@@@@@@@@@@@@
PRODUCT #: 06379 NAME: M-DINITROBENZENE
CAS #: 99-65-0
MF: C6H4N204

;YNONYMS
BENZENE, 1,3-DINITRO- * BINITROBENZENE * M-DINITROBENZENE * 1,3
DINITROBENZENE * 2,4-DINITROBENZENE * M-DINITROBENZENE (ACGIH,DOT,
OSHA) * 1,3-DINITROBENZOL * DWUNITROBENZEN (POLISH) * UN 1597 (DOT) *

------------------ TOXICITY HAZARDS -------------------

-,226,69
AD-A066-J07
207,446,49
AD-A066-J07
21,315,72

34ZIAG
NTIS**
AEPPAE
NTIS**
TXAPA9

RTECS NO: CZ7350000
BENZENE, M-DINITRO-

~OXICITY DATA
ORL-HMN LDLO:28 MG/KG
ORL-RAT LD50:83 MG/KG
IPR-RAT LD50:28 MG/KG
IVN-DOG LD50:10 MG/KG
ORL-BWD LD50:42 MG/KG

lEVIEWS, STANDARDS, AND REGULATIONS
ACGIH TLV-TWA 0.15 PPM (SKIN) 85INA8 5,214,86
MSHA STANDARD-AIR:TWA 0.15 PPM (1 MG/M3) (SKIN) DTLVS*
OSHA PEL:8H TWA 1 MG/M3 (SKIN) FEREAC 54,2923,89
OSHA PEL FINAL:8H TWA 1 MG/M3 (SKIN) FEREAC 54,2923,89

3,92,71



EPA GENETOX PROGRAM 1988, POSITIVE: HISTIDINE REVERSION-AMES TEST
EPA TSCA CHEMICAL INVENTORY, 1986
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC 47,30420,

82
JET ORGAN DATA

BEHAVIORAL (CHANGE IN MOTOR ACTIVITY)
LUNGS, THORAX OR RESPIRATION (CYANOSIS)
PATERNAL EFFECTS (SPERMATOGENESIS)
PATERNAL EFFECTS (TESTES, EPIDIDYMIS, SPERM DUCT)
MATERNAL EFFECTS (OVARIES, FALLOPIAN TUBES)
EFFECTS ON FERTILITY (MALE FERTILITY INDEX)
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL
SUBSTANCES (RTECS) DATA IS PRESENTED HERE. SEE ACTUAL
ENTRY IN RTECS FOR COMPLETE INFORMATION.

------------------ HEALTH HAZARD DATA -----------------
~CUTE EFFECTS

MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN.
MAY CAUSE IRRITATION.
ABSORPTION INTO .THE BODY LaADS TO THE FORMATION OF METHEMOGLOBIN
WHICH IN SUFFICIENT CONCENTRATION CAUSES CYANOSIS. ONSET MAY BE
DELAYED 2 TO 4 HOURS OR LONGER.
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND
VOMITING.

CHRONIC EFFECTS
LABORATORY EXPERIMENTS HAVE SHOWN MUTAGENIC EFFECTS.

~IRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES.
ASSURE ADEQUATE FLUSHING OF THE EYES BY SEPARATING THE EYELIDS
WITH FINGERS.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
CALL A PHYSICIAN.
DISCARD CONTAMINATED CLOTHING AND SHOES.

-------------------- PHYSICAL DATA --------------------
BOILING PT: 297 C
MELTING PT: 88 C TO 90 C
SPECIFIC GRAVITY: 1.368.

APPEARANCE AND ODOR
ORANGE POWDER·

------------ FIRE AND EXPLOSION HAZARD DATA ----------
,XTINGUISHING MEDIA

WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER, ALCOHOL OR POLYMER FOAM.

;PECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.

JNUSUAL FIRE AND EXPLOSIONS HAZARDS
THIS MATERIAL, LIKE MOST MATERIALS IN POWDER FORM, IS CAPABLE OF
CREATING A DUST EXPLOSION.
MAY EXPLODE WHEN HEATED.
MAY BE SHOCK-SENSITIVE.
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

------------------- REACTIVITY DATA -------------------



NCOMPATIBILITIES
OXIDIZING AGENTS
REDUCING AGENTS
STRONG BASES

AZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
THERMAL DECOMPOSITION MAY PRODUCE CARBON MONOXIDE, CARBON DIOXIDE,
AND NITROGEN OXIDES.

--------------- SPILL OR LEAK PROCEDURES --------------
~TEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY
RUBBER GLOVES.
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

ASTE DISPOSAL METHOD
THE MATERIAL SHOULD BE IGNITED IN THE PRESENCE OF SODIUM CARBONATE
AND SLAKED LIME (CALCIUM HYDROXIDE). THE SUBSTANCE SHOULD BE MIXED
WITH VERMICULITE AND THEN WITH THE DRY CAUSTICS, WRAPPED IN PAPER AND
BURNED IN A CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER
AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE --
CHEMICAL SAFETY GOGGLES.
WEAR HEAVY RUBBER GLOVES.
NIOSH/MSHA-APPROVED RESPIRATOR.
USE ONLY IN A CHEMICAL FUME HOOD.
RUBBER. APRON.
DO NOT BREATHE DUST.
DO NOT GET IN EYES, ON SKIN, ON CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
READILY ABSORBED THROUGH SKIN.
WASH THOROUGHLY AFTER HANDLING.
HIGHLY TOXIC.
POSSIBLE MUTAGEN.
KEEP TIGHTLY CLOSED.
STORE IN A COOL DRY PLACE.

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE
LL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGz.!A-ALDRlcH SHALL NOT BE
ELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE

ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
mERMS AND CONDITIONS OF SALE
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HAZARDOUS COMPONENT SAFETY DATA , DATE PRfPA"EO
I

11.,011 (C»lnOl ',....Ol I
STATEMENT (HCSDS)

ryr......OO)
MllIAAj'.1> I87 Jul 15
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Nitroquanidine 491 E

IS APP, 'cAB" ..OUt"L AWU"" 'UN <(('ULA l'ON (>ARI IAfElY CLAU" i
;

28.7102 I
I

PART • SENSlnVlTY fAt;Mf.fUJ .nd ComD.mon V.lue" 1
Ii FRiCTION TEST 1 IMPACT TEST I. ILECTROITAT'C OIICMARGI THI •

PA P.... ~
Steel/Fiber " 26 Inches 20/20 no qo ,

Unaffected @ 0.26 Joules ~:

PART II. HAZARDS •
9 FIRI 10 AUTO IGNiTION TEMP 11. FLASH POINT .2. OICOMPOSITION PRODUCTS I

2l50 C Toxic, Avoid Inhalation i
Hiqh (419 0 F) NA and Inqestion

1) FLAMMABLE AND lOR EXPLOSIVE LIMITS 1. EXPLOSION ,s EXPLOSiVE TEMP. Iii OUITI
• LOWER PERCENT b UPPIR PERCENT (S $«.)

NA NA Hiqh ** **

" MEALTH MAlARD INFORMArlON (TOJtlClfy) II UNPACKED (In.Process) HAZARD CLASS
(S~c,ft· Qu.ntlti.,lnvOlvedJ

Slight by inqestion and absorption Class 1.1

'9 SPECIAL REQUIREMENTS (If .dd,flon.' sp.ce IS n••fNd. use pl.tn bondP,per,
Ref-Spec: MIL-N-494

There are no approved packaqing drawings (See Attached Sheet)

** See Attached Sheet

NSN: 1376-00-620-8329; 1376-01-066-4977; 1376-01-096-9978

DODIC: MOOO
I

PART III· SHIPPING I STORAGE CLASSlflCATlON OF ITEM WHEN PACKED
IN ACCORDANCE WITH APPROVED PACKING DRAWINGS

)0 ')I)D I"IAlARD CLASS I 0111 II 000 STORAGE COM..-ATltli!.ITY 2l DOT Mtl~'OA't~'}I;'litaT<!fN -2] DOT ~fN.TI"A"" M~KI~G
GROUP ee tac e ee ttac e

1.1 D Sheet Sheet

:r. "REPA~tO RY (Irutl.rOl"

• rvrEO 0'!l~R'~J;O ~"'lfsON Ib SIGNATU~.-I.::":'_ I(ORGA!t'UT.!~ Office, ARDEC

1'i CO""CLli=l:~EO IN BY

• TYPED 01<:RIW;O ~tJ6UK lb 1'~J:i. D.. ~~ I(ORGA!l\1t~CfY Office, ARDEC

~f. ')~~fTY CHIEF O~ AUTHORIZED REPRESENTATIVE

• 'Vo'o 0'l:::RI'jJE!T~ Ib IfIi~~T~~ TI:7_ I(. ORGA~IU~ Office, ARDEC

Th~ Information r~latlng to saf~ty (h~r~ln r~f~rr~d to al of th~ 't~m. No r~pr~s~ntation is mad~ that com·
"safety data") contaJn~d In thiS docum~nt is limlt~d to plianc~w,th th~ information provided will pr~v~nt any
those tnHanceS when the document is provided as a part aCCld~nt to persons or prop~rty or thai additional
of a procurem~nVproductlon packag~ Wi'll", " .., warnings may not b~ approproat~. Ne'th~r th~

dtovelopment. testing. storag., manufacture, modifi· for~golng nor any act or failur~ to act by th~

catiOn, renovation. demilitarization. packaging. transpor- Governm~nt In r~gard to al~rting p~rsonn~! to th~

tation. handling. disposal, inspection, repalf or any other hazards of th~ Il~m shall affect or r~h~v~ th~

use of th~ It~m, (material/componenvassembly) which is contraClor of r~sponSlbihtyfor th~ saf~ty of contractor
speCified In the contract Th~ safety data contained personn~1or property and for thesaf~tyof th~ general
her~Jn ar~ examp!~swhich shall be used by the contractor public in connection with the performanc~ of the
to alert contra,ctor personnel as well as other penonnel contract, or Impose or add to any liability of the
of hazards alsoc,ated w'th the procurem~nvprOduct,on Governm~ntfor such saf~ty.

DO Form 23S7,APRBS Sheet 1 of 5
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1. Nitroquanidine is known as a flashless or cool explosive. It is sensitive
to heat or flame, shock, electrostatic discharge and by chemical reaction
with oxidizers. Precautions should be taken to prevent accidental exposure
to these stimuli.

2. CAUTION: Explosives must be tested for oonpatibility with any material not
specified in the production/procurement package with which they may cane in
contact. Materials include other explosives, solvents, adhesives, metals,
plastics, paints, cleaninq compounds, floor and table coverinqs, packinq
materials and other similar materials, siluations and equipment. Explosives
include propellants and pyrotechnics.

3. Hazards (Cont)

a. Explosive Temperature:5 second value- Decomposes 2750 C (527~)

b. Dust explosibility:

Minimum Concentration, oZ/ft3=1 4.1

Minimum Energy, Joules= ; 7.2

Ignition Temperature.Oc(~)=569(1940)

4. Additional Sensitivity Data

a. Impact t Test condition,

Material

Nitroquanidine
TNT
RDX
Ccmp B

steel/steel (TIL) *

ft-lbs/in2

-' 68.2
24.6
16.3
31.9

b. Sliding Friction Test. Test condition, steel/steel (TIL) *

Material

Nitroqllanidine
TNT
RDX
Comp B

psi @8 fps

~ 195,890
81,900
34,200

193,109

* TIL = Threshold Ini t ; at; on [ AH91 , energy level when 29 conseeutive
failures occured ( no fires ).

Sheet 2 of 5
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c. card Gap Test (NOL) (51l\ Point)
DensitY, gjcc

1.64
1.61
1.51
1.41l

d. No 8 Blastinq cap Test= Explodes

No Cards

32
47
68
91l..95

e. Impact, Bureau of Mines Apparatus= 47em

f. Electrostatic Discharge = 1l.5 Joules
(Ref~ Radford Rept RADlllll.lll)

g. TNT Equivalencies (Confinement~ Lightly c)nfined;
scaled \
Distance (ft/lbl / 3) Pressure

3
9

18
41l

h. Safe separation Distance

141l
1115
81l
71l

density "as poured")
\

ImpulS'!!

111l
85
91l
77

Distance

Test Configuration

Fiber drum (25 lb)11.34 kg
Fiber drum (51l lb)22.7 kg
Fiber drum (451l lb)21l4.12 kg

1.68
2.13

> 4.89

5.51l
7.1l1l

> 16.1l1l

Sheet 3 of 5
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5. Shipping Classifications

a. Dry: UN Ident.. 92S2

There are no approved packaging drawings. Packaging is covered in
specification. Classifications* are interim for shipment and storage of
small or in-process quantities when item is packaged in accordance with
specification packaging or sections of 49 CFR as follows:

Definition: Section 173.53(c)
Packaging: Section 173.65
Marking: Section 172 Subpart D and Section 173.65(j)
Labeling: section 172 Subpart E (172.411) Explosive A Label
DOT Hazard Class .. Class A Explosive
DOT Container Marking .. High Explosive - Dangerous (BT)
DOT Authorization; Ref: Ex-8694293

b. wet with 29% or mere water: UN Ident- 1336

There are no approved packaging drawings. Packaging is covered in
specification. Classificati~ns* are interim for shipment and storage of
small or in-process quanti ties when i tam is packaged in accordance wi th
specification packaging or s;,ctions of 49 CFR as follows:

Definition: Section 173.159
Packaging: Section 173.152 & 173.153 & 173.184
Marking: Section 172 Subpart D and Subpart B and Section 173.191
Labeling: section 172 Sw)part E (172.429) Flammible Solid Label
DOT Hazard Class .. Flammable Solid
DOT Container Marking .. Nitroguanidine. wet with not less than

29% water.

6. Sensitivity (Comparison Values):

a. Friction (Apparatus)

Explosive

Lead Azide
PETN
TNT
ReX
Black Powder
M1 Propellant
M9 Propellant
MJIl Propellant

PA
Steel Shoe

Snaps
Unaffected

Fiber Shoe

Sheet 4 of 5
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b. Impact (Apparatus)
ERL, (PA

PA Bureau of Version) Type
Explosive inches Mines, em 12, 59',01\

Lead Azide 4-5 19-17 ..
PE'm 6 17 <12
TNT 14 95-199+ 89
RDX 8 32 23
Black Powder 16 32
Ml Propellant 6 (Grain) ..

4 (Powder)
M9 Propellant 2-3 -
M39 Pr0t:ellant 4 16.2

c. Electrostatic Discharge, Bureau of Mines Apparatus:

Explosive

Lead A2ide
PE'm
TNT
RDX
Black Powder
Ml Propellant
M9 Propellant
M39 Propellant

Joules

9.997
Confined 9.21/Unconfined 9.96
Confined 4.4/ Unconfined 9.06
>11.93
Confined 9.8/ Unconfined >12.5
11.93
5.2
>12.5

Sheet 5 of 5



HAZARDOUS COMPONENT SAFETY DATA SHEET
Date

3 June 80IARRADCDM Suppl 1 to DARCOMR 385-171

Material/Component/Assembly Number 129

EXPLOSIVE, I:lMX Revision D

Applicable ASPR Safety Clause 7-104.79

SENSITIVITY
Friction Tr~t (Apparatus & Comparison Values)

PA Fiber Shoe - Unaffected Steel Shoe - Exnlades
Impact Test (Apparatus & Comparison Values)

PA 9 Inches
Electrostatic Discharge Test (Apparatus & Comparison Values)

0.075 Joules
HAZARDS

Fire Il1gh
~

Auto Ignition Temp
234°C (453°F) IFlash Point

NA

Decomposition Products
Toxic, Avoid Inhalation and Ingestion

Flammable Limits
NA ILower Percent IUpper Percent

Explosion
Il1gh

Explosive Temp (5 sec)
327°C (621oF) IDusts Unknown

Toxicity
Slightly toxic by inhalation

In-Process Hazards Classification
Class .• 1.1

Special Requirements (Continuation Sheets Authorized)

REF - SPEC: MIL-H-45444 and Dt<G: 9226688

See Supplemental Sheet - SDS-1006

Chemical Name: Cyclatetramethylenetetranitramine

There are no approved packaging drawings. Packaging is listed in specification.~

* SHIPPING/STORAGE CLASSIFICATION OF ITEM W"'EN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

DOD Hazard Class 1.1 DOD Compatibility Gi'oup D(wet) A(Dry)

DOT Hazard Closs DOT Container Marking

Class A Explosive High Explosive - DANGEROUS

Prepared by R.W.Snook l/tJ.~
Concurred E. Demberg an •

7
Safety Office R.A.Walterschied h LA /71.t, ~ JA; ..,;
ARRADCOM FORM 29. 1 MAY 79 ,-,

.~,-_... --.....:.
Sheet 1 of



to its ability to main
Therefore all equipment

, -
D I;].
3 June 80

HMX

1. HMX is a high explosive more powerful and more sensitive than TNT.

2. Dry HMX creates an electrostatic hazard due
tain a high potential with reference to ground.
should be grounded.

Solutions of HMX should not be exposed to direct sunlight. There is
- a chance of instability in the presence of ultraviolet light.

3. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY
MATERIAL NOT SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH
WHICH THEY MAY COME IN CONTACT. MATERIALS INCLUDE OTHER EXPLOSIVES,
SOLVENTS, ADHESIVES, METALS, PLASTICS, PAINTS, CLEANING COMPOUNDS.
FLOOR AND TABLE COVERINGS, PACKING MATERIALS AND OTHER SIMILAR
MATERIALS, SITUATIONS AND EQUIPMENT, EXPLOSIVES INCLUDE PROPELLANTS
AND PYROTECHNICS.

4. Additional Sensitivity Data - Extracted from Lawrence Livermore
Lab Rpt UCRL-S1319, Rev-1 "Properties of Chemical Explosives and Explo
sive Simulants," July 74.

Impact, em, HSO
12 Tool 12 B Tool

HMX 33 40
TNT 80 > 177.

5. NOTE: Potential Safety Hazard

HMX/RD-1333 Lead Azide mixtures or interfaces of these two materials
become supersensitive when heated to 204°C (400oF) for 1/2 hour. A
similar supersensitivity condition also results when heated HMX is mixed
with unheated RD-1333. This conclusion was based on the results of
an experimental program conducted by E.I. DuPont_de Nemours & Co (Inc)
Wilmington, DE. Other primary explosives (dextrinated lead azide,
lead styphnate and tetracene) were not sensitized by the heated HMX.

Sheet 2 of 3
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6. Sensitivity (Comparison Values)

a. Impact, PA apparatus

129 r,::
D;" hi.'3"June 80

Explosive

Lead Azide
TNT
RDX
Black Powder

Inches

4-5
14.
8
16 (10% Point)

b. Electrostatic Discharge, Bureau of Mines apparatus ,

Explosive

Lead Azide
TNT
RDX
Black Powder

Joules

0.007
Confined 4.4/unconfined 0.06
> 11.03
Confined 0.8/unconfined :> 12.5

..

Sheet 3 of 3



Unknown

inhalation or absorption. Can cause anemia,

ExplOSIve Temp (5 > 3100C (5900F)

oxicity Highly toxic by ingestion,
methemonlobinemi2 ~v2nn.4. onA 'iV8~ AOMon8

In-Process Hazards Classification
..

Special Requirements (Continuotion Sheets Authorized)
Ref Spec: MIL-D-204'

Formul a: C7H6N204 Synonym - Dinitrotoluol

Un Hazard Class - 6.1 Un Ident - 2038

There are no approved packaging drawings. Packagi ng is covered in specification.
Classifications* are for shipment and storage or .for in-process quantities when materia'
is packaged in accordance with specification or sections of 49 CFR as follows:

Packagi ng - Section 173.510'
Marking - Section 172 Subpart 8 and D
Labeling - None Required

* SHIPPING/STORAGE CLASSIFICATION OF ITEM WHEN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

DOD Hazard Closs
See Attached Sheet

DOD Compatibility Group
D

DOT Hazard Closs DOT Container Marking

ORM-E Dinitrotoluene, Solid

"'repored by R. 8atson £te.-f.:
Concurred R. W. Snook P./1J. ~ I
Safety OffiC~E. Demeerg ~

HAZARDOUS COMPONENT SAFETY DATA
Dote

SHEET
31 Oct 83

(ARRAOCOM Suppl 1 to DARCOMR 305·17)

Matena I/Component/ Assembly Number
439

Dinitrotoluene
Revision

E

Applicoble DAR Safety Clouse 7-104.79

SENSITIVITY
Friction Test (Apparatus & Comparison Values>

PA Steel/Fiber - Una ffected

Impact Test (Apporotus & Comparison Values>
See Attached Sheet·

'Electrastotic Discharge Test (Apparatus & Camporison Values> .

'>12.5 Joules

HAZARDS
Fire Moderate

,

Auto Ignition Temp Decomposes at 3000C (5720 F) IFlash Point NA

Decomposition Products Toxic, Avoid Ingestion and Inhalation,

Flommoble Limits NA ILower Percent IUpper Percent

Explosion
Moderate

sec Dusts

ARRAOCOM fORM Z9, 1 MAY 79 ,., Sheet 1 of 3
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1. DNT is a yellow to red colored solid. In contact with strong oxidizers may
fires and explode. Contact with caustics and chemically active metals. such as
zinc, ~ay cauae evolution of heat and increase in pressure. Slsw deco~position start
at 250 C (482 F). will explode if confined and heated above 270 C (518 F).

2. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY MATERIAL NOT
SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH WHICH THEY MAY COME IN CONTACT.
MATERIALS INCLUDE OTHER EXPLOSIVES. SOLVE • ADHESIVES. METALS. PLASTICS. PAINTS.
CLEANING COMPOUNDS. FLOOR AND TABLE COVERINGS. PACKING MATERIALS AND OTHER SIMILAR
MATERIALS. SITUATIONS AND EQUIPMENT, EXPLOSIVES INCLUDE PROPELLANTS AND PYROTECHNICS.

3. Hazard Classification Tests (TB 700-2)

a. Detonation Test - No Explosions or Burning

b. Ignition and Unconfined Burning Test - No Explosion. Samples Burned. Orderl)
Burning for - 45 minutes.

~c. Thermal Stability Test - No Explosions, Burning or Change in Configuration.

d. Card Gap Test - No F.xplosions 0 Cards

e. Impact Sensitivity Test - No Explosions. Smoke or Noise in 10 of 10 Trials
at 10 inches.

4. Additional Sensitivity Data
Threshold Initiation Level (TIL)

a .. Impact. J/m2

Crude - 15 X104

Refined - 13 X104

b. Friction. N/m2 @m/sec
Crude - :>6.11 X108/2.4
Refined - '6.11 X10812.4

c. ESD, Joules - 1.26

Ref - Radford Rpt 100.10, A Compilation of Hazards Test Data for Propellants &
Related Materials, dtd 9/76.

d. Friction (8 ft/sec) - 950 lb.

Ref - CPIA No - 194, V-II. Solid Rocket/Propellant Processing,Handling, Storage &
Transportation, dtd - 5/70

5. Health Hazards

8 - hour time weight average - skin - 1.5 mg/m3

Short term exposure limit - skin - 5 mg/m3

Toxicity by ingestion: Grade 4; Oral LD50 • 30 mg/kg (RAT)

Sheet 2 of 3
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6. Storage Compatibility Group:

a. 1.3 - When exposed to detonation hazard at more than interline distance.

b. 1.1 - When exposed to detonatiOn hazard at less than interline distance.

7. Sensitivity (Comparison Values)

Electrostatic Discharge, Bureau of Mines apparatus

Explosive

Lead Azide
TNT
RDX
Black Powder

Joules

0.007
Confined 4.4/unconfined
). 11.03

Confined O.B/unconfined

0.06

> 12.5

,

Sheet 3 of 3



Unknown257 C (495 F)
p

HAZARDOUS COMPONENT SAFETY DATA
Date

SHEET
IARRADCOM Supol 1 to DARCOMR 3£S·17) 13 Jun 83

Matenal/Campanent/Assembly Number
116

Explosive. Tetryl Revision 0
,

Applicable DAR Safety Clause 7-104.79

SENSITIVITY
Friction Test (Apparatus & Comparison Volues)

PA Steel - Crackl es Fiber - Unaffected

Impact Test (Apparatus & Comparison Values)
PA 8 Inches

Electrostatic Discharge Test (tegar~tus t4 ~~sarifon VrOues) fi d) 0.007 Joules (through 100 rrnf ned. ou es. neon ne

HAZARDS

Fire High ,

Auto Ignition Temp 166°C (331°F) IFlash Point IIA

Decomposition Products Toxic. Avoid Inhalation and Ingestion-
Flammable Limits NA ILower Percent IUpper Percent

Explosion
High

Ex losive Temp (5 sec) 0 °
Dusts

Toxicity Moderateiy toxic by ingestion or inhalation. Contact can cause dermatitis.

In-Process Hazords Classification Class 1.1

Speciol Requirements (Continuation Sheets Authorized)

Ref Spec: MIL-T-339
Chemical Name: Trinitrophenylmethylnitramin!
8 hour time weight average - skin - 1.5 mg/m 3
15 minute short term exposure limit - skin - 3.0 mg/m
Approved packaging drawings 7548644 and 7548645*

!iW. UN Ident 110. ..
1376-00-628-3332 0208

* SHIPPING/STORAGE CLASSIFICATION OF ITEM WHEN PACKED IN
ACCORDANCE WITH APPROVED PACKING DRAWINGS

DOD Hazard Closs
1.1

DOD Compatibility Group
0

DOT Hazard Oass DOT Container Marking

Class A Explosive High Explosive - ~GEROUS

Prepared by e&~
.

R. Batson

Concurred R. W. Snook R.W.~

Safety Office
E. Oemberg ~n fA....,

ARRADCOM FORM Z9. , MAY 79 ,., / ,h~~t 1 nf 2
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1. CAUTION: EXPLOSIVES MUST BE TESTED FOR COMPATIBILITY WITH ANY MATERIAL NOT
SPECIFIED IN THE PRODUCTION-PROCUREMENT PACKAGE WITH WHICH THEY MAY COME IN
CONTACT. MATERIALS INCLUDE OTHER EXPLOSIVES, SOLVENTS, ADHESIVES, METALS,
PLASTICS, PAINTS, CLEANING COMPOUNDS, FLOOR AND TABLE COVERINGS, PACKING MATERIALS
AND OTHER SIMILAR MATERIALS, SITUATIONS AND EQUIPMENT. EXPLOSIVES INCLUDE
PROPELLANTS AND PYROTECHNICS.

2. a. Sensitivity (Comparison Values)

a. Impact PA Apparatus

Explosive

Lead Azide
TNT
RDX
Bl ack Powder

Inches

4-S
14
8
16 (10'; Point)

,

b. Electrostatic Discharge, Bureau of ~ines apparatus

Explosive

Lead Azide
TNT
RDX
Black Powder

Joules

0.007
Confined 4.4/unconfined 0.06
>11.03
Confined 0.8/unconfined~12.S

2.386 mils (60.6mm) 1.666 glcc

3. Additional Sensitivity Data

a• Impact HSO
Wei ght, Kg

2.S
S

b. Gap.Test

l. S.ll Scale
NSWC
LANL

2. Large Scale
LANL

12 Tool

0.37
0.28

(7.8mm)
(3.8!1mm)

12 B Tool

0.41

Density

1.687 glcc

l.6~4 "

c. Electrical Properties
(Dielectric Constant or Relative Permittivity)

2.0S9 (Pa O.9) 2.163 (P-l.O)
2.728 (P.-1.4) 3.097 (Pa1.6)
2.90S (P=l.S) 3.304 (P=1.7)

Shel!t 2 of 2



APPENDIX J

ADDITIONAL INFORMATION ON MATERIAL
TREATED IN THE DEACTIVATION FURNACE



· Additional Information on Material
Treated in the Deactivation Furnace

The demolition area and the deactivation furnace are used to dispose of or thermal treat
munition items. This Attachment provides the chemical composition and other pertinent data
on these materials. The metal parts remaining after thermal treatment in the deactivation
furnace are salvaged. The ash is collected and managed as hazardous waste. An analysis of
the ash is included as a table titled "Residue and Ash analysis from the Deactivation Furnace
at IAAP". Results of the analysis indicate the presence of cadmium and lead with residual
amounts of TNT and RDX. TNT and RDXoccur in concentrations which are non· reactive.

DETONATOR, M22

CUP MA1ERIAL • Aluminum
EXPLOSIVE MATERIALS:

AN No. 6 PRIMING MIX • 50mg
KClO, • 33.4 percent
lead azide • 28.3 percent
Sb,S, • 33.3 percent
caborundum • 5.0 percent

Lead Azide • l50mg
Tetryl • 70mg

DOT CLASSIFICATION· N/A

DETONATOR, M24

CUP MA1ERIAL - Aluminum
EXPLOSIVE MA1ERIALS:

AN No. 6 PRIMING MIX - 68mg
KClO, - 33.4 percent
lead azide - 28.3 percent
Sb,S, - 33.3 percent
caborundum • 5.0 percent

Lead Azide - l85mg
DOT CLASSIFICATION - N/A

DETONATOR, M17

CUP MA1ERIAL - Aluminum
EXPLOSIVE MA1ERIALS:

Lead Azide • 230mg
Tetryl • 80mg

DOT CLASSIFICATION • N/A

DETONATOR, MSS (STAB)

CUP MA1ERIAL • Aluminum Alloy
EXPLOSIVE MA1ERIALS:

NOL No. 130 MIX • l5mg
lead styphnate - 40 percent
lead azide - 20 percent
Tetracene • 5 percent
barium nitrate - 20 percent
antimony sulfide - 15 percent

Lead Azide • 51 mg
RDX - 19m9

DOT CLASSIFICATION - N/A

FUZE, GRENADE, M204A2

WEIGHT - 2.54 Oz.

EXPLOSIVE TRAIN (Primer,M42)
CUP MA1ERIAL - GuUding Metal
PA - 101 PRIMING MIX - 23mg

lead styphnate - 53 percent
antimony sulfide - 10 percent
tetracene • 5 percent
barium nitrate - 22 percent
aluminum powder - 10 percent

DOT CLASSIFICATION - A

FUZE, GRENADE, M206A2

WEIGHT - 2.54 oz.
EXPLOSIVE TRAIN (Primer,M42)
CUP MA1ERIAL • GuUding Metal



PA • 101 PRIMING MIX - 23mg
lead styphnate • 53 percent
antimony sulfide - 10 percent
tetracene • 5 percent
barium nitrate - 22 percent
aluminum powder - 10 percent

DOT CLASSIFICATION - A

FUZE, GRENADE, M213

WEIGHT - 2.75 oz.
EXPLOSIVE TRAIN (Primer,M42)
CUP MATERlAL - Guilding Metal
PA - 101 PRIMING MIX - 23mg

lead styphnate - 53 percent
antimony sulfide - 10 percent
tetracene - 5 percent
barium nitrate - 22 percent
aluminum powder· 10 percent

DOT CLASSIFICATION· A

FUZE, GRENADE, M228

WEIGHT • information not available
EXPLOSIVE TRAIN • information not
available
DOT CLASSIFICATION - C

FUZE, GRENADE, M215

WEIGHT· 2.75 oz.
EXPLOSIVE TRAIN (Primer,M42)
CUP MATERlAL - Guilding Metal
PA - 101 PRIMING MIX· 23mg

lead styphnate - 53 percent
antimony sulfide - 10 percent
tetracene - 5 percent
barium nitrate - 22 percent
aluminum powder - 10 percent

DOT CLASSIFICATION - A

BOOSTER ADAPTER, BOMB, NOSE,
M125Al

WEIGHT - information not available
EXPLOSIVE - information not available
DOT CLASSIFICATION - C

PRIMER, M61

CUP MATERIAL - Stainless steel
EXPLOSIVE MATERIALS:

NOL no. 130 Mix· 42mg
lead styphnate - 40 percent
lead azide - 20 percent
tetracene - 5 percent
barium nitrate - 20 percent
Sb2S, • 15 percent

DOT CLASSIFICATION - C

CARTRIDGE, .sO CALIBER, BALL, M2

PRIMER (FED 210) - 2.7gr
lead styphnate • 40 percent
antimony sulfide • 10 percent
barium nitrate - 45 percent·
tetracene - 5 percent

PROPELLANT (double base) . 235gr
nitroc·ellulose - 89.3 percent
sodium sulfide - 0.15 percent
calcium carbonate - 0.65 percent
nitroglycerin - 9.0 percent
diphenylamine - 0.90 percent

DOT CLASSIFICATION - C

CARTRIDGE, .sO CALIBER,
ARMOR PIERCING, M2

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent
barium nitrate - 45 percent .
tetracene • 5 percent

PROPELLANT (double base) - 235gr
nitrocellulose - 89.3 percent
sodium sulfide - 0.15 percent
calcium carbonate • 0.65 percent
nitroglycerin - 9.0 percent
diphenylamine . 0.9 percent

or PROPELLANT (single base) - 235gr .
nitrocellulose· 89.3 percent·
diphenylamine - 0.7 percent
potassium sulfate • 1.0 percent

DOT CLASSIFICATION· C



CARTRIDGE, .50 CALIBER,
TRACER,Ml

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent
barium nitrate - 45 percent
tetracene - 5 percent

PROPELLANT (single base) - 240gr
nitroCellulose - 98.3 percent
diphenylamine - 0.7 percent

. potassium sulfate - 1.0 percent
TRACER (COMP R-256) - 65gr

strontium peroxide - 26.0 percent
strontium nitrate- 33.3 percent
calcium resinate - 9.0 percent
strontium oxalate - 5.0 percent
magnesium powder - 26.7 percent

IGNITER (COMP 1-276) - 10gr
barium peroxide - 83.98 percent
zinc stearate - 1.12 percent
magnesium powder - 15.0 percent

DOT CLASSIFICATION - C

CARTRIDGE, .50 CALIBER,
INCINDIARY, Ml

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent
barium nitrate - 45 percent
tetracene - 5 percent

PROPELLANT (double base) - 235gr
nitrOcellulose - 89.3 percent
sodium sulfide - 0.15 percent
calcium carbonate - 0.65 percent
nitroglycerin - 9.0 percent
diphenylamine - 0.9 percent

INCINDIARY Mix (1M-ll) - 34gr
barium nitrate - 50 percent
magnesium - 47.5 percent
aluminum - 2.5 percent

DOT CLASSIFICATION - C

CARTRIDGE, .50 CALIBER,
TRACER, MIO

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent

. barium nitrate - 45 percent
tetracene - 5 percent

PROPELLANT (single base) - 240gr
nitroCellulose - 98.3 percent
diphenylamine - 0.7 percent

TRACER (COMP R-256) - 65gr
strontium peroxide - 26.0 percent
strontium nitrate- 33.3 percent
calcium resinate - 9.0 percent
strontium oxalate - 5.0 percent
magnesium powder - 26.7 percent

IGNITER (COMP 1-194) llgr
(composition not available)
DOT CLASSIFICATION c C

CARTRIDGE, .50 CALIBER,
TRACER, M17

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent
barium nitrate - 45 percent
tetracene - 5 percent

PROPELLANT (single base) - 225gr
nitroCellulose - 98.3 percent
diphenylamine - 0.7 percent
potassium sulfate - 1.0 percent

TRACER (COMP R-256) - 58.5gr
strontium peroxide - 26.0 percent
strontium nitrate- 33.3 percent
calcium resinate - 9.0 percent
strontium oxalate - 5.0 percent
magnesium powder - 26.7 percent

IGNITER (COMP 1-508) - 11gr
barium peroxide - 79.2 percent
zinc stearate - 0.94 percent
magnesium powder - 14.15 percent
tolurdine red toner - 0.5 percent
parlon (chlorinated rubber) - 5.66

percent
DOT CLASSIFICATION - C

CARTRIDGE, .45 CALIBER, BALL,
M1911

PRIMER (FED 210) - 2.7gr
lead styphnate - 40 percent
antimony sulfide - 10 percent
barium nitrate - 45 percent
tetracene - 5 percent



PROPELLANT (single base) • 5gr
nitrocellulose· 98.3 percent
diphenylamine • 0.7 percent
potassium sulfate • 1.0 percent

or PROPELLANT (double base) . 5gr
nitrocellulose • 82 percent
diphenylamine· 0.75 percent
potassium nitrate • 0.5 percent
nitroglycerin· 15 percent
barium nitrate • 1.5 percent
graphite • 0.25 percent

DOT CLASSIFICAnON • C

CARTRIDGE, .30 CALIBER,
ARMOR PIERCING, M2

PRIMER (FA·34) . O.60gr
lead styphnate • 37 percent
barium nitrate • 32 percent
aluminum • 7 percent
tetracene . 4 percent
antimony sulfide· 15 percent
PETN . 5 percent

or PRIMER (FA·36) • O.60gr
lead styphnate . 36 percent
barium nitrate • 29 percent
lead peroxide • 9 percent
tetracene • 3 percent
antimony sulfide • 9 percent
zirconium • 9 percent
PETN • 5 percent

PROPELLANT (double base) • 55gr
nitrocellulose • 89.3 percent
sodium sulfide . 0.15 percent
calcium carbonate· 0.65 percent
nitroglycerin· 9.0 percent
diphenylamine . 0.9 percent

or PROPELLANT (single base) . 55gr
nitrocellulose • 98.3 percent
diphenylamine· 0.7 percent
potassium sulfate . 1.0 percent

DOT CLASSIFICAnON· C

CARTRIDGE, .30 CALIBER, CARBINE,
HIGH PRESSSURE TEST, Ml8

PRIMER (FA-21O) . 2.70gr
lead styphnate . 40 percent
barium nitrate • 45 percent

tetracene • 5 percent
antimony sulfide • 10 percent

PROPELLANT (double base)· 14gr
nitrocellulose· 89.3 percent
sodium sulfide . 0.15 percent
calcium carbonate • 0.65 percent
nitroglycerin • 9.0 percent
diphenylamine • 0.9 percent

DOT CLASSIFICAnON . C

CARTRIDGE, .so CALIBER,
ARMOR PIERCING, INCINDIARY, M8

PRIMER (FED·210) • 2.7gr
lead styphnate • 40 percent
barium nitrate • 45 percent
tetracene • 5 percent
antimony sulfide • 10 percent

PROPELLANT (double base) • 235gr
nitrocellulose· 89.3 percent
sodium sulfide· 0.15 percent
calcium carbonate • 0.65 percent
nitroglycerin· 9.0 percent
diphenylamine· 0.9 percent

or PROPELLANT (single base) • 235gr
nitrocellulose· 98.3 percent
diphenylamine· 0.7 percent
potassium sulfate • 1.0

INCINDlARY OM·II) . 15.3gr
barium nitrate • 50 percent
magnesium • 47.5 percent
aluminum • 2.5 percent

or INCINDlARY (IM·161) . 11.75GR
composition not available
DOT CLASSIFICAnON . C

CARTRIDGE, .30 CALIBER,
ARMOR PIERCING, INCINDIARY, MI

PRIMER (FA·34) . O.60gr
lead styphnate • 37 percent
barium nitrate • 32 percent
aluminum· 7 percent
tetracene • 40 percent
antimony sulfide· 15 percent
PETN • 5 percent

or PRIMER (FA·36) O.60gr
lead styphnate • 36 percent
barium nitrate • 29 percent



zirconium • 9 percent
tetracene • 3 percent
lead peroxide • 9 percent
antimony sulfide • 9 percent
PETN • 5 percent

PROPELLANT (double base) . 50gr
nitrocellulose· 89.3 percent
sodium sulfide - 0.15 percent
calcium carbonate - 0.65 percent
nitroglycerin • 9.0 percent
diphenylamine· 0.9 percent

or PROPELLANT (single base) - 50gr
nitrocellulose • 98.3 percent
diphenylamine· 0.7 percent
potassium sulfate - 10

INCINDIARY (IM-ll) - 2.0gr
barium nitrate - 50 percent
magnesium - 47.5 percent
aluminum - 2.5 percent

DOT CLASSIFICATION - C

CARTRIDGE, .30 CALIBER,
TRACER,Ml

PRIMER (FA·34) - O.60gr
lead styphnate - 37 percent
barium nitrate • 32 percent
aluminum - 7 percent
tetracene • 4 percent·
antimony sulfide· 10 percent
PETN - 5 percent

or PRIMER (FA·36) - O.60gr
lead styphnate - 36 percent
barium nitrate • 29 percent
lead peroxide • 9 percent
antimony sulfide - 9 percent
tetracene • 3 percent
lead peroxide - 9 percent
PETN • 5 percent

PROPELLANT (single base) • 50gr
nitrocellulose - 98.3 percent
diphenylamine - 0.7 percent
potassium sulfate - 1.0 percent

TRACER (CaMP R-256) - 13gr
strontium peroxide - 26.7 percent
calcium resinate - 9.0 percent
magnesium powder - 26.0 percent

strontium oxalate • 5.0 percent
strontium nitrate - 33.3 percent

IGNITER (CaMP 1-276) - 3gr
barium peroxide - 83.98 percent
zinc stearate - 1.12 percent
magnesium powder· 15.0 percent

or IGNITER (COMP 1-280) • 3gr
strontium peroxide - 76.5 percent
calcium resinate - 8.5 percent
magnesium powder • 1.0 percent

DOT CLASSIFICATION . C

CARTRIDGE, .30 CALIBER,
CARBINE, TRACER, M27

PRIMER (FED 210) - 2.7gr
lead styphnate • 40 percent
barium nitrate - 45 percent
tetracene - 5 percent
antimony sulfide - 10 percent

PROPELLANT (double base) • 13gr
nitrocellulose - 89.3 percent
sodium sulfide· 0.15 percent
calcium carbonate - 0.68 percent
nitroglycerin • 9.0 percent
diphenylamine • 0.90 percent

TRACER (CaMP R·56) - 5.5gr
strontium peroxide - 26.0 percent
calcium resinate - 9.0 percent
magnesium powder· 26.7 percent
strontium oxalate· 5.0 percent
strontium nitrate· 33.3 percent

IGNITER (CaMP 1·276) - 1.0gr
barium peroxide· 83.98 percent
zinc stearate • 1.12 percent
magnesium powder - 15 percent

or IGNITER (CaMP 1·285) - 1.0gr
magnesium powder - 15 percent
T-130A (composition not available)
- 85 percent

DOT CLASSIFICATION - C



l ..

CARTRIDGE, .30 CALIBER,
TRACER, M2S

PRIMER (FA-34) - O.60gr
lead styphnate - 37 percent
barium nitrate - 32 percent
aluminum - 7 percent
tetracene - 4 percent
antimony sulfide - 15 percent
PETN - 5 percent

. or PRIMER (FA-36) - O.60gr
lead styphnate - 36 percent
barium nitrate - 29 percent
zirconium - 9 percent
tetracene - 3 percent
lead peroxide - 9 percent
antimony sulfide - 9 percent
PETN - 5 percent

PROPELLANT (double base) - 50gr
nitrocellulose - 89.3 percent
sodium sulfide - 0.15 percent
calcium carbonate - 0.65 percent
nitroglycerin - 9.0 percent
diphenylamine - 0.9 percent

or PROPELLANT (single base) - 50gr
nitrocellulose - 98.3 percent
diphenylamine - 0.7 percent
potassium sulfate - 1.0 percent

TRACER (COMP R-321) - 6.0gr
polyvinyl chloride - 16 percent
strontium nitrate- 52 percent
magnesium powder - 26 percent
(chlorinated rubber) - 6 percent

or TRACER (COMP R-284) - 6gr
polyvinyl chloride - 17 percent
strontium nitrate - 55 percent
magnesium powder - 28 percent

IGNITER (COMP 1-136) - 1.0gr
strontium peroxide - 90 percent
calcium resinate - 10 percent

SUB-IGNITER (R-200) - O.60gr
lead dioxide ~ 3.4 percent
magnesium powder - 21.55 percent
strontium peroxide - 65.65 percent
calcium resinate - 6.0 percent
barium peroxide - 3.4 percent

or SUB-IGNITER (1-280) - 2.60gr
strontium peroxide - 76.5 percent
calcium resinate - 8.5 percent
magnesium powder - 15 percent

DOT CLASSIFICATION - C



RESIDUE AND ASH ANALYSES FROM THE DEACTIVATION
FURNACE AT IAAP

Sampling Date: 17 October 1983
Quantities expressed in mg/l

EP Toxicity Contaminats Residue From Ash from Ash from Maximum Toxicity
Plus TNT and RDX Dumpster Bucket Baghouse . Cyclone Contaminant Limit

.

Arsenic 0 0 0 5mg/1

Barium 0.16 0.36 0.075 100 mgl1

Cadmium 11.9 . 502.5 0.045 1mgl1

Chromium 0.01 0.015 0.01 5 mgl1

Lead 0.26 ·100.4 0.13 5 mgl1

Mercury 0 0 0 0.2 mgl1

Selenium 0 0 0 1 mgl1
.

Silver 0 0 0 5 mgl1

TNT 0 11.5 0 -_..

RDX 0 2.59 0 -_..



APPENDIX K

PROCEDURES FOR THE MINIMIZATION/
PREVENTION OF LYME DISEASE



K.l PREVENTION PROCEDURES

To minimize/prevent the occurrence of Lyme disease, the following protocols have been
developed, and shall normally be used on a case-by-case basis by all JAYCOR field personnel
working in, or near, areas of high grass (defined here as reaching past the ankle) or in brush
(defined as any area where the leaves of trees or shrubs are present at heights between six inches
and eight feet), and as specified in each site-specific HASP.

• Wear light-colored clothes and underclothes to help you see ticks easier; look for a
"freckle that moves."

• If you have any contact with grass or brush, wear coveralls taped at the ankles and
wrists.

• Spray your clothing and coverall with "Permanone"l a commercially-available tick
pesticide (Safely Tech Co. 904-282-1200) containing permethrin (avoid inhaling
the vapors). DO NOT USE PERMANONE DIRECTLY ON SKIN. Currently
available insect repellents for application the skin ("Off!," "Deep Woods," and
others), contain N,N-diethyl-m-toluamide, commonly called DEET.2 Repellents
containing less than 50% DEET can be used directly on the skin; formulations
containing high concentrations ofDEET should be used sparingly, if at all, on the
skin, but can be used on outer clothing alone or together withPermanone. Be sure
to apply any tick repellent to the shoe tops, socks, and pants cuffs, the areas most
accessible to ticks. Prior to use of either repellent, personnel must read any
literature accompanying the sprays, and follow all directions.

• After use, remove, wash (at high temperature), and dry clothing worn under
Tyveks.

• Immediately after site work, check yourself and other team members for ticks that
may have crawled on your clothes and skin several hours prior to biting.

• Remove attached ticks with fine tweezers by gently, repeatedly, and patiently
tugging at the point where their mouth pans entered the skin. Pull the tick straight
out; do not jerk, twist, or burn the tick off since the head may remain embedded.
DO NOT GRASP OR SQUEEZE THE TICK BY ITS BODY BECAUSE THIS
MAY FORCE ANY FLUID FROM THE TICK INTO THE PERSON'S BODY.
After removal, disinfect the bite with rubbing alcohol, povidone iodine (Betadine),
or other disinfectant contained in the first aid kit.

• Capture any tick you find on your clothes and/or skin for examination by medical
personnel. If the tick is still alive, but it in a small jar with a moist paper towel,

Pennanone. actually I pesticide rather than a repellant.. is an aerosol spray; nonstaining. nearly odorless. and resistant
to degradation by light., hea~ or inunersion water. The chemical ingredient. pennethrin. is toxic to the nervous system
of insects, but is poorly absorbed by hwnans and then rapidly inactivated by ester hydrolysis. Objective signs of skin
toxicicy such as edema. erylhem, and rash have been common., but reponed; adverse systemic effects have not been
reported.

2 DEET repels ticks. but does not kill them. It is absorbed through the skin into the systemic circulation. Toxic and
allergic reactions have been reponed. DEET has -been associated with blistery eruptions in the antecubital fossa (uea
below and in front of the elbow) and contact urticuia (eruption of hives characterized by severe itching). Toxic
encephalopathy has occurred with excessive or prolonged use. especially in children. It is imponant to note that these
symptoms ~ rare and have occurred only at high concentrations and after repelted use.
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screw on the cover, and put it in the refrigerator. If the tick is dead, preserve it in a
small jar of alcohol for identification in case symptoms develop later. (At a
minimum and if time/supplies are limited, affix any tick to a piece of paper with
clear tape, or place itin a tightly-sealed jar in the refrigerator.) DO NOT HANDLE
TICKS; SPIROCHETES CAN ENTER TIlE BODY TIIROUGH BREAKS IN
TIlE SKIN.

• Contact John Labadie at JAYCOR, who will in turn contact Dr. Fine (Washington
Occupational Health) for a recommendation of performing a Lyme titer (test).

• Whether you detect a tick bite or not, check your skin (and especially the bite area,
if detected) for at least four weeks after you work in a Lyme-suspect area, to see if a
rash develops.

• Report all tick bites and work in Lyme-suspect areas on your monthly
incident/exposure report.

K.2 SYMPTOMS OF LYME DISEASE

•
•

•

•

•

•

•

The routine screening of nonsymptomatic individuals is considered inappropriate.
All potentially-exposed individuals should be advised to wear impervious clothing,
use insect repellent, and examine their skin for ticks. Any tick found should be
removed (see procedures previously summarized) and kept for later identification.
All individuals should be alerted to, and made aware of, the signs and symptoms of
Lyme disease. Any individual who manifests symptoms suggesting this disease
should be advised to seek medical attention at once.
The signs and symptoms of acute Lyme disease are:

An expending red ring, beginning at the point of the bite, which may exceed
six-inches in diameter;
Localized burning sensation rather than an itching;
Subsequent rings may appear inside the original ring; and,
Symptoms generally appearing three days to three weeks after the bite.

Flu-like symptoms lasting three to five days include:
Fever of IOQ..!03°F;
Headache;
Sore throat;
Nausea and vomiting; and,
Backache.

A Lyme disease titer (test) should be done only when symptoms suggest disease
and then using the protocol recommended by the Center for Disease Control.
The use of prophylactic antibiotics is not recommended, appropriate. or indicated.

K.3 GENERAL OVERVIEW OF LYME DISEASE

Lyme disease is the geographically-derived medical term for the multisystem inflammatory
disorder communicated by the deer tick or Ixodes dammjnj (and two closely-related species. i.e.,
I,l2acificus and possibly I.scal2ularis), also known as the ear tick in midwestern states. Of the 800
species of ticks worldwide. only a dozen or so varieties exist in the Washington, DC, Virginia, and
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Maryland areas; unfortunately, one of thee ticks is the deer tick. I.dammjnj is prevalent in the
midwest and northeast as far south as Virginia, with I.scapularis common in the south and
southwest, and I.pacjfius dominant on the west coast. One further arthropod, the Lone Star Tick,
Ambylomma americanum. was identified in New Jersey as a vector of Lyme disease, and the wide
distribution of this tick iii the south suggests that the disease will spread to locations beyond the
range of its recognized Ixodes-species vectors.

Originating in New England around 1975 (Lyme cr, where 39 children and 12 adultS were
afflicted), reports now confmn cases of the disease in 32 states, including the Washington, DC
metropolitan area and as far west as California and Oregon.

The deer tick has a two-or three-year life cycle (Figure K-l), but the nymph stage in tlie
second year is when the disease is most often transmitted. To stay alive, the nymph must take a
blood meal from three separate hosts. In most cases, the tick is attracted to whitetail deer, white-.
footed mice, and birds. Researchers believe that the tick does not originate the disease, but rather
picks it up when it alights on the white-footed mouse, and passes the disease onto the animal or
person from whom it takes the next blood meal. The disease is actually caused by bacteria
(spirochete) known as Borrelia bure;dorferi.

• E\llIO............

Figure K·l. The Life Cycle of Ixodes dammini

The schematic view of the life cycle of I.dammini, as shown in Figure K-I, helps in
understanding why Lyme disease primarily presents itself clinically in midsummer. The tick
deposits its eggs in the winter and early spring, with the larvae emerging and feeding in the late
summer. Its blood meal is obtained from the mouse that is the prime reservoir of the Lyme disease
agent. The next immature stage of the tick, the nymph, appears the following spring. This stage
carries a complement of the disease-causing agent, ready to be transmitted to the nymph's own
blood meal source, whether a mouse or a human. The nymphs become adults in the late fall and
select deer as their final host and providers of a blood meal. After being inseminated while on
these deer, the engorged female ticks drop to the ground, discharging their eggs, thus completing
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Personal hygiene is important when venturing outdoors, particularly from early spring to
early October. Some of the basics associated with Lyme disease avoidance include:

• Avoid going barefoot except in the water at the beach; even then, avoid venturing
into brushy areas unless your legs, feet, and arms are completely covered;

• Around rural and suburban gardens, wear long socks and pull them over the bottom
of the pants leg;

• Wear light-colored clothing if at all possible, because it will be easier to detect ticks.

• When hicking through brush or in the woods, wear long pants with the tops of the
socks pulled over the bottom of the pants, long-sleeve shirts, and perhaps a hat or
cap.

• Check all parts of the body, especially the head and hair. If you encounter a tick,
take a sturdy pair of tweezers, grip the tick with the prongs where the mouth parts
of the tick enter the skin and pull gently, but ftrmly and repeatedly, until it releases
its hold. Do not pull the other end of the tick because you will force any fluid from
the tick into the person's body. The barbed mouthparts of the tick will not let go
easily, so take your time and be patient. If the tick is still alive, place in a small jar
with a moist paper towel, screw on the cover and refrigerate. If the tick is dead,
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preserve it in a small jar of alcohol for identification if symptoms develop later.
After removal, disinfect the bite with rubbing alcohol, povidone iodine (Betadine),
or other disinfectant.

• Whether or not a tick bite is detected, check your skin (especially the bite area, if
one is detected) for at least four weeks after working in a Lyme-suspect area, to see
if a rash develops.
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APPENDIX L
OCCO'l'ATIONAL EXPOSURE LIMIT VALUES

IONIZATION
m1!:!!l CONTAMINANT GUIDELINES' !'OIWl'IAL'

lAAP-1 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1. 5 mg/m' n/a
Xylene TLV= 100 ppm 8.56

IDLH= 10, 000 ppm
TCEA' TLV= 350 PPM 11.25

lOLH= 1,000 ppm
Toluene TLV= 100 ppm 8.82

IDLH= 2, 000 ppm
MEK' TLV= 200 ppm 9.53

IDLH= 3, 000 ppm
Chromium TLV= 0.5 mg/m' n/a

IDLH= 500 mg/m'

lAAP-2 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg /m' n/a
Xylene TLV= 100 ppm 8.56

lOLH= 10,000 ppm
Toluene TLV= 100 ppm 8.82

IDLH= 2,000 ppm

lAAP-3 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Xylene. TLV= 100 ppm 8.56

lOLH= 10,000 ppm
Toluene TLV= 100 ppm 8.82

IDLH= 2, 000 ppm

lAAP-4 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

lAAP-5 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Lead TLV= 0.15 mg/m' n/a

lOLH= variable

lAAP-6 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

lAAP-7 RDX TLV= 1. 5 mg/m' n/a
Lead TLV= 0.15 mg/m' n/a

IDLH= variable



IONIZATION
SWMU CONTAMINANT GUIDELINES' l'O'IDlTIAL'

IAAP-B TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

IAAP-9 TNT TLV= 0.5 mg/m' n/a

IAAP-10 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Xylene TLV= 100 ppm 8.56

IDLH= 10,000 ppm
TCEA' TLV= 350 PPM 11. 25

IDLH= 1,000 ppm

IAAP-ll TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1. 5 mg/m' n/a
HMX n/a n/a
2,4-DNT TLV= 1.5 mg/m' n/a
2,6-DNT n/a n/a
1,3,5-TNB n/a
Cadmium TLV= 0.05 mg/m' n/a

IDLH= 40 mg/m'
Chromium TLV= 0.5 mg/m' n/a

IDLH= 500 mg/m' n/a
Copper TLV= 1 mg/m' n/a
Lead TLV= 0.15 mg/m' n/a

IDLH= variable
Xylene TLV= 100 ppm B. .56

IDLH= 10,000 ppm
TCEA' TLV= 350 PPM 11. 25

IDLH= 1,000 ppm

IAAP-12 Barium TLV= 0.5 mg/m'
TNT TLV= 0.5 mg/m'
RDX TLV= 1.5 mg/m'

IAAP-13 TNT TLV= 0.5 mg/m'

IAAP-14 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

IAAP-15 Copper TLV= 1 mg/m' n/a
Zinc TLV= 5 mg/m' n/a

IAAP-16 TNT TLV= 0.5 mg/m' n/a
Barium TLV= 0.5 mg/m' n/a

IDLH= 250 mg/m'



IONIZATION

~ CONTAMINANT GUIDELINES' PO'IENnAL'

lAAP-17 Lindane TLV= 0.5 mg/m' n/a
lOLH=l,OOO mg/m'

Heptachlor TLV= 0.5 mg/m' n/a
lOLH= 100 mg/m'

DDT TLV= 1 mg/m' n/a
IDLH= ALARA

Strychine TLV= 0.15 mg/m' n/a
lOLH= 3 mg/m'

2,4,5-T TLV= 10 mg/m' n/a

lAAP-18 TNT TLV= 0.5 mg/m'

lAAP-19 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

lAAP-20 Municipal
Waste n/a n/a

lAAP-21 TNT TLV= 0.5 mg/m'

lAAP-22 Unidentified
Waste Oil n/a n/a

lAAP-23 TNT TLV= 0.5 mg/m'

lAAP-24 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

lAAP-25 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Chromium TLV= 0.5 mg/m' n/a

lOLH= 500 mg/m'
Xylene TLV= 100 ppm 8.56

lOLH= 10,000 ppm
Toluene TLV= 100 ppm. 8.82

lOLH= 2,000 ppm
TCEA' TLV= 350 PPM 11.25

lOLH= 1,000 ppm

lAAP-26 Sewage Sludge n/a n/a

lAAP-27 Fly Ash n/a n/a

lAAP-28 Construction
Debris n/a n/a

lAAP-29 Sewage Sludge n/a n/a



IONIZATION
SWMU CONTAMINANT GUIDELINES' PO'IENI'IAL'

IAAP-30 TNT TLV= 0.5 mg/m'

IAAP-31 Pentachloro-
phenol TLV= 0.5 mg/m' n/a

IDLH= 150 mg/m'

IAAP-32 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

IAAP-33 Chromium TLV= 0.5 mg/m' n/a
IDLH= 500 mg/m'

IAAP-34 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a

IAAP-35 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Chromium TLV= 0.5 mg/m' n/a

IDLH= 500 mg/m'

IAAP-36 Lead TLV= 0.15 mg/m' n/a
IDLH= variable

lAAP-37 TNT TLV= 0.5 mg/m' n/a
RDX TLV= 1.5 mg/m' n/a
Chromium TLV= 0.5 mg/m' n/a

IDLH= 500 mg/m'

IAAP-38 Sanitary
Wastewater n/a n/a

IAAP-39 Xylene TLV= 100 ppm 8.56
IDLH= 10,000 ppm

TCEA' TLV= 350 PPM 11.25
IDLH= 1,000 ppm

Toluene TLV= 100 ppm 8.82
IDLH= 2,000 ppm

MEK' TLV= 200 ppm 9.53
IDLH= 3,000 ppm

IAAP-40 PCB TLV= 1 mg/m' - 42% Cl
.5 mg/m' - 54% Cl

IDLH= 10 mg/m' - 42% Cl
5 mg/m' - 54% Cl

IAAP-41 sulfates and
chloride salts n/a n/a

i IAAP-42 Coal n/a n/a, .



IONIZATION
2!1!:lli CONTAMINANT GUIDELINES' PO'IENTIAII

IAAP-43 Cadmium TLV= 0.05 mg/m' n/a
IDLH= 40 mg/m'

Chromium TLV= 0.5 mg/m' n/a
IDLH= 500 mg/m' n/a

Copper TLV= 1 mg/m' n/a
Lead TLV= 0.15 mg/m' n/a

IDLH= variable

1 Guidelines:

a. TLV = Threshold Limit Value/Time Weighted Average (TLV/TWA).
The value of a product a person can be exposed to repeatedly
during ,an 8 hour day/40 hour week with no toxic effects.

b. IDLH/Toxic Atmoshere = A toxic atmosphere which poses immediat'e
danger to life and health (lOLH)

c. Solids are rated as mg/m) for dust particles which might be
inhaled. If dust is visible in the air, a respirator must be
worn.

2 Ionization Potential - Used to set HNU approximate gain settings,
See Appendix L, "User's Manual to the Photoionization Detector
(RNUl. II

3 TCEA: 1,1,1 - Trichloroethane

4 MEK: Methyl Ethyl Ketone
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APPENDIX M
ELECTRICAL SAFETY

Guidance for Electrical Safety appears in the USACE Safety and Health Requirements
Manual (EM-385-1-1), Section IS, Electtical Wirjn~ and Apparatus. Some equipment at the IAAP
site uses electticity as the power source. Only equipment designed and installed in compliance
with the National Electrical Code [Fire Code #70 (1985) National Fire Prevention Association
(NFPA), Quincy, MA 02269] may be used on site. Maintaining field equipment requires exposure
to electtical hazards that may result in shock or death unless safe practices are sttictly fol1owed.
When working with electricity, it must always be assumed that there is sufficient voliage and
current present to cause injUty.

No work wil1 be performed on any energized electtical circuits. Electtical circuits wil1 be
de-energized by opening the circuit breaker or disconnect switch feeding them. After the circuit
has been de-energized it shall be tested with a voltage tester to make sure that there is no voltage
present. Before work starts on the circuit, the disconnect switch or circuit breaker shall be locked
in the open position with the. worker's safety lock. A warning tag shall be attached to the switch or
breaker with the worker's name on it.

When work is performed on electtical equipment, the motor disconnect switch or circuit
breaker to that equipment shall be locked in the open position with the worker's safety lock. A
warning tag shall be attached to the switch or breaker with the worker's name on it. Before work
starts on the equipment the worker shall attempt to operate the equipment to make sure that it is
inoperative.

GENERAL
1. All electrical wiring and equipment shall be a type listed by UL, Factory Mutual

Engineering Corporation, or another reco~nized test or Ijstin~ Uent for the specific.
application.

2. All installations shall comply with the National Electtical Safety Code (NESC), National
Electtical Code (NEC), or United States Coast Guard regulations.

3. Live parts of wiring or equipment shall be guarded to protect all persons or objects from
harm.

4. Electtic wire or flexible cord passing through work areas· shall be covered or elevated to
protect it from damage by foot traffic, vehicles, sharp comers, projections, or pinching.

5. Before work is begun the person in charge shall ascertain by inquiry, direct observation, or
. by instruments, whether any part of an electric power circuit, exposed or concealed, is so
located that the performance of the work may bring any person, tool, or machine into
physical contact therewith. Whenever possible, all equipment as wel1 as circuits to be
worked on shall be de-energized before work is started and personnel protected by
clearance procedures and grounding.

6. Temporary power lines, switch boxes, receptacle boxes, metal cabinets, and enclosures
around equipment shall be marked to indicate the maximum operating voltage.

7. All circuits shall be protected against overload.
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8. Suitable barriers or other means shall be provided to ensure that the work space for
electrical equipment shall not be used as a passageway when energized parts of electrical
equipment are exposed.

9. No over-current device or other disconnect shall be placed in any permanently grounded
conductor. except where the device simultaneously opens all conductors of the circuit.

10. Attachment plugs or other connectors supplying equipment at more than 300 volts shall be
skirted or otherwise designed so that arcs will be confined. .

II. Attachment plugs for use in work areas shall be constructed SO that they will endure rough
use and be equipped with a cord grip to prevent strain on the terminal screws.

12. Flexible cord shall be used only in continuous lengths without splice. except molded or
vulcanized splices may be used when made by a qualified electrician. The insulation shall
be equal to the cable being spliced, and wire connections will.be soldered. .

13. Patched. oil soaked. and wom or frayed electric cords or cables shall not be used.

14. Portable hand lamps shall be of the molded composition or other type approved for the
purpose. Metal-shell. paper-lined lamp holders shall not be used. Hand lamps shall be
equipped with a handle and a substantial guard over the bulb that is attached to the lamp
holder of the handle.

15. Extension cords or cables shall not be fastened with staples. hung from nails, or suspended
by bare wire.

16. Disconnecting boxes shall be securely fastened to the surface and fined with covers.

17. Splices in trailing cable shall be mechanically strong and insulated to retain the mechanical
and dielectric strength of the original cable.

18. Plugs and rec<aJtacles shall be kept out of water unless of an approved submersible OOJe.

DISCONNECT AND OVER-CURRENT PROTECTION

I. Switches. fuses and automatic circuit breakers shall be marked. labeled. or arranged for
ready identification of circuits or equipment supplied through them.

2. Switches will be of the enclosed safety type. with enclosures grounded. and installed to
minimize the danger of accidental operation.

3. Fuse cabinets shall have close-fitting doors that can be locked.

4. Switches shall be provided with a means for locking in the off-position during maintenance
periods.

5. Fuses and circuit breakers shall be of the proper rating for the circuit protected.

6. A readily-accessible. manually operated switch shall be provided for each incoming service
or supply circuit.

7. Switches. circuit breakers, fuse panels. and motor controllers in wet locations or outside
shall be in a weatherproof enclosure or cabinet.

8. Disconnecting means shall be located or shielded so persons will not be injured when the
disconnect is operated.
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9. Over-current protection devices must be readily accessjble. clearly labeled. not exposed to
pbysical dama~. and not placed in the vicinity of easily i~itable materials.

GROUNDING

1. Portable and semi portable electrical tools and equipment shall be grounded by a
multiconductor cord having an identified grounding conductor and a multicontact polarized
plug-in receptacle.

2. Semi portable equipment, floodlightS. and work lights shall be grounded. The protective
ground of such equipment should be maintained during moving unless supply circuits are
de-energized.

3. Tools protected by an approved system of double insulation, or its equivalent, need not be
grounded. Double insulated tools shall be distinctly marked and listed by UL or FM.

TEMPORARY WIRING

1. Temporary wiring shall be guarded, buried. or isolated by elevation to prevent accidental
contact by workers or equipment.

2. Vertical clearance above walkways shall not be less than 10 feet for circuits carrying 600
volts or less.

3. Wires with non rated weatherproof insulation shall not be enclosed in metal raceways or
used for wiring in tanks, penstocks, and tunnels. Receptacles used in damp or wet
locations shaH be approved for the pUTJlose. Where a receptacle is installed outdoors
(outdoors is considered a wet location) it shall be contained in a weather,proof enclosure.
the inteeDty of which js not affected when an attachment plu& is inserted.

4. Wires shall be insulated from their supports.

5. AHtemwrtiQ' Ii&htin& strin&s jn outdoor or wet locations sllch as runnels. culverts. yalve
pits. outlets. floatin& plant. etc.. shaH consist of lamp sockets and connection plu&s
permanently molded to the hard service cord insulation.

6. . Flexible cord sets shaH be listed by UL or anOlher reco~ized Iistin& a&ent. Flexible cord
sets used on construction sites shall contain the number of conductors required for the
service plus an equipment ground wire. The cords shall be hard usage or extra hard usage
as specified in the NEC. Approved cords may be identified by the word "outdoor" or by
the letters "WA" on the jacket. .

7 . Bulbs attached to the temPorary li&htin& strin&s and extension cords shall be protected by
wire &Yards or equivalent unless deeply recessed in a reflector. Temporary li&hts shall nOl
be suspended by their electric wjre unless cord and U&hts are desilmed for this suspensjon.

8. Exposed empty light sockets and broken bulbs shall not be permitted.

9. Temporary electrical distribution systems and devices shall be checked and accepted for
polarity, ground continuity, and ground resistance prior to use and after modification.

684·0152191 M·3



APPENDIX N

BACK STRAIN, HEAT STROKE, & SNAKE/INSECT BITES



APPENDIX N
BACK STRAIN, HEAT STRESS, & SNAKE BITE

BACK STRAIN AND INJURY

Many types of objects are handled during nonnal operation and maintenance of sites. Care
should be taken in handling heavy or bulky items because they are the cause of a considerable
number of accidents. Strained or injured backs can be prevented by using proper lifting
techniques. The fwldarnentals for properly lifting materials are as follows:

o The size, shape, and weight of the object to be lifted must be considered. A worker
shall not lift more than one person can handle comfortably.

o The feet shall be placed far enough apart for good balance and stability. The
footing shall be solid.

o The worker shall get as close to the load as possible. The legs shall be bent at the
knees.

o The back shall be kept as straight as possible.

o The object shall be gripped fInnly.

o To lift the object, the legs are straightened from their bend.

o A worker shall never carry a load that cannot be seen over or around.

o When putting an object down, the stance and position are identical to that for lifting;
the legs are bent at the knees and the object is lowered.

When two or more workers are required to handle an object, coordinating is essential to
ensure that load isunifonnly lifted and that the weight is equally divided between the persons
carrying the load. When carrying the object, each worker, if possible shall face the direction in
which the object is being carried. In handling bulky or heavy items, the following guidelines shall
be followed to avoid injury to the hands and fIngers:

o A fInn grip on the object is essential.

o The hands and object shall be free of oil, grease, or water which might prevent a
fInn grip.

o The item shall be inspected for metal slivers, jagged edges, burrs, and rough or
slippery surfaces.

o Gloves shall be used when necessary.

o The fingers shall be kept away from any points that may cause the fingers to be
pinched or crushed, especially when setting the object down.
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HEAT STRESS

Introduction

Stress can significantly contribute to accidents or harm workers in other ways. The tenn
stress denotes the physical (gravity, mechanical force, heat, cold, pathogen, injury) and
psychological (fear, anxiety, crises, joy) forces that are experienced by individuals.

The body's response to stress occurs in the following stages:

.• Alarm reactjon in which the body recognizes the stress or and the pituitarY-adreno
cortical system responds by increasing the heart rate and blood sugar level, decreasing
digestive activity, and dilating the pupils;

• Adaptjye staie in which the body repairs effects of stimulation and the stress
symptoms disappear.

• Exhaustjon staie in which the body can no longer adapt to stress and individual may
develop emotional disturbances, and cardiovascular and renal diseases.

Heat Stress

Heat stress is usually a result of protective clothing decreasing natural body ventilation,
although it may occur at any time work is being perfonned at elevated temperatures.

If the body's physiological processes fail to maintain a nonnal body temperature because of
excessive heat, a number of physical reactions can occur ranging from mild (such as fatigue,
irritability, anxiety, and decreased concentration, dexterity, or movement) to fatal. Because heat
stress is one of the most common and potentially serious illnesses at hazardous waste sites, regular
monitoring and other preventive measures are vital.

Site workers must learn to recognize and treat various fonns of heat stress. The best
approach is preventive heat stress management In general:

• Have workers drink 16 oz. of water before beginning work, such as in the morning
or after lunch. Provide disposable 4 oz. cups, and water that is maintained at 50
60° F. Urge workers to drink I-2 cups of water every 20 minutes, for a total of 1-2
gallons per day. Provide a cool, preferably air-conditioned area for rest breaks.
Discourage the use of alcohol in non working hours, and discourage the intake of
coffee during working hours. Monitor for signs of heat stress. .

• Acclimate workers to site work conditions by slowly increasing workloads, i.e., do
not begin site work activities with extremely demanding activities.

• Provide cooling devices to aid natural body ventilation. These devices; however,
add weight and their use should be balanced against worker efficiency. An example
of a cooling aid is long cotton underwear, which acts as a wick to help absorb
moisture and protect the skin from direct content with heat-absorbing protective
clothing.

• Install mobile showers or hose-down facilities to reduce body temperature and cool
protective clothing.
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• In hot weather, conduct field activities in the early morning or evening.

• Ensure that adequate shelter is available to protect personnel against heat, as well as
cold rain, snow,etc., which can decrease physical efficiency and increase the
probability of both heat and cold Stress. If possible, set up the command post in the
shade.

• In hot weather, rotate shifts of workers wearing impervious clothing.

• . Good hygienic standards must be maintained by frequent changes of clothing and·
showering. Clothing should be pennitted to dry during rest periods. Persons who
notice skin problems should immediately consult medical personnel.

Heat Stroke

Heat stroke is an acute and dangerous reaction to heat stress caused by a failure the of heat
regulating mechanism of the body. The individual's temperature control system that causes
sweating stops working correctly. Body temperature rises so high that brain damage and death
will result if the person is not cooled quickly.

• SymptQms: Red, hQt, dry skin, althQugh the persQn may have been sweating
earlier; nausea; dizziness; cQnfusion; extremely high body temperature, rapid
respiratQry and pulse rate; unconsciQusness Qr coma.

• Treatment: Cool the victim quickly. If the body temperature is nQt brought down
fast, pennanent brain damage Qr death will result. SQak the victim in cool, but nQt
CQld water, sponge the body with cool water or PQur water Qn the body to reduce
the temperature to a safe level (l02° F). Observe the victim and obtain medical
help. Do nQt give coffee, tea, or alcQholic beverages tQ the victim.

Heat Exhaustion

Heat exhaustiQn is a state of very definite weakness or exhaustiQn caused by the loss of
fluids from the body. This conditiQn is much less dangerQus than heat stroke, but it nonetheless
must be treated.

• Symptoms: Pale, clammy, moist skin; prQfuse perspiration; and, extreme weakness.
Body temperature is nQnnal, pulse is weak and rapid, and breathing is shallow. The
person may have a headaChe, may VQmit, and may be dizzy.

• Treatment: RemQve the person tQ a cool, air-cQnditioned place, loosen clothing, place
in a head-IQw positiQn, and prQvide bed rest. Consult physician, especially in severe
cases. The nQnnal thirst mechanism is not sensitive enough to ensure body fluid
replacement. Have patient drink 1-2 cups water immediately and every 20 minutes
thereafter, until symptQms subside. Total water consumption shQuld be about 1-2
gallQns per day.

Heat Cramps

Heat cramps are caused by perspiration that is not balanced by adequate fluid intake. Heat
cramps are often the first sign of a cQnditiQn that can lead tQ heat stroke.
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• Symptoms: Acute painful spasms of voluntary muscles; e.g., abdomen and
extremities.

• Treaunent: Remove victim to a cool area and loosen clothing. Have patient drink 1
2 cups water immediately, and every 20 minutes thereafter, until symptoms
subside. Total water consumption should be 1-2 gallons per day. Consult
physician.

Heat Rash

. Heat rash is caused by continuous exposure to heat and humid air and is aggravated by
chafing clothes. The condition decreases ability to tolerate heal.

• SymPtoms: Mild red rash, especially in areas of the body in contact with protective
gear.

• Treatment: Decrease amount of time in protective gear, and provide powder to help
absorb moisture and decrease chafmg. .

Heat Stress Monitoring and Work Cycle Management

For strenuous field activities that are a part of on going site work activities in hot weather,
the following procedures may be used to monitor the body's physiological response to heat, and to
manage the work cycle, even if workers are not wearing impervious clothing. The following
procedures are to be instituted when the temperature exceeds 70° F.

• Measure Heart Rate <HR.>. Heart rate should be measured by the radial pulse for 30
seconds as early as possible in the resting period. The HR, at the beginning of the
rest period should not exceed 110 beats/minute. If the HR is higher, the next work
period should be shonened by 33%, while the length of the rest period stays the
same. If the pulse rate still exceeds 110 beats/minute at the beginning of the next
rest period, the following work cycle should be funher shonened by 33%. The
procedure is continued until the rate is maintained below 110 beats/minute.
Measure Body Temperature, Body temperature should be measured orally with a
clinical thennometer as early as possible in the resting period. Oral temperature
(On at the beginning of the rest period should not exceed 99.6° F. If it does, the
next work period should be shonened by 33%, while the length of the rest period
stays the same. If the OT exceeds 99.6° F at the beginning of the next rest period,
the following work period should be funher shonened by 33%. The procedure is
continued until the body temperature is maintained below 99.6° F.
Manage WorklRest Schedule. The following work!rest schedule shall be used as a
guideline:

" 684-0\52/9\
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Calculate the adjusted temperature: T(adjusted) = T(actual) + (13 0 fraction sunshine)

Measure the air temperature with standard thermometer. Estimate fraction
of sunshine by judging what percent the sun is out (100% sunshine = no
cloud cover = 1.0; 50% sunshine = 50% cloud cover = 0.5; 0% sunshine
= ful1 cloud cover = 0.0).

Reduce or increase the work cycle according to the guidelines under heart
rate and body temperature.

SNAKE BITE

o Poisonous snakes may frequent remote grassy or brushy areas on the IAAP site. Sampling
locations also lie in these areas. Site workers and managers must be aware of the danger
and take proper precautions.

o Snakes prefer cooler, shaded places that offer protection from the direct rays of the sun.
Generally snakes will not strike unless provoked or disturbed.

o General precautions:
Do not reach under logs, rocks, boxes, or pieces of equipment; look first to see
what is underneath, or turn it over with a stick or lever.
Do not reach or step into brush piles, grass clumps, or stream bank areas. Check
first.
If confronted by a snake, do not approach it. Move away. The snake wil1 usually
leave when it senses your presence.
Wear boots, gloves, and long trousers when working in remote grassy areas or in
areas where snakes are known to be present.

Treatment

o If a snake bite occurs, keep the victim calm (preferably seated or prone).

o Apply ice to the wound site.

o Immobilize the afflicted limb.

o Treat for shock.

o Do not apply a tourniquet or cut into the snake bite area.

o Seek medical attention immediately. Snake bites are seldom fatal given prompt and proper
medical care.

o Do not waste time trying to kill the snake.

INSECT BITES & STINGS

As a rule, insect bites and bee stings only cause temporary pain and discomfort. Prompt
relief can usual1y be achieved by applying a paste made from a few drops of water and a
tablespoon of bicarbonate of soda, or by applying a wet dressing of witch hazel or Epsom salts. If
this does not relieve the discomfort, an antihistamine cream or ointment may be applied.
Generally, severe reactions occur quickly and demand immediate medical attention.

684·0152191 N-5



Severe reactions to bites and stings include the following:

• Difficulty breathing;

• A swollen face;

• Severe nausea;

• Vomiting;

• Diarrhea; and
• Possibly uncon·sciousness.
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MARY KNOWLES ROBERTSON

SUMMARY OF QUALIFICATIONS

Project Manager with 12 years of experience in the field of environmental
monitoring and assessment. Skilled in managing technical staff, problem analysis,
and site assessment and characterization. Superior written and oral
communication skills.

PROFESSIONAL EXPERIENCE

JAYCOR Environmental Services Division
July 1991 - Present
Alexandria, Virginia

Senior Environmental Analyst
Manage a large-scale RlIFS project for the US. Army Toxic and Hazardous Materials Agency
(USATHAMA). Project Management, control, and oversight of all office and field activities,
including program planning, scheduling, mobilization, and subcontractor management.

ECOLOGY AND ENVIRONMENT, INC.
July 1987 to July 1991
Overland Park, Kansas

Assistant Field Investigation Team Manager
Oversaw technical staff of 24 scientists conducting environmental assessments of potential
hazardous wastes sites in 4-state area under the U.S. Environmental Protection Agency CERCLA
and RCRA regu1atory programs. Assigned field projects, served as consultant for site-specific
concerns, monitored progress of ongoing projects, and conducted peer review of all reports
prepared by technical staff. Reported directly to FIT Manager on project status. Coordinated
FIT activities with EPA contacts and site representatives.

Project Manager
Supervised field activities and handled all administrative tasks associated with preliminary
assessments and site investigations. Designed sampling schemes, prepared work plans, and
conducted field sampling in all environmental matrices. Acquired, collated, and interpreted all
data required to accurately characterize site conditions, and prepared comprehensive final
reports for submittal to EPA that detailed findings and imparted appropriate recommendations
for future site work. Final reports included evaluating and scoring sites using the Hazard
Ranking System (HRS) model, and preparing all requisite HRS scoresheets and documentation
records. Project Manager of 17 CERCLA PAs, 3 CERCLA Sis, and 4 EPI PAs; team member of
19 CERCLA PAs and 7 CERCLA Sis.

Senior Technical Editor
Edited all technical reports generated by FIT staff. Responsible for readability, clarity, and
technical accuracy of final reports to clients and EPA. Supervised 6-member report production
staff; tracked and scheduled projects to assure that critical deadlines were met. Interpreted and
applied State and Federal environmental regulations and legislation as applicable to field
investigations and proposals for remedial work. Handled administrative reporting requirements
to meet FIT contract mandates.



THE UNIVERSITY OF KANSAS
Apri11985 to July 1987
Lawrence, Kansas

Publications Editor
Wrote, edited, and coordinated the production of a wide variety of print materials for off-eampus
distribution, including brochures, newsletters, press releases, direct mail pieces, handbooks, and
others. Wrote feature-length articles for University publications. Completely knowledgeable in
all production aspects of publishing, including kolor process.

ENVIRONMENTAL LABORATORIES, INC.
. 1978 to 1985
Topeka, Kansas

Assistant Laboratory Director
Managed projects for analytical laboratory conducting NDPES monitoring for industrial and
municipal clients. Prepared technical and administrative reports; initiated and responded to
requests for bids; negotiated sales contracts and subcontracts; interpreted and applied State and
Federal environmental legislation, regulations, and permits; and served as liaison between clients
and regulatory agencies.

WILSON AND COMPANY ENGINEERS AND ARCHITECTS
1975 to 1978
Salina, Kansas

Environmental Scientist
Conducted field sampling and site assessments. Implemented field pilot studies designed by
engineering staff, and interpreted data and prepared final reports. Conducted bench-test pilot
studies for remedial projects. Performed chemical analyses of water and soil sarnples.

EDUCATION AND TRAINING

The University of Kansas, M.S. Journalism (emphasis Technical Writing), 1991
Fort Hays State University, B.S. Education (Biology minor), 1975

Courses

4O-hour OSHA Health and Safety Training Program for Hazardous Waste Professionals
8-hour OSHA On-Site Management and Supervision Course
Risk Assessment
Resource Conservation and Recovery Act Regulations Training Program

Seminars

Transport and Fate of Contaminants in the Subsurface
On-Site Remediation Technologies
Supervisory Training for Technical Managers

Professional Affiliations

Metropolitan Washington. Environmental Professionals



DAVID S. ROSA, P.E.

Education and Training:

B.s., Chemical Engineering, Virginia Tech., 1983
OSHA Health and Safety Training (40 Hours), with annual refreshers

Certifications:

Registered Professional Engineer, VA and SC

Experience:

11/91 - Present, Senior Environmental Engineer, JAYCOR, Environmental Services Division,
Alexandria, VA. Task Manager for an RI/FS conducted for the U.S. Army Toxic and Hazardous
Materials Command (USATHAMA). Assist in preparation of Work Plans and other project
planning documents, and schedule and manager field activities. Provide management and
technical support for several other USATHAMA and U.S. Corps of Engineers projects related to
environmental assessments and environmental audits. .

8/91 - 11/91, Contract Environmental Engineer, CDM Federal Programs Corp., Aiken, SC.
Completed a fast turn around technical review, revision and update of a RCRA Part B permit
application for a mixed waste incinerator at Department of Energy's Savannah River site.

11/90 - 5/91, Project Manager, Meredith/Boli and Associates, Inc., Los Angeles, CA. Primary
responsibility was management of a large PRP search for a private client. A dedicated team
under my responsibility was assigned to the project, which entailed identifying, screening, and
demonstrating liability of parties in the vicinity of a contaminated aquifer. Other projects were
analysis of RCRA regulations to determine regulatory impacts, proposal and work plan
preparation for several fast tum-around projects to include site assessment and technical
document critiques.

6/88 - 6/90, Project Manager, Resource Applications, Inc., Burke, VA. Complete management
responsibility for investigations at several EPA Superfund sites. Responsibilities on the remedial
investigation/feasibility study projects included project scoping, work plan/budget preparation,
coordination of field efforts, procurement and oversight of all subcontractors, coordination of
data management and report preparation. Types of site contamination included dioxin
contaminated soils, solvent contaminated groundwater and leading underground storage tanks.

7/86 - 6/88, Project Management/Work Assignment Manager, CDM Federal Programs
Corporation, Fairfax, VA. Management of a national research project of radon remediation.
Responsibilities included project scoping, budget development, client interface, subcontractor
procurement and management of field activities. Other technical involvements included
technical review of numerous RI/FS work plans and final reports. Also, obtained good working
knowledge of RCRA and CERCLA regulations.

8/83 - 7/86, Chemical Engfueer, Science Applications International Corporation, Environmental
Technology Group, McLean, VA. Involved with various projects dealing with hazardous waste
generation, treatment, storage,and disposal. A large amount experience was gained in the areas
of hazardous waste site remediation, waste water treatment systems, and manufacturing
processes which generate hazardous wastes.



DAVID E. HREBENACH

Qualifications Summary

Mr. Hrebenach is an environmental scientist for CDM Federal Programs Corporation providing
technical support for projects in: technical enforcement support (TES III & V),. underground
storage tanks (USTs), Hazardous Waste Remedial Action Program (HAZWRAP), and remedial
response activities (REM II). He also has experience in ground and surface water research.

Education & Training

Graduate Course in Hydrogeology, University of Maryland, 1989
Course, Supervisory - Hazardous Materials Health and Safety Training, 1989
BS, Environmental Management, University of Maryland, 1985

Experience

Mr. Hrebenach has a strong involvement in remedial action projects. Under the HAZWRAP
contract, he has worked on sampling and analysis plans, COSt estimates for projects, and report
writing. Under both HAZWRAP and TES, Mr. Hrebenach has gained field experience. This field
work has predominantly consisted of water and soil sampling for hazardous constituents, and the
associated planning (I.e., mobilization, demobilization, and procurement), as well as document
writing (i.e., sampling plans, health and safety plans, and final reports).

Mr. Hrebenach has worked on a number of RCRA facility assessments (RFA). These
assessments have included: performing investigations on hazardous waste facilities and
determining compliance with RCRA regulations, preparing health and safety reports for visual site
inspections (VSI), and researching and writing on the geology, hydrogeology, related physical
aspects, and socioeconomic condition in the area of concern.

Mr. Hrebenach has worked on the development of a technical reference manual, requiring research
and review of Superfund Records of Decisions (RODs), and Applicable, or Relevant and
Appropriate Regulations (ARARs). As part of this and other projects, he has gained experience in
abstracting, technical review, quality control, document research, and report production.
Furthermore, Mr~ Hrebenach has gained administrative experience in work plan development,
project close outs, financial tracking, and maintenance of monthly reports.

Mr. Hrebenach is involved in the Environmental Protection Agency (EPA) Technology Evaluation
and Design Information (TED!) program to research new and innovative technologies for the clean
up of hazardous wastes, and to abstract the capabilities and performance of each technology. He is
responsible for implementation of much of the project, including: document research, review,
abstracting, quality control, and report production.

Other project involvements include work on mining waste regulations, best demonstrated available
technology (BDAT), and support to the Office of Cross Media.
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Prior to joining FPC, Mr. Hrebenach gained experience in implementing, managing, and
maintaining water quality research projects. He has managed various anaiytical studies on ground
water and surface water transport of chemicai pollutants including pollutant/soil interactions. He
was involved in work on nutrient mass-balance accounting designed to understand the mechanics
of agricultural ground water pollution. He has experience in surveying, and also has a background
in construction materials estimating, layout, and blueprint reading. .

ProCessional History

1988-Present Environmental Scientist - CDM Federal Programs Corporation, Fairfax, VA. Mr.
Hrebenach serves as technical support for FPC projects, providing scientific
analysis, research, field services, and report production.

1987-1988 Research Technician IV - University of Maryland, Wye Research and Education
Center, Queenstown, MD. Implemented, managed and maintained water quality
research projects concerning ground water and surface water transport of
agrichemicals. Performed varied analytical tasks, as well as, ground and surface
water sampling, and land surveying. Managed an automated weather station and
associated data base.

1985-1986 Assistant Surveyor - Capitol Surveys, Gaithersburg, MD. Experience in the use of
a transit, performing plat searches and drafting.

684·Q152191 0·2



ALAN C. AMOR

Education and Training

BS. Civil Engineering, Virginia Polytechnical Institute & State University, 1989
Health and Safety Training for Hazardous Waste Site Workers
On·Site Management and Supervision Training

Certifications

Engineer·ln·Training (ElT) • Commonwealth of Virginia

Experience

1991· Present Environmental Engineer, JAYCOR, Environmental Services Division, Alexandria,
VA. Staff environmental engineer for RIfFS project for the U.S.Army toxic and
Hazardous Materials Agency (USATHAMA). Performs preliminary assessments,
site characterization, sampling (soil and water), RIfFS field work. and data
validation at Picatinny Arsenal, and Iowa Army Ammunition Plant.

1987·1991 HydrologistlEnvironmental Staff Engineer, Camp Dresser & McKee, Annandale,
VA. Collected data for, and helped to develop, Fairfax County Sanitary Sewer
Model. Supervised preparation of Auto CAD generated sewer maps for rOUling
model. Collected and organized map and flood data for Henrico County, VA
Regional Stormwater Plan. Performed Bench Test and Pilot Tests for Henrico
County, VA Water Treatment Plant. Prepared samples and performed inspection
supervision on remediation effons at Hazardous Waste Sites. Developed RUNOFF
model for Marrin Mariella Y·12 Facility in Knoxville, TN. Evaluated soil, wetland
and other data to recommend a site for a reservoir in Hall County, GA. Designed a
spreadsheet to evaluate the processes in the Arlington County, VA Wastewater
Treatment Plant. Collected data for and helped to develop and run a HEC·l Model
for Stafford County, VA. Collected data for Virginia Beach NPDES Stormwater
Permit.

1985·1986 Structural Engineefc'ng Coop, David Taylor NSRDC, Bethesda, MD. Designed
modifications to scale propeller test stand. Supervised manufacturing and
assembly of stand or AOE propeller blade. Designed, developed and supervised
the construction of a novel test fixture for a shape charge test. Wrote compUler
program to analyze the structural integrity of ship hull plates.

Professional Affiliations

Member, American Society of Civil Engineers
Member, Chi Epsilon, Civil Engineering Honor Society

684·0152/91 0-6
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Mary Robertson

has completed an 8-hour OSHA Refresher Course
in accordance with 29 CFR 1910.120
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February 19, 1992
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reeverlld'D" ft1ftMQ

has sUccessfully completed the

Acknowledges that,

This course has been approved by the
United States Environmental Protec:lon Agency

for workers on hazardous waste sltes.-

ecology and environment, inc.

40-HOUR BASIC
HEALTH AND SAFETY tRAINING COURSE. ~ , .. - . ...

:2(d</~ 'PW'd 9"
PAULv¥. IRE, PH.D.

DIRECTOR, HEALTH AND SAFETY
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qualified with limitations that restrict full participation in hazardous waste
site work as described below.

not qualified for any direct work with hazardous waste or hazardous waste
sites as described below.

ring my examination

WASHINGTON OCCUPATIONAL HEALTH ASSOCIATES, INC.
Suite 410

1120 19th Street. N.W.
Washington. D.C. 20036

(202) 463·6698

MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

Employee filMy R-ob<.i't<5Dn Date '!t·1 ·qv
Employer J O:+1t-=C::..;1J:...;( _

I have reviewed the ~Its of this employee'S medical monitoring examination and certify
that the record (0 is/ is not) complete. (Tests not performed: RIC6,;lW()(k., lAIt' hC""'1 )

. . (fl".L-t~ I~, k(.AO )),pf . . )

Please check all sections that are applicable to this examination:
Not

Applicable Appl.so~ .
o prASbestos Certification - Opinion of Increased Risk:

This individual was examined as per OSHA Standards (29 CFR 1910.1001 and 29 CFR
1926.58. In my opinion, (0 there is/o there is no) medical condition that places the in
diVidual at increased risk from exposure to asbestos, tremolite, anthophyllite, or actinolite.

Jl.. 0 Respirator Certification:

T.b.iS individual has been examined as per OSHA Standards (29 CFR 1910.134) and found
(ll3-t1ualified/o not qualified) to use a respirator.

V 0 Respirator Fit Testing:

TlJis individual has been examined as per O.SHA Standards (29 CFR 1910.134) and has
(L!iI'-passed/o not passed) a qualitative fit test.

~/ 0 Hazardous Waste Certification:

This individual has been examined as per OSHA Standards (29 CFR 1910.120). In my
~~n, this individual is:

~ ~~ '. qualified for full participation in hazardous waste site work when conduct-....<~. ¥ ~. A- .ed under the conditions of adequate training and a health and safety plan.

\. ..A:> ~". S-}t
~ ~

~~ ~~~~
~" ~ ~~."- ~.f--e
Y!cJ

Comments: (Please describe any work limitations including functional and environmental Iim
itations, whether temporary or permanent, pending medical evaluation, etc.)

I have. informed the employee about medical condition.s discov~ed
that require further examiAayon or(treatment. II
Physician Name: (Print)~, AJQ.\]n<;\<1 M.2 (SignatJr !4!:::::~::7--------

Date • Y1~'I.- '
WHITE· EMPLOYEE

YELLOW - PHYSICiAN

~NK • EMPLOYEE
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+

This Cl!tti.fies !bat
Mary Robertson

has lXllIlpleted the ADULT CPR
~ of InstruaiolI

at Wyandotte County
3/21/91

ThIs ceni1Ies that
Mary P",bertson
has completed the
STANDARD FIRST AID
count of lnsuuclion
at Wyandotte Comt;y
3/21/91

Dille COUnt compieted~) 7#--{
. ~. Atnman led Cross
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Training Director
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This Certifies That
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Presented by:

Dames & Moore

David S. Rosa
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has completed an 8-hour OSHA Refresher Course
in accordance with 29 CFR 1910.120

·.t:fff;:~~1~"\\;::~
}'~-:~~{iil#: :;\~~~E~:;'I{:~

.... -·.;~;1~\~~\. U{Ii1;'$.~'.-{
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Bethesda, Maryland
February 19, 1992
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R.oy F. Weston) Inc.

This certifies that","" "" ,;''';::

~'~c\~'¥~'r ~ t: ~
has completedthtr'" 'A~' ·~1')%o/ ..

40-HOUR HAZARDOUS WASTB SITE TRA1Nllio COURSE'
In Accordance With 29 CFR 1910.120 (e) (3)

West Chester, Pennsylvania
August 15, 16, 17, 18, and 19, 19a8

3.0 CONTINUING EDUCATION UNITS (CEUs) AWARDED

~ l1t C€l~IWh (Jt
CorpUrdll' lh:alth &: saft"ty I)irel'tor

08/19/88
I)ale II.............,

I.
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SEPTEH8J;R 25 - 29, IY89

i i FAIRfAX, VIRCINIA--. -------
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"ll
This CaHifies That, II
___-;.-1I ALAN MIOR , _

I I
,Ha~ $up.cessfully Completed

. ,
", [' CDM 150.4 IIASlC IIEAI:rn ANI) SAfJ;'I'Y TRAININ(;

:~I;,CgRiTIFICATE
, ,

il,OF'!
, 1

TRAINING
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~,; flr~~~Oled by
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______1...
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.CERTIFICATE OF COMPLETION
I,

This is td certify that
AlAN AMott,

has successfpUy completed
"8-HOUR OSHA ON-SITE MANAGEMENT AND SUPERVISION COURSE"

I!at
HAZMAT T.I.S.I.; coLUMI3IA, MARyLAND

d~CZ{}w~(l
April 25, 1991
C91-0961

.~'---------------
.Cllltf Elluulin Offkt!f .

".' '. ! ,.



WASHINGTON OCCUPATIONAL HEALTH ASSOCIATES. INC.
Suite 410

1 '20 19th Street. N.w.
Washington. D.C. 20036

(202) 463·6698

MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

I t?I \'tlln Am 0 J2...., Date _-.:.l-_·1_A-:v _
Emp oyee _-=-.:.:...~:.:....:-=...:.:.-.:..::...:.:=---------

Employer ,) ~..l::C~t~lL-::. _

I have reviewed th.,.;{esults of this empioyee's medical monitoring examination and certify
that the record <l3isio is not) complete. (Tests not performed: ..)

( )

Please check all sections that are applicable to this examination:
Not

-Ciblo -~bestos Certification - Opinion of Increased Risk:

This individual was examined as per OSHA Standards (29 CFR 1910;1001 and 29 CFR
1926.58. In my opinion, (0 there is/o there is no) medical condition that places the In
dividual at increased risk from exposure to asbestos, tremolite. anthophyllite, or actinolite.

~ 0 Respirator Certification:

Th~dividualhas been examined as per OSHA Standards (29 CFR 1910.134) and found
¢qualified/o not qualified) to use a respirator.

~ 0 Respirator Fit Testing:

Thi§A'ndividual has been examined as per OSHA Standards (29 CFR 1910.134) and has
(!\ypassed/o not passed) a qualitative fit test.

Hazardous Waste Certification:

This individual has been examined as per OSHA Standards (29 CFR 1910.120). In my
opinion, this ~ividual is:

ri' qualified for full participation in hazardous waste site work when conduct
ed under the conditions of adequate training and a health and safety plan.

o qualified with limitations that restrict full participation in hazardous waste
site work as described below.

o not qualified for any direct work with hazardous waste or hazardous. waste
sites as described below.

Comments: (Please describe any work limitations includinl:l functional and environmental Um
itations, whether temporary or permanent, pending medical evaluation, etc.) .

aminatlonI have informed the employee about medical conditions discov
that require further exam' a ion 0 treat ent.

Physician Name: (Print) ~.f.:.T-"+¥~-+::"-f~W-

Date ---f-":";++-:::'-_-'-

WHITE· EMPLOYEE

YELLOW· PHYSICIAN

PINK· EMPLOYEE
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i 1:\ :1.lV! 1111~;~'!lll'r~II'lf' !i '
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. !
1 i I ,!? ,!~I. :~'

CERTIFICATE Or~mMPLETION
I ',' I

This is tOJertifY!'i that
JO~R. LABAblB ,

has successf~l1y ,', c9~pleted
"S-HOUR OSHA oN-SITE MANifEMENt ANb SUPERVISION COURSE"

. at
HAZMAT T.I.S.l.; 'coltJM13tA, MAliYLAND

I ~: .
I . v /.".J. (I)
. '\,.~CPtMcvf (PC(/L.t,J~\L_ ..

I
Mll".'f'f.,Tr.'..h.... r, .'" o.,pa'h;l(nt

June 27, 1991 "" ',' : We.------
C91-1337 Chid E."utl~',tlakh H

I :" ,
I ' ! '

t, ';"'" ' 7' " j-;-
""'Wl .." '" .r _.==.."::W'H;> t·

. •• • •••• u~ .• s__ ,...... ,



CERTIFICATE OF COMPLETION

~'""" c... _
ChId Em..... olr... W

at

JOHN LABADIE

IIAZMAT T.I.S.!.; COLUMBIA, MARYLAND

_d~er1iLJ~li

This is to certify that

has successfully completed .
HAZARDOUS MATERIALS IE WORKER COURSE (40-IIOUR)

April 8 - 12, 1991
C91-0858



MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

Employee __.....;J"'O"'H"'N"--"...:>,"'B"'M""P"-'-F Date _...-:~.::-"_7:..:~.::-;:..Q~' _

Employer _ ....J.c:A.!..YC""O,;,rR'-- _

I have reviewed the ~Its of this employee·s medical monitoring examination and certify
that the record (Ci?s";'ois not) complete. (Tests not perlormed: )

( )

Please check all sections that are applicable to this examination:
Not

....oeal>IO .........,..-o G;YAsbestos Certification - Opinion of Increased Risk:

~O

This individual was examined as per OSHA Standards (29 CFR 1910.1001 and 29 CFR
1926.58. In my opinion. (0 there islO there is no) medical condition that places the in
dividual at increased risk from exposure to asbestos. tremolite. anthophyllite. or actinolite.

Respirator Certification:

Thijil"individual has.been examined as per OSHA Standards (29 CFR 1910.134) and found
(13'qualifiedlO not qualified) to use a respirator.

~~sPiratorFit Testing:

n,is-i!ldividu I has been examined as per OSHA Standards (29 CFR 1910.134) and has
cr:(passed I not passed) a qualitative fit test. .

o Hazardous-WasteCertification~•..- ----- .... -

This individual has been examined as per OSHA Standards (29 CFR 1910.120). In my
opinion. this inJYidUal is:

g/"qualified for full participation in hazardous waste site work when conduct·
ed under the conditions of adequate training and a health and safety plan.

o qualified with limitations that restrict full participation in hazardous waste
site work as described below.

o not qualified for any direct work with hazardous waste or hazardous waste
sites as described below.

Comments: (Please describe any work limitations including functional and environmental lim
itatio s. whe her te'llporary or permane t, pending medical evaluatiOn, etc.)

~Se> I

examination

Physician Name: (Print) -1-...J,!JI.C:lc..:..-,..w~+J.!:':=:~:r.--:(Signature)I4--J.==....;,~ _
....>

Date --;z;,..;;..,.,.:::.....:J.-,I----

WHJiE: • EMPLOYEE

YELLOW • PHVSICl,lN

ptNK • EMPLOYEE
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Medical College of Virginia
Virginia Commonwealth University

Department of Preventive Medicine
and the

Program in Industrial Hygiene/Occupational and Environmental Health
I

HEREBY AWARD nus

CertrrkareofCompktion
10

WIWAM F. MAYES

for succesc;ful completion of the course

HAZARDOUS WASTE SAFElY & HEALTH PROGRAM

+~t~
l~y~\
a~~~
'O'WIa~.
+~...

7?~~
Il. Leooard v....,.. Ph.D.• CIH Ptote.or

FebruaJy 2, 1991
Dale

~tr~,¥:
~~tolPm-endveMedicine
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Medical College of Virginia
Virginia Commonwealth University

Department of Prc~entive Medicine
and the

Program inlndustrial Hygiene/Occupational and Environmental Health

HEREBY AWARD nus

Certificate of Completion
10

FRED MAYES

for successful completion of the course

8 - Hour Health & Safety Supervisor

+O;:~~
l"'Y~6
S~~~
~~I/r¢!
~ .aa8,>'

K~~
11,. '-.-reI Vui<%, Ph.D., CJH

Much 1,1 991

Pro(eooor Date

~t{~·~
Olalrman, Dq:.rttnent of!'mIend"" Medidne
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Medical College of Virginia
Virginia Commonwealth University

Department of Preventive Medicine
and the

Program in Industrial Hygiene/Occupational and Environmental Health

HEREBY AWARD TI-US

Certificate of Completion
1D

FRED MAYES

for successful completion of the course

HAZARDOUS WASTE SAFElY & HEALTH ANNUAL REFRESHER

.....o-z,.~»

l ..·.£\
S~~;;
~ :
~~.

'8sB

KL-..-;J~
R.leonard Vance, Ph.D., elH

Jll1Iusry 14, 1991
Professor Date

. Ltt{~)',
Chairman, Deportment ofPreventive Medicine



WASHINGTON OCCUPATIONAL HEALTH ASSOCIATES, INC.
Suite 410

1120 19th Street. N.W.
washington. O.C. 20038

(202) 483-8898

MEDICAL MONITORING EXAMINATION
EMPLOYER NOTIFICATION

Employee _M_A_Y_E_S.;..'_F_R_ED_~ Date __2_-.;..1_1-_9_2 _

Employer _J.:..A.:..Y_C..:..OR~ __'_ _

I have reviewed the results of this employee's medical monitoring examination and certify
that the record~s/o is not) complete. (Tests not performed: )

, ( -- ( )

Please check all sections that are applicable to this examination:
Not

.....1c.bIe~ ,
o 'T _.sbestos Certification - Opinion of Increased Risk:

This individual was examined as per OSHA Standards (29 CFR1910.100'1 and 29 CFR
1926.58. In my opinion, (0 there islo there is no) medical condition that places the in
dividual at increased risk from exposure to asbestos, tremolite, anthophyllite, or actinolite.

,t 0 Respirator Certification:

T~individualhas been examined as per OSHA Standards (29 CFR 1910.134) and found
(""'rualifiedI 0 not qualified) to use a respirator. '

t esPirator Fit Testing:

This individual has been examined as per OSHA Standards (29 CFR 1910.134) and has
(0 passedlo not passed) a qualitative fit test.+- 0 Hazardous Waste Certification:

This individual has been examined as per OSHA Standards (29 CFR 1910.120). In my
opinion, this individual is:'t'qualified for full participation in hazardous waste site work when conduct

• ed under the conditions of adequate training and a health and safety plan.

o qualified with limitations that restrict full participation in hazardous waste
site work as described below.

o not qualified for any direct work with hazardous waste or hazardous waste
sites as described below.

Comments: (Please describe any work limitations including functional and environmental Iim
itations, whether temporary or permanent, pending medIcal evaluation, etc.)

I have informed the employee about mediCa,' conditio,~ d;~~~i?U=-~,.
that require further examination or treatment. ' -L~

Physician Name: (Print) 5ctJ t0~ s>C-\L..- (Signature)' ~
Date ~ -- \4 -c9.l '

WHrre • EMPlOYEE

YEUOW • PliYSlCIAN

PiNK • EMPLOYEE



CERTIFICATE OF COMPLETION

at

UNDA HAMRICK

,'j _f~ e ~v0

~kM~--------------Chkf Ex('(u(iv~ Offiu",

HAZMAT T.I.S.I.; COLUMBIA, MARYLAND

This is to certify that

has successfully completed
HAZARDOUS MATERIALS SITE WORKER COURSB (40-HOUR)

March 23 - 27, 1992
C92-0800

,;•



NAME: Bharat Bham

HOME PHONE: (215) 638-2339

EMPLOYER: Burns & Roe

WORKWELL. INC.
Tho Mo"on Building

700 S, Hondorson ROOd
King 01 Pru••Ie, PA 19406

(215) 768-9355
FAX 265·4708

BIRTH DATE:01/12/56

SOC. SECURITY #: 211-64-5590

DATE OF EXAMINATION: 06/17/91

Bharat Sham is enrolled in a medical aurveillance program
fulfilling the requirements outlined under 29 eFR 1910.120.

On the basis of an examination performed 06/17/91 ,Bharat Bham
is qualified to wear all protective equipment including a respirator with

x no restrictions.

the followinq restrictions:

Examining physiciani

PA License No.



--- -":",,r - - r-,- -- ....-- r·- -- - r- - -~I -- -- - .-

~ IfOU\'(O~J u4 .E.... izo f If M f' If. U=.......&1 at p1f!: p)
•
Sama (tc be , r " b1 pciIB)

~·bey~ 'Savi \\

llu. _

1"lll& ]lui= is cleIteci lor'llOl'K Olllw:ardclll MSUl=- I:iOiCCIdiq 10 tAlI OSHA': (::9 ait 191D.J:Ql. r iI"
rllCllipt oi lallcnrctT rwallI.

......V.
-So-
1"lll& pui= ia deat.a. lor "'Orit tll.U requiIw 'MliIriq a pa;izift aM ll8IpIift pTIIUlIflI~ (7S C'1t
UlllU34)

..:'fEs
SO

- Z J(a L'iC N .5Cs M£. Il&IlIIl (pria)

q «t.C~h.1.1:) plIysicim lipa"""

J:...;).3 (.f..W4



.,.
"

1.1
.~.

U
.:-~
,,1
~.

ti:
ti-:
I
("I

IJ'o
,.,
(I>

1'_1

(I'

J=,
.... 0



"

,
0:

>



This Certifies That

David Hrebenactll-
Has Successfully Completed

CDM 150.4 Basic Heallh and Safety Training COllfse

Fairfax, Virginia

CERTIFICAfE
OF~

TRAINING

Date January 23 - 27, 1989

Presenled by

COM Fedcwl I'nJ!:r:.IIIlS Corporatio!l

--.tY1Q rWN\ til[l&~/VlJ~
Marlin S. Malhamel, CIH
Heallh and Safely Manager . II

r: I· .It



Training Course, Fairfax, Virg....i_ll_ia _

, \
\ . ,', ,'c I

'\ . i'
I •. ' ,

CERTIFICATE
OF
TRAINING

Has Successfully Completed

CDM 150.98 H<lzardous Waste SUjJcfvisory

This Certifies That

David Hrebenach

Presenled by

COM Fe{lcrnl Programs Corporatio/l

Date January 28, ] 989

Martin S. Malhamel, (JIH
Heallh and Safely Manager

_M cJLt j\/j M(vtOtttJ\lt,~-~L__.._
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CDM FEbERAL PROGRAMS CORPORATI~N
.~'.,
~~ .

Awarp~d in recognition of successful completion of Health and Safety
Training in co~pliance with OSHA 29CFR191 0.120
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,..- ~ ........

!t.JJJ ?fd4$'cf'
Andrew P. Szilagyi

Certificate No. 008
_-=...:~-------

Date 211/91

This Certifies That

·j)aveHrebenach

•. :, i

. . , (

. Trciin!rig Course
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Exlli bi t 6-Z'

pUS fall

6~ lall

pass fall

~ fall

Splctacla KIt Raqul..,d? yeS @)
/lSOamyi Aafmlte Il7rt1Jnt Smolclt

c9 'aU ~ faN

EXAMINER'S

SIGNATUFlE:-+A;u,~~1Ul~::l-L...la~d2±~------.#:a;'.4J.:...!::DA~T!.!ie:...

EMPLOYEE'S

SIGNATURE,_-;,k.~::<:::...d..___.t.:.L:::::::::=::::~~_=_-----=:;z.:..+.u..-=

COMMENTS:

I (examiner) cenlfy thaI the above named Indlvldual haa been qualitatively fit IOSled In
aeeordanet with the guidelines elltLll)lIahed by the COM Hee/ttl and Safely Assul'lllCfl
Manuel and that the abOVe Information reflects the resulla of the lest.

"

.;,...
Manufactur.r/Model' _

Slze: _

Re.ult' ACCEPTED REJECTED

ManUfacturer/Modll:~
Size: S @ I-

R..ult: @FT~ REJECTED

RESPIRATOR FIT TEST WORKSHEET
CeM R..plnltory Protection Progl1lm

C1Hft Shaven? ~ NO

T..t Atmo.phl,.:

1'e.l AtmolPhe,. Recognition:

•
1

•••
i

•.-
•
~.

•
II
1\
ii

'\
:•
.Ii



--- --- - - ----- ---

~end.d Medioal s~ry
Environmental Medicine Resources Ino.

4360 Cnaab1.e DunV0C4y Road
Atlanta, Ga 303'1

~ .."-- .Slte. l"ai.dax, VAMr. Dav!lL IlcaMftacn
ss, 220·~O·5914
nate of! be.: p~ 20. 1991
Date of Report I KarOtl 26, 1991

This individual has oompletea a m~leal surveillance exaDinatlon.
Medical review supports the followinq etlltuents.

1fOR.\( STA'l'l1S
-Aooeptable for employment. (See below for specific
qual1Ucatlonll) .

MEDICAL AND SAI'1!!:TY RZS'l'1UCTIONS jRECON:JmlftlATIOSlS
-rlone

APPRAISAl. OF L:1FTINl: CAPACt'1'Y
-Lirtinq capaoity fQr Ulis indiViduaL appean to l:le II/III.
(t '" up to 2~1\:)&1 II- ~p to 60lbsl III- up to lOOlba frequently)

etV..AANCE FOR womc WITH H.\ZA1IDOtlS MATl!:R!ALS
-In acoor~cnce w1~ 2~ CFR 1910.120 (f), olearanoe is i8SUed to

permit this individual to work vith hazardous llIaterialc.

USE OF USPIRA~Y PRO'l'!CTIVl! EQUIPHEN'l'
-In compliance with 29 CrR 1910.134, medical clearanoe i. issued

for unrestricted wae of respiratory equipment.

ElCPOSurt! TO ENVIRONHEN'Z'AL·'1'ma'ERA~ EX'1"1UOOi:S
-lxpoaur•• to temperature extremes are acoe~tabl. providinq that
the conditions and sa:e<Juaraa are pllysioally :r'AaaonablA.

PUBLIC LAW 100-6~O
-Not a requirement o~ this examination.

DEPhRTKEN'l' OF '.t'RANSPORTATION C!RTI!'ICATION
-N()t request.ed.

~e8~~..

David L. Barn:~'''li'ACP)II
V.P. Medical Aftairs/Modical Direotor
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Type of Exa:a: Baseline Toxin Exposure FPC FP.OAJC
Exaa: 06/26/91.10943 Employee: Bob Hines - 403-50-8964

The individual identified above has completed a medical surveillance
examination. Review 01: the data trom this QXalIIinlltion resulted in
the following' oonol\1ll10n.:

MEDICAL AND SAPBTY :RESTRICTIONS / RECOKMltNDATIONS '
- NOTE: s~oaetry results as reported do not m••t aooepted

s dards. Cl_ranee cannot be ilJsued.. Thi. study must be
, repeated.

APPRAISAL OF LIFTING CAPACITY
- Lifting capacity for thia individual appears to be III

(I-up to 25Ihs., II-up to 60 Ihs., lIIwup to 1001bs. frequently)

CLEARlUlcB, !'OR WORK "':ITB HAZA1UX>Q8 MA'rmUALS
- In compliance with 29 eFR 1910.120 (f), medical clearance is

issued for individual, to work with hazardous materials.

USB OF RESPIRATORY EQUIPHENT

4360 Chambl&e'Ounwol
Suite 202JAtlanta. GeorgiE

ED
E/lYlRONMENTAJ. MIDICIIII~

IilDICAJ, IIJM

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

Mr. Andrew Szilagyi
CDX/Federal Programs
13135 Lee Jackson Xe.orial Hwy
suite 200
Fairtax, VA 22033

July 18, 1991

respiratory

the tace and t

- No see NOTE
.. Contact lelUll.. ahall not be worn when using-

protective ~pent., ,
» Pacial hair' wll not be interposed between

Bealing surfac.of-the respirator.
~,mTEMPERA~ EX'l'JlEMES

-EXposure. ~ taaper~.'extr...s are ac::c::eptable-providin9 that
reasonable precau~t!!r,ar.,taken.

~ t,· . •

POM.IC LAW 100-no-- '
- Not a requirement oE'tht. examination.

DEPARTKEN'! 0' TRANSPORTATION CERTIP'ICATION
- Not requ..t:e4-

ThQ elIlploy_ ha. been irU!o:naed of the rasulta' of thi.- medical .
examination ~also advi.~of any specltiob~~.iaplieationlJ
or _ploya.~ to the extent. required by exisUnc; lav.. . ·r

~;~~1~or ' .}:;"
. ..~:~~',::;, ..•'. ;.... ..~..;~'~.

",." ·",,:,,~..c,~.
. "'_. , . e': >#:, ,.-;:... ~



, .' '"

:' MART'N IWARIE.TrA..: ,... \
. ,

POOP RESPIRATOR FIT CARD' .:
, ,';j

RINES, CR . 40'3-50-8964 ·S
EXPIRE:· 06/13./91 .. ~
NOT APPROVIIALF FACE APF: 10· '.. ':~

•.~.. iSA·.UV.....;~:,;>:.<:fUL. I..;~; F.. '.!!-.~. ::'.~¥:.:~O.':\L.. "I':'"'NIOSH<APPR..:trA.i.li':FACEt',:: .' .~~;y. ,.,'. ': ,- ,- - - ',',," .. ', .....
NIOSH APPR.:FULL .FACE: : TC-21

:}~¥;:~~KRii~ .• f:~~
, '-.,. ,,'.. . -,.7" ,'-, ' '_ v",:!
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1m completed tho 8-Rour ~e~ifUl

.for~ WUle SltePlSnOll.lle1
lIOn IUdp, r.ma....

oa JUn. 28. 1991
co 1111tfy-OSHA ru1eI. 29 cPJl 1910.120

ROA.~ STATE COMMUNITY COLL!GE
WASTE MANAGEMENT TlUINlNG CENTER

~-1~f9ION"l2J. '),)I~:>=J'~llll ~IBll I~ '5.-l~f--nr

TOTF'l.. P, e.3
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-,

Da te.__B_.-_2_2_-_90......,..

~

HA':::~;T lRAIiUNG
:t'11~ It to ctrt.lfy

til ac c_;'_.a_l_·_l_e_s_R..,,_:_H,..l,..·n_~_s_· _
55 ~ 1:03-30-8964
has succes~lull\' cOI.lplc[.(;u l.
hours vf tltJV\1:'lUl1Z ~lnsu~ Tral..,_.
<lccordance \:i[h Title 29 I CFi\ 19

.! I:
Instructor (to ·"'~,C ".... :...._

MARTIN IWARlJE'TT;I8·

PGDP RESPIRATOR FIT CARD
gINES. CR 403-50-8964
21PIR£: 06/13/91
~OT APPIl.Ol"HALF FACE APF: 10
!olSA llV FULL FACE A.PF: SO L !lYC
NroSH Al'PIt. I1A.Ll' FACE:
NIOSH APPR. FULL FACE: TC-21C-150
SPEC ~ ~
r. P. COCI:REU. ...".,,~~C!;~~!:::.~~..~z:"l_
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•• EXHIBIT 8.2

SIT! / ACTIVITY CI.~ARANCE WORKSHEET
COM MUll" and Satety Program

NAME de A L n..i..t.. I .1.), j.0.&
3OCIAL. SF:CIJFllfY NIJMBER ..J.1q:::L!~l--.\:£1.o~O~-.J(.(c;<>5..l.~~5..;J.. --,,: _

. FIRMIF'EGION p.f>c. 1..J..'.4~~~:::loo. _

PHVSlCAL DATI:

MIDlCAI. CL£A"AMCI

IO·~3-~~

( ) COM PAID MIOfCAL: Attac:n comllieted PI'rYSICIlI ExamllllllOn Form (MMP \,0
2/1188).

( ) NON COM PAlO MIDICAt.: The undersigned. dntonaled Mealin and Safety
M,n,o., (HSM) CIf1II1et mat tile ,bOW named IndMdu,1 ".. ~n e",mlned by
a IICInU(2 OhytlClln end Ine onytlClan h.. dllermlMd Ihl lrtdM(luII 10 l>t III to
f)fH1Oml IlUIJIOtXI. WI. namfKljll llIaDOll" /IC!IV'IlI, II!Cl tit to u.. respiratOrY
tJI'OteClivI arne•• to ".norm IlU'!COUS wUIt "",/l(fil/ I'fIpotlH 'ClIVltie,.

FIT nST OATI:

R """TOR Cl.IARANCI

1-10 ·qc
Allach ~1"'W'ror Fit rul WOl'fQhHf (FlPP 1.0 V11ae) or tQulvalenl.

TRAININQ DATI: I{l I IQ 0 YO~. '.::.o.r.:>W:..

CCMHIALTH CocM. Of N·...l \-..o""-Qo.~

Allacl'l coura. certlflcatll Oi'~ dOCu"'-ntallon. II tQu~ e~ •• IUICn
de.cnpUol'l and rlllU/M.

Bmll ACTIVITY C~ARANC.

CI.U"AHCI OATI: • .., - ~.Qc>

'B-T
I.IVI1.: D - S

•
The unde"l9M<I ~'M and S.llHy Mittag.. clf1ifie. thaI the abOW Illl~en.. and
lttachmenta are correct. and 11'1I1 lhe- namac iMlvidual hll met COM ~••,'" .I'd S.. /ery
Assurance Meflu. '1t<IU1r.,ftIIl1I tOf Sil~"'c:tlvify Cln,anc:e,



E/IIIJ
ENVIRONMENTAL MEDICINE RESOUr~~

4360 Chamblee Dunwex
Suite 2021Atlanta, Georgia

(404) 455·08181(800) 22
FAX (404) 45

24 July, 1991

Toby Griggs
Health and Safety
CDM/Federal Programs Corporation
13135 Lee Jackson Memorial Highway
Fairfax.. VA 22033

RE: Laurie Wylie

Dear Ms. Griggs.

Pursuant to our phone conversation, I spoke with Ms. Wylie. She has been
off of the medication for about a week with little or no adverse effects.
She is not presently on medication that would adversely affect her ability to
deal with lieat.

Based upon this information, I would accept the medical data previously
forwarded to me, and clear, Ms. Wiley to work in environ.men~s of potentIal heat
stress. It goes without saYlllg. that <:are should be exercIsed In such an....
environment. which 1know CDM/FPC does for all workers.

Respectfully,

.--~-~%:~
•

. David L. Barnes, M. D., FACS, FACPM
Senior Vice President, Medical Affairs



COM FEDERAL PROGRAMS CORPORATION

Awarded in recognition of successful completion ot Health and Safety
Training in compliance with OSHA 29CFR1910.120

Has Successfully Completed

The 8-hour Health and Safety Refresher
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'..jTraining Course

This Certifies That

Laurie Wylie

Date 2/12/91

Certificate No. - 023 ----'--------
/£JMJ) t?fd~,

Andrew P: Szilagyi
Corporale Health and Safety Director
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CERTIFICATE
OF
TRAINING

Th is Certifies That. ,
LAlJl.lK UYLlll

Has Successfully Completed
CIlIi 150.96 SUPUVlSOI BlALTB AIID SAnTY 'ilIAllml~

FAUI'AI. VOCI.IA-------------------_._-_ ..._.- ".

,
).

Date _ JUi1AU 21. 1m

Presenled by

CDM~'~;&:,w~ .
Martin S. Malhamel, CIH
Health and Slifety Manager

, ./

,-

"4:

ii.'........ J, •. "
~..,:



EMILCOTT
ASSOCIATES. INC.

HEALTH, SAFETY AND ENVIRONMENTAL
TRAINING PROGRAM

This Certifies Thol

LAURIE BRINTON WYLIE

Has Successfully Completed

>-
too ,.

o
~~" \ .......
~ ~. 2.~.
td z' ".,~
a:: -:: ;;.;..

. _/ -
W
:I:
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,
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p
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.'

40 Hour Health and Safety Training Course for Hazardous Waste Operations
and Emergency Response

Dote January 11, 1990 location. _bo~~C/ .' '.'
~.j'~~

BRUCE D. GROVES. 011
c.,.."., Dilwtor

,.



TlU.lHING OATI: .s-/9"f1
CDMHIALTH Code. or N ••,

!X~IBIT ••2

SITE / ACTIVITY CLEARANCE WORKSHE!T
COM ~lttl Ind Sallty Pf09flm

. NAME, _ ...&~I";;z;t;...;$~,<l::jt'r!a~"'W""""' _- -"""
SOCIAL. SEC/JFl/TY N/JM8e"_..;.l::':::'-:"·~::'--,ii!.r...r,-·_-..:Z=...Z~J.,;';:;;;;... _

FIFlMIR!GION QJh'1 /d"df."
)

Ift1)tCAL Cl.LVIAHCI

PMYIICAL OAn:

(.y' COM ~AIO MIDICAL.: AltlCi'l comll'-l"; fllhysil;aI ex-nlrlon FOI'I'I'I ("'MP t.O
211/81)•

. ( ) NON COM PAID MIDIC.u.: Th.~.~tld H.I,"" and S.lety
"'.nqer (HSM) ¢trllllet It'llt "'- lOOYI named InolYldull hal~ .llamlr\ld by
I liceftled pnytk;jln lno tile Pf'<Yttelan hi' ~tnTIIMCl the IndMdual 10 ~ lit to
perform hUarriW. w,. fPI«Ii4/ I'IspQtlN aettvrfie. trI(1 III to UN fW'{)IfMOfy

proftCliYt~ to /*1Oml hlZaroouJ WI. f'lfM6aJ I'I&()OfIN -etN~,.

AT AHCI

I'IT TIlT DATI:

"nlch ,..~ Fit TNt WonrtI/IMt (RPP '.0 21''''' or eQUNallnt.

r./1It".~.~" .6,. J,-h'l.,"'t,S _
~'l><i-;.t-,!, v..4/....~ I ".'''''"7 ?~_-.

Attach COUTM ¢Ii tlllclte Of equIvIlent dOCUlftlnUltlOfl. If equlYlIlent e~nence, IttlCh
dBCnptlOn and reIUmt.

111I1 ACTtVTTY CI.IAl'AHCI

CUWlAHCa DATI: LIVIl.: C-7/iPP"
The \IIlCleI'IIOI1Id ....11II Ind Safety "'anag.. ee<llfl.. that "'- at>oYe ~".menll and
Ittlch,,*", M COt,ect. allCl lIIat 1M nlmed lndlY\dua' hi' met COM H.aM 'f1(J S.~ry

Anuranc. Manu.r~~ lor SIte/Activity Clearance.

8-7

ClAT!:~
t • 1989
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This is to certify ~.'
KlRT SUOMELA .; - _~}~

has successfully comp"'"
OSHA HAZ-MAT srm WORKER(~
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MEDICAL MONITORING EXAMINATION
, EMPLOYER NOTIFICATION

Employee JY I ~6 tlJ rnYr-, Date _--'- _

Employer _..::J~OJv1~i-=~;":;O:..:.( _
)

I have reviewed the results of this employee's medical monitoring examination and certify
that the record (0 is/o is not) complete. (Tests not performed: )

( )

Please check all sections that are applicable to this examination:
Not

Applicable Apgllcable,
o )q, Asbestos Certification - Opinion of Increased Risk:

This individual was examined as per OSHA Standards (29 CFR 1910.1001 and 29 CFR
, 1926.58. In my opinion, (0 there is/o there is no) medical condition that places the in
dividual at increased risk from exposure to asbestos, tremolite, anthophyllite, or actinolite.

K 0 Respirator Certification:

This individual has been examined as per OSHA Standards (29 CFR 1910.134) and found
~qualified/onot qualified) to use a respirator.

o Respirator Fit Testing:

This individual has been examined as per OSHA Standards (29 CFR 1910.134) and has
~passed/onot passed) a qualitative fit test.

o Hazardous Waste Certification:
-1\"'

This individual has been examined as per OSHA Standards (29 CFR 1910.120). In
opinion, this individuai is:

p{ qualified for full participation in hazardous waste site-work" when conduct"
ed under the conditions of adequate-traIning and a health and safety plan:

o qualified with limitations that restrict" full participation in' hazardous waste
site work as described below.

o not qualified for any direct work with hazardous waste or hazardOUS'waste
sites as described below.

Comments: (Please describe any work limitations inclUding functional and environmental lim-
itationS, wheth tempprary or permanent, pendi edlcal evaluation, etc.)

ee>,..., C' vE' 1-e1'<J V y;

I have informed the employee about medical conditions discovered during my examination
that require further exami tion or treatment. .~~~

Physician Name: (Print) fU F-rf'.-1/3-- (Signature) Q //
Date 2.-1

WHITE· EMPLOYEE

YELLOW· PHYSIClAN

PINK· EMPLOYEE
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APPENDIXQ
DRILLING SAFETY

The drillers working on site, like all other site personnel, shall have the 40 hour OSHA training
as specified in 29 CPR 1910.120. Certificates of training for the drill teams will be maintained
on file at the JAYCaR site office by the HSO. The H50 will also have the responsibility for
conducting site inspections to the drill sites on a regular basis in order to ensure that the HASP
and all pertinent regulations are being followed.

Prior to any drilling activities, the Project Team Leader will identify to the proper IAAP
personnel the exact location of all drill sites. All pertinent regulations will be discussed with
appropriate Plant personnel and required permits will be obtained before drilling proceeds.
lAAP personnel with the help of Army uxa experts will investigate the drilling site and give
approval or disapproval of drilling because of uxa or utility concerns. Drill teams shall stay
within the cleared areas approved by the uxa experts when assessing and operating on site..

The drill team must wear all necessary PPE as determined by the HSO during .all drilling
activities. A minimum of one respiratory upgrade will be kept with the drilling team personnel
while drilling is being done on site. The HSO for the site should be allowed to upgrade the level
of respiratory protection at his or her discretion; the H50 should never be allowed to downgrade
the level of respiratory protection without approval of the corporate Health and Safety Director.
Monitoring personnel will be on site during all drilling activities to take headspace readings to
ensure that adequate respiratory protection of the drill team is being utilized, and to ensure that
the HASP and all pertinent regulations are being followed.

Drillers must wear protective clothing and safety equipment including a hard hat, steel-toed
shoes, gloves, and eye and hearing protection regardless of level of protection required.
"Hanging" or loose clothing will not be allowed around drilling equipment to prevent
entanglement in the moving mechanisms.

All personnel shall be familiar with the locations of "kill switches" for the emergency shut down
of drilling equipment prior to being involved, in any capacity, with the drill team.

Drillers shall avoid drilling in areas within 15 feet of overhead lines. Drill teams should survey
the sites for all overhead lines and potential overhead hazards before setting up drill equipment.

Smoking, eating, or drinking is prohibited during drilling activities or around contaminated
drilling equipment. No adjustments to the PPE is allowed to accommodate these activities.

Anyone on the site willhave the right to question without fear of reprimand, uxa, drilling, or
any other related health and safety issue if they believe these issues are being compromised. The
H50 will be notified of these concerns and will make a decision on whether or not drilling
operations should be stopped based on the merit of the concerns. The corporate Health and
Safety Director will ultimately have the authority to resolve any issues that cannot be resolved
satisfactorily in the field.

mn2659.91 Q-1



If site conditions warrant, the field team leader overseeing the drill team and the HSO may stop
drilling at anytime. The FTM or HSO should then inform the Project Manager and IAAP
personnel of the hazardous site conditions.

00012659.91 Q-2
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UXO SAFETY

Prior to any drilling activities, the Project Team Leader will identify to the proper IAAP
personnel the exact location of all drill sites. IAAP personnel with the help of Army UXO
experts will investigate the drilling site and give approval or disapproval of drilling because of
UXO or utility concerns.

After Army UXO personnel have cleared the site(s) of ordinance or have given approval for
drilllng to begin, the site HSO will visit the drilling teams periOdically to conduct oversight of
their activities with respect to health and safety concerns. Anyone on the site will have the right
to question, without fear of reprimand, UXO, drilllng, or any other related health and safety
issue if they believe these issues are being compromised. The HSO will be notified of these
concerns and will make a decision on whether or not drilling operations should be stopped .
based on the merit of the concerns. The corporate Health and Safety Director will ultimately
have the authority to resolve any issues that cannot be resolved satisfactorily in the field.

A minimum of one respiratory upgrade will be kept with the drilling team personn!?l while
drilling is being done on site. The HSO for the site should be allowed to upgrade the level of
respiratory protection at his or her discretion; the HSO should never downgrade the level of
respiratory protection without approval of the corporate Health·and Safety Director.

<XXl12659.91 R-l
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HEALTH AND SAFETlC OPERATING PROCEDUUS

General Safety Rules for Environmental Sampling
with the Recon™ Multimedia Sampling System

Procedure No.:
Date Issued:
Approved By:
Page 1 of 23

B&S 508(J?0
v.: 1

PURPOSE

REFERENCES

This procedure describes general precautions to be
taken and good practices to be followed when
performing environmental slllllPling using the RECONTM
Multimedia SlIIllPlinq System of the soil-9as van. This
procedure also spe,cifies the llIinimum chemical hazard
protection protocols required for field activities if
site-specific chemical hazards have not been addressed
in a more specific project H&S guidance document.

Occupational Safety and Health Guidance Manual For
Hazardous Waste Site Activities

D.O.T. (Department of Transportation) driver safety
regulations.

H&S Procedure 121 - Health and Safety Review of New
Projects

H&S Procedure 131 - Incident Reporting

B&S Procedure 301
Rel;Iuirementa

Minimum Health and Safety

B&S Procedure 341 - Electrical Safety Practices/Buried
Utilities

B&S Procedure 50S - General Safety Rules for Work on
Hazardous Waste Sites Documents

Geoprobe System's 8-M Operations Manual

EOUIPMENT Bard Bat (For Overhead
Ha:tards)

Bearing Protection
Safety Belt (Vehicle)

Safety Glasses
Steel Toe Shoes
Work Gloves
CPC (as needed)

Completed ha:tardous materials shipping manifest for
transport of GC supply compressed gases.

RESPONSIBILITIES Department Manager, Project Managers,
Supervisors, the Health and Safety Department
Sampling Technicians have responsibilities
implement this procedure as listed below.

Site
and

to

5-1 09/90/l060H(99)1



Procedu.re No.:
Date Issued:
Page 2 of 23

H&S 508
09/18/90
Rev.: 1

JOHN MATHES & ASSOCIATES, INC.
General Safety Rules For Environmental Sampling

with the Recon™ Multimedia Sampling

Department Manager:

1. Assign only technically qualified personnel to
perform a task.

2. Provide training and supervision such that the
employee demonstrates adequate qualifications.

3. Where applicable, provide adequate personal
protective and safety back-up equipment for
employee activities.

4. Conduct periodic
applicable health
followed.

audits to determine if the
and safety procedures are being

5. Refer technical questions concerning H&S issues to
the H&S Department.

Proiect Manager:

1. Consult the H&S Department for project-specific
guidance on safety matters for activities on your
job sites.

2. Provide
use l in
Guidance

appropriate H&S precautions for project
accordance with the project-specific H&S
documents that apply.

3. Contact the H&S Department in
conditions change such
requirements may.be necessary.

the event that field
that additional

4. Provide for subsurface utility clearances for
project sites.

Site Supervisor/Senior Sampling Technician:

1. Implement project H&S requirements in accordance
with this procedure and other applicable
procedures. including but not limited to a
site-specific health and safety plan and the
client's facility safety program, if provided.

2. Provide and document project-specific training
sessions. These training sessions should include
a review of the requirements of this pro.cedure
with all field employees involved.

09/90/l060H(99)1 5-2



HEALTH AND SAFETY OPERATING PROCEDURES
General Safety Rules For Environmental Sampling

with the Recon™ Multimedia Sampling System

Procedure No.:
Date Issued:
Page 3 of 23

H&S 50S
09/18/89
Rev.: 1

3. Verify subsurface utility clearances prior to
subsurface penetration with the Geoprobe drive
points.

4. Provide for appropriate environmental hazard
monitoring and emergency response support for your
site activities.

S. Consult the H&S Department. as needed. for support
for your field operations •

. 6. Strictly enforce on-site compliance with this
procedure and other applicable site-specific H&S
guidelines by persons in your charge.

Health and Safety Department:

1. Upon request. perform a project-specific hazard
evaluation. Prepare a site-specific health and
safety plan to incorporate the elements of this
procedure. if necessary.

2. Provide technical assistance to project personnel·
implementing this procedure.

3. Update this procedure periodically to include
current industry practices to min1m1ze the
potential for exposure to hazardous environments.

Sampling Technicians:

Perform sampling operations in
good judgment at all times.
activity that might endanger
workers. or the general public.

a safe manner using
Refrain from any
yourself. fellow

2. Report any observed unsafe condi tion or act in a
timely manner.

3. Report changed or unanticipated field conditions
before continuing the field operation.

4. Report safety incidents and injuries in accordance
with H&S Procedure 131 - Incident Reporting.

S. Report roadway accidents on your field vehicles to
your Department Manager.

5-3 09/90/1060H(99)1
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JOHN MATHES & ASSOCIATES. INC.
General Safety Rules For Environmental Sampling

with the Recon™ Multimedia Sampling

DISCUSSION

09/90/1060H( 99)l

6. Abide by the H&S requirements set forth in this
procedure and other applicable H&S procedures.

7. Consult with your Department Manager when H&S
questions arise.

Field activities involving the Mathes RECONTM
Multimedia Sampling System involve a wide range of
site conditions and safety hazards; RECON™
activities are commonly conducted on chemically
impacted sites. some of which are covered under OSHA
Hazardous Waste Site Regulations 29 CFR Part 1910.120.

Numerous hazards are associated with field
investigation of chemically contaminated sites.
Chemical hazards include toxic effects to workers as
well as hazards from encounter of flammable liquidS or
vapors. Hazards from sampling equipment, personnel
protection practices, extreme weather conditions, and
industrial operations on a client's active facility
can cause physical injuries and thermal stress to
workers.

Exposure of workers to chemical products are likely to
be from direct dermal contact with free products; or
inhalation of organic vapors released during handling
of grossly contaminated sampled materials. In
<Jeneral, the chemical· contaminants present relatively
low inhalation and limited dermal exposure hazards.
Sampling technicians are likely to be at greater risk
from exposure to ambient levels of contaminants on
certain sites than from the chemical hazards generated
by their own activities.

Physical hazards to workers include physical In]uries
from operating RECONTM sampling equipment, and
possibly thermal stress from wearing chemically
protective clothing or being exposed to inclement
weather, or both. Physical injuries can occur from
operation or failure of RECON system equipment
hydraulics. handling of pressurized gas supply
cylinders for the on-board analytical Ge. and any
manual labor needed to support the field operation.
However. the greatest potential physical hazard will
be accidental penetration into pressurized chemical
process pipiu9 or other "Live" buried utilities with
the hydraulic-driven sampling probes.

5-4
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In general. the nature of the RECONTM equipment and
sampling procedures tends to limit most potential
hazards for sampling/analytical technicians because:

o the equipment
lightweight;

is relatively small and

o quantities of chemically
materials handled is small; and

contaminated

PROCEDURE

o subsequent chemical exposure of personnel is
minimal

However, site-specific chemical hazards and
project-specific H&S requirements must be evaluated on
a case-by-case basis.

Implement the following procedure:

1. Sampling technicians operating
system equipment must be adequately
the projects they are assigned to.

the RECONTM
trained for

1.1 Samplinq personnel must meet the minimum
training prequalification requirements for
project field personnel performing activities
on the subject job site.

1. 2 Sampling personnel must be provided the
site-specific training required for their
tasks on site. This training will be
performed and documented by Mathes safety
management representative assigned this
responsibility for the project. This training
may be provided by:

o the Project Safety Officer;

o the Site Safety Officer (if a large
Mathes operation);

o the Site Supervisor. if also acting
as the Site Safety Officer; or

o the senior technician
RECONTM sampling team.

of the

5-5 09/90/1060H(99)1
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General Safety Rules For Environmental ·Sampling

with the Recon™ Multimedia Sampling·

senior sampling technician must also
assume roles and responsibilities of the
Site Supervisor/Acting Site Safety
Officer for the RECONTM field operation.

1.3 As a minimum. the sampling technicians will be
provided a site safety orientation to discuss
project safety organization. applicable
guidance documents. site-specific hazards.
topical safety protocols. and emergency·
preparedness measures.

1.4 The Project Manager must specify the
project-specific training requirements for
sampling technicians.

2. Sampling technicians must be medically qualified
for the projects they are assigned to.

2.1 Sampling personnel must meet the medical
certification requirements for project field
personnel performing activities on the subject
job site.

2.2 Medical certification requirements may include:

o fitness to wear a respirator;

o active participation in Mathes'
medical surveillance program for
hazardous waste site work; and

o site-specific medical screening or
monitoring.

2.3 The Project Manager must
project-specific medical
monitoring requirements
technicians.

specify the
qualification/

for sampling

09/90/1060H(99)1

3. Access to the work zone should be restricted to
authorized personnel only.

3.1 Access to the immediate vicinity of RECON™
system sampling activities will be limited to
only those project personnel. including
subcontractors. who have reason to be in the
area. Mathes will not attempt to enforce
access restrictions. but will summon facility
security personnel. if available. or local law

5-6
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enforcement officers il1'allediately. Mathes will
not assume any responsibility for the
activities or safety of intruders into our
work zOne.

3.2 Access into known (or suspected) chemical
hazard· areas by Mathes personnel will. be
limited to personnel meeting OSHA requirements
for training, medical monitoring, and
respirator fit test.

3.3 Non-Mathes personnel shall be cautioned
against entry into a Mathes work zone judged
to be a chemical hazard a:;ea. If they intrude
despite the caution, shut down the operation
and summon security.

4. The following minimum safety equipment shall be
provided in the RECONTM system vehicle:

o five pound, ABC rated fire extinguisher;

o emergency
minimum);

eyewash (potable water,

~: may use existing eyewash of client's
facility) ;

o first aid kit; and

o pre-packaged, moistened sanitizing "wet"
wipes, such as baby wipes (minimum
on-site wash capability, for use
following removal of splash protection
clothing, .or for emergency use for dermal
exposure to free chemical product).

5. Chemically protective clothing (CPC) shall be
selected and worn according to the nature of
physical and chemical hazards of the work being
performed, and the requirements specified in
project-specific safety guidance documents.

5.1 Sampling technicians shall wear the CPC
specified in the site-specific H&S plan (or
the client's written facility plan) if
provided.

5-7 09/90/1060B(99)1
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with the ReconT" Multimedia S~pling

provided.
the CPC
operating

contaminant

5.2 If no site-specific B&S plan is
sampling technicians shall wear
specified in the Mathes H&S
procedure for handling the project
of concern. if such an SOP exists.

5.3 If no site or contaminant-specific B&S
protocols are provided, the ·CPC listed below
will be worn during work activities.

o hard hats (for overhead hazards);

o hearing protection;

o safety glasses;

o steel-toed safety footwear;

o field clothes or work uniform; and

o work gloves
(minimum) for
protection.

with surgical gloves
some chemical exposure

Additional dermal protection will be
required when chemical hazards are
present from site contaminants. and
direct dermal contact is likely or
unavoidable. Specific CPC required is
based on the extent of site contamination
and field conditions of the site or
sample material handled (dry or wet).

When handling contaminated sample
material or sampling equipment. also wear.

o impermeable (neoprene or nitrile)
outer gloves.

When working in a location known to be
(or Visibly) surface-contaminated, and
conditions are dry. also wear.

09/90/1060H(99)1

o

o

o

dust goggles (if windy and dusty);

Tyvek coveralls; and

rubber outer boots.

5-8
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Splash protection is required when
activities involve handling of visibly
contaminated groundwater. or soil
saturated with free chemical product.
Splash protection is also required during
decontamination of equipment contaminated
by these same materials. When splash
protection is appropriate. also wear.

o chemical splash~proof g0991es; and

o polyethylene
coveralls.

(poly)-coated Tyvelt

5.4 Protective and personal clothing shall be
changed daily.

6. Respiratory protection will be worn by
sampling technicians when required by
project-specific safety guidance documents.
or when a .respiratory hazard is detected or
suspected.

6.1 Respirators will be worn
site-specific safety
priority of.

o the site H&S plan;

as specified in
protocols. in

o interim guidelines developed by the
H&S Department for the project;

o Mathes' H&S operating procedure for
the contaminant(s) of concern; or

o the client's facility-specific H&S
plan.

6.2 If no guidelines are provided and
sampling techncians observe or suspect
that site contaminants are present that
may require worker chemical protection.
including possibly a respirator. further
H&S review and guidance is required.
When site contaminants are suspected or
known to exceed one-half the threshold
limit value (TLV). consult the H&S
Department for further assistance.

5-9 09/90/1060H(99)1
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6.3 The Project Manager must consult the H&S
Department for a project-specific review
of site hazards in order to establish
appropriate protocols for protection of
field personnel from respiratory
hazards. The results of the review and
project-required respiratory protection
shall be .communicated to Mathes site
management personnel.

6.4 The results of the H&S review should also
be communicated to field personnel when a
respiratory hazard is not anticipated.

6.5 If site conditions warrant wearing a
respirator, sampling technicians must be
medically prequalified for, and trained
in the use of, the respirator to be
worn. They must also successfully
demonstrate a documented fit test for the
respirator to be worn, using stannic
chloride irritant smoke (MSA part number
5645, or equivalent) as the challenging
aqent.

6.6 Sampling personal shall contact the
Project Manager or H&S Department if site
conditions are perceived to be changed or
different than that anticipated so as to
pose a potential respiratory hazard.

6.7 Field personnel may temporarily halt work
activities for health and safety
re-evaluation if they believe that they
are at undue. risk due to changed or
unknown conditions.

7. Air monitoring shall be performed, as
required or prudent, to verify that worker
exposures to site respiratory hazards are
within TLV (or other acceptable occupational
exposure) quidelines.

09/90/1060H( 99) 1

'.

7.1 Air monitoring of sampling technicians
will be in accordance with
project-specified protocols, as
established by the H&S Department during
the site hazard review process.

5-10



HEALTH AND SAFETY OPERATING PROCEDURES
General Safety Rules For Environmental Sampling

with the Recon™ Multimedia Sampling System

Procedure No.:
Date Issued:

. Page 11 of 23

. H&S 505
09/18/89
Rev.: 1

7.2 Use of air monitoring instrumentation for
heal th and safety purposes is limited to
personnel trained and qualified in the
use of the equipment.

7.3 Use, calibration, and maintenance of air
monitoring instruments shall be in
accordance with Mathes Health and Safety
Operating Procedures 441, 442, and 445;
and the manufacturer's manual for the
special instrument.

7.4 In general, sampling activities with the
RECONTM system are not anticipated to
generate sufficient contaminant emissions
to pose a siqnificant inhalation hazard
to samplingJersonnel. For this reason,
most RECON sampling tasks will not
require air monitoring. However, if
unanticipated ambient odors should become
unexpectedly strong or irritating, halt
operations and contact the Project
Manager or H&S Department for directions
on how to proceed.

7.5 "Rotten eqq" odor detection of hydrogen
sulfide (H2S) qas during sampling will
require suspension of further sampling
activities at that location until either
H2S emission monitoring is implemented
or supplied-air protection is provided.
Detection of 10 ppm or greater H2S with
an H2S monitor will require
supplied-air respiratory protection.

7.6 If a pressurized release of vapor (from
the RECONTM system-installed probe) is
detected, irrespective of the response of
on-site air monitoring instruments, shut
down the equipment and evacuate the work
zone immediately. Unless encounter with
methane gas was anticipated and an
combustible gas indicated (CGI) has been
provided for such a situation, Do not
re-enter the work zone until you have
contacted the project Manager or H&S
Department.

5-11 09/90/1060H(99)1
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8. Sampling personnel shall perform field
operations with the recon™ system
equipment in a prudent and safety-conscious
manner. Sampling technicians must pay
special attention to potential hazards from
buried utilities. site chemical contaminants.
and the sampling equipment itself.

8.1 Buried Utility Hazards"

Each sampling location shall be inspected
and approved as safe for subsurface
penetration with the sampling probe. The
inspection will be for buried utility
pipes. wires. conduits. tanks or other
potentially dangerous structures.
overhead powerlines. stability of soil.
and other obstructions.

It is always best to obtain clearance for
underground utilities and other
obstructions from site owners or public
utility representatives. In Illinois.
call J.U.L.I.E.. (800) 892-0123. In
Missouri. call Dig-Rite. (800) 344-7483.
Some other states and major cities have
similar underground utility location
clearance hotlines. Call them. or the
local utility companies to. 'let drilling
locations cleared. Refer to H&S
Procedure 341 Electrical Safety
Practices/Buried Utilities for some
quidelines on locating buried utilities
and how to proceed with intrusive work.

When driving sampling probes
suspected electrical hazards. the
should be grounded with a ground
attached to a ground rod.

8.2 Site Contaminants

near
rig

wire

09/90/l060H(99)1

Site contaminants and potential safety
hazards associated with encounter with
these contaminants during sampling
activities have been addressed by the
project H&S review. The results of this
review is the basis for the personal
protective measures specified in
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project-specific safety
documents or provided. by
this SOP.

quidance
default. in

In addition, refer to Attachment 1 to
this procedure for some recommended
safety procedures specific to sampling
activities. Also" refer to BIOS
Proc&dure 50S - General Safety Rules For
Work on Hazardous Waste Sites.

8.3 Recon™
Equipment

Multimedia
Bazards -

Sampling System

Use of mechanized, highly technical
equipment, such as the RECONTM system,
poses numero\1.S predominantly· physical
hazards to sampling personnel. Sampling
technicians must follow the specific
operation and maintenance procedures
provided in the equipment manufacturer's
manual. In addition, the· specific safety
precautions from the manufacturer's
manual are provided for ready reference
in Attachment 2 to this procedure.

9. Exposure to extreme temperatures could pose a
health hallard to sampling personnel.
Although not usually a significant hazard
unless manual lahor is involved. ill effects
and injury can result from improper worlter
protection for thermal stress. Beat and cold
stress are best addressed by preventative
measure, in particUlar worlter monitoring for
signs and symptoms of physical stress.

9.1 Specific procedures for monitoring and
minimizing the effects heat stress and
cold stress are provided in H&S
Procedures 431 and 433. respectively.

9.2 The most effective way to minimize heat
stress is to be in good physical
condition, take "cool-down" rest breaks
when needed to prevent severe
overheating. and replace lost body fluids
and electrolytes with plenty of chilled
(not ice-cold) water or preferably a

5-13 09/90/1060H(99)1
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cOllllllercial "Body
Gatorade™,
Squencher™.

Thirst Quencher" such as
Quik Kick™ or

9.3 The most effective way to minimize cold
stress is to wear adequate clothinq and
take "warm-up" breaks in a heated
enclosure.

10. Employees shall remove personal protective
equipment and remove residual contamination
before leavinq the jobsite. Decontamination
protocols specified in project-specific
safety quidance documents must be followed.

10.1 If personal protective equipment was
worn, worker decontamination will
consist of the followinq.

baqginq,
of spent

includinq

o removal,
disposal
clothing,
cartridqes;

and on-site
protective
respirator

10.2

0 washinq exposed skin on site
following the removal of
protective clothinq worn for
splash protection; and

o standard worker hyqiene,
includinq a recollllllended shower
followinq the completion of the
day's activities, especially if
protective clothinq was worn for
splash protection.

In ~neral, decontamination of
RECON system samplinq equipment
should be minimal unless
specifically required by the project
work plan. However, equipment
decontamination is required prior to
demobilization from the work site
for any equipment visibly
contaminated by chemical productl
wastes. Deterqent and water should
remove most contaminants encountered.

09/90/1060H(99)1

11. Employees respondinq to an emerqency
situation should use the followinq quidelines.
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11.1

11.2

11.3

11.4

11.5

Mathes' senior on-site Manager will
act as the Site Safety Officer to
coordinate responses to on-site
physical and chemical injuries or
ezposures. This responsihility may
fall to the senior sampling
technician if no other Mathes
personnel are on site.

Sampling personnel should review the
site emergency plan and be prepared
to respond to an emergency situation
by using basic first aid techniques.
and initiating. as necessary. the
local emergency medical services
(EMS) system. . An EMS ambulance will
be summoned. if needed.

III effects or injuries resulting
from thermal stress to workers will
be handled as a physical injury.
Refer to H&S Procedure 431 and 433
for first aid procedures for heat

.. .and cold stress. respectively.

In the event of an overezposure or
injury involving chemicals. move the
victim from the immediate vicinity
of the accident/ezposure. Affected
areal s) vill be flushed vith vater.
as needed. An EMS ambulance vill be
summoned.

The nearest vorking phone must be
located to provide an emergency
communication link to local medical
emergency responders and project
management. The exact location and
specific directions to that phone
v.ill be communicated to on-site
personnel in their site safety
orientati.on.

11,6 Local emergency response contacts
must be identified by the acting
Site Safety Officer prior to on-site
activities. and shall be
communicated to on-site personnel.

5-15 09/90/l060H(99)1
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11.7 This same information shall be
posted in site facilities andlor
vehicles, as appropriate.

Posted emergency contacts
include the local:

0 ambulance service;

0 hospital;

0 poison control center;

0 fire department; and

0 police department.

should

EXCEPTIONS

09/90/1060H(99)1

11.8 Specific directions (preferably a
detailed map) to the hospital should
be provided. It is advisable to
travel the route to the hospital
prior to an emergency to verify the
accuracy of the route.

11.9 Should an emergency or
near-emergency incident occur
on-site, report the incident in
accordance with B&S Procedure 131.

None.

END OF B&S PROCEDURE 508
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Safety practices for sampling activities, in general provide worker

protection from cheritical hazards associated with the sample materials and

preservatives and sample decontamination chemicals. Required chemical

protection will be specified in the Site Specific Health and Safety Plan or

the applicable H&S Operating Procedure.- In addition, the following points of

good field practice should be implemented:

o use specified sampling techniques;

o exercise judqment in collecting and handling samples (if the
sampling site is not accessible or your method is unfeasible,
do not attempt to take a sample. Confer with project
management about an alternate sampling site.);

o wipe off spills, dirt and residue immediately;

o immediately repair or replace any damaged gear or equipment;

o if you experience any physical discomfort, abnormalities, or
lightheadedness stop work, tell the Site Safety
Officer/Manager, and move from the immediate work area;

o avoid unnecessary physical contact with sample material;

o perform exposure/environmental monitoring required by Safety
Plan;

o avoid contact with chemicals used for sample preservation or
.decontamination of sampling equipment;

o follow Safety Plan requirements when handling, processing, or
packaging hazardous samples; and

o follow packaging. labeling, and shipping requirements of the
Department of Transportation and others.

5-17 09/90/l010H(99)1
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ATTACHMENT 2

GEOPROBE MODEL 8-M

OPERATION SAFETY PRECAUTIONS

(EXCERPTED FROM THE MANUFAC'l'URER'S OPERAT10NS MANUAL)

General Precautions

1. Always take vehicle out of gear and set emergency brake before
engaging remote ignition.

CAUTION: 2. If vehicle is parked on a loose or soft surface. do not fully
raise rear of vehicle with probe foot. as vehicle may fall or
move. causing injury.

3.· Always EXTEND the probe unit out from the vehicle and deploy
the E.QQ1: to clear vehicle roof line before folding the probe
unit out.

4. Operators should wear OSHA approved steel-toed shoes and keep
feet clear of probe lQQI.

CAUTION: 5. One person ~ should operate the probe machine and the
assembly - disassembly of probe rods and accessories.

6. ~ place hands on top of a rod while it is under the machine.

7. Turn off the hydraulic system whUe changing· rods. inserting
the hammer anvil. or attaching accessories.

8. Operator must stand to the control side of the probe machine.
clear of probe foot and mast. while. operating controls.

9. Wear safety glasses at all times dur ing the operation of this
machine.

10. Never exert down pressure on the probe rod so as to lift the
machine base over six inches off the ground.

CAUTION: 11. Never exert down pressure on a probe rod so as to lift the rear
tires of the vehicle off the ground.

12. Always remove the hammer anvil or other tool from the machine
before folding the machine to the horizontal position.

CAUTION: 13. The vehicle catalytic converter is hot and may present afire
hazard when operating over dry grass or combustibles.

14. Geoprobe operators must wear ear protection. OSHA approved ear
protection for sound levels exceeding 85 dba is recommended.

09/90/1060H(99)1 5-18
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15. The location of buried or underground utilities and services
must be known before starting to drill or probe.

16. Shut down the hydraulic system and stop the vehicle engine
before attempting to clean or service the equipment.

CAUTION' 17. Accidental engagement of this machine may cause injury.

Precautions For Operation of Electrical And Hydraulic Controls

1. It is necessary to be familiar with the Geoprobe Machine' s
controls before operating the machine.

CAUTION, 2. Never operate controls without proper training.

CAUTION: 3. Be sure vehicle is in park before using the remote ignition.

CAUTION, 4. Periodically, check the hydraulic hoses for leaks.

CAUTION: 5. Check the hydraulic fluid reservoir level at the beginning of
each operating day.

CAUTION: 6. Check the oil cooling fan each day and make sure that it is
operating properly.

CAUTION: 7. This machine vibrates.
monthly.

Tighten hydraulic fittings at least

CAUTION: 8. The hydraulic oil should be changed after the first 250 hours
of service and after every 1000 hours of operation or one year
of service thereafter.

9. It is a good habit to keep the electrical switch (3 position)
in the off position when starting the engine using the remote
ignition.

10. IMPORTANT: ALWAYS SHUT OFF ELECTRICAL SWITCH (DEACTIVATE
HYDRAULICS) WHEN NOT USING THE HYDRAULIC CONTROLS.

5-19 09/90/1060H(99)1
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ATTACHMENT 2, Continued

GEOPROBE MODEL 8-M

OPERATION SAFETY PRECAUTIONS

Precautions For Positioning Geoprobe

)c,

CAUTION: 1. Be sure to set the parking brake.

CAUTION: 2. Put engine in park and shut off engine.

CAUTION: 3. Check hydraulic hoses to see if they are f.ree to move.

CAUTION: 4. Check hydraulic fluid level.

ClUJTION: 5. Always set the vehicle park brake before you begin probing.

6. IMPORTANT: CHECK FOR CLEARANCE AT ROOF OF VEHICLE BEFORE
FOLDING THE GEOPROBE OUT OF THE CARRIER VEHICLE.

7. IMPORTANT: KEEP REAR VEHICLE WHEELS ON THE GROUND SURFACE WHEN
PUTTING THE WEIGHT ON THE PROBE UNIT. OTHERWISE,
VEHICLE MAY SHIFT WHEN PROBING BEGINS •.

Precautions For Drilling Through Surface Pavements

CAUTION: 1. Open Hammer Control Valve before drilling surface pavements.

CAUTION: 2. Keep the Hammer Lever fully depressed during the entire
operation.

CAUTION: 3; Wear proper ear protection.

CAUTION: 4. Wear safety glasses.

CAUTION: 5. Wear steel-toed shoes.

6. IMPORTANT: WEAR PROPER EAR AND EYE PROTECTION BEFORE DRILLING
SURFACE PAVEMENTS.

7. IMPORTANT: BE SURE TO SHUT OFF THE ROTARY ACTION BEFORE
DRIVING PROBE RODS.

Pr~~~~jons For Probing Operation

CAUTION: 1. Always set vehicle parking brake before beginning probing
operations.

09/90/1060&(99)1 5-20
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CAUTION: 2. Never allow derrick foot to be lifted more than 6" .01'1' of
ground surface.

CAUTION: 3. Keep probe rod parallel to probe cylinder. ., ...-

CAUTION: 4. Keep rods threaded tightly together while ·1.l;;ing percussi'o·ti~

CAUTION: 5. Wear steel-toed shoes ..

CAUTION: 6. Wear eye protection.

CAUTION: 7. Wear safety glasses.

CAUTION: 8. Wear gloves.

' .. , ..

CAUTION: 9. Always deactivate hydraulics when adding or removing probe
rods. anvils. or any tool in the hammer.

Pertaining To Static Force:

10. IMPORTANT: MAKE SURE ALL THREADED PARTS ARE COMPLETELY
THREADED TOGETHER BEFORE PROBING.

11. IMPORTANT: POSITIONING FIRST PROBE ROD IS CRITICAL IN ORDER
TO DRIVE THE PROBE ROD VERTICALLY. THEREAFTER.
BOTH THE PROBE ROD AND THE PROBE CYLINDER SHAFT
MUST BE IN THE VERTICAL POSITION.

12. IMPORTANT: WHEN ADVANCING RODS. ALWAYS KEEP THE PROBE RODS
PARALLEL TO THE PROBE CYLINDER SHAFT. THIS IS DONE
BY MAKING MINOR ADJUSTMENTS WITH THE FOLD CONTROL.
FAILURE TO KEEP PROBE RODS PARALLEL TO THE PROBE
CYLINDER SHAFT MAY RESULT IN BROKEN RODS AND
INCREASED DIFFICULTY IN ACHIEVING DEPTH.

Pertaining To The Percussion Hammer:

13. IMPORTANT: ALWAYS KEEP STATIC WEIGHT ON THE PROBE ROD' OR THE
ROD WILL VIBRATE AND CHATTER WHILE YOU ARE HAMMERING
CAUSING ROD THREADS TO FRACTURE AND BREAK.
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Procedure No.'
Date Issul'd:
Page 22 01i,,23

H&.S 508
09/18/90
Rev .. : 1

JOHN MATHES &. ASSOCIATES, INC.
General Safety Rules For Environmental Sampling

with the Recon™ Multimedia Sampling

ATTACHMENT 2, Continued

GEOpROBE MODEL'8-M

OPERATION SAFETY PRECAUTIONS

14. IMPORTANT: PROBE RODS MUST BE TIGHTENED AT THE SAME TIME YOU
",~o1"d ",,,,,,)\RE.>~ADVANCINq,;;;HEM,,,~TlU;R~FORE. IT IS NECESSARY TO

OPERATE THE MACHINE WITH TWO PEOPLE. ONE TO RUN THE
, t '0;' ,', )J :;"CONTROLS WH,ILE" THE OTHER"Ii'ERIODICALLY TIGHTENS THE

.",'Ce),"'. (~l> ,., 83''::- /ij'Ed ~?,".PRQ~.E, '.B:o.~,,::' ~,:~.~ ," '(1;,: ,'.d~, ,A,

Pertaining To Adding Rods:

Pertaining To Pulling Rods:

16. IMPORTANT: IF THE LATCH WILL NOT CLOSE OVER THE PULL CAP,
ADJUST THE DERRICK ASSEMBLY BY USING THE EXTEND
CONTROL. THIS WILL ALLOW YOU TO CENTER THE PULL CAP
DIRECTLY BELOW THE RAMMER LATCH.

17. IMPORTANT: DO NOT RAISE PROBE CYLINDER ALL THE WAY WHEN
PULLING PROBE RODS OR IT WILL BE IMPOSSIBLE TO
LOWER THE PROBE CYLINDER FAR ENOUGH TO LATCH ONTO
THE NEXT ROD THAT IS TO BE PULLED.

NOTE: It is a good idea to put a mark on the side of the
derrick slide to keep you from raising the probe
cylinder too high.

Precautions For The Retractable Drive Point

CAUTION: 1. To be sure all bearings are aligned with the discontinuous
slots.

CAUTION: 2. Keep extra ball bearings. If the retractable drive point is
assembled incorrectly. ball bearings may be lost.

Precautions For Geoprobe Hammer RemovAl

CAUTION: 1. Do not attempt to replace hammer on your own.

CAUTION: 2. Be sure hydraulics are shut off before removing hydraulic hoses.

-, "-"""._~"---------....,...---------
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CAUTION: 3. Remembet"ttf'marli:' the"'hydrauli,?hoses before removal.

4. IMPORTANT', :iTae sure to marlt' hydraulic hoses before
disconnectin~ fro~;the hammer. The top hose is
flow to the hammer (supply) and the bottom hose is
the return flow. Label these with tape or tags.

0- T <;; f~ ~ d~':

5. IMPORTANT' Hammers are heavy! Do not attempt to lift hammer
" 'l:roiil'Geoprot>e ontoulC oWn, thl5'\i.s, a two person job •

•
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